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Manual Migration Process

Table B-4: Port Name Mapping: Asynchronous FIFO Cores (Cont’d)
Legacy Asynchronous FIFO New FIFO Conversion . .
Core Generator Core Description Functionality
Port Availability Port Availability Port Availability
- - AXI_R_OVERFLOW Optional - Optional
- - AXI_R_WR_DATA_COUNT[mM:0] Optional - Optional
- - AXI_R_UNDERFLOW Optional - Optional
- - AXI_R_RD_DATA_COUNT[m:0] Optional - Optional
- - AXI_R_DATA_COUNT[m:0] Optional - Optional
Table B-5: Port Name Mapping: Synchronous FIFO Cores
Legacy Synchronous FIFO New FIFO Conversion . .
Core Generator Core Description Functionality
Port Ava“;b'ht Port Ava“;b'ht Port Availability
DIN[N:0] Available | DIN[N:O] Available | Same Available
WR_EN Available | WR_EN Available | Same Available
CLK Available | CLK Available | Same Available
RD_EN Available | RD_EN Available | Same Available
SINIT Available | SRST Optional | Direct Available
replacement
FULL Available | FULL Available | Same Available
- - ALMOST_FULL Available - Available
- - PROG_FULL Optional - Optional
- - PROG_FULL_THRESH Optional - Optional
- - PROG_FULL_THRESH_ASSERT Optional - Optional
- - PROG_FULL_THRESH_NEGATE Optional - Optional
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Manual Migration Process

Table B-5: Port Name Mapping: Synchronous FIFO Cores (Cont’d)
Legacy Synchronous FIFO New FIFO Conversion . .
Generator Core Description Functionality
Port Ava'?b'l't Port Ava";'b'ht Port Availability

DATA_COUNTIC: Optional | DATA_COUNTI[D:0] Optional | FIFO Optional

0] Generator
only
supports
Data Count
Width from 1
to
LOG2(FIFO
depth).
Additional
logic: If Data
Count Width
is equal to
LOG2(FIFO
Depth)+1,
need to link
FULL port to
the most
significant
bit of the
DATA_COUN
T port.
(DATA_COUN
T[D:0] =
{FULL,
DATA_COUN
T [C:01})

- - WR_DATA_COUNT[D:0] Optional - Optional
WR_ACK Optional | WR_ACK Optional | Same Optional
WR_ERR Optional | OVERFLOW Optional | Direct Optional

replacement
DOUTI[N:0] Available | DOUT[M:O0] Available | Same Optional
EMPTY Available | EMPTY Available | Same Optional

- - ALMOST_EMPTY Optional - Optional

- - PROG_EMPTY Optional - Optional

- - PROG_EMPTY_THRESH Optional - Optional

- - PROG_EMPTY_THRESH_ASSERT Optional - Optional

- - PROG_EMPTY_THRESH_NEGATE Optional - Optional

- - RD_DATA_COUNTIC:0] Optional - Optional
RD_ACK Optional | VALID Optional | Direct Optional

replacement
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Table B-5: Port Name Mapping: Synchronous FIFO Cores (Cont’d)

Manual Migration Process

Port Avail;abilit Port Avail;nbilit Port Availability
RD_ERR Optional | UNDERFLOW Optional | Direct Optional
replacement
- - SBITERR Optional - Optional
- - DBITERR Optional - Optional
- - INJECTSBITERR Optional - Optional
- - INJECTDBITERR Optional - Optional
- - M_ACLK Optional - Optional
- - S_ACLK Optional - Optional
- - S_ARESETN Optional - Optional
- - M_AXIS_TVALID Optional - Optional
- - M_AXIS_TREADY Optional - Optional
- - M_AXIS_TDATA[m-1:0] Optional - Optional
- - M_AXIS_TSTRB[m/8-1:0] Optional - Optional
- - M_AXIS_TKEEP[m/8-1:0] Optional - Optional
- - M_AXIS_TLAST Optional - Optional
- - M_AXIS_TID[m:0] Optional - Optional
- - M_AXIS_TDEST[m:0] Optional - Optional
- - M_AXIS_TUSER[mM:0] Optional - Optional
- - S_AXIS_TVALID Optional - Optional
- - S_AXIS_TREADY Optional - Optional
- - S_AXIS_TDATA[m-1:0] Optional - Optional
- - S_AXIS_TSTRB[m/8-1:0] Optional - Optional
- - S_AXIS_TKEEP[m/8-1:0] Optional - Optional
- - S_AXIS_TLAST Optional - Optional
- - S_AXIS_TID[m:0] Optional - Optional
- - S_AXIS_TDEST[m:0] Optional - Optional
- - S_AXIS_TUSER[m:0] Optional - Optional
- - AXIS_PROG_FULL_THRESH[m:0] Optional - Optional
- - AXIS_PROG_EMPTY_THRESH[m:0] Optional - Optional
- - AXIS_INJECTSBITERR Optional - Optional
- - AXIS_INJECTDBITERR Optional - Optional
- - AXIS_SBITERR Optional - Optional
- - AXIS_DBITERR Optional - Optional
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Manual Migration Process

Table B-5: Port Name Mapping: Synchronous FIFO Cores (Cont’d)

Port Avail;abilit Port Avail;nbilit Port Availability
- - AXIS_OVERFLOW Optional - Optional
- - AXIS_WR_DATA_COUNT[m:0] Optional - Optional
- - AXIS_UNDERFLOW Optional - Optional
- - AXIS_RD_DATA_COUNT[m:0] Optional - Optional
- - AXIS_DATA_COUNT[m:0] Optional - Optional
- - S_AXI_AWID[m:0] Optional - Optional
- - S_AXI_AWADDR[m:0] Optional - Optional
- - S_AXI_AWLEN]7:0] Optional - Optional
- - S_AXI_AWSIZE[2:0] Optional - Optional
- - S_AXI_AWBURSTI[1:0] Optional - Optional
- - S_AXI_AWLOCK][2:0] Optional - Optional
- - S_AXI_AWCACHEJ[4:0] Optional - Optional
- - S_AXI_AWPROTI3:0] Optional - Optional
- - S_AXI_AWQOS][3:0] Optional - Optional
- - S_AXI_AWREGION][3:0] Optional - Optional
- - S_AXI_AWUSER[m:0] Optional - Optional
- - S_AXI_AWVALID Optional - Optional
- - S_AXI_AWREADY Optional - Optional
- - M_AXI_AWID[m:O0] Optional - Optional
- - M_AXI_AWADDR[m:0] Optional - Optional
- - M_AXI_AWLEN[7:0] Optional - Optional
- - M_AXI_AWSIZE[2:0] Optional - Optional
- - M_AXI_AWBURST[1:0] Optional - Optional
- - M_AXI_AWLOCK][2:0] Optional - Optional
- - M_AXI_AWCACHE[4:0] Optional - Optional
- - M_AXI_AWPROT[3:0] Optional - Optional
- - M_AXI_AWQOSI3:0] Optional - Optional
- - M_AXI_AWREGION][3:0] Optional - Optional
- - M_AXI_AWUSER[m:0] Optional - Optional
- - M_AXI_AWVALID Optional - Optional
- - M_AXI_AWREADY Optional - Optional
- - AXI_AW_PROG_FULL_THRESH[m:0] Optional - Optional
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Table B-5: Port Name Mapping: Synchronous FIFO Cores (Cont’d)

Port Avail;abilit Port Avail;nbilit Port Availability
- - AXI_AW_PROG_EMPTY_THRESH[m:0] | Optional - Optional
- - AXI_AW _INJECTSBITERR Optional - Optional
- - AXI_AW_INJECTDBITERR Optional - Optional
- - AXI_AW_SBITERR Optional - Optional
- - AXI_AW_DBITERR Optional - Optional
- - AXI_AW_OVERFLOW Optional - Optional
- - AXI_AW_WR_DATA_COUNT[m:0] Optional - Optional
- - AXI_AW_UNDERFLOW Optional - Optional
- - AXI_AW_RD_DATA_COUNT[mM:0] Optional - Optional
- - AXI_AW_DATA_COUNT[m:0] Optional - Optional
- - S_AXI_WID[m:0] Optional - Optional
- - S_AXI_WDATA[mM-1:0] Optional - Optional
- - S_AXI_WSTRB[m/8-1:0] Optional - Optional
- - S_AXI_WLAST Optional - Optional
- - S_AXI_WUSER[m:0] Optional - Optional
- - S_AXI_WVALID Optional - Optional
- - S_AXI_WREADY Optional - Optional
- - M_AXI_WID[m:0] Optional - Optional
- - M_AXI_WDATA[m-1:0] Optional - Optional
- - M_AXI_WSTRB[m/8-1:0] Optional - Optional
- - M_AXI_WLAST Optional - Optional
- - M_AXI_WUSER[m:0] Optional - Optional
- - M_AXI_WVALID Optional - Optional
- - M_AXI_WREADY Optional - Optional
- - AXI_W_PROG_FULL_THRESH[m:0] Optional - Optional
- - AXI_W_PROG_EMPTY_THRESH[m:0] Optional - Optional
- - AXI_W _INJECTSBITERR Optional - Optional
- - AXI_W_INJECTDBITERR Optional - Optional
- - AXI_W_SBITERR Optional - Optional
- - AXI_W_DBITERR Optional - Optional
- - AXI_W_OVERFLOW Optional - Optional
- - AXI_W_WR_DATA_COUNT[m:0] Optional - Optional
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Table B-5: Port Name Mapping: Synchronous FIFO Cores (Cont’d)

