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Table 5-12 defines the write port flags update latency due to a read operation.

Table 5-13 defines the read port flags update latency due to a write operation.

Non-Built-in FIFOs: Common Clock and FWFT Read Mode 
Implementations

Table 5-14 defines the write port flags update latency due to a write operation for non-
Built-in FIFOs such as block RAM, distributed RAM, and shift RAM FIFOs.

Table 5-12: Non-Built-in FIFOs, Common Clock and Standard Read Mode 
Implementations: Write Port Flags Update Latency Due to Read Operation  

Signals Latency (CLK)

FULL 0

ALMOST_FULL 0

PROG_FULL 1

WR_ACKa

a. Write handshaking signals are only impacted by a write operation.

N/A

OVERFLOWa N/A

Table 5-13: Non-Built-in FIFOs, Common Clock and Standard Read Mode 
Implementations: Read Port Flags Update Latency Due to Write Operation

Signals Latency (CLK)

EMPTY 0

ALMOST_EMPTY 0

PROG_EMPTY 1

VALIDa

a. Read handshaking signals are only impacted by a read operation.

N/A

UNDERFLOWa N/A

DATA_COUNT 0

Table 5-14: Non-Built-in FIFOs, Common Clock and FWFT Read Mode 
Implementations: Write Port Flags Update Latency due to Write Operation 

Signals Latency (CLK)

FULL 0

ALMOST_FULL 0

PROG_FULL 1

WR_ACK 0

OVERFLOW 0
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Table 5-15 defines the read port flags update latency due to a read operation.

Table 5-16 defines the write port flags update latency due to a read operation.

Table 5-17 defines the read port flags update latency due to a write operation. 

Table 5-15: Non-Built-in FIFOs, Common Clock and FWFT Read Mode 
Implementations: Read Port Flags Update Latency due to Read Operation 

Signals Latency (CLK)

EMPTY 0

ALMOST_EMPTY 0

PROG_EMPTY 1

VALID 0

UNDERFLOW 0

DATA_COUNT 0

Table 5-16: Non-Built-in FIFOs, Common Clock and FWFT Read Mode 
Implementations: Write Port Flags Update Latency Due to Read Operation 

Signals Latency (CLK)

FULL 0

ALMOST_FULL 0

PROG_FULL 1

WR_ACKa

a. Write handshaking signals are only impacted by a write operation.

N/A

OVERFLOWa N/A

Table 5-17: Non-Built-in FIFOs, Common Clock and FWFT Read Mode 
Implementations: Read Port Flags Update Latency Due to Write Operation

Signals Latency (CLK)

EMPTY 2

ALMOST_EMPTY 1

PROG_EMPTY 1

VALIDa

a. Read handshaking signals are only impacted by a read operation.

N/A

UNDERFLOWa N/A

DATA_COUNT 0
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Non-Built-in FIFOs: Independent Clock and Standard Read Mode 
Implementations

Table 5-18 defines the write port flags update latency due to a write operation.

Table 5-19 defines the read port flags update latency due to a read operation.

Table 5-20 defines the write port flags update latency due to a read operation.

Table 5-18: Non-Built-in FIFOs, Independent Clock and Standard Read Mode 
Implementations: Write Port Flags Update Latency Due to a Write Operation 

Signals Latency (WR_CLK)

FULL 0

ALMOST_FULL 0

PROG_FULL 1

WR_ACK 0

OVERFLOW 0

WR_DATA_COUNT 1

Table 5-19: Non-Built-in FIFOs, Independent Clock and Standard Read Mode 
Implementations: Read Port Flags Update Latency Due to a Read Operation 

Signals Latency (RD_CLK)

EMPTY 0

ALMOST_EMPTY 0

PROG_EMPTY 1

VALID 0

UNDERFLOW 0

RD_DATA_COUNT 1

Table 5-20: Non-Built-in FIFOs, Independent Clock and Standard Read Mode 
Implementations: Write Port Flags Update Latency Due to a Read Operation

Signals Latency

FULL 1 RD_CLK + 4 WR_CLK (+1 WR_CLK)a 

a. The crossing clock domain logic in independent clock FIFOs introduces a 1 WR_CLK uncertainty to the 
latency calculation.

ALMOST_FULL 1 RD_CLK + 4 WR_CLK (+1 WR_CLK)a

PROG_FULL 1 RD_CLK + 5 WR_CLK (+1 WR_CLK)a

WR_ACKb

b. Write handshaking signals are only impacted by a write operation.

N/A 

OVERFLOWb N/A

WR_DATA_COUNT 1 RD_CLK + 4 WR_CLK (+1 WR_CLK)a
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Table 5-21 defines the read port flags update latency due to a write operation.

Non-Built-in FIFOs: Independent Clock and FWFT Read Mode 
Implementations

Table 5-22 defines the write port flags update latency due to a write operation.

Table 5-23 defines the read port flags update latency due to a read operation.

Table 5-21: Non-Built-in FIFOs, Independent Clock and Standard Read Mode 
Implementations: Read Port Flags Update Latency Due to a Write Operation 

Signals Latency 

EMPTY 1 WR_CLK + 4 RD_CLK (+1 RD_CLK)a

a. The crossing clock domain logic in independent clock FIFOs introduces a 1 RD_CLK uncertainty to the 
latency calculation. 

ALMOST_EMPTY 1 WR_CLK + 4 RD_CLK (+1 RD_CLK)a

PROG_EMPTY 1 WR_CLK + 5 RD_CLK (+1 RD_CLK)a 

VALIDb

b. Read handshaking signals are only impacted by a read operation.

N/A

UNDERFLOWb N/A

RD_DATA_COUNT 1 WR_CLK + 4 RD_CLK (+1 RD_CLK)a

Note: Read handshaking signals only impacted by read operation.

Table 5-22: Non-Built-in FIFOs, Independent Clock and FWFT Read Mode 
Implementations: Write Port Flags Update Latency Due to a Write Operation 

Signals Latency (WR_CLK)

FULL 0

ALMOST_FULL 0

PROG_FULL 1

WR_ACK 0

OVERFLOW 0

WR_DATA_COUNT 1

Table 5-23: Non-Built-in FIFOs, Independent Clock and FWFT Read Mode 
Implementations: Read Port Flags Update Latency Due to a Read Operation 

Signals Latency (RD_CLK)

EMPTY 0

ALMOST_EMPTY 0

PROG_EMPTY 1

VALID 0

UNDERFLOW 0

RD_DATA_COUNT 1
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Table 5-24 defines the write port flags update latency due to a read operation.

Table 5-25 defines the read port flags update latency due to a write operation.

Table 5-24: Non-Built-in FIFOs, Independent Clock and FWFT Read Mode 
Implementations: Write Port Flags Update Latency Due to a Read Operation

Signals Latency

FULL 1 RD_CLK + 4 WR_CLK (+1 WR_CLK)a 

a. The crossing clock domain logic in independent clock FIFOs introduces a 1 WR_CLK uncertainty to the 
latency calculation.

ALMOST_FULL 1 RD_CLK + 4 WR_CLK (+1 WR_CLK)a

PROG_FULL 1 RD_CLK + 5 WR_CLK (+1 WR_CLK)a

WR_ACKb

b. Write handshaking signals are only impacted by a write operation.

N/A 

OVERFLOWb N/A

WR_DATA_COUNT 1 RD_CLK + 4 WR_CLK (+1 WR_CLK)a

Table 5-25: Non-Built-in FIFOs, Independent Clock and FWFT Read Mode 
Implementations: Read Port Flags Update Latency Due to a Write Operation 

Signals Latency 

EMPTY 1 WR_CLK + 6 RD_CLK (+1 RD_CLK)a

a. The crossing clock domain logic in independent clock FIFOs introduces a 1 RD_CLK uncertainty to the 
latency calculation.

ALMOST_EMPTY 1 WR_CLK + 6 RD_CLK (+1 RD_CLK)a

PROG_EMPTY 1 WR_CLK + 5 RD_CLK (+1 RD_CLK)a

VALIDb

b. Read handshaking signals are only impacted by a read operation.

N/A

UNDERFLOWb N/A

RD_DATA_COUNT 1 WR_CLK + 4 RD_CLK (+1 RD_CLK)a 
+ [2 RD_CLK (+1 RD_CLK)]c

c. This latency is the worst-case latency. The addition of the [2 RD_CLK (+1 RD_CLK)] latency depends 
on the status of the EMPTY and ALMOST_EMPTY flags.

