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Summary

This application note details the steps required to implement and simulate LogiCORE PCI Interfaces with VHDL and Verilog.

Xilinx LogiCORE Required

PCI Interface v 1.1
Xilinx CORE Generator
[http://www.xilinx.com/products/logicore/logicore.htm]

Development Tools Required

XACTstep 6.0.1
VIEWlogic Workview Office or Powerview
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Introduction
To accelerate your FPGA-based PCI design, Xilinx has
developed a flow and a set of files that will allow you to
instantiate the LogiCORE PCI Interface design in your
VHDL or Verilog code. This combines the performance and
predictability of schematic entry, with the flexibility of HDL.
The advantages of this approach are:

• PCI timing compliance is assured through use of a
guide file and placement constraints.

• The LogiCORE PCI Interface can be quickly modified in
the CORE Generator.

• This approach saves time and effort compared with
attempting to meet timing in generic HDL cores.

As a result, you can focus your time and effort on the sys-
tem level design. This will cut your development time by
several months.

PCI CORE Generator
Xilinx has developed a unique and innovative methodology
for modifying and using LogiCORE PCI Interfaces. The new
CORE Generator for PCI allows the user to easily and
quickly parameterize the PCI macro independently of EDA

tools. The CORE Generator is available at the Xilinx Logi-
CORE VIP Lounge:

http://www.xilinx.com/products/logicore/
logicore.htm

The current Viewlogic based version of the LogiCORE PCI
Interface will continue to be available, including source
schematics. The previous version of this application note
(version 1.1) covered the use of these schematics and the
wrapper files. The LogiCORE PCI interface used for the
previous version is identical to the one generated by the
CORE Generator. As a result, if you started with the View-
logic/pci_hdl version of the files, you do not have to change
your VHDL/Verilog designs to use the new PCI CORE Gen-
erator.

This application note is for users of the Xilinx CORE Gener-
ator, and can not be used with the version 1.0 LogiCORE
PCI Interface module.

Installing the files
Before starting this installation, you should have the PCI
Master or Slave already installed in the pcim or pcis
directories as detailed in the LogiCORE PCI Master and
Slave Interface User’s Guide.

Go to the PCI VIP Lounge on the Xilinx Web Site [http://
www.xilinx.com/products/logicore/logicore.htm]. Log in,
then create a customized version of the LogiCORE PCI
Interface with the Xilinx CORE Generator. Select and
download the appropriate archive file for your computer
(xpci.zip for PCs; xpci.tar.gz for Workstations). Copy this
file to your pcim or pcis directory. These files will be
extracted into a directory called xpci. This installation will
include the .xnf files from the LogiCORE PCI Interface. You
will need to copy the xpci/xnf/ directory into the desired
working directory, either xpci/vhdl or xpci/verilog.

Using pre-implemented LogiCORE PCI Interfaces with VHDL and Verilog
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HDL Implementation Methodology
The general methodology for including the LogiCORE PCI
Interface in a VHDL or Verilog design is to instantiate the
PCI macro wrapper file in your top-level HDL design. The
PCI macro wrapper is an interface between the your top
level design and the current version 1.1 PCI LogiCORE
design. This wrapper, comes in two versions; pcim_lc,
which has the initiator (pci_lc_i) instantiated; and pcis_lc,
which has the target (pci_lc_t) instantiated. For simplicity,
this wrapper will be generically referred to as pcim_lc; if you
are doing a target design simply use pcis_lc. During syn-
thesis, a black-box model of the PCI macro wrapper design
is made by the synthesis tool, and a “dont_touch” attribute
is applied to it. After synthesis, the black-box model is
replaced by an .sxnf netlist called pcim_lc.sxnf. This netlist
is read by syn2xnf, and used for placing and routing the
design. A constraint file, i13p208h.cst, and a guide file,
i13p208h.lca, are used during place and route to maintain
predictability of the performance of the design.

Simulation follows current existing VHDL and Verilog flows;
details on this will be given later in this application note.

The design pci_top is included as an example top-level
HDL design. Both VHDL and Verilog versions are included.
A sample Synopsys synthesis script is also included, as
synopsys.dc. A black-box model of the pcim_lc design is
included for both VHDL and Verilog.

In figure 1, an overview of the design is shown. The PCI
LogiCORE Master is already instantiated in pcim_lc. Do not

change or delete any of the connections marked “Do Not
Modify”; these are required for the guide file to work cor-
rectly and insure PCI compliant timing. In your script do not
“set_port_is_pad” or “insert_pads” on any of the PCI Bus
Connections; the PCI LogiCORE Design already has the
required I/O structures. Doing so will lead to errors in the
XACTstep tools. The ports marked “userapp external ports”
should be included in your set_port_is_pad {A, B,...} state-
ment.

Files from the CORE Generator
The following files and directories are included in the xpci
directory:

4013e.spd
readme.tx
makebits.mbo
config.txt
cst_file/

i13p208h.cst
t13p208h.cst

docs/
pci_hdl.pdf

guide/
i13p208h.lca
t13p208h.lca

wrapper/
pcim_lc.sxnf
pcis_lc.sxnf

Figure 1:   PCI HDL Design Overview
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verilog/
pci_top.v
pcim_lc.v
pcis_lc.v
userapp.v
synopsys.dc

vhdl/
pci_top.vhd
top_cfg.vhd
pcim_lc.vhd
pcis_lc.vhd
userapp.vhd
synopsys.dc

xnf/

File Details

config.txt
This contains the settings you entered into the CORE Gen-
erator.