Manual Migration Process

Port Avail;abilit Port Avail;nbilit Port Availability
- - AXI_W_UNDERFLOW Optional - Optional
- - AXI_W_RD_DATA_COUNT[m:0] Optional - Optional
- - AXI_W_DATA_COUNT[m:0] Optional - Optional
- - S_AXI_BID[m:0] Optional - Optional
- - S_AXI_BRESP[1:0] Optional - Optional
- - S_AXI_BUSER[m:0] Optional - Optional
- - S_AXI_BVALID Optional - Optional
- - S_AXI_BREADY Optional - Optional
- - M_AXI_BID[m:0] Optional - Optional
- - M_AXI_BRESP[1:0] Optional - Optional
- - M_AXI_BUSER[m:0] Optional - Optional
- - M_AXI_BVALID Optional - Optional
- - M_AXI_BREADY Optional - Optional
- - AXI_B_PROG_FULL_THRESH[m:0] Optional - Optional
- - AXI_B_PROG_EMPTY_THRESH[m:0] Optional - Optional
- - AXI_B_INJECTSBITERR Optional - Optional
- - AXI_B_INJECTDBITERR Optional - Optional
- - AXI_B_SBITERR Optional - Optional
- - AXI_B_DBITERR Optional - Optional
- - AXI_B_OVERFLOW Optional - Optional
- - AXI_B_WR_DATA_COUNT[m:0] Optional - Optional
- - AXI_B_UNDERFLOW Optional - Optional
- - AXI_B_RD_DATA_COUNT[m:0] Optional - Optional
- - AXI_B_DATA_COUNT[m:0] Optional - Optional
- - S_AXI_ARID[m:0] Optional - Optional
- - S_AXI_ARADDR[mM:0] Optional - Optional
- - S_AXI_ARLEN([7:0] Optional - Optional
- - S_AXI_ARSIZE[2:0] Optional - Optional
- - S_AXI_ARBURSTI[1:0] Optional - Optional
- - S_AXI_ARLOCK]2:0] Optional - Optional
- - S_AXI_ARCACHE[4:0] Optional - Optional
- - S_AXI_ARPROT[3:0] Optional - Optional
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Table B-5: Port Name Mapping: Synchronous FIFO Cores (Cont’d)

Manual Migration Process

Port Avail;abilit Port Avail;nbilit Port Availability
- - S_AXI_ARQOSI[3:0] Optional - Optional
- - S_AXI_ARREGION]I3:0] Optional - Optional
- - S_AXI_ARUSER[m:0] Optional - Optional
- - S_AXI_ARVALID Optional - Optional
- - S_AXI_ARREADY Optional - Optional
- - M_AXI_ARID[m:0] Optional - Optional
- - M_AXI_ARADDR[m:0] Optional - Optional
- - M_AXI_ARLEN[7:0] Optional - Optional
- - M_AXI_ARSIZE[2:0] Optional - Optional
- - M_AXI_ARBURST[1:0] Optional - Optional
- - M_AXI_ARLOCK][2:0] Optional - Optional
- - M_AXI_ARCACHE[4:0] Optional - Optional
- - M_AXI_ARPROT[3:0] Optional - Optional
- - M_AXI_ARQQOS[3:0] Optional - Optional
- - M_AXI_ARREGION]3:0] Optional - Optional
- - M_AXI_ARUSER[m:0] Optional - Optional
- - M_AXI_ARVALID Optional - Optional
- - M_AXI_ARREADY Optional - Optional
- - AXI_AR_PROG_FULL_THRESH[m:O0] Optional - Optional
- - AXI_AR_PROG_EMPTY_THRESH[m:0] Optional - Optional
- - AXI_AR_INJECTSBITERR Optional - Optional
- - AXI_AR_INJECTDBITERR Optional - Optional
- - AXI_AR_SBITERR Optional - Optional
- - AXI_AR_DBITERR Optional - Optional
- - AXI_AR_OVERFLOW Optional - Optional
- - AXI_AR_WR_DATA_COUNT[m:0] Optional - Optional
- - AXI_AR_UNDERFLOW Optional - Optional
- - AXI_AR_RD_DATA_COUNT[m:0] Optional - Optional
- - AXI_AR_DATA_COUNT[m:0] Optional - Optional
- - S_AXI_RID[m:0] Optional - Optional
- - S_AXI_RDATA[m-1:0] Optional - Optional
- - S_AXI_RRESP[1:0] Optional - Optional
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Table B-5: Port Name Mapping: Synchronous FIFO Cores (Cont’d)

Manual Migration Process

Port Avail;abilit Port Avail;nbilit Port Availability
- - S_AXI_RLAST Optional - Optional
- - S_AXI_RUSER[mM:0] Optional - Optional
- - S_AXI_RVALID Optional - Optional
- - S_AXI_RREADY Optional - Optional
- - M_AXI_RID[m:0] Optional - Optional
- - M_AXI_RDATA[m-1:0] Optional - Optional
- - M_AXI_ RRESP[1:0] Optional - Optional
- - M_AXI_RLAST Optional - Optional
- - M_AXI_RUSER[m:0] Optional - Optional
- - M_AXI_RVALID Optional - Optional
- - M_AXI_RREADY Optional - Optional
- - AXI_R_PROG_FULL_THRESH[m:0] Optional - Optional
- - AXI_R_PROG_EMPTY_THRESH[mM:0] Optional - Optional
- - AXI_R_INJECTSBITERR Optional - Optional
- - AXI_R_INJECTDBITERR Optional - Optional
- - AXI_R_SBITERR Optional - Optional
- - AXI_R_DBITERR Optional - Optional
- - AXI_R_OVERFLOW Optional - Optional
- - AXI_R_WR_DATA_COUNT[m:0] Optional - Optional
- - AXI_R_UNDERFLOW Optional - Optional
- - AXI_R_RD_DATA_COUNT[m:0] Optional - Optional
- - AXI_R_DATA_COUNT[mM:0] Optional - Optional
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Debugging

This appendix provides information for using the resources available on the Xilinx Support
website, debug tools, and other step-by-step processes for debugging designs that use the
FIFO Generator. It also contains a sample flow diagram and other design samples to guide
you through the debug process.

The following topics are included in this appendix:

« Finding Help on Xilinx.com
« Debug Tools

« Simulation Debug

« Hardware Debug

« Interface Debug

« AXI4-Stream Interfaces

Finding Help on Xilinx.com

To help in the design and debug process when using the FIFO Generator, the Xilinx Support
web page (www.xilinx.com/support) contains key resources such as product documentation,
release notes, answer records, information about known issues, and links for opening a
Technical Support Web Case.

Documentation

This product guide is the main document associated with the FIFO Generator. This guide,
along with documentation related to all products that aid in the design process, can be
found on the Xilinx Support web page (www.xilinx.com/support) or by using the Xilinx
Documentation Navigator.

Download the Xilinx Documentation Navigator from the Design Tools tab on the Downloads
page (www.xilinx.com/download). For more information about this tool and the features
available, open the online help after installation.

FIFO Generator v9.3 www.xilinx.com 276
PG0O57 December 18, 2012



http://www.xilinx.com
www.xilinx.com/support
www.xilinx.com/support
www.xilinx.com/download
www.xilinx.com/support

& XILINX. Appendix C: Debugging

Release Notes

Known issues for all cores, including the FIFO Generator are described in the IP Release
Notes Guide (XTP025).

Known Issues

Answer Records include information about commonly encountered problems, helpful
information on how to resolve these problems, and any known issues with a Xilinx product.
Answer Records are created and maintained daily ensuring that users have access to the
most accurate information available.

Answer Records for this core are listed below, and can also be located by using the Search
Support box on the main Xilinx support web page. To maximize your search results, use
proper keywords such as:

Product name
+ Tool message(s)

« Summary of the issue encountered
A filter search is available after results are returned to further target the results.
Answer Records for the FIFO Generator

» AR50917, FIFO Generator Release Notes

Contacting Technical Support

Xilinx provides premier technical support for customers encountering issues that require
additional assistance.

To contact Xilinx Technical Support:

1. Navigate to www.xilinx.com/support.

2. Open a WebCase by selecting the WebCase link located under Support Quick Links.
When opening a WebCase, include:

« Target FPGA including package and speed grade.
« All applicable Xilinx Design Tools and simulator software versions.

« Additional files based on the specific issue might also be required. See the relevant
sections in this debug guide for guidelines about which file(s) to include with the
WebCase.
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Debug Tools

There are many tools available to address FIFO Generator design issues. It is important to
know which tools are useful for debugging various situations.

Example Design

The FIFO Generator is delivered with an example design that can be synthesized, complete
with functional test benches. Information about the example design can be found
inChapter 8, Detailed Example Design for the Vivado Design Suite and Chapter 12, Detailed
Example Design for the ISE Design Suite.

ChipScope Pro Tool

The ChipScope™ Pro tool inserts logic analyzer, bus analyzer, and virtual I/O cores directly
into your design. The ChipScope Pro tool allows you to set trigger conditions to capture
application and integrated block port signals in hardware. Captured signals can then be
analyzed through the ChipScope Pro Logic Analyzer tool. For detailed information for using
the ChipScope Pro tool, see www.xilinx.com/tools/cspro.htm.

Reference Boards

Various Xilinx development boards can be used to prototype the FIFO Generator and
establish that the core can communicate with the system.

« 7 series evaluation boards
. KC705
. KC724

License Checkers

If the IP requires a license key, the key must be verified. The ISE and Vivado tool flows have
a number of license check points for gating licensed IP through the flow. If the license check
succeeds, the IP may continue generation; otherwise generation halts with an error. License
checkpoints are enforced by the following tools:

« ISE flow: XST, NgdBuild, Bitgen

« Vivado flow: Vivado Synthesis, Vivado Implementation, write_bitstream (Tcl command)

f IMPORTANT: /P license level is ignored at checkpoints. The test confirms a valid license exists. It does
not check IP license level.
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Simulation Debug

The simulation debug flow for ModelSim is illustrated below. A similar approach can be
used with other simulators.
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Example design and test bench

for the core is in VHDL. Mixed-mode
simulation license is needed if the
netlist or behavioral model is

in Verilog.

The FIFO Generator example design
and demonstration test bench allows
the user to quickly determine if the
simulator is set up correctly. The FIFO
Generator core will get excercised for
two full and empty conditions with one
intermediate reset.