Note: Read handshaking signals only impacted by read operation.
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Built-in FIFOs: Common Clock and Standard Read Mode 
Implementations

Note: N is the number of primitives cascaded in depth; this can be calculated by dividing 
the GUI depth by the primitive depth. The term “Built-in FIFOs” refers to the hard FIFO 
macros of Kintex-7, Virtex-7, Virtex-6 and Virtex-5 FPGAs.

Table 5-26 defines the write port flags update latency due to a write operation. 

Table 5-27 defines the read port flags update latency due to a read operation. 

Table 5-28 defines the write port flags update latency due to a read operation. 

Table 5-26: Common Clock Built-in FIFOs with Standard Read Mode 
Implementations: Write Port Flags Update Latency Due to Write Operation

Signals Latency (CLK)

FULL 0

PROG_FULL 1

WR_ACK 0

OVERFLOW 0

Table 5-27:  Common Clock Built-in FIFOs with Standard Read Mode 
Implementations: Read Port Flags Update Latency Due to Read Operation 

Signals Latency (CLK)

EMPTY 0

PROG_EMPTY 1

VALID 0

UNDERFLOW 0

Table 5-28: Common Clock Built-in FIFOs with Standard Read Mode 
Implementations: Write Port Flags Update Latency Due to Read Operation

Signals Latency (CLK)

FULL (N-1)

PROG_FULL N

WR_ACKa

a. Write handshaking signals are only impacted by a write operation.

N/A

OVERFLOWa N/A
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Table 5-29 defines the read port flags update latency due to a write operation. 

Built-in FIFOs: Common Clock and FWFT Read Mode Implementations 
Note: N is the number of primitives cascaded in depth; this can be calculated by dividing 
the GUI depth by the primitive depth. The term “Built-in FIFOs” refers to the hard FIFO 
macros of Kintex-7, Virtex-7, Virtex-6 and Virtex-5 FPGAs.

Table 5-30 defines the write port flags update latency due to a write operation. 

Table 5-31 defines the read port flags update latency due to a read operation. 

Table 5-32 defines the write port flags update latency due to a read operation. 

Table 5-29: Common Clock Built-in FIFOs with Standard Read Mode 
Implementations: Read Port Flags Update Latency Due to Write Operation

Signals Latency (CLK)

EMPTY (N-1)*2 

PROG_EMPTY (N-1)*2+1

VALIDa

a. Read handshaking signals are only impacted by a read operation.

N/A

UNDERFLOWa N/A

Note: Read handshaking signals only impacted by read operation.

Table 5-30: Common Clock Built-in FIFOs with FWFT Read Mode Implementations: 
Write Port Flags Update Latency Due to Write Operation 

Signals Latency (CLK)

FULL 0

PROG_FULL 1

WR_ACK 0

OVERFLOW 0

Table 5-31: Common Clock Built-in FIFOs with FWFT Read Mode Implementations: 
Read Port Flags Update Latency Due to a Read Operation

Signals Latency (CLK)

EMPTY 0

PROG_EMPTY 1

VALID 0

UNDERFLOW 0

Table 5-32: Common Clock Built-in FIFOs with FWFT Read Mode Implementations: 
Write Port Flags Update Latency Due to a Read Operation

Signals Latency (CLK)

FULL (N-1) 

PROG_FULLa N
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Table 5-33 defines the read port flags update latency due to a write operation

Built-in FIFOs: Independent Clocks and Standard Read Mode 
Implementations

Note: N is the number of primitives cascaded in depth; this can be calculated by dividing 
the GUI depth by the primitive depth. Faster_Clk is the clock domain, either RD_CLK or 
WR_CLK, that has a larger frequency. The term “Built-in FIFOs” refers to the hard FIFO 
macros of Kintex-7, Virtex-7, Virtex-6 and Virtex-5 FPGAs.

Table 5-34 defines the write port flags update latency due to a write operation.

WR_ACKa N/A

OVERFLOW N/A

a. Write handshaking signals are only impacted by a write operation.

Table 5-33: Common Clock Built-in FIFOs with FWFT Read Mode Implementations: 
Read Port Flags Update Latency Due to a Write Operation

Signals Latency (CLK)

EMPTY ((N-1)*2+1)

PROG_EMPTY ((N-1)*2+1)

VALIDa

a. Read handshaking signals are only impacted by a read operation.

N/A

UNDERFLOWa N/A

Table 5-32: Common Clock Built-in FIFOs with FWFT Read Mode Implementations: 
Write Port Flags Update Latency Due to a Read Operation (Cont’d)

Table 5-34: Independent Clock Built-in FIFOs with Standard Read Mode 
Implementations: Write Port Flags Update Latency Due to a Write Operation

Signals Latency (WR_CLK)

FULL 0

PROG_FULL 1

WR_ACK 0

OVERFLOW 0
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Table 5-35 defines the read port flags update latency due to a read operation.

Table 5-36 defines the write port flags update latency due to a read operation. 

Table 5-37 defines the read port flags update latency due to a write operation.

Table 5-35: Independent Clock Built-in FIFOs with Standard Read Mode 
Implementations: Read Port Flags Update Latency Due to a Read Operation 

Signals Latency (RD_CLK)

EMPTY 0

PROG_EMPTY 1

VALID 0

UNDERFLOW 0

Table 5-36: Independent Clock Built-in FIFOs with Standard Read Mode 
Implementations: Write Port Flags Update Latency Due to a Read Operation 

Signals Latency 

FULL (N-1)*5 faster_clk + 4 WR_CLK

PROG_FULL (N-1)*4 faster_clk + 3 WR_CLK

WR_ACKa

a. Write handshaking signals are only impacted by a write operation.

N/A

OVERFLOWa N/A

Table 5-37: Independent Clock Built-in FIFOs with Standard Read Mode 
Implementations: Read Port Flags Update Latency Due to a Write Operation

Signals Latency 

EMPTY (N-1)*5 faster_clk + 3 RD_CLK

PROG_EMPTY (N-1)*4 faster_clk + 3 RD_CLK

VALIDa

a. Read handshaking signals are only impacted by a read operation.

N/A

UNDERFLOWa N/A
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Built-in FIFOs: Independent Clocks and FWFT Read Mode 
Implementations 

Note: N is the number of primitives cascaded in depth, which can be calculated by 
dividing the GUI depth by the primitive depth. Faster_Clk is the clock domain, either 
RD_CLK or WR_CLK, that has a larger frequency. The term “Built-in FIFOs” refers to the 
hard FIFO macros of Kintex-7, Virtex-7, Virtex-6 and Virtex-5 FPGAs.

Table 5-38 defines the write port flags update latency due to a write operation. 

Table 5-39 defines the read port flags update latency due to a read operation. 

Table 5-40 defines the write port flags update latency due to a read operation.

Table 5-41 defines the read port flags update latency due to a write operation.

Table 5-38: Independent Clock Built-in FIFOs with FWFT Read Mode 
Implementations: Write Port Flags Update Latency Due to a Write Operations

Signals Latency (WR_CLK)

FULL 0

PROG_FULL 1

WR_ACK 0

OVERFLOW 0

Table 5-39: Independent Clock Built-in FIFOs with FWFT Read Mode 
Implementations: Read Port Flags Update Latency Due to a Read Operation

Signals Latency (RD_CLK)

EMPTY 0

PROG_EMPTY 1

VALID 0

UNDERFLOW 0

Table 5-40: Independent Clock Built-in FIFOs with FWFT Read Mode 
Implementations: Write Port Flags Update Latency Due to a Read Operation 

Signals Latency 

FULL (N-1)*5 faster_clk + 4 WR_CLK

PROG_FULL (N-1)*4 faster_clk + 3 WR_CLK

WR_ACKa

a. Write handshaking signals are only impacted by a write operation.

N/A

OVERFLOWa N/A

Table 5-41: Independent Clock Built-in FIFOs with FWFT Read Mode 
Implementations: Read Port Flags Update Latency Due to a Write Operation

Signals Latency 

EMPTY (N-1)*5 faster_clk + 4 RD_CLK
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Virtex-4 FPGA Built-in FIFO
The Virtex-4 FPGA supports only one Built-in FIFO  with a data width of 4, 9, 18 or 36. For 
more details for the write and read port flags update latency, see UG070, Virtex-4 FPGA 
User Guide.