4013e.spd
Speed file containing the latest speeds for the 4013e
device.

makebits.mbo
This contains the suggested settings for the makebits tool.

cst_file/
These constraint files allow the use of the standard Logi-
CORE PCI Interface timing and placement constraints in
this HDL flow.

docs/
The pci_hdl.pdf file is this application note.

guide/
These guide files used by ppr to assure proper placement
and routing of critical signals such as FRAME- so that they
meet timing.

wrapper/
The .sxnf file is the wrapper that ties this flow together. It
eliminates the necessity of determining how to interface
each signal to design. Use the pcim_lc.sxnf for a master
design; use the pcis_lc.sxnf for a target.

verilog/
This directory contains files needed by Verilog users:
pci_top.v - Example top-level HDL design module
pcim_lc.v - Black-box PCI Interface module (Master)
pcis_lc.v - Black-box PCI Interface module (Slave)
userapp.v - Template for back-end module
synopsys.dc - Synopsys synthesis script

vhdl/
This directory contains files needed by VHDL users:
pci_top.vhd - Example top-level HDL design module
top_cfg.vhd - Example top-level HDL design configuration

pcim_lc.vhd - Black-box PCI Interface (Master design)
pcis_lc.vhd - Black-box PCI Interface (Slave design)
userapp.vhd - Template for back-end module
synopsys.dc - Synopsys synthesis script

xnf/
This directory contains the xnf files created by the CORE
Generator.

HDL Simulation Methodology

VHDL Simulation with Synopsys
In the current VHDL Xilinx Synopsys Interface (XSI) flow,
there are two types of VHDL simulation available to cus-
tomers: functional and timing. Timing simulation is a fully
developed flow in XSI with Synopsys' VSS tool.

Functional simulation, will be supported in the April release
of the CORE Generator. It will generate a functional model
that you can use to functionally simulate the LogiCORE PCI
module.

Verilog Simulation with Verilog-XL
In the Xilinx Synopsys/Verilog XL flow, both timing and
functional simulation will be fully supported in the April
release of the CORE Generator.

Using the LogiCORE PCI Interface
with VHDL

Implementation
To use the LogiCORE PCI Interface in a VHDL design flow
follow these steps. If using the target design, use pci_lc_t
instead of pci_lc_i. The

• Analyze all your VHDL files. Run these commands from
the pcim/pci_hdl/vhdl directory:
analyze -f vhdl userapp.vhd
analyze -f vhdl top.vhd

• elaborate top
• set_dont_touch pcim_lc
• set_port_is_pad { A, B,...userapp external ports}
• insert_pads
• (user’s timespecs here)
• compile
• replace_fpga
• write -f xnf -h -o pci_top.sxnf
• Synopsys writes out a file called pcim_lc.sxnf. Delete

this file, then copy pcim_lc.sxnf from the wrapper/
directory into your current working directory.

• syn2xnf -f -d xnf pci_top.sxnf
• Implement the design in the XACTstep tools, using the

included constraint and guide files as directed in the
LogiCORE PCI Master and Slave Interface User’s
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Guide.

Functional Simulation
Functional simulation will be supported through the VHDL
model that will be generated at the same time the CORE
Generator creates your xnf file. This model can be imported
into the VHDL SImulator of your choice. This and the steps
to do this will be available in the April release of the CORE
Generator.

Timing Simulation
After implementation, the timing simulation flow for XSI is
as follows:

• xdelay -dw pci_top.lca
• lca2xnf pci_top.lca
• xnf2vss pci_top.xnf , which will produce a

pci_top_vss.vhd file and pci_top.sdf file.
• vhdlan top.cfg.vhd  which links the architecture

inside pci_top_vss.vhd to the entity in the pci_top.vhd
file.

• vhdlan pci_top_vss.vhd
• vhdlan on your testbench VHDL file

Using the LogiCORE PCI Interface
with Verilog

Implementation
To use the LogiCORE PCI Interface in a Verilog design
flow, follow these steps. If using the target design, use
pci_lc_t instead of pci_lc_i.

• Analyze all your Verilog files. Run these commands
from the pcim/pci_hdl/verilog directory:
read -f verilog userapp.v
read -f verilog top.v

• set_port_is_pad { A, B,...userapp external ports}
• insert_pads
• (user’s timespecs here)
• compile
• replace_fpga
• write -f xnf -h -o pci_top.sxnf
• Synopsys writes out a file called pcim_lc.sxnf. Delete

this file, then copy pcim_lc.sxnf from the wrapper/

directory into your current working directory.
• syn2xnf -f -d xnf pci_top.sxnf
• Implement the design in the XACTstep tools, using the

included constraint and guide files, as directed in the
LogiCORE PCI Master and Slave Interface User’s
Guide.

Functional Simulation
Functional simulation will be supported through the Verilog
model that will be generated at the same time the CORE
Generator creates your xnf file. This model can be imported
into the Verilog SImulator of your choice. This and the steps
to do this will be available in the April release of the CORE
Generator.

Timing Simulation
The timing simulation flow for Verilog XL is as follows:

• xmake pci_top.sxnf
• xdelay -dw pci_top.lca
• timenet -x pci_top.lca

or
• timenetx -x pci_top.lca
• verilog +neg_tchk +splitsuh pci_top.stim

pci_top.v

“pci_top.stim” is the testbench file. “pci_top.v” is the struc-
tural verilog file created by timenet/timenetx.

Note that it is critical to specify the -x option in timenet/time-
netx so that xnfba does not restore the original SCHNM
properties.

Additional Information
If you have questions or need more information about PCI
or the Xilinx CORE program, please visit WebLINX, our
web pages at:

http://www.xilinx.com/products/logicore/
logicore.htm

or e-mail the Xilinx technical support hotline:

mailto:hotline@xilinx.com

You can also reach our hotline at 1-800-255-7778.
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