If the libraries are not compiled and

mapped correctly, it will cause errors

such as:

# ** Error: (vopt-19) Failed to access
library ‘unimin at “unisim:

To model FPGA hard macro elements,
unisim/simprim models are used.
These models must be referenced
during the vsim call.

| SR S—

FIFO Generator v9.3
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ModelSim
Simulation Debug

heck for the latest supported
Version of the simulator in the release notes.
Is this version being used?

Update to this version. )

If using Verilog netlost/behavioral
model, do you have a mixed-mode
simulation license?

Obtain a mixed-mode
simulation license.

For more details about the
demonstration test bench, see the
“Detailed Example Design” chapter.

Does simulating the FIFO Generator Exampl®
Design give the expected output?

Ensure Unisim/Simprim/XilinxCoreLib
models are compiled and mapped
properly.

Do you get errors referring to
failing to access library?

Do you get errors indicating
hard macros such as
RAMB36E1/RAMB18E1/FIFO36E1/FIFO18E1
or other elements like “BUFG” not defined?

For VHDL simulations add the “-L” switch
with the appropriate library reference
to the vsim command line.
For example: -L unisim

If problem is more design specific, open

Are you able to write data into a case with Xilinx Technical Support

FIFO Generator core and read
correct data from FIFO generator core2

For the best results, dump the entire design
hierarchy.

-Check that the reset is released for the
core.

-Check whether full signal has
de-asserted.

-In case of independent clocks, check
that writes and reads are performed
with respect to corresponding clock
domains.

-Check the “Interface Debug” section for

more details if AXI interface is used

www.xilinx.com

and include a wif file dump of the simulation.
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Hardware Debug

Hardware issues can range from system start to problems seen after hours of testing. This
section provides debug steps for common issues. The ChipScope tool is a valuable resource
to use in hardware debug. The signal names mentioned in the following individual sections
can be probed using the ChipScope tool for debugging the specific problems.

General Checks

Ensure that all the timing constraints for the core were properly incorporated from the FIFO
Generator and that all constraints were met during implementation.

« Does it work in post-place and route timing simulation? If problems are seen in
hardware but not in timing simulation, this could indicate a PCB issue. Ensure that all
clock sources are active and clean.

« If using MMCMs in the design, ensure that all MMCMs have obtained lock by
monitoring the LOCKED port.

« Ensure WR_EN and RD_EN are not toggling during reset

« If Built-in FIFO is used, ensure reset guideline is followed. See Common/Independent
Clock: Built-in in Chapter 3.

« Ifindependent clock FIFO is used, ensure WR_EN is coming from the write clock domain
and RD_EN is coming from the read clock domain.

« If Enable Reset Synchronization options are not selected, ensure WR_RST and RD_RST
are synchronized using WR_CLK and RD_CLK before passing to FIFO Generator.

« If your outputs go to 0, check your licensing.

Interface Debug

AXI14/AXI4-Lite Interfaces
See Figure 1-3 for an AXI4/AXI4-Lite timing diagram.

On the slave side, output S_AXI _ AWREADY/S_AXI _WREADY/S_AXI _ARREADY asserts
when the FIFO is ready to accept the address/data, and output S_AXI _BVALI D/
S_AXI _RVALI D asserts when the read data/write response is valid.

On the master side, output M_AXI _AW/ALI D/M_AXI _W/ALI D/M_AXI _ARVALI D asserts
when the write address/data is valid, and output M_AXlI _ BREADY/M_AXI _RREADY asserts
when the FIFO is ready to accept read data/write response.
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If the interface is unresponsive, ensure that the following conditions are met:

« The S_ACLK/M_ACLK inputs are connected and toggling.

» The interface is not being held in reset, and S_ARESETN is an active-Low reset.
« The interface is enabled, and S_ACLK_EN/M_ACLK_EN is active-High (if used).
« The main core clocks are toggling and that the enables are also asserted.

« If the simulation has been run, verify in simulation and/or a ChipScope tool capture
that the waveform is correct for accessing the AX14/AXI4-Lite interface.

AXl4-Stream Interfaces
If data is not being written or read, check the following conditions:

« If the slave side S_AXI S_TREADY is stuck low following the S_AXI S_TVALI D input
being asserted, the core cannot accept data.

« If the master M_AXI S_TVALI Dis stuck low, the core is not reading data.
» Check that the S_ACLK/M_ACLK inputs are connected and toggling.

» Check that the AXI4-Stream waveforms are being followed Figure 1-3.

« Check core configuration.

» Add appropriate core specific checks.

Native Interface
If the data is not being written, check the following conditions:

« If FULL is High, the core cannot write the data
« Check if the core is in reset state.

« Check if WR_EN is synchronous to write domain clock.
If the data is not being read, check the following conditions:

« If EMPTY is High, the core cannot read the data
» Check if the core is in reset state.

» Check if RD_ENis synchronous to read domain clock.
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Quick Start Example Design

This chapter provides instructions to generate a FIFO generator core quickly, run the design
through implementation with the Xilinx tools, and simulate the example design using the

provided demonstration test bench. See the example design in Chapter 12, Detailed
Example Design.

Figure D-1 shows the example design and demonstration test bench block diagram.

Test bench Top
Test bench Wrapper
Clock
generator Data ) FIFO Example Design
generator
| User | FFO
Protocol
Interface Generator
Checker [ controller
[ 10Bs Core
Data
checker

Figure D-1: Example Design and Demonstration Test Bench

The FIFO generator example design consists of the following:

« FIFO generator netlist/Behavioral model
« HDL wrapper which instantiates the FIFO generator netlist/Behavioral model

+ Customizable demonstration test bench to simulate the example design

The FIFO generator example design has been tested with Xilinx® ISE® software v14.4,

Xilinx ISim, Cadence Incisive Enterprise Simulator (IES) and Mentor Graphics ModelSim
simulator .
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Implementing the Example Design

After generating a core the netlist and example design can be processed by the Xilinx
implementation tools. The generated output files include scripts to assist you in running
the Xilinx software.

To implement the FIFO Generator example design, open a command prompt or terminal
window and type these commands:

For Windows:

ns- dos> cd <proj _dir>\<conponent _name>\i npl enent
ns- dos> i npl ement . bat

For Linux:

Li nux-shel | % cd <proj _di r>/ <conponent _nane>/i npl ement
Li nux-shel 1 % . /i npl emrent . sh

These commands execute a script that synthesizes, builds, maps, and places-and-routes the
example design. The script then generates a post-par simulation model for use in timing
simulation. The resulting files are placed in the results directory.

Simulating the Example Design

The FIFO Generator core provides a quick way to simulate and observe the behavior of the
core by using the provided example design. There are two different simulation types:
functional and timing. The simulation models provided are either in VHDL or Verilog,
depending on the CORE Generator software Design Entry project option.

Setting up for Simulation

The Xilinx UNISIM and SIMPRIM libraries must be mapped into the simulator. If the UNISIM
or SIMPRIM libraries are not set for your environment, go to the Synthesis and Simulation
Guide in the Xilinx Software Manuals for assistance compiling Xilinx simulation models.

Simulation scripts are provided for ISIM, IES and ModelSim simulation tools.

Functional Simulation

This section provides instructions for running a functional simulation of the FIFO Generator
core using either VHDL or Verilog. Functional simulation models are provided when the
core is generated. Implementing the core before simulating the functional models is not
required.
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To run a VHDL or Verilog functional simulation of the example design:

1. Set the current directory to:
<conponent _nane>/si rnul ati on/ functi onal /

2. Launch the simulation script.
For Linux:

o ISIM:./simulate_isim.sh
o IES:./simulate_ncsim.sh

o MTI: vsim -do simulate_mti.do
For Windows:

o ISIM:./simulate_isim.bat

o MTI: vsim -do simulate_mti.do

The simulation script compiles the functional simulation models and demonstration test
bench, adds relevant signals to the wave window, and runs the simulation. To observe the
operation of the core, inspect the simulation transcript and the waveform.

Timing Simulation

This section contains instructions for running a timing simulation of the FIFO Generator core
using either VHDL or Verilog. A timing simulation model is generated when the core is run
through the Xilinx tools using the implement script. It is a requirement that the core is
implemented before attempting to run timing simulation.

To run a VHDL or Verilog functional simulation of the example design:

1. Set the current directory to:
<conponent _nane>/si mul ation/ti m ng/

2. Launch the simulation script:
For Linux:

o ISIM:./simulate isimsh
o IES:./simulate_ncsimsh

o MTLvsim-do sinmulate mi.do
For Windows:

o ISIM:./simulate_isim bat

o MTLvsim-do sinmulate_nti.do
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The simulation script compiles the timing simulation model and the demonstration test
bench, adds relevant signals to the wave window, and runs the simulation. To observe the
operation of the core, inspect the simulation transcript and the waveform.
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Simulating Your Design

The FIFO Generator is provided as a Xilinx technology-specific netlist, and as a behavioral or
structural simulation model. This chapter provides instructions for simulating the FIFO
Generator in your design.

Simulation Models

The FIFO Generator supports two types of simulation models based on the Xilinx CORE
Generator system project options. The models are available in both VHDL and Verilog ®.
Both types of models are described in detail in this chapter.

To choose a model:

Open the CORE Generator tool.
Select Options from the Project drop-down list.

Click the Generation tab.

Eel S

Choose to generate a behavioral model or a structural model.

Behavioral Models

ﬁ IMPORTANT: The behavioral models provided do not model synchronization delay, and are designed to
reproduce the behavior and functionality of the FIFO Generator. The models maintain the assertion/
deassertion of the output signals to match the FIFO Generator.

The behavioral models are functionally correct, and will represent the behavior of the
configured FIFO. The write-to-read latency and the behavior of the status flags will
accurately match the actual implementation of the FIFO design.

To generate behavioral models, select Behavioral and VHDL or Verilog in the Xilinx CORE
Generator project options. Behavioral models are the default project options.

The following considerations apply to the behavioral models.