PROG_EMPTY (N-1)*4 faster_clk + 3 RD_CLK

VALIDa N/A

UNDERFLOWa N/A

a. Read handshaking signals are only impacted by a read operation.

Table 5-41: Independent Clock Built-in FIFOs with FWFT Read Mode 
Implementations: Read Port Flags Update Latency Due to a Write Operation (Cont’d)

http://www.xilinx.com
http://www.xilinx.com/support/documentation/user_guides/ug070.pdf
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Chapter 6

Special Design Considerations

This chapter provides additional design considerations for using the FIFO Generator core.

Resetting the FIFO
The FIFO Generator must be reset after the FPGA is configured and before operation 
begins. Two reset pins are available, asynchronous (RST) and synchronous (SRST), and 
both clear the internal counters and output registers. 

• For asynchronous reset, internal to the core, RST is synchronized to the clock domain 
in which it is used, to ensure that the FIFO initializes to a known state. This 
synchronization logic allows for proper reset timing of the core logic, avoiding 
glitches and metastable behavior. To avoid unexpected behavior, it is not 
recommended to drive/toggle WR_EN/RD_EN when RST is asserted/high .

• For common clock block and distributed RAM synchronous reset, because the reset 
pin is synchronous to the input clock and there is only one clock domain in the FIFO, 
no additional synchronization logic is needed. 

• For independent clock block and distributed RAM synchronous reset, because the 
reset pin (WR_RST/RD_RST) is synchronous to the respective clock domain, no 
additional synchronization logic is needed. However, it is recommended to follow 
these rules to avoid unexpected behavior:

• If WR_RST is applied, then RD_RST must also be applied and vice versa. 

• No write or read operations should be performed until both clock domains are 
reset.

The generated FIFO core will be initialized after reset to a known state. For details about 
reset values and behavior, see Reset Behavior in Chapter 5 of this guide. 

Continuous Clocks
The FIFO Generator is designed to work only with free-running write and read clocks. 
Xilinx does not recommend controlling the core by manipulating RD_CLK and WR_CLK. If 
this functionality is required to gate FIFO operation, we recommend using the write enable 
(WR_EN) and read enable (RD_EN) signals.

Pessimistic Full and Empty
When independent clock domains are selected, the full flag (FULL, ALMOST_FULL) and 
empty flag (EMPTY, ALMOST_EMPTY) are pessimistic flags. FULL and ALMOST_FULL are 
synchronous to the write clock (WR_CLK) domain, while EMPTY and ALMOST_EMPTY are 
synchronous to the read clock (RD_CLK) domain.
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The full flags are considered pessimistic flags because they assume that no read operations 
have taken place in the read clock domain. ALMOST_FULL is guaranteed to be asserted on 
the rising edge of WR_CLK when there is only one available location in the FIFO, and FULL 
is guaranteed to be asserted on the rising edge of WR_CLK when the FIFO is full. There may 
be a number of clock cycles between a read operation and the deassertion of FULL. The 
precise number of clock cycles for FULL to deassert is not predictable due to the crossing of 
clock domains and synchronization logic. For more information see Simultaneous 
Assertion of Full and Empty Flag

The EMPTY flags are considered pessimistic flags because they assume that no write 
operations have taken place in the write clock domain. ALMOST_EMPTY is guaranteed to be 
asserted on the rising edge of RD_CLK when there is only one more word in the FIFO, and 
EMPTY is guaranteed to be asserted on the rising edge of RD_CLK when the FIFO is empty. 
There may be a number of clock cycles between a write operation and the deassertion of 
EMPTY. The precise number of clock cycles for EMPTY to deassert is not predictable due to 
the crossing of clock domains and synchronization logic. For more information see 
Simultaneous Assertion of Full and Empty Flag

See Chapter 5, “Designing with the Core,” for detailed information about the latency and 
behavior of the full and empty flags.

Programmable Full and Empty
The programmable full (PROG_FULL) and programmable empty (PROG_EMPTY) flags 
provide the user flexibility in specifying when the programmable flags assert and deassert. 
These flags can be set either by constant value(s) or by input port(s). These signals differ 
from the full and empty flags because they assert one (or more) clock cycle after the assert 
threshold has been reached. These signals are deasserted some time after the negate 
threshold has been passed. In this way, PROG_EMPTY and PROG_FULL are also considered 
pessimistic flags. See Programmable Flags in Chapter 5 of this guide for more information 
about the latency and behavior of the programmable flags.

Simultaneous Assertion of Full and Empty Flag
For independent clock FIFO, there are delays in the assertion/deassertion of the full and 
empty flags due to cross clock domain logic. These delays may cause unexpected FIFO 
behavior like full and empty asserting at the same time. To avoid this, the following A and 
B equations must be true.

A) Time it takes to update full flag due to read operation < time it takes to empty a full 
FIFO

B) Time it takes to update empty flag due to write operation < time it takes to fill an empty 
FIFO

For example, assume the following configurations:

Independent clock (non built-in), standard FIFO

write clock frequency = 3MHz, wr_clk_period = 333 ns

read clock frequency = 148 MHz, rd_clk_period = 6.75 ns

write depth = read depth = 20

actual_wr_depth = actual_rd_depth = 19 (as mentioned in Actual FIFO Depth in 
Chapter 5)
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Apply equation A:

Time it takes to update full flag due to read operation < time it takes to empty a full FIFO 
= 1*rd_clk_period + 5*wr_clk_period < actual_rd_depth*rd_clk_period

1*6.75 + 5*333 < 19*6.75

1671.75 ns < 128.5 ns --> Equation VIOLATED!

Note: Left side equation is the latency of full flag updating due to read operation as mentioned in 
Table 5-20.

Conclusion: Violation of this equation proves that for this design, when a FULL FIFO is 
read from continuously, the empty flag asserts before the full flag deasserts due to the read 
operations that occurred.

Apply Equation B:

Time it takes to update empty flag due to write operation < time it takes to fill an empty 
FIFO

1*wr_clk_period + 5*rd_clk_period < actual_wr_depth*wr_clk_period

1*333 + 5*6.75 < 19*333

366.75 ns < 6327 ns --> Equation MET!

Note: Left side equation is the latency of empty flag updating due to write operation as mentioned 
in Table 5-21.

Conclusion: Because this equation is met for this design, an EMPTY FIFO that is written 
into continuously has its empty flag deassert before the full flag is asserted.

Write Data Count and Read Data Count
When independent clock domains are selected, write data count (WR_DATA_COUNT) and 
read data count (RD_DATA_COUNT) signals are provided as an indication of the number of 
words in the FIFO relative to the write or read clock domains, respectively. 

Consider the following when using the WR_DATA_COUNT or RD_DATA_COUNT ports.

• The WR_DATA_COUNT and RD_DATA_COUNT outputs are not an instantaneous 
representation of the number of words in the FIFO, but can instantaneously provide 
an approximation of the number of words in the FIFO.

• WR_DATA_COUNT and RD_DATA_COUNT may skip values from clock cycle to clock 
cycle.

• Using non-symmetric aspect ratios, or running clocks which vary dramatically in 
frequency, will increase the disparity between the data count outputs and the actual 
number of words in the FIFO.

Note: The WR_DATA_COUNT and RD_DATA_COUNT outputs will always be correct after some 
period of time where RD_EN=0 and WR_EN=0 (generally, just a few clock cycles after read and write 
activity stops).

See Data Counts in Chapter 5 of this guide for details about the latency and behavior of the 
data count flags.
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Setup and Hold Time Violations
When generating a FIFO with independent clock domains (whether a DCM is used to 
derive the write/read clocks or not), the core internally synchronizes the write and read 
clock domains. For this reason, setup and hold time violations are expected on certain 
registers within the core. In simulation, warning messages may be issued indicating these 
violations. If these warning messages are from the FIFO Generator core, they can be safely 
ignored. The core is designed to properly handle these conditions, regardless of the phase 
or frequency relationship between the write and read clocks.

Alternatively, there are two ways to disable these expected setup and hold time violations 
due to data synchronization between clock domains:

• Add the following constraint to your design – this constraint sets a timing constraint 
to the synchronization logic by requiring a maximum set of delays. The maximum 
delays used is defined by 2x of the slower clock period.

NET <fifo_instance>/grf.rf/gcx.clkx/wr_pntr_gc<0> MAXDELAY = 12 ns;
NET <fifo_instance>/grf.rf/gcx.clkx/wr_pntr_gc<1> MAXDELAY = 12 ns;
  ...
NET <fifo_instance>/grf.rf/gcx.clkx/wr_pntr_gc<9> MAXDELAY = 12 ns;

NET <fifo_instance>/grf.rf/gcx.clkx/rd_pntr_gc<0> MAXDELAY = 12 ns;
NET <fifo_instance>/grf.rf/gcx.clkx/rd_pntr_gc<1> MAXDELAY = 12 ns;
  ...
NET <fifo_instance>/grf.rf/gcx.clkx/rd_pntr_gc<9> MAXDELAY = 12 ns;

• Add the following constraint to your design – this constraint directs the tool to ignore 
the appropriate paths that are part of the synchronization logic:

NET <fifo_instance>/grf.rf/gcx.clkx/wr_pntr_gc<0> TIG;
NET <fifo_instance>/grf.rf/gcx.clkx/wr_pntr_gc<1> TIG;
  ...
NET <fifo_instance>/grf.rf/gcx.clkx/wr_pntr_gc<9> TIG;

NET <fifo_instance>/grf.rf/gcx.clkx/rd_pntr_gc<0> TIG;
NET <fifo_instance>/grf.rf/gcx.clkx/rd_pntr_gc<1> TIG;
  ...
NET <fifo_instance>/grf.rf/gcx.clkx/rd_pntr_gc<9> TIG;

• If distributed RAM FIFO is used, the following constraints may also be required to 
improve the timing.

INST “<fifo_instance>/grf.rf/mem/gdm.dm/Mram*" TNM= RAMSOURCE;
INST “<fifo_instance>/grf.rf/mem/gdm.dm/dout*” TNM= FFDEST;
TIMESPEC TS_RAM_FF= FROM “RAMSOURCE” TO “FFDEST” <<one read clock 
period>> DATAPATHONLY;
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Chapter 7

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:

1. Open the CORE Generator.

2. Select Options from the Project drop-down list. 

3. Click the Generation tab.

4. Choose to generate a behavioral model or a structural model. 

Behavioral Models
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.

• 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.
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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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Chapter 8

Migrating to the Latest Version

This chapter provides step-by-step instructions for migrating existing designs containing 
instances of older versions of FIFO Generator Cores to the latest version of the FIFO 
Generator.

Note: For all new designs, it is recommended to use the most recent version of the FIFO Generator 
core.

Migrating Older Versions to the Most Recent Version
The FIFO Generator Migration Kit uses a perl script to automate the migration process 
from older versions of the FIFO Generator core (from v1.0 to v7.2) to the newest version of 
the FIFO Generator core (v8.1).

Use the fifo_migrate.pl script shipped with the FIFO Migration Kit zip file 
(xapp992.zip) to convert older versions of FIFO Generator core to the latest version of 
the FIFO Generator core.

Differences between Cores
This section defines the feature differences between the older versions of FIFO Generator 
core and the latest version of FIFO Generator. Before migrating existing designs, evaluate 
the differences because they may affect the behavior of your current design. In some cases, 
designs may need to be adjusted for obsolete features.

Differences in port names and XCO parameters from previous FIFO Generator cores are 
defined in Convert the XCO File, page 158 and Modifying the Instantiations of the Old 
Core, page 160.

Migrating a Design

The Migration Kit provides a Perl script to help automate the process of converting the 
previous version of the FIFO Generator core to the latest FIFO Generator core version. The 
migration script automates all the steps, from converting the XCO file to modifying the 
instantiation of the old core. In addition, this script can be used to isolate and automate 
specific steps, making it also useful when following the Manual Migration Process, 
page 157.

Migration Script

Note: The ISE v13.1 software requires a CGP file when CORE Generator is run in command line 
mode. The migration script comes with a sample CGP file (coregen.cgp) which the user can modify 
according to their requirements. The modified CGP file should be kept in the user directory where the 
XCO file and instantiation files are located and must be named coregen.cgp to work with the 
migration script.
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If you can provide a complete set of original design files (XCO files and instantiation 
template files), the migration script (fifo_migrate.pl) completely and seamlessly 
automates the migration process by executing the following steps:

1. Converts old XCO files to new format XCO files.

2. Converts instantiations of old cores to new core instantiations including changing port 
names.

3. Generates new netlist(s) by calling the CORE Generator software with the new XCO 
file.

The migration script, fifo_migrate.pl, can operate on various inputs and create a 
variety of outputs based on user-specified command line options.

When using the script as part of the standard, fully-automated flow, supply the script with 
either of these two file types or both:

• Old XCO core configuration files (created by the GUI when the FIFO core was 
generated).

• HDL source file(s) containing the core instantiations (VHDL or Verilog).

From the script options, choose one or more of the following migration steps. All selected 
steps are automatically performed by the script.

• Old FIFO XCO files to FIFO Generator v8.1 XCO files (use -x option).

• Generate the new netlists and convert the instantiations of the old FIFO cores in the 
HDL source code to latest FIFO Generator core instances by running the CORE 
Generator software (-x and -m options).

The script modifies and overwrites all input files so that the external project files and 
scripts do not need to be updated with new file names or locations. Although the script 
also automatically generates a backup of all files it modifies, it is strongly recommended 
that you create a backup of all project files before running the migration script.

Output Products

Depending on the chosen command line option, the script overwrites the input XCO files, 
modifies the input HDL files, and optionally generates FIFO Generator netlists (in the 
same location as the XCO files).

The script creates a ./fifo_migrate_bak_filename[xco|v|vhd] backup directory 
in which a copy of all files modified by the migration process are placed. It also generates 
a restore script in this directory, restore_files.pl, to restore the original files if 
necessary.

Using the Migration Script

To start the migration script, type the commands specific to your environment at the 
command prompt.

Linux

<path to script>/fifo_migrate.pl -x -m <HDL file(s)> <xco file>

Windows

xilperl <path to script>\fifo_migrate.pl -x -m <HDL file(s)> <xco file>
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You must use at least one of the following options in the command string:

• -x. Creates XCO output files needed by the CORE Generator software to generate the 
core. Requires an input of the older version XCO file.

• -m. Calls the CORE Generator software to generate FIFO Generator netlists necessary 
to synthesize the design. This option must be used in tandem with the -x option. It 
modifies the HDL source files containing the core instantiations, converting the older 
instantiations and adding compatibility code. Requires either XCO or HDL file or 
both.

While using -x along with -m, the user can input only one XCO file, but one or more HDL 
files(s) that correspond(s) to the input XCO file. The modification of the HDL file will be 
according to the input XCO file. In addition, the user has to input the respective XCO file 
for modification of HDL files containing legacy version of instantiation(s).

<xco file(s)> is a list of one or more core configuration files corresponding to old FIFO 
cores which are to be converted to latest FIFO Generator core. These files can be referenced 
from directories other than the working directory.

To reverse the changes made by the script, go to the backup directory at 
./fifo_migrate_bak_filename[xco|v|vhd] and then run perl script 
restore_files.pl.

Examples

fifo_migrate.pl -x -m my_design.v my_core.xco

1. Creates a FIFO Generator version of my_core.xco.

2. Modifies the instantiations of my_core in my_design.v.

3. Runs CORE Generator software to generate the FIFO Generator version of 
my_core.ngc netlist file.

fifo_migrate.pl -x my_mem_core.xco

1. Creates a FIFO Generator version of my_mem_core.xco.

2. Script prompts the user to input a valid FIFO Generator version on execution.

Manual Migration Process

This section provides the instructions for the manual migration of an existing design to a 
FIFO Generator core. A summary of the required steps are provided below, followed by 
specific step-by-step instructions.

1. Convert the XCO File.

The XCO file is used by the CORE Generator to determine a core's configuration.

Note: If you plan to generate a new FIFO Generator core via the CORE Generator GUI, skip 
this step.

2. Generate the FIFO Generator Core.

3. Parameterizing the FIFO Generator GUI. 
Modify the instantiations of the old core. As the final step in the migration, you must 
update all instantiations of the old cores in your HDL source code to reference the new 
core. This includes changing the port names, as explained in Modifying the 
Instantiations of the Old Core, page 160. Differences between Cores, page 155 
discusses whether design modifications are needed to compensate for obsolete 
features.
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Convert the XCO File

Table 8-1 defines the mapping between previous FIFO Generator cores and the latest FIFO 
Generator cores.

In addition to changes in the parameter section of the XCO file, the core name specified in 
the XCO must be changed. Update the core name and version from the old core to the new 
core.