» Write operations always occur relative to the write clock (WR_CLK) or common clock
(CLK) domain, as do the corresponding handshaking signals.
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« Read operations always occur relative to the read clock (RD_CLK) or common clock
(CLK) domain, as do the corresponding handshaking signals.

» The delay through the FIFO (write-to-read latency) will match the VHDL model, Verilog
model, and core.

« The deassertion of the status flags (full, almost full, programmable full, empty, almost
empty, programmable empty) will match the VHDL model, Verilog model, and core.

Note: If independent clocks or common clocks with built-in FIFO is selected, the user must use the
structural model, as the behavioral model does not support the built-in FIFO configurations.

Structural Models

The structural models are designed to provide a more accurate model of FIFO behavior at
the cost of simulation time. These models will provide a closer approximation of cycle
accuracy across clock domains for asynchronous FIFOs. No asynchronous FIFO model can
be 100% cycle accurate as physical relationships between the clock domains, including
temperature, process, and frequency relationships, affect the domain crossing
indeterminately.

To generate structural models, select Structural and VHDL or Verilog in the Xilinx CORE
Generator project options.

Note: Simulation performance may be impacted when simulating the structural models compared
to the behavioral models
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Comparison of Native and AXI4 FIFO XCO

Parameters

Table F-1 describes the comparison of Native FIFO and AXI4 FIFO XCO parameters,
including the possible values.

Table F-1: Native FIFO and AXI4 FIFO XCO Parameter Comparison
FIFO Generator FIFO Generator
XCO Parameter XCO Parameter Possible Values
Prior to v7.2 from v7.2 and Later
1 | almost_empty_flag almost_empty_flag True, False
2 | almost_full_flag almost_full_flag True, False
3 | data_count data_count True, False
4 | data_count_width data_count_width 1 - logy(output_depth)
5 | disable_timing_violations disable_timing_violations True, False

6 | dout_reset_value

dout_reset_value

Any hexadecimal value of width 1 -
1024

7 | empty_threshold_assert_value

empty_threshold_assert_value

For STD: 2 - 4194300
For FWFT: 4 - 4194302

empty_threshold_negate_valu

empty_threshold_negate_value

For STD: 3 - 4194301

e For FWFT: 5 - 4194303
9 | enable_ecc enable_ecc True, False
10 | enable_reset_synchronization | enable_reset_synchronization True, False

11 | fifo_implementation

fifo_implementation

Common_Clock_Block_ RAM
Common_Clock_Distributed RAM
Common_Clock_Shift_Register
Common_Clock_Builtin_FIFO
Independent_Clocks_Block_RAM
Independent_Clocks_Distributed_R
AM
Independent_Clocks_Builtin_FIFO

12 | full_flags_reset_value

full_flags_reset_value

01

13 | full_threshold_assert_value

full_threshold_assert_value

For STD: 4 - 4194302
For FWFT: 6 - 4194303

14 | full_threshold_negate_value

full_threshold_negate_value

For STD: 3 - 4194301
For FWFT: 5 - 4194302
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Table F-1: Native FIFO and AXI4 FIFO XCO Parameter Comparison (Cont’d)

FIFO Generator
XCO Parameter
Prior to v7.2

FIFO Generator
XCO Parameter
from v7.2 and Later

Possible Values

15 | inject_dbit_error inject_dbit_error True, False
16 | inject_sbit_error inject_sbit_error True, False
17 |input_data_width input_data_width 1-1024
18 | input_depth input_depth 24 . 222
19 | output_data_width output_data_width 1-1024
20 | output_depth output_depth 24 - 2%
21 | overflow_flag overflow_flag True, False

22 | overflow_sense

overflow_sense

Active_High, Active_Low

23 | performance_options

performance_options

Standard_FIFO (STD),
First_Word_Fall_Through (FWFT)

24 | programmable_empty_type

programmable_empty_type

No_Programmable_Empty_Thresho
Id
Single_Programmable_Empty_Thre
shold_Constant
Multiple_Programmable_Empty_Th
reshold_Constants
Single_Programmable_Empty_Thre
shold_Input_Port
Multiple_Programmable_Empty_Th
reshold_Input_Ports

25 | programmable_full_type

programmable_full_type

No_Programmable_Full_Threshold
Single_Programmable_Full_Thresh
old_Constant
Multiple_Programmable_Full_Thres
hold_Constants
Single_Programmable_Full_Thresh
old_Input_Port
Multiple_Programmable_Full_Thres
hold_Input_Ports

26 | read_clock_frequency

read_clock_frequency

1-1000

27 | read_data_count

read_data_count

True, False

28 | read_data_count_width

read_data_count_width

1 - logy(output_depth)

29 | reset_pin

reset_pin

True, False

30 | reset_type

reset_type

Synchronous_Reset,
Asynchronous_Reset

31 | underflow_flag

underflow_flag

True, False

32 | underflow_sense

underflow_sense

Active_High, Active_Low

33 | use_dout_reset use_dout_reset True, False
34 | use_embedded_registers use_embedded_registers True, False
35 | use_extra_logic use_extra_logic True, False
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Table F-1: Native FIFO and AXI4 FIFO XCO Parameter Comparison (Cont’d)

FIFO Generator FIFO Generator
XCO Parameter XCO Parameter Possible Values
Prior to v7.2 from v7.2 and Later
36 | valid_flag valid_flag True, False
37 | valid_sense valid_sense Active_High, Active_Low
38 | write_acknowledge_flag write_acknowledge_flag True, False
39 | write_acknowledge_sense write_acknowledge_sense Active_High, Active_Low
40 | write_clock_frequency write_clock_frequency 1-1000
41 | write_data_count write_data_count True, False
42 | write_data_count_width write_data_count_width 1 - log,(input_depth)
43 | N/A interface_type Native, AX14
44 | N/A axi_type AXI4_Stream, AXI4_Full, AXI4_Lite
45 | N/A image_type §|%2lliigtii:gnr3?rimagram'
46 | N/A enable_write_channel True, False
47 | N/A enable_read_channel True, False
5 A o et
49 | N/A use_clock_enable True, False
50 | N/A clock_enable. type Masiat Intertace.Clock Enable
51 | N/A id_width 1-8
52 | N/A axi_address_width 1-32
53 | N/A axi_data_width 23-29
54 | N/A enable_awuser True, False
55 | N/A enable_wuser True, False
56 | N/A enable_buser True, False
57 | N/A enable_aruser True, False
58 | N/A enable_ruser True, False
59 | N/A enable_tuser True, False
60 | N/A awuser_width 1-256
61 | N/A wuser_width 1- 256
62 | N/A buser_width 1- 256
63 | N/A aruser_width 1- 256
64 | N/A ruser_width 1-256
65 | N/A tuser_width 1-256
66 | N/A enable_tdata True, False
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Table F-1: Native FIFO and AXI4 FIFO XCO Parameter Comparison (Cont’d)
FIFO Generator FIFO Generator
XCO Parameter XCO Parameter Possible Values
Prior to v7.2 from v7.2 and Later

67 | N/A enable_tdest True, False

68 | N/A enable_tid True, False

69 | N/A enable_tkeep True, False

70 | N/A enable_tlast True, False

71 | N/A enable_tready True, False

72 | N/A enable_tstrobe True, False

73 | N/A tdata_width 23-29

74 | N/A tdest_width 1-4

75 | N/A tid_width 1-38

76 | N/A tkeep_width tdata_width/8

77 | N/A tstrb_width tdata_width/8

78 | N/A axis_type FIFO

79 | N/A wach_type FIFO

80 | N/A wdch_type FIFO

81 | N/A wrch_type FIFO

82 | N/A rach_type FIFO

83 | N/A rdch_type FIFO
Common_Clock_Block_RAM
Common_Clock_Distributed_ RAM

84 | N/A fifo_implementation_type_axis Independent_Clock_Block_RAM
Independent_Clock_Distributed_RA
M

85 | N/A fifo_implementation_type_rach

86 | N/A fifo_implementation_type_rdch

87 | N/A fifo_implementation_type_wach

88 | N/A fifo_implementation_type_wdch

89 | N/A fifo_implementation_type_wrch

90 | N/A fifo_application_type_axis Data_FIFO

91 | N/A fifo_application_type_rach Data_FIFO

92 | N/A fifo_application_type_rdch Data_FIFO

93 | N/A fifo_application_type_wach Data_FIFO

94 | N/A fifo_application_type_wdch Data_FIFO

95 | N/A fifo_application_type_wrch Data_FIFO

96 | N/A enable_ecc_axis True, False
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Table F-1: Native FIFO and AXI4 FIFO XCO Parameter Comparison (Cont’d)

FIFO Generator FIFO Generator
XCO Parameter XCO Parameter Possible Values
Prior to v7.2 from v7.2 and Later

97 | N/A enable_ecc_rach True, False

98 | N/A enable_ecc_rdch True, False

99 | N/A enable_ecc_wach True, False

100 | N/A enable_ecc_wdch True, False

101 | N/A enable_ecc_wrch True, False

102 | N/A inject_sbit_error_axis True, False

103 | N/A inject_sbit_error_rach True, False

104 | N/A inject_sbit_error_rdch True, False

105 | N/A inject_sbit_error_wach True, False

106 | N/A inject_sbit_error_wdch True, False

107 | N/A inject_sbit_error_wrch True, False

108 | N/A inject_dbit_error_axis True, False

109 | N/A inject_dbit_error_rach True, False

110 | N/A inject_dbit_error_rdch True, False

111 | N/A inject_dbit_error_wach True, False

112 | N/A inject_dbit_error_wdch True, False

113 | N/A inject_dbit_error_wrch True, False

114 | N/A input_depth_axis 24 . 216

115 | N/A input_depth_rach 24 - 216

116 | N/A input_depth_rdch 24216

117 | N/A input_depth_wach 24 - 216

118 | N/A input_depth_wdch 24 - 216

119 | N/A input_depth_wrch 24 . 216

120 | N/A enable_data_counts_axis True, False

121 | N/A enable_data_counts_rach True, False

122 | N/A enable_data_counts_rdch True, False

123 | N/A enable_data_counts_wach True, False

124 | N/A enable_data_counts_wdch True, False

125 | N/A enable_data_counts_wrch True, False
No_Programmable_Full_Threshold,
Single_Programmable_Full_Thresh