For the previous FIFO Generator core, change the line:

SELECT FIFO_Generator family Xilinx,_Inc. x.y

to:

SELECT FIFO_Generator family Xilinx,_Inc. 8.1

Table 8-1: XCO Parameter Mapping: Previous FIFO Generator Cores

Previous FIFO 
Coresa

a. Previous FIFO cores are FIFO Generator core versions from v1.0 to v3.3.

FIFO XCO Parameter Description of Conversion

component_name component_name No change required.

memory_type fifo_implementation

- reset_type Add this parameter and set the value 
to synchronous_reset.

- full_flags_reset_value 1 (for backward compatibility).

- use_dout_reset True (for backward compatibility).

- use_dout_reset True
(for backward compatibility)

-

- disable_timing_violation -

- enable_ecc -

- enable_int_clk -

- performance_options -

- read_clock_requency -

- reset_pin -

- use_embedded_register -

- use_extra_logic -

- use_dout_reset -

- write_clock_frequency -

- programmable_empty_type -

- programmable_full_type -

- inject_sbit_error -

- inject_dbit_error -
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Generate the FIFO Generator Core

Generate a new FIFO Generator netlist. Note that Xilinx ISE must be installed on your 
system. The newly generated netlist (NGC) file replaces the old netlist file.

There are two ways to generate a new FIFO Generator netlist: using the CORE Generator 
GUI, or by executing an updated XCO file.

Parameterizing the FIFO Generator GUI

With an existing project open, or after creating a new project, the FIFO Generator core is 
available through the CORE Generator GUI.

To open the FIFO Generator core, do the following:

1. Click View by Function (active by default), and then open Memories & Storage 
Elements > FIFOs.

2. Double-click FIFO Generator to display the main GUI screen

Table 8-2 compares GUI parameters between the old and new versions of the FIFO 
Generator core. These tables help you choose the appropriate options when creating a new 
core using the FIFO Generator GUI.

Table 8-2: GUI Parameter Comparison: Previous FIFO Generator

Previous FIFO
Generatora FIFO Generator Functionality of GUI Parameter

- Built-in FIFO Options

• Read Clock Frequency
• Write Clock Frequency

Set Read, Write Clock frequencies. This option is only available 
for built-in FIFOs.

- Implementation Options

• Enable ECC
• Use Embedded Registers in BRAM 

or FIFO (when possible)

Enable Kintex-7, Virtex-7, Virtex-6, Virtex-5 and Virtex-4 
FPGA-specific features. These options are only available for 
block RAM and built-in based FIFOs.

- Initialization

• Reset Pin
• Asynchronous Reset
• Synchronous Reset

• Full Flags Reset Value
• Use Dout Reset
• Enable Reset Synchronization

Full Flags Reset Value determines the value of full flags (FULL, 
ALMOST_FULL, PROG_FULL) during asynchronous reset. 
Set the value to ’1’ for backward compatibility.

Use Dout Reset to determine if the DOUT output resets to a 
specified value when the reset signal is asserted.

Set to true for backward compatibility.

Enable Reset Synchronization determines the use of internal 
reset synchronization logic. Set to true for backward 
compatibility.
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Modifying the Instantiations of the Old Core

For each FIFO Generator core instantiation, do the following:

1. Change the name of the module. (Only necessary if component name of the core has 
changed.)

2. Change the port names. For port name conversions, see Table 8-3.

- Programmable Flags

• Programmable Full Type
• full_threshold_assert_value
• full_threshold_negate_value

• Programmable Empty Type
• empty_threshold_assert_value
• empty_threshold_negate_value

Programmable Full Type provides the following options:

• No_Programmable_Full_Threshold
• Single_Programmable_Full_Threshold_Constant
• Multiple_Programmable_Full_Threshold_Constants
• Single_Programmable_Full_Threshold_Input_Port
• Multiple_Programmable_Full_Threshold_Input_Ports

Full threshold assert value is used to set the upper threshold 
value for the programmable full flag.

Full Threshold Negate is used to set the lower threshold value 
for the programmable full flag.

Programmable Empty Type provides the following

options:

• No_Programmable_Empty_Threshold
• Single_Programmable_Empty_Threshold_Constant
• Multiple_Programmable_Empty_Threshold_Constants
• Single_Programmable_Empty_Threshold_Input_Port
• Multiple_Programmable_Empty_Threshold_Input_Port

Empty Threshold Assert is used to set the lower threshold 
value for the programmable empty flag.

Empty Threshold Negate is used to set the upper threshold 
value for the programmable empty flag.

- Error Injection

• Single Bit Error Injection
• Double Bit Error Injection

Enable Kintex-7, Virtex-7, and Virtex-6 FPGA-specific 
features. These options are only available for block RAM and 
built-in FIFOs.

a. Previous FIFO Cores refer the FIFO Generator core versions from v1.0 to v3.3.

Table 8-2: GUI Parameter Comparison: Previous FIFO Generator (Cont’d)

Previous FIFO
Generatora FIFO Generator Functionality of GUI Parameter

Table 8-3: Port Name Mapping: Previous FIFO Generator Cores

Previous FIFO
Generator Corea

New FIFO
Generator Core

Conversion
Description

Functionality

Port Availability Port Availability Port Availability

DIN[N:0] Available DIN[N:0] Available Same Available

WR_EN Available WR_EN Available Same Available

WR_CLK Available WR_CLK Available Same Available

RD_EN Available RD_EN Available Same Available

RD_CLK Available RD_CLK Available Same Available
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FULL Available FULL Available Same Available

ALMOST_FULL Optional ALMOST_FULL Available Same Available

- - PROG_FULL Optional - Optional

- - PROG_FULL_THRESH Optional - Optional

- - PROG_FULL_THRESH_ASSERT Optional - Optional

- - PROG_FULL_THRESH_NEGATE Optional - Optional

WR_COUNT[W:0] Optional WR_DATA_COUNT[D:0] Optional Direct

Replacement

Optional

WR_ACK Optional WR_ACK Same Optional

WR_ERR Optional OVERFLOW Optional Direct

Replacement

Optional

DOUT[N:0] Available DOUT[M:0] Available Same Optional

EMPTY Available EMPTY Available Same Optional

ALMOST_EMPTY Optional ALMOST_EMPTY Optional Same Optional

- - PROG_EMPTY Optional - Optional

- - PROG_EMPTY_THRESH Optional - Optional

- - PROG_EMPTY_THRESH_ASSERT Optional - Optional

- - PROG_EMPTY_THRESH_NEGATE Optional - Optional

RD_COUNT[R:0] Optional RD_DATA_COUNT[C:0] Optional Direct

Replacement

Optional

VALID Optional VALID Optional Direct

Replacement

Optional

Underflow Optional UNDERFLOW Optional Direct

Replacement

Optional

- - SBITERR Optional - Optional

- - DBITERR Optional - Optional

- - INJECTSBITERR Optional - Optional

- - INJECTDBITERR Optional - Optional

a. Previous FIFO Cores refer the FIFO Generator core versions from v1.0 to v3.3.

Table 8-3: Port Name Mapping: Previous FIFO Generator Cores (Cont’d)

Previous FIFO
Generator Corea

New FIFO
Generator Core

Conversion
Description

Functionality

Port Availability Port Availability Port Availability
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Converting Native Interface FIFOs to AXI4 Interface FIFOs
This section explains how an existing Native Interface FIFO configuration (prior to v7.2) 
can be achieved using the AXI4-Stream FIFO solution. 

Component Name and FIFO Implementation Selection
Figure 8-1 shows the Native Interface FIFO Page 1 screen to set the component name and 
FIFO Implementation types.

Figure 8-2, Figure 8-3 and Figure 8-4 show the equivalent settings of Figure 8-1 in the 
AXI4-Stream GUI.

X-Ref Target - Figure 8-1

Figure 8-1: Native Interface FIFO: Page 1 - Component Name and FIFO 
Implementation Selection

X-Ref Target - Figure 8-2

Figure 8-2: AXI4 Interface FIFO: Page 1 - Component Name and Interface Type 
Selection
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X-Ref Target - Figure 8-3

Figure 8-3: AXI4 Interface FIFO: Page 2 - Interface and Clocking Options

X-Ref Target - Figure 8-4

Figure 8-4: AXI4 Interface FIFO: Page 4 - FIFO Options
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Read Mode and Data Port Parameters Selection
Figure 8-5 shows the Native Interface FIFO Page 2 screen to set the read mode, built-in 
FIFO options, data port parameters, and implementation options.
X-Ref Target - Figure 8-5

Figure 8-5: Native Interface FIFO: Page 2 - Read Mode, Built-In FIFO, Data Port 
Parameters and Implementation Options
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Figure 8-6, Figure 8-7 and Figure 8-8 show the equivalent settings of Figure 8-5 in the 
AXI4-Stream GUI.

When migrating to the AXI4 interface, note the following settings:

• Read Mode is always set to First-Word-Fall-Through in AXI4-Stream FIFOs.

• Built-in FIFO is not supported in AXI4-Stream FIFOs.

• Write Width of Native FIFOs can be set through TDATA Width on Page 3 of the AXI4-
Stream FIFO GUI, as shown in Figure 8-6. If the Write Width is > 512, then TUSER 
Width can be used.

• Write Depth of Native FIFO can be set through FIFO Depth on Page 4 of the AXI4-
Stream FIFO GUI, as shown in Figure 8-7.

• The ECC can be enabled through Enable ECC in Page 4 of the AXI4-Stream FIFO GUI, 
as shown in Figure 8-8.

• Use Embedded Register Option is not supported in AXI4-Stream FIFOs.

X-Ref Target - Figure 8-6

Figure 8-6: AXI4 Interface FIFO: Page 3 - Write Width Calculation

X-Ref Target - Figure 8-7

Figure 8-7: AXI4 Interface FIFO: Page 4 - FIFO Depth Selection

X-Ref Target - Figure 8-8

Figure 8-8: AXI4 Interface FIFO: Page 4 - ECC Selection
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Optional Flags and Error Injection Selection
Figure 8-9 shows the Native Interface FIFO Page 3 screen to set the optional flags, 
handshaking and error injection options.

Equivalent selections in AXI4-Stream FIFO GUI are as follows:

• Optional Flags (Almost Full and Almost Empty) are mapped to TVALID and 
TREADY depending on the Enable Handshake Flag Options and Handshake Flag 
Options selection on Page 4 of the AXI4-Stream FIFO GUI as shown in Figure 8-10 
and Figure 8-11.

• The Write Acknowledge Flag and Valid Flag are not supported in AXI4-Stream FIFOs.

X-Ref Target - Figure 8-9

Figure 8-9: Native Interface FIFO: Page 3 - Optional Flag, Handshaking and Error 
Injection Options

X-Ref Target - Figure 8-10

Figure 8-10: AXI4-Stream Interface FIFO: Page 4 - Data Threshold Parameters

X-Ref Target - Figure 8-11

Figure 8-11: AXI4-Stream Interface FIFO: Page 4 - Handshake Flag Options
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• Overflow Flag and Underflow Flag options of Native Interface FIFOs can be set 
through similar settings on Page 5 of the AXI4-Stream FIFO GUI, shown in 
Figure 8-12.

• Single Bit Error Injection and Double Bit Error Injection options of Native Interface 
FIFOs can be set using similar settings on Page 4 of the AXI4-Stream FIFO GUI, as 
shown in Figure 8-13.

Initialization and Programmable Options Selection
Figure 8-14 shows the Native Interface FIFO Page 4 screen to set the initialization and 
programmable flags.

X-Ref Target - Figure 8-12

Figure 8-12: AXI4-Stream Interface FIFO: Page 5 - Interrupt Flag Options

X-Ref Target - Figure 8-13

Figure 8-13: AXI4-Stream Interface FIFO: Page 4 - Error Injection Options

X-Ref Target - Figure 8-14

Figure 8-14: Native Interface FIFO: Page 4 - Initialization and Programmable 
Options
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Equivalent selection in the AXI4-Stream FIFO GUI are as follows:

• All the options in the Initialization group box of Native Interface FIFO GUI are not 
available in AXI4-Stream FIFOs. However, Asynchronous Reset is by default enabled 
in AXI4-Stream FIFOs.

• The programmable flags (Programmable Full and Programmable Empty) are mapped 
to TVALID and TREADY depending on the Enable Handshake Flag Options and 
Handshake Flag Options selection on Page 4 of the AXI4-Stream FIFO GUI, as shown 
in Figure 8-15 and Figure 8-16.

Figure 8-17 shows the Native Interface FIFO Page 5 screen to set the data count and 
simulation options.

Equivalent selections in the AXI4-Stream FIFO GUI are as follows:

• The Use Extra Logic option is always set to true for AXI4-Stream FIFOs.

• Data Count/Write Data Count/Read Data Count options of Native Interface FIFOs 
can be set through the Provide FIFO Occupancy Data Counts option on Page 4 of the 
AXI4-Stream FIFO GUI, as shown in Figure 8-18.

X-Ref Target - Figure 8-15

Figure 8-15: AXI4-Stream Interface FIFO: Page 4 - Data Threshold Parameters

X-Ref Target - Figure 8-16

Figure 8-16: AXI4-Stream Interface FIFO: Page 4 - Programmable Flag Options

X-Ref Target - Figure 8-17

Figure 8-17: Native Interface FIFO: Page 5 - Data Count and Simulation Options
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• Depending on the Clocking option set on Page 2 of the AXI4-Stream FIFO GUI, 
either Data Count or Write/Read Data Count will be enabled.

• Simulation Options can be set using the a similar option on Page 5 of the AXI4-Stream 
FIFO GUI, as shown in Figure 8-19.

Native FIFO to AXI4-Stream FIFO XCO Parameter Map 
Table 8-4 shows the correlating parameters for the Native Interface FIFOs and the AXI4-
Stream FIFOs.

X-Ref Target - Figure 8-18

Figure 8-18: AXI4-Stream Interface FIFO: Page 4 - FIFO Occupancy Option

X-Ref Target - Figure 8-19

Figure 8-19: AXI4-Stream Interface FIFO: Page 5 - Simulation Options

Table 8-4: Native FIFO to AXI4-Stream FIFO

Native Interface FIFO
XCO Parameter

Equivalent AXI4-Stream
FIFO XCO Parameter

XCO Value

1 N/A interface_type AXI4

2 N/A axi_type AXI4_Stream

3 almost_empty_flag           programmable_empty_type_axis Almost_Empty

4 almost_full_flag            programmable_full_type_axis Almost_Full

5 data_count                  enable_data_counts_axis True, False

clock_type_axi Common_Clock

6 disable_timing_violations   disable_timing_violations_axi True, False

7 empty_threshold_assert_value
empty_threshold_assert_
value_axis

4 - 4194302

8 enable_ecc                  enable_ecc_axis True, False

9 fifo_implementation         fifo_implementation_axis

Common_Clock_Block_RAM 
Common_Clock_Distributed_RAM 

Independent_Clocks_Block_RAM 
Independent_Clocks_Distributed_RAM 

fifo_application_type_axis Data_FIFO

axis_type FIFO

10 full_threshold_assert_value full_threshold_assert_value_axis 6 - 4194303

11 inject_dbit_error           inject_dbit_error_axis True, False

12 inject_sbit_error           inject_sbit_error_axis True, False
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13 input_data_width            enable_tdata True, False

enable_tdest True, False

enable_tid True, False

enable_tkeep True, False

enable_tlast True, False

enable_tready True, False

enable_tstrobe True, False

enable_tuser True, False

tdata_width 23 - 29

tdest_width 1 - 4

tid_width 1 - 8

tkeep_width tdata_width/8

tstrb_width tdata_width/8

tuser_width 1 - 256

14 input_depth input_depth_axis 24 - 216

15 overflow_flag overflow_flag_axi True, False

16 overflow_sense overflow_sense_axi Active_High, Active_Low

17 programmable_empty_type programmable_empty_type_axis

Empty

Almost_Empty

Single_Programmable_Empty_
Threshold_Constant

Single_Programmable_Empty_
Threshold_Input_Port

18 programmable_full_type programmable_full_type_axis

Full, Almost_Full, 
Single_Programmable_Full_
Threshold_Constant, 
Single_Programmable_Full_
Threshold_Input_Port

19 read_data_count enable_data_counts_axis True, False

clock_type_axi Independent_Clock

20 underflow_flag underflow_flag_axi True, False

21 underflow_sense underflow_sense_axi Active_High, Active_Low

22 write_data_count enable_data_counts_axis True, False

clock_type_axi Independent_Clock

23 data_count_width N/A N/A

Table 8-4: Native FIFO to AXI4-Stream FIFO (Cont’d)