126 | N/A programmable_full_type_axis old_Constant,
Single_Programmable_Full_Thresh
old_Input_Port

127 | N/A programmable_full_type_rach
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Table F-1: Native FIFO and AXI4 FIFO XCO Parameter Comparison (Cont’d)
FIFO Generator FIFO Generator
XCO Parameter XCO Parameter Possible Values
Prior to v7.2 from v7.2 and Later

128 | N/A programmable_full_type_rdch

129 | N/A programmable_full_type_wach

130 | N/A programmable_full_type_wdch

131 | N/A programmable_full_type_wrch

132 | N/A full_threshold_assert_value_axis 5 - 65535

133 | N/A full_threshold_assert_value_rach 5 - 65535

134 | N/A full_threshold_assert_value_rdch 5 - 65535

135 | N/A full_threshold_assert_value_wach 5 - 65535

136 | N/A full_threshold_assert_value_wdch 5 - 65535

137 | N/A full_threshold_assert_value_wrch 5 - 65535
No_Programmable_Full_Threshold,
Single_Programmable_Empty

138 | N/A programmable_empty_type_axis _Threshold_Constant,
Single_Programmable_Empty
_Threshold_Input_Port

139 | N/A programmable_empty_type_rach

140 | N/A programmable_empty_type_rdch

141 | N/A programmable_empty_type_wach

142 | N/A programmable_empty_type_wdch

143 | N/A programmable_empty_type_wrch

144 | N/A empty_threshold_assert_value_axis 4 - 65534

145 | N/A empty_threshold_assert_value_rach |4 - 65534

146 | N/A empty_threshold_assert_value_rdch |4 - 65534

147 | N/A empty_threshold_assert_value_wach |4 - 65534

148 | N/A empty_threshold_assert_value_wdch | 4 - 65534

149 | N/A empty_threshold_assert_value_wrch |4 - 65534

150 | N/A underflow_flag_axi True, False

151 | N/A underflow_sense_axi Active_High, Active_Low

152 | N/A overflow_flag_axi True, False

153 | N/A overflow_sense_axi Active_High, Active_Low

154 | N/A enable_common_overflow True, False

155 | N/A enable_common_underflow True, False

156 | N/A disable_timing_violations_axi True, False

157 | N/A add_ngc_constraint_axi True, False
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DOUT Reset Value Timing

Figure G-1 shows the DOUT reset value for common clock block RAM, distributed RAM and
Shift Register based FIFOs for synchronous reset (SRST), and common clock block RAM
FIFO for asynchronous reset (RST).

| | | | | | | |
CLK ) | | | | | | :

| | | | | | | |

RST/SRST _| ! I : I\ ! ! !
| | | | | | | |

DOUT Previous value X DOUT reset value |

|

Figure G-1: DOUT Reset Value for Synchronous Reset (SRST) and for Asynchronous Reset (RST)
for Common Clock Block RAM Based FIFO

Figure G-2 shows the DOUT reset value for common clock distributed RAM and Shift
Register based FIFOs for asynchronous reset (RST).

I I I I I I I I
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I I I l l I I I

RST ! I | I \ I I I

t t t | | t t 1
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I

Figure G-2: DOUT Reset Value for Asynchronous Reset (RST) for Common Clock Distributed/
Shift RAM Based FIFO

Figure G-3 shows the DOUT reset value for Kintex-7, Virtex-7, and Virtex-6 FPGA common
clock Built-in FIFOs with Embedded register for asynchronous reset (RST).
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Figure G-3: DOUT Reset Value for Common Clock Built-in FIFO

Figure G-4 shows the DOUT reset value for independent clock block RAM based FIFOs
(RD_RST).
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Figure G-4: DOUT Reset Value for Independent Clock Block RAM Based FIFO

Figure G-5 shows the DOUT reset value for independent clock distributed RAM based FIFOs
(RD_RST).
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Figure G-5: DOUT Reset Value for Independent Clock Distributed
RAM Based FIFO
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Supplemental Information

The following sections provide additional information about working with the FIFO
Generator core.

Auto-Upgrade Feature

The FIFO Generator core has an auto-upgrade feature for updating older versions of the
FIFO Generator core to the latest version. The auto-upgrade feature can be seen by right
clicking any pre-existing FIFO Generator core in your project in the Project IP tab of CORE
Generator.

There are two types of upgrades that you can perform: chose what version to upgrade to, or
automatically upgrade the core to the latest version:

« Select Upgrade Version, and Regenerate (Under Current Project Settings): This
upgrades an older FIFO Generator core version (4.4, 5.1,5.2,5.3,6.1, 6.2, 7.2, 8.1, 8.2,
8.3. 8.4 or 9.1) to the intermediate version you select -- v5.1, 5.2, 5.3, 6.1, 6.2, 7.2, 8.1,
8.2,83,84,9.10r9.2

« Upgrade to Latest Version, and Regenerate (Under Current Project Settings): This
automatically upgrades an older FIFO Generator core to the latest version. Use this
option to upgrade any earlier version of FIFO Generator (4.4, 5.1, 5.2, 5.3, 6.1, 6.2, 7.2,
8.1,8.2,83,84, 9.1 and 9.2) to v9.3.

Native FIFO SIM Parameters

Table H-1 defines the Native FIFO SIM parameters used to specify the configuration of the
core. These parameters are only used while instantiating the core in HDL manually or while
calling the CORE Generator dynamically. This parameter list does not apply to a core
generated using the CORE Generator GUL

Table H-1: Native FIFO SIM Parameters

SIM Parameter Type Description
1 | C_.COMMON_CLOCK Integer | * 0 Independent Clock
e 1: Common Clock
2 | C_DATA_COUNT_WIDTH Integer | Width of DATA_COUNT bus (1 - 23)
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Table H-1: Native FIFO SIM Parameters (Cont’d)
SIM Parameter Type Description
Width of DIN bus (1 - 1024)
3 | C_DIN_WIDTH Integer | Width must be > 1 for ECC with Double bit
error injection
Reset value of DOUT
4 | C_DOUT_RST_VAL String | Hexadecimal value, O - 'F's equal to
C_DOUT_WIDTH
Width of DOUT bus (1 — 1024)
5 | C_DOUT_WIDTH Integer | Width must be > 1 for ECC with Double bit
error injection
« 0: Do not synchronize the reset (WR_RST/
RD_RST is directly used, available only for
6 | C_ENABLE_RST_SYNC Integer independent clock)
« 1: Synchronize the reset
« 0: No error injection
 1:Single bit error injection
7 | C_LERROR_INJECTION_TYPE Integer . S
« 2: Double bit error injection
« 3:Single and double bit error injection
8 | C_FAMILY String D§V|ce family (for example, Virtex-5 or
Virtex-6)
9 | C_FULL_FLAGS_RST_VAL Integer | Full flags rst val (0 or 1)
+ 0: Core does not have ALMOST_EMPTY flag
1 HAS_ALMOST_EMPTY I -
0 | C.HAS. OST. nteger « 1: Core has ALMOST_EMPTY flag
+ 0: Core does not have ALMOST_FULL flag
11 | C_HAS_ALMOST_FULL Int B
- - - nteger |, 1: Core has ALMOST_ FULL flag
» 0: Core does not have DATA_COUNT bus
12 | C_HAS_DATA_COUNT INt€9er | | 1. Core has DATA_COUNT bus
« 0: Core does not have OVERFLOW flag
13 | C_HAS_OVERFLOW Int
MRS M€9eT | . 1. Core has OVERFLOW flag
» 0: Core does not have RD_DATA_COUNT
14 | C_HAS_RD_DATA_COUNT Integer bus
e 1: Core has RD_DATA_COUNT bus
« 0: Core does not have asynchronous reset
15 | C_HAS_RST Integer (RST)
« 1: Core has asynchronous reset (RST)
« 0: Core does not have synchronous reset
16 | C_HAS_SRST Integer (SRST)
« 1: Core has synchronous reset (SRST)
 0: Core does not have UNDERFLOW flag
17 HA NDERFLOW I
C_HAS U © nteger « 1: Core has UNDERFLOW flag
+ 0: Core does not have VALID flag
18 | C_HAS_VALID Int
- - nteger . 1: Core has VALID flag
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Table H-1:

Native FIFO SIM Parameters (Cont’d)

SIM Parameter Type

Description

19

C_HAS_WR_ACK

Integer

0: Core does not have WR_ACK flag
1: Core has WR_ACK flag

20

C_HAS_WR_DATA_COUNT

Integer

0: Core does not have WR_DATA_COUNT
bus

1: Core has WR_DATA_COUNT bus

21

C_IMPLEMENTATION_TYPE

Integer

0: Common-Clock Block RAM/Distributed
RAM FIFO

1: Common-Clock Shift RAM FIFO

2: Independent Clocks Block RAM/
Distributed RAM FIFO

3: Virtex-4 Built-in FIFO
: Virtex-5 Built-in FIFO
: Virtex-6 Built-in FIFO

22

C_MEMORY_TYPE

Integer

4
5

1: Block RAM

2: Distributed RAM
3: Shift RAM

4: Built-in FIFO

23

C_MSGON_VAL

Integer

0: Disables timing violation on cross clock
domain registers
1: Enables timing violation on cross clock
domain registers

24

C_OVERFLOW_LOW

Integer

0: OVERFLOW active high
1: OVERFLOW active low

25

C_PRELOAD_LATENCY

Integer

0: First-Word Fall-Through with or without
Embedded Register

1: Standard FIFO without Embedded
Register

2: Standard FIFO with Embedded Register

26

C_PRELOAD_REGS

Integer

0: Standard FIFO without Embedded
Register

1: Standard FIFO with Embedded Register or
First-Word Fall-Through with or without
Embedded Register

27

C_PRIM_FIFO_TYPE

String

Primitive used to build a FIFO
(Ex. "512x36")

28

C_PROG_EMPTY_THRESH_ASSERT_VAL

Integer

PROG_EMPTY assert threshold?

29

C_PROG_EMPTY_THRESH_NEGATE_VAL

Integer

PROG_EMPTY negate threshold @
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Table H-1: Native FIFO SIM Parameters (Cont’d)
SIM Parameter Type Description
« 0: No programmable empty
« 1: Single programmable empty thresh
constant
30 | C_PROG_EMPTY_TYPE Integer « 2: Multiple programmable empty thresh
constants
« 3:Single programmable empty thresh input
« 4: Multiple programmable empty thresh
inputs
31 | C_PROG_FULL_THRESH_ASSERT_VAL Integer | PROG_FULL assert threshold @
32 | C_PROG_FULL_THRESH_NEGATE_VAL Integer | PROG_FULL negate threshold @
« 0: No programmable full
« 1:Single programmable full thresh constant
33 | C_PROG_FULL TYPE Integer « 2: Multiple programmable full thresh
constants
 3:Single programmable full thresh input
 4: Multiple programmable full thresh inputs
34 | C_RD_DATA_COUNT_WIDTH Integer | Width of RD_DATA_COUNT bus (1 - 23)
35 | C_RD_DEPTH Integer | Depth of read interface (16 — 4194305)
36 | C_RD_FREQ Integer | Read clock frequency (1 MHz - 1000 MHz)
37 | C_RD_PNTR_WIDTH Integer | log2(C_RD_DEPTH)
« 0: UNDERFLOW active high
38 | C_UNDERFLOW_LOW Integer | 1: UNDERFLOW active low
39 | C_USE_DOUT RST Integer * 0: Does not reset DOUT on RST
+ 1: Resets DOUT on RST
+ 0: Does not use ECC feature
4 EE I
0 | C.USEECC nteger |, 1: Uses ECC feature
+ 0: Does not use BRAM embedded output
41 | C_USE_EMBEDDED_REG Integer register
« 1: Uses BRAM embedded output register
« 0: Does not use extra logic for FWFT data
42 | C_USE_FWFT_DATA_COUNT Integer count
« 1: Uses extra logic for FWFT data count
 0: VALID active high
43 | C_VALID_LOW Int
-ARE- 98T 1. 1: VALID active low
« 0: WR_ACK active high
44 | C_WR_ACK_LOW Integer | 1: WR_ACK active low
45 | C_WR_DATA_COUNT_WIDTH Integer | Width of WR_DATA_COUNT bus (1 - 23)
46 | C_WR_DEPTH Integer | Depth of write interface (16 — 4194305)
47 | C_WR_FREQ Integer | Write clock frequency (1 MHz - 1000 MHz)
48 | C_WR_PNTR_WIDTH Integer | log2(C_WR_DEPTH)
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a. See the FIFO Generator GUI for the allowable range of values.

AXI4 FIFO SIM Parameters

Table H-2 defines the AXI4 SIM parameters used to specify the configuration of the core.
These parameters are only used while instantiating the core in HDL manually or while
calling the CORE Generator dynamically. This parameter list does not apply to a core

generated using the CORE Generator GUI.

Table H-2: AXIl4 SIM Parameters

SIM Parameter Type Description
1 | C_ INTERFACE_TYPE Integer | + 0: Native FIFO
- 1: AXI4 FIFO
2 | C_AXL_TYPE Integer | » 0: AXI4-Stream
- 1: AXI4
o 2: AXI4-Lite
3 | C_HAS_AXI_WR_CHANNEL Integer |+ 0: Core does not have Write Channel @
+ 1: Core has Write Channel@
4 | C_HAS_AXI_ RD_CHANNEL Integer | « 0: Core does not have Read Channel ®
« 1: Core has Read Channel®
5 | C_HAS_SLAVE_CE(© Integer | « 0: Core does not have Slave Interface Clock
Enable
« 1: Core has Slave Interface Clock Enable
6 | C_HAS_MASTER_CE(© Integer | « 0: Core does not have Master Interface
Clock Enable
« 1: Core has Master Interface Clock Enable
7 | C_ADD_NGC_CONSTRAINT© Integer | « 0: Core does not add NGC constraint
» 1: Core adds NGC constraint
8 C_USE_COMMON_UNDERFLOW(C) Integer | « 0: Core does not have common
UNDERFLOW flag
+ 1: Core has common UNDERFLOW flag
9 C_USE_COMMON_OVERFLOW(C) Integer | « 0: Core does not have common OVERFLOW
flag
» 1: Core has common OVERFLOW flag
10 C_USE_DEFAULT_SETTINGS(C) Integer | « 0: Core does not use default settings
» 1: Core uses default settings
11 | C_AXI_ID_WIDTH Integer | ID Width
12 | C_AXI_ADDR_WIDTH Integer | Address Width
13 | C_AXI_DATA_WIDTH Integer | Data Width
14 | C_HAS_AXI_AWUSER Integer | « 0: Core does not have AWUSER
» 1: Core has AWUSER
15 | C_HAS_AXI_WUSER Integer |« 0: Core does not have WUSER
» 1: Core has WUSER
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Table H-2: AXI4 SIM Parameters (Cont’d)
SIM Parameter Type Description

16 | C_HAS_AXI_BUSER Integer | « 0: Core does not have BUSER
e 1: Core has BUSER

17 | C_HAS_AXI_ARUSER Integer | « 0: Core does not have ARUSER
« 1: Core has ARUSER

18 | C_HAS_AXI_RUSER Integer | « 0: Core does not have RUSER
« 1: Core has RUSER

19 | C_AXI_AWUSER_WIDTH Integer | AWUSER Width

20 | C_AXI_WUSER_WIDTH Integer | WUSER Width

21 | C_AXI_BUSER_WIDTH Integer | BUSER Width

22 | C_AXI_ARUSER_WIDTH Integer | ARUSER Width

23 | C_AXI_RUSER_WIDTH Integer | RUSER Width

24 | C_HAS_AXIS_TDATA Integer | « 0: AXI4 Stream does not have TDATA
« 1: AXI4 Stream has TDATA

25 | C_HAS_AXIS_TID Integer | < 0: AXI4 Stream does not have TID
» 1: AXI4 Stream has TID

26 | C_HAS_AXIS_TDEST Integer | « 0: AXI4 Stream does not have TDEST
« 1: AXI4 Stream has TDEST

27 | C_HAS_AXIS_TUSER Integer | « 0: AXI4 Stream does not have TUSER
« 1: AXI4 Stream has TUSER

28 | C_HAS_AXIS_TREADY Integer | « 0: AXI4 Stream does not have TREADY
» 1: AXI4 Stream has TREADY

29 | C_HAS_AXIS_TLAST Integer | « 0: AXI4 Stream does not have TLAST
e 1: AXI4 Stream has TLAST

30 | C_HAS_AXIS_TSTRB Integer | « 0: AXI4 Stream does not have TSTRB
e 1: AXI4 Stream has TSTRB

31 | C_HAS_AXIS_TKEEP Integer | « 0: AXI4 Stream does not have TKEEP
« 1: AXI4 Stream has TKEEP

32 | C_AXIS_TDATA_WIDTH Integer | AXI4 Stream TDATA Width

33 | C_AXIS_TID_WIDTH Integer | AXI4 Stream TID Width

34 | C_AXIS_TDEST_WIDTH Integer | AX14 Stream TDEST Width

35 | C_AXIS_TUSER_WIDTH Integer | AXI4 Stream TUSER Width

36 | C_AXIS_TSTRB_WIDTH Integer | AXI4 Stream TSTRB Width

37 | C_AXIS_TKEEP_WIDTH Integer | AXI4 Stream TKEEP Width

38 | C_.WACH_TYPE Integer | Write Address Channel type
« 0: FIFO
+ 1: Register Slice
+ 2: Pass Through Logic
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Table H-2: AXI4 SIM Parameters (Cont’d)

SIM Parameter

Type

Description

39

C_WDCH_TYPE

Integer

Write Data Channel type
« 0: FIFO

+ 1: Register Slice

« 2: Pass Through Logic

40

C_WRCH_TYPE

Integer

Write Response Channel type
- 0: FIFO

+ 1: Register Slice

+ 2: Pass Through Logic

41

C_RACH_TYPE

Integer

Read Address Channel type
« 0: FIFO

+ 1: Register Slice

« 2: Pass Through Logic

42

C_RDCH_TYPE

Integer

Read Data Channel type
- 0: FIFO

+ 1: Register Slice

» 2: Pass Through Logic

43

C_AXIS_TYPE

Integer

AXI14 Stream type

« 0: FIFO

» 1: Register Slice

+ 2: Pass Through Logic

44

C_REG_SLICE_MODE_WACH

Integer

Write Address Channel configuration type
+ 0: Fully Registered
« 1: Light Weight

45

C_REG_SLICE_MODE_WDCH

Integer

Write Data Channel configuration type
 0: Fully Registered
« 1: Light Weight

46

C_REG_SLICE_MODE_WRCH

Integer

Write Response Channel configuration type
+ 0: Fully Registered
+ 1: Light Weight

47

C_REG_SLICE_MODE_RACH

Integer

Read Address Channel configuration type
+ 0: Fully Registered
« 1: Light Weight

48

C_REG_SLICE_MODE_RDCH

Integer

Read Data Channel configuration type
+ 0: Fully Registered
+ 1: Light Weight

49

C_REG_SLICE_MODE_AXIS

Integer

AXI4 Stream configuration type
+ 0: Fully Registered
+ 1: Light Weight
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Table H-2:

AXI4 SIM Parameters (Cont’d)