Native Interface FIFO
XCO Parameter

Equivalent AXI4-Stream
FIFO XCO Parameter

XCO Value
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24 dout_reset_value N/A N/A

25 empty_threshold_negate_value N/A N/A

26 enable_reset_synchronization N/A N/A

27 full_flags_reset_value N/A N/A

28 full_threshold_negate_value N/A N/A

29 output_data_width N/A N/A

30 output_depth N/A N/A

31 performance_options N/A N/A

32 read_clock_frequency N/A N/A

33 read_data_count_width N/A N/A

34 reset_pin N/A N/A

35 reset_type N/A N/A

36 use_dout_reset N/A N/A

37 use_embedded_registers N/A N/A

38 use_extra_logic N/A N/A

39 valid_flag N/A N/A

40 valid_sense N/A N/A

41 write_acknowledge_flag N/A N/A

42 write_acknowledge_sense N/A N/A

43 write_clock_frequency N/A N/A

44 write_data_count_width N/A N/A

Table 8-4: Native FIFO to AXI4-Stream FIFO (Cont’d)

Native Interface FIFO
XCO Parameter

Equivalent AXI4-Stream
FIFO XCO Parameter

XCO Value
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Appendix A

Performance Information

Resource Utilization and Performance
Performance and resource utilization for a FIFO varies depending on the configuration 
and features selected during core customization. The following tables show resource 
utilization data and maximum performance values for a variety of sample FIFO 
configurations.

See “Resource Utilization and Performance” in FIFO Generator Data Sheet for the 
performance and resource utilization numbers.

http://www.xilinx.com/support/documentation/ip_documentation/fifo_generator_ds317.pdf
http://www.xilinx.com
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Appendix B

Core Parameters

Native Interface FIFO XCO Parameters
Table B-1 describes the Native FIFO core parameters, including the XCO file value and the 
default settings.

Table B-1: Native Interface FIFO XCO Parameter Table

Native FIFO XCO
Parameter Name

XCO File Values Default GUI Settings

interface_type Native, AXI4 Native

almost_empty_flag True, False False

almost_full_flag True, False False

component_name
instance_name

ASCII text starting with a letter and using the 
following character set: a-z, 0-9, and _

fifo_generator_v8_1

data_count True, False False

data_count_width            1 – log2(output_depth) 10

disable_timing_violations   True, False False

dout_reset_value Hex value in range of 0 to output data width - 1 0

empty_threshold_assert_value
For STD: 2 - 4194300

For FWFT: 4 - 4194302
2

empty_threshold_negate_value
For STD: 3 - 4194301

For FWFT: 5 - 4194303
3

enable_ecc                  True, False False

enable_reset_synchronization True, False True

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_RAM

Independent_Clocks_Builtin_FIFO

Common_Clock_Block_RAM

full_flags_reset_value      0, 1 1
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full_threshold_assert_value 
For STD: 4 - 4194302

For FWFT: 6 - 4194303
1022

full_threshold_negate_value 
For STD: 3 - 4194301

For FWFT: 5 - 4194302
1021

inject_dbit_error           True, False False

inject_sbit_error           True, False False

input_data_width            1 - 1024 18

input_depth                 24 - 222 1024

output_data_width           1 - 1024 18

output_depth                24 - 222 1024

overflow_flag               True, False False

overflow_sense              Active_High, Active_Low Active_High

performance_options 
Standard_FIFO (STD), First_Word_Fall_Through 
(FWFT)

Standard_FIFO

programmable_empty_type 

No_Programmable_Empty_
Threshold

Single_Programmable_Empty_
Threshold_Constant

Multiple_Programmable_Empty_
Threshold_Constants

Single_Programmable_Empty_
Threshold_Input_Port

Multiple_Programmable_Empty_
Threshold_Input_Ports

No_Programmable_
Empty_Threshold

programmable_full_type 

No_Programmable_Full_Threshold 
Single_Programmable_Full_
Threshold_Constant

Multiple_Programmable_Full_
Threshold_Constants

Single_Programmable_Full_
Threshold_Input_Port

Multiple_Programmable_Full_
Threshold_Input_Ports

No_Programmable_
Full_Threshold

read_clock_frequency 1 - 1000 1

read_data_count True, False False

read_data_count_width 1 – log2(output_depth) 10

reset_pin True, False True

reset_type Synchronous_Reset, Asynchronous_Reset Asynchronous_Reset

Table B-1: Native Interface FIFO XCO Parameter Table (Cont’d)

Native FIFO XCO
Parameter Name

XCO File Values Default GUI Settings
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AXI4 FIFO XCO Parameters
Table B-2 describes the AXI4 FIFO core parameters, including the XCO file value and the 
default settings.

underflow_flag True, False False

underflow_sense Active_High, Active_Low Active_High

use_dout_reset True, False False

use_embedded_registers True, False False

use_extra_logic True, False False

valid_flag True, False False

valid_sense Active_High, Active_Low Active_High

write_acknowledge_flag True, False False

write_acknowledge_sense Active_High, Active_Low Active_High

write_clock_frequency 1 – 1000 1

write_data_count True, False False

write_data_count_width 1 – log2(input_depth) 10

Table B-1: Native Interface FIFO XCO Parameter Table (Cont’d)

Native FIFO XCO
Parameter Name

XCO File Values Default GUI Settings

Table B-2: AXI4 FIFO XCO Parameter Table

Parameter Name XCO File Values Default GUI Settings

component_name

instance_name

ASCII text starting with a letter and 
using the following character set: a-z, 0-
9, and _

fifo_generator_v8_1

interface_type
Native

AXI4
Native

axi_type
AXI4_Stream

AXI4_Full, AXI4_Lite
AXI4_Stream

enable_write_channel
True

False
True

enable_read_channel
True

False
True

clock_type_axi
Common_Clock

Independent_Clock
Common_Clock

use_clock_enablea True

False
False
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clock_enable_typea Slave_Interface_Clock_Enable

Master_Interface_Clock_Enable
Slave_Interface_Clock_Enable

id_width                         1 - 8 8

axi_address_width           1 – 32 32

axi_data_width 23 - 29 64

enable_awuser
True

False
False

enable_wuser
True

False
False

enable_buser
True

False
False

enable_aruser
True

False
False

enable_ruser
True

False
False

enable_tuser
True

False
False

awuser_width 1 - 256 1

wuser_width 1 - 256 1

buser_width 1 - 256 1

aruser_width 1 - 256 1

ruser_width 1 - 256 1

tuser_width 1 - 256 4

enable_tdata
True

False
True

enable_tdest
True

False
False

enable_tid
True

False
False

enable_tkeep
True

False
False

enable_tlast
True

False
False

enable_tready
True

False
True

Table B-2: AXI4 FIFO XCO Parameter Table (Cont’d)

Parameter Name XCO File Values Default GUI Settings
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enable_tstrobe
True

False
False

tdata_width 23 - 29 64

tdest_width 1 - 4 4

tid_width 1 - 8 8

tkeep_width tdata_width/8 8

tstrb_width tdata_width/8 8

axis_type FIFO FIFO

wach_type FIFO FIFO

wdch_type FIFO FIFO

wrch_type FIFO FIFO

rach_type FIFO FIFO

rdch_type FIFO FIFO

fifo_implementation_type_axis

Common_Clock_Block_RAM

Common_Clock_Distributed_RAM

Independent_Clock_Block_RAM

Independent_Clock_Distributed_RAM

Common_Clock_Block_RAM

fifo_implementation_type_rach Common_Clock_Distributed_RAM

fifo_implementation_type_rdch Common_Clock_Block_RAM

fifo_implementation_type_wach Common_Clock_Distributed_RAM

fifo_implementation_type_wdch Common_Clock_Block_RAM

fifo_implementation_type_wrch Common_Clock_Distributed_RAM

fifo_application_type_axis Data_FIFO Data_FIFO

fifo_application_type_rach Data_FIFO Data_FIFO

fifo_application_type_rdch Data_FIFO Data_FIFO

fifo_application_type_wach Data_FIFO Data_FIFO

fifo_application_type_wdch Data_FIFO Data_FIFO

fifo_application_type_wrch Data_FIFO Data_FIFO

enable_ecc_axis
True

False
False

enable_ecc_rach
True

False
False

enable_ecc_rdch
True

False
False

Table B-2: AXI4 FIFO XCO Parameter Table (Cont’d)