SIM Parameter

Type

Description

50

C_IMPLEMENTATION_TYPE_WACH Integer

Write Address Channel Implementation type
* 1: Common Clock Block RAM FIFO

» 2: Common Clock Distributed RAM FIFO

« 11: Independent Clock Block RAM FIFO

« 12: Independent Clock Distributed RAM
FIFO

51

C_IMPLEMENTATION_TYPE_WDCH Integer

Write Data Channel Implementation type

» 1: Common Clock Block RAM FIFO

+ 2: Common Clock Distributed RAM FIFO
« 11: Independent Clock Block RAM FIFO

» 12: Independent Clock Distributed RAM
FIFO

52

C_IMPLEMENTATION_TYPE_WRCH Integer

Write Response Channel Implementation type
« 1: Common Clock Block RAM FIFO

« 2: Common Clock Distributed RAM FIFO

+ 11: Independent Clock Block RAM FIFO

» 12: Independent Clock Distributed RAM
FIFO

53

C_IMPLEMENTATION_TYPE_RACH

Integer

Read Address Channel Implementation type
» 1: Common Clock Block RAM FIFO

» 2: Common Clock Distributed RAM FIFO
+ 11: Independent Clock Block RAM FIFO

« 12: Independent Clock Distributed RAM
FIFO

54

C_IMPLEMENTATION_TYPE_RDCH Integer

Read Data Channel Implementation type

» 1: Common Clock Block RAM FIFO

+ 2: Common Clock Distributed RAM FIFO
« 11: Independent Clock Block RAM FIFO

+ 12: Independent Clock Distributed RAM
FIFO

55

C_IMPLEMENTATION_TYPE_AXIS

Integer

AX14 Stream Implementation type

» 1: Common Clock Block RAM FIFO

» 2: Common Clock Distributed RAM FIFO
« 11: Independent Clock Block RAM FIFO

* 12: Independent Clock Distributed RAM
FIFO

56

C_APPLICATION_TYPE_WACH

Integer

Write Address Channel Application type
« 0: Data FIFO

+ 1: Packet FIFO(©)

» 2: Low Latency Data FIFO

57

C_APPLICATION_TYPE_WDCH

Integer

Write Data Channel Application type
« 0: Data FIFO

« 1: Packet FIFO(©

» 2: Low Latency Data FIFO
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Table H-2: AXI4 SIM Parameters (Cont’d)

SIM Parameter Type Description

58 | C_APPLICATION_TYPE_WRCH Integer | Write Response Channel Application type
» 0: Data FIFO

« 1: Packet FIFO®©

» 2: Low Latency Data FIFO

59 | C_APPLICATION_TYPE_RACH Integer | Read Address Channel Application type
« 0: Data FIFO

« 1: Packet FIFO©

+ 2: Low Latency Data FIFO

60 | C_APPLICATION_TYPE_RDCH Integer | Read Data Channel Application type
+ 0: Data FIFO

« 1: Packet FIFO©

+ 2: Low Latency Data FIFO

61 | C_APPLICATION_TYPE_AXIS Integer | AX14 Stream Application type
» 0: Data FIFO

« 1: Packet FIFO®©

» 2: Low Latency Data FIFO

62 | C_USE_ECC_WACH Integer | « 0: ECC option not used for Write Address
Channel

» 1: ECC option used for Write Address
Channel

63 | C_USE_ECC_WDCH Integer | « 0: ECC option not used for Write Data
Channel

+ 1: ECC option used for Write Data Channel

64 | C_USE_ECC_WRCH Integer | « 0: ECC option not used for Write Response
Channel

« 1: ECC option used for Write Response
Channel

65 | C_USE_ECC_RACH Integer | « 0: ECC option not used for Read Address
Channel

» 1: ECC option used for Read Address
Channel

66 | C_USE_ECC_RDCH Integer | « 0: ECC option not used for Read Data
Channel

+ 1: ECC option used for Read Data Channel

67 | C_USE_ECC_AXIS Integer | « 0: ECC option not used for AXI4 Stream
» 1: ECC option used for AXI4 Stream

68 | C_ERROR_INJECTION_TYPE_WACH Integer | ECC Error Injection type for Write Address
Channel

» 0: No Error Injection

+ 1: Single Bit Error Injection

« 2: Double Bit Error Injection

 3:Single Bit and Double Bit Error Injection
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Table H-2: AXI4 SIM Parameters (Cont’d)

SIM Parameter

Type

Description

69

C_ERROR_INJECTION_TYPE_WDCH

Integer

ECC Error Injection type for Write Data
Channel

* 0: No Error Injection

+ 1:Single Bit Error Injection

» 2: Double Bit Error Injection

 3:Single Bit and Double Bit Error Injection

70

C_ERROR_INJECTION_TYPE_WRCH

Integer

ECC Error Injection type for Write Response
Channel

* 0: No Error Injection

« 1: Single Bit Error Injection

» 2: Double Bit Error Injection

 3:Single Bit and Double Bit Error Injection

71

C_ERROR_INJECTION_TYPE_RACH

Integer

ECC Error Injection type for Read Address
Channel

» 0: No Error Injection

+ 1:Single Bit Error Injection

« 2: Double Bit Error Injection

+ 3:Single Bit and Double Bit Error Injection

72

C_ERROR_INJECTION_TYPE_RDCH

Integer

ECC Error Injection type for Read Data Channel
» 0: No Error Injection

+ 1:Single Bit Error Injection

« 2: Double Bit Error Injection

+ 3:Single Bit and Double Bit Error Injection

73

C_ERROR_INJECTION_TYPE_AXIS

Integer

ECC Error Injection type for AXI4 Stream

» 0: No Error Injection

+ 1:Single Bit Error Injection

« 2: Double Bit Error Injection

+ 3:Single Bit and Double Bit Error Injection

74

C_DIN_WIDTH_WACH

Integer

DIN Width of Write Address Channel bus (1 -
1024). Width is the accumulation of all signal’s
width of this channel (except AWREADY and
AWVALID).

75

C_DIN_WIDTH_WDCH

Integer

DIN Width of Write Data Channel bus (1 -
1024). Width is the accumulation of all signal’s
width of this channel (except AWREADY and
AWVALID).

76

C_DIN_WIDTH_WRCH

Integer

DIN Width of Write Response Channel bus (1 -
1024). Width is the accumulation of all signal’s
width of this channel (except AWREADY and
AWVALID).

77

C_DIN_WIDTH_RACH

Integer

DIN Width of Read Address Channel bus (1 -
1024). Width is the accumulation of all signal's
width of this channel (except AWREADY and
AWVALID).
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Table H-2: AXI4 SIM Parameters (Cont’d)
SIM Parameter Type Description

78 | C_DIN_WIDTH_RDCH Integer | DIN Width of Read Data Channel bus (1 -
1024). Width is the accumulation of all signal’s
width of this channel (except AWREADY and
AWVALID).

79 | C_DIN_WIDTH_AXIS Integer | DIN Width of AXI4 Stream bus (1 - 1024)
Width is the accumulation of all signal’s width
of this channel (except AWREADY and
AWVALID).

80 | C WR_DEPTH_WACH Integer | FIFO Depth of Write Address Channel

81 | C WR_DEPTH_WDCH Integer | FIFO Depth of Write Data Channel

82 | C WR_DEPTH_WRCH Integer | FIFO Depth of Write Response Channel

83 | CWR_DEPTH_RACH Integer | FIFO Depth of Read Address Channel

84 | C_WR_DEPTH_RDCH Integer | FIFO Depth of Read Data Channel

85 | C_WR_DEPTH_AXIS Integer | FIFO Depth of AXI4 Stream

86 | C WR_PNTR_WIDTH_WACH Integer | Log,(C_WR_DEPTH_WACH)

87 | CWR_PNTR_WIDTH_WDCH Integer | Log,(C_WR_DEPTH_WDCH)

88 | C WR_PNTR_WIDTH_WRCH Integer | Logy(C_WR_DEPTH_WRCH)

89 | C WR_PNTR_WIDTH_RACH Integer | Logy(C_WR_DEPTH_RACH)

90 | CWR_PNTR_WIDTH_RDCH Integer | Logy,(C_WR_DEPTH_RDCH)

91 | CWR_PNTR_WIDTH_AXIS Integer | Log,(C_WR_DEPTH_AXIS)

92 | C_HAS_DATA_COUNTS_WACH Integer | Write Address Channel
» 0: FIFO does not have Data Counts
» 1: FIFO has Data Count if

C_COMMON_CLOCK =1
Write/Read Data Count if
C_COMMON_CLOCK =0

93 | C_HAS_DATA_COUNTS_WDCH Integer | Write Data Channel
» 0: FIFO does not have Data Counts
» 1: FIFO has Data Count if

C_COMMON_CLOCK =1
Write/Read Data Count if
C_COMMON_CLOCK =0

94 | C_HAS_DATA_COUNTS_WRCH Integer | Write Response Channel
» 0: FIFO does not have Data Counts
« 1: FIFO has Data Count if

C_COMMON_CLOCK =1
Write/Read Data Count if
C_COMMON_CLOCK =0
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Table H-2: AXI4 SIM Parameters (Cont’d)

SIM Parameter Type Description

95 | C_HAS_DATA_COUNTS_RACH Integer | Read Address Channel

» 0: FIFO does not have Data Counts

» 1: FIFO has Data Count if
C_COMMON_CLOCK =1,
Write/Read Data Count if
C_COMMON_CLOCK =0

96 | C_HAS_DATA_COUNTS_RDCH Integer | Read Data Channel

« 0: FIFO does not have Data Counts

» 1: FIFO has Data Count if
C_COMMON_CLOCK =1,
Write/Read Data Count if
C_COMMON_CLOCK =0

97 | C_HAS_DATA_COUNTS_AXIS Integer | AXI4 Stream

» 0: FIFO does not have Data Counts

e 1: FIFO has Data Count if
C_COMMON_CLOCK =1,

Write/Read Data Count if
C_COMMON_CLOCK =0

98 | C_HAS_PROG_FLAGS_WACH Integer | Write Address Channel

» 0: FIFO does not have the option to map
Almost Full/Empty or Programmable Full/
Empty to READY/VALID

+ 1: FIFO has the option to map Almost Full/

Empty or Programmable Full/Empty to
READY/VALID

99 | C_HAS_PROG_FLAGS _WDCH Integer | Write Data Channel

» 0: FIFO does not have the option to map
Almost Full/Empty or Programmable Full/
Empty to READY/VALID

» 1: FIFO has the option to map Almost Full/

Empty or Programmable Full/Empty to
READY/VALID

100 | C_HAS_PROG_FLAGS_WRCH Integer | Write Response Channel

» 0: FIFO does not have the option to map
Almost Full/Empty or Programmable Full/
Empty to READY/VALID

+ 1: FIFO has the option to map Almost Full/

Empty or Programmable Full/Empty to
READY/VALID

101 | C_ HAS_PROG_FLAGS_RACH Integer | Read Address Channel

+ 0: FIFO does not have the option to map
Almost Full/Empty or Programmable Full/
Empty to READY/VALID

+ 1: FIFO has the option to map Almost Full/

Empty or Programmable Full/Empty to
READY/VALID
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Table H-2: AXI4 SIM Parameters (Cont’d)

SIM Parameter Type Description

102 | C_HAS_PROG_FLAGS_RDCH Integer | Read Data Channel

« 0: FIFO does not have the option to map
Almost Full/Empty or Programmable Full/
Empty to READY/VALID

+ 1: FIFO has the option to map Almost Full/

Empty or Programmable Full/Empty to
READY/VALID

103 | C_HAS_PROG_FLAGS_AXIS Integer | AXI4 Stream

+ 0: FIFO does not have the option to map
Almost Full/Empty or Programmable Full/
Empty to READY/VALID

« 1: FIFO has the option to map Almost Full/

Empty or Programmable Full/Empty to
READY/VALID

104 | C_PROG_FULL_TYPE_WACH Integer | Write Address Channel

* 1 or 3: PROG_FULL is mapped to READY
* 5: FULL is mapped to READY

* 6: ALMOST_FULL is mapped to READY

105 | C_PROG_FULL_TYPE_WDCH Integer | Write Data Channel

» 1 or 3: PROG_FULL is mapped to READY
« 5: FULL is mapped to READY

e 6: ALMOST_FULL is mapped to READY

106 | C_PROG_FULL_TYPE_WRCH Integer | Write Response Channel

* 1 or 3: PROG_FULL is mapped to READY
« 5: FULL is mapped to READY

* 6: ALMOST_FULL is mapped to READY

107 | C_PROG_FULL_TYPE_RACH Integer | Read Address Channel

* 1 or 3: PROG_FULL is mapped to READY
* 5: FULL is mapped to READY

* 6: ALMOST_FULL is mapped to READY

108 | C_ PROG_FULL_TYPE_RDCH Integer | Read Data Channel

+ 1 or 3: PROG_FULL is mapped to READY
« 5: FULL is mapped to READY

* 6: ALMOST_FULL is mapped to READY

109 | C_.PROG_FULL_TYPE_AXIS Integer | AXI4 Stream

* 1 or 3: PROG_FULL is mapped to READY
* 5: FULL is mapped to READY

e 6: ALMOST_FULL is mapped to READY

110 | C_PROG_FULL_THRESH_ASSERT_VAL_W | Integer | PROG_FULL assert threshold? for Write

ACH Address Channel
111 | C_.PROG_FULL_THRESH_ASSERT_VAL_W | Integer | PROG_FULL assert threshold @ for Write Data
DCH Channel
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Table H-2: AXI4 SIM Parameters (Cont’d)

SIM Parameter

Type

Description

RCH

112 | C_PROG_FULL_THRESH_ASSERT_VAL_W | Integer

PROG_FULL assert threshold (@ for Write
Response Channel

ACH

113 | C_LPROG_FULL_THRESH_ASSERT_VAL_R | Integer

PROG_FULL assert threshold @ for Read
Address Channel
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Table H-2: AXI4 SIM Parameters (Cont’d)

SIM Parameter Type Description
114 | C_PROG_FULL_THRESH_ASSERT_VAL_R | Integer | PROG_FULL assert threshold (@ for Read Data
DCH Channel
115 | C_.PROG_FULL_THRESH_ASSERT_VAL_A | Integer | PROG_FULL assert threshold @ for AXI4
XIS Stream
116 | C_PROG_EMPTY_TYPE_WACH Integer | Write Address Channel

* 1 or 3: PROG_EMPTY is mapped to VALID
« 5: EMPTY is mapped to VALID
* 6: ALMOST_EMPTY is mapped to VALID

117 | C_PROG_EMPTY_TYPE_WDCH Integer | Write Data Channel

* 1 or 3: PROG_EMPTY is mapped to VALID
* 5: EMPTY is mapped to VALID

* 6: ALMOST_EMPTY is mapped to VALID

118 | C PROG_EMPTY_TYPE_WRCH Integer | Write Response Channel

* 1 or 3: PROG_EMPTY is mapped to VALID
* 5: EMPTY is mapped to VALID

* 6: ALMOST_EMPTY is mapped to VALID

119 | C PROG_EMPTY_TYPE_RACH Integer | Read Address Channel

* 1 or 3: PROG_EMPTY is mapped to VALID
« 5: EMPTY is mapped to VALID

* 6: ALMOST_EMPTY is mapped to VALID

120 | C_PROG_EMPTY_TYPE_RDCH Integer | Read Data Channel

* 1 or 3: PROG_EMPTY is mapped to VALID
« 5: EMPTY is mapped to VALID

* 6: ALMOST_EMPTY is mapped to VALID

121 | C_.PROG_EMPTY_TYPE_AXIS Integer | AXI4 Stream

* 1 or 3: PROG_EMPTY is mapped to VALID
* 5: EMPTY is mapped to VALID

* 6: ALMOST_EMPTY is mapped to VALID

122 | C_.PROG_EMPTY_THRESH_ASSERT_VAL_ | Integer | PROG_EMPTY assert threshold for Write

WACH Address Channel(@).

123 | C_.PROG_EMPTY_THRESH_ASSERT_VAL_ | Integer | PROG_EMPTY assert threshold for Write Data
WDCH Channel @,

124 | C_.PROG_EMPTY_THRESH_ASSERT_VAL_ | Integer | PROG_EMPTY assert threshold for Write
WRCH Response Channel @,

125 | C_.PROG_EMPTY_THRESH_ASSERT_VAL_ | Integer | PROG_EMPTY assert threshold for Read
RACH Address Channel (@),

126 | C_.PROG_EMPTY_THRESH_ASSERT_VAL_ | Integer | PROG_EMPTY assert threshold for Read Data
RDCH Channel @),

127 | C_.PROG_EMPTY_THRESH_ASSERT_VAL_ | Integer | PROG_EMPTY assert threshold for AXI4
AXIS Stream ().

a. Includes Write Address Channel, Write Data Channel and Write Response Channel.
b. Includes Read Address Channel, Read Data Channel.
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c. This feature is supported for Common Clock AXI4 and AXI4-Stream FIFOs only.
d. See the FIFO Generator GUI for the allowable range of values.
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Appendix |

Additional Resources

Xilinx Resources

For support resources such as Answers, Documentation, Downloads, and Forums, see the
Xilinx Support website at:

www.xilinx.com/support.

For a glossary of technical terms used in Xilinx documentation, see:

www.xilinx.com/company/terms.htm.

References

These documents provide supplemental material useful with this product guide:

1. AMBA® AXI4-Stream Protocol Specification

2. AXIl4 AMBA® AXI Protocol Version: 2.0 Specification

3. UG911, Vivado Design Suite Migration Methodology Guide
4. UGO70, Virtex-4 FPGA User Guide

5. Vivado™ Design Suite user documentation (www.xilinx.com/cgi-bin/docs/
rdoc?v=2012.3;t=vivado+docs)

Technical Support

Xilinx provides technical support at www.xilinx.com/support for this LogiCORE™ IP product
when used as described in the product documentation. Xilinx cannot guarantee timing,
functionality, or support of product if implemented in devices that are not defined in the
documentation, if customized beyond that allowed in the product documentation, or if
changes are made to any section of the design labeled DO NOT MODIFY.
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& XILINX. Revision History

See the IP Release Notes Guide (XTP025) for more information on this core. For each core,
there is a master Answer Record that contains the Release Notes and Known Issues list for
the core being used. The following information is listed for each version of the core:

« New Features
» Resolved Issues

e  Known Issues

Revision History

The following table shows the revision history for this document.

Date Version Revision

07/25/12 1.0 Initial release of this document as a product guide. This document replaces
DS317, FIFO Generator Data Sheet, UG175, FIFO Generator User Guide, and
XAPP992, FIFO Generator Migration Guide.

10/16/12 2.0 Updated for core v9.3, Vivado Design Suite v2012.3, and ISE Design Suite
v14.3. Clock Enable ports added for AXI4-Stream interface.
12/18/12 3.0 Updated for core v9.3, Vivado Design Suite v2012.3, and ISE Design Suite

v14.3. Added Appendix C, Debugging.

Notice of Disclaimer

The information disclosed to you hereunder (the "Materials”) is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available "AS IS” and with all faults, Xilinx hereby DISCLAIMS
ALL WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable (whether
in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect,
special, incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage
suffered as a result of any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had
been advised of the possibility of the same. Xilinx assumes no obligation to correct any errors contained in the Materials or to
notify you of updates to the Materials or to product specifications. You may not reproduce, modify, distribute, or publicly display
the Materials without prior written consent. Certain products are subject to the terms and conditions of the Limited Warranties
which can be viewed at http://www.xilinx.com/warranty.htm; IP cores may be subject to warranty and support terms contained in
a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or for use in any application requiring
fail-safe performance; you assume sole risk and liability for use of Xilinx products in Critical Applications: http://www.xilinx.com/
warranty.htm#critapps.

© Copyright 2012 Xilinx, Inc. Xilinx, the Xilinx logo, Artix, ISE, Kintex, Spartan, Virtex, Vivado, Zyng, and other designated brands
included herein are trademarks of Xilinx in the United States and other countries. All other trademarks are the property of their
respective owners.
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