Parameter Name XCO File Values Default GUI Settings
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enable_ecc_wach
True

False
False

enable_ecc_wdch
True

False
False

enable_ecc_wrch
True

False
False

inject_sbit_error_axis
True

False
False

inject_sbit_error_rach
True

False
False

inject_sbit_error_rdch
True

False
False

inject_sbit_error_wach
True

False
False

inject_sbit_error_wdch
True

False
False

inject_sbit_error_wrch
True

False
False

inject_dbit_error_axis
True

False
False

inject_dbit_error_rach
True

False
False

inject_dbit_error_rdch
True

False
False

inject_dbit_error_wach
True

False
False

inject_dbit_error_wdch
True

False
False

inject_dbit_error_wrch
True

False
False

input_depth_axis 24 - 216 1024

input_depth_rach 24 - 216 16

input_depth_rdch 24 - 216 1024

input_depth_wach 24 - 216 16

input_depth_wdch 24 - 216 1024

input_depth_wrch 24 - 216 16

Table B-2: AXI4 FIFO XCO Parameter Table (Cont’d)

Parameter Name XCO File Values Default GUI Settings
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enable_data_counts_axis
True

False
False

enable_data_counts_rach
True

False
False

enable_data_counts_rdch
True

False
False

enable_data_counts_wach
True

False
False

enable_data_counts_wdch
True

False
False

enable_data_counts_wrch
True

False
False

enable_handshake_flag_options_axis
True

False
False

enable_handshake_flag_options_rach
True

False
False

enable_handshake_flag_options_rdch
True

False
False

enable_handshake_flag_options_wach
True

False
False

enable_handshake_flag_options_wdch
True

False
False

enable_handshake_flag_options_wrch
True

False
False

programmable_full_type_axis

Full

Almost_Full

Single_Programmable_Full_
Threshold_Constant

Single_Programmable_Full_
Threshold_Input_Port

Full

programmable_full_type_rach Full

programmable_full_type_rdch Full

programmable_full_type_wach Full

programmable_full_type_wdch Full

programmable_full_type_wrch Full

full_threshold_assert_value_axis 5 - 65535 1023

full_threshold_assert_value_rach 5 - 65535 1023

Table B-2: AXI4 FIFO XCO Parameter Table (Cont’d)

Parameter Name XCO File Values Default GUI Settings
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full_threshold_assert_value_rdch 5 - 65535 1023

full_threshold_assert_value_wach 5 - 65535 1023

full_threshold_assert_value_wdch 5 - 65535 1023

full_threshold_assert_value_wrch full_threshold_assert_value_wrch 1023

programmable_empty_type_axis

Empty

Almost_Empty

Single_Programmable_
Empty _Threshold_Constant

Single_Programmable_
Empty _Threshold_Input_Port

Empty

programmable_empty_type_rach Empty

programmable_empty_type_rdch Empty

programmable_empty_type_wach Empty

programmable_empty_type_wdch Empty

programmable_empty_type_wrch Empty

empty_threshold_assert_value_axis 4 - 65534 1022

empty_threshold_assert_value_rach 4 - 65534 1022

empty_threshold_assert_value_rdch 4 - 65534 1022

empty_threshold_assert_value_wach 4 - 65534 1022

empty_threshold_assert_value_wdch 4 - 65534 1022

empty_threshold_assert_value_wrch 4 - 65534 1022

underflow_flag_axi
True

False
False

underflow_sense_axi
Active_High

Active_Low
Active_High

overflow_flag_axi
True

False
False

overflow_sense_axi
Active_High

Active_Low
Active_High

enable_common_overflow
True

False
False

enable_common_underflowa True

False
False

Table B-2: AXI4 FIFO XCO Parameter Table (Cont’d)

Parameter Name XCO File Values Default GUI Settings
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Comparison of Native and AXI4 FIFO XCO Parameters
Table B-3 describes the comparison of Native FIFO and AXI4 FIFO XCO parameters, 
including the possible values.

disable_timing_violations_axi
True

False
False

add_ngc_constraint_axia
True

False
False

a. Feature presently not supported

Table B-2: AXI4 FIFO XCO Parameter Table (Cont’d)

Parameter Name XCO File Values Default GUI Settings

Table B-3: Native FIFO and AXI4 FIFO XCO Parameter Comparison

FIFO Generator
XCO Parameter

Prior to v7.2

FIFO Generator
XCO Parameter 

from v7.2 and Later
Possible Values

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 – log2(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

8 empty_threshold_negate_value empty_threshold_negate_value
For STD: 3 - 4194301

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_RA
M Independent_Clocks_Builtin_FIFO

12 full_flags_reset_value      full_flags_reset_value      0, 1

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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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 - 222

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_Threshold 
Single_Programmable_Empty_Thresh
old_Constant 
Multiple_Programmable_Empty_Thre
shold_Constants 
Single_Programmable_Empty_Thresh
old_Input_Port 
Multiple_Programmable_Empty_Thre
shold_Input_Ports

25 programmable_full_type programmable_full_type      

No_Programmable_Full_Threshold 
Single_Programmable_Full_Threshold
_Constant 
Multiple_Programmable_Full_Thresh
old_Constants 
Single_Programmable_Full_Threshold
_Input_Port 
Multiple_Programmable_Full_Thresh
old_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 – log2(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

Table B-3: 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
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35 use_extra_logic             use_extra_logic             True, False

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 – log2(input_depth)

43 N/A interface_type Native, AXI4

44 N/A axi_type AXI4_Stream, AXI4_Full, AXI4_Lite

45 N/A image_type Application_Diagram, Block_Diagram

46 N/A enable_write_channel True, False

47 N/A enable_read_channel True, False

48 N/A clock_type_axi Common_Clock, Independent_Clock

49 N/A use_clock_enable True, False

50 N/A clock_enable_type 
Slave_Interface_Clock_Enable,                                   
Master_Interface_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

Table B-3: 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
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66 N/A enable_tdata True, False

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 - 8

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

84 N/A fifo_implementation_type_axis

Common_Clock_Block_RAM

Common_Clock_Distributed_RAM

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

Table B-3: 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
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95 N/A fifo_application_type_wrch Data_FIFO

96 N/A enable_ecc_axis True, False

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 24 - 216

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

126 N/A enable_prog_flags_axis True, False

Table B-3: 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
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127 N/A enable_prog_flags_rach True, False

128 N/A enable_prog_flags_rdch True, False

129 N/A enable_prog_flags_wach True, False

130 N/A enable_prog_flags_wdch True, False

131 N/A enable_prog_flags_wrch True, False

132 N/A programmable_full_type_axis

Full, Almost_Full, 
Single_Programmable_Full_Threshold
_Constant, 
Single_Programmable_Full_Threshold
_Input_Port

133 N/A programmable_full_type_rach

134 N/A programmable_full_type_rdch

135 N/A programmable_full_type_wach

136 N/A programmable_full_type_wdch

137 N/A programmable_full_type_wrch

138 N/A full_threshold_assert_value_axis 5 - 65535

139 N/A full_threshold_assert_value_rach 5 - 65535

140 N/A full_threshold_assert_value_rdch 5 - 65535

141 N/A full_threshold_assert_value_wach 5 - 65535

142 N/A full_threshold_assert_value_wdch 5 - 65535

143 N/A full_threshold_assert_value_wrch 5 - 65535

144 N/A programmable_empty_type_axis

Empty, Almost_Empty, 
Single_Programmable_Empty 
_Threshold_Constant, 
Single_Programmable_Empty 
_Threshold_Input_Port

145 N/A programmable_empty_type_rach

146 N/A programmable_empty_type_rdch

147 N/A programmable_empty_type_wach

148 N/A programmable_empty_type_wdch

149 N/A programmable_empty_type_wrch

150 N/A empty_threshold_assert_value_axis 4 - 65534

151 N/A empty_threshold_assert_value_rach 4 - 65534

152 N/A empty_threshold_assert_value_rdch 4 - 65534

153 N/A empty_threshold_assert_value_wach 4 - 65534

Table B-3: 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
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154 N/A empty_threshold_assert_value_wdch 4 - 65534

155 N/A empty_threshold_assert_value_wrch 4 - 65534

156 N/A underflow_flag_axi True, False

157 N/A underflow_sense_axi Active_High, Active_Low

158 N/A overflow_flag_axi True, False

159 N/A overflow_sense_axi Active_High, Active_Low

160 N/A enable_common_overflow True, False

161 N/A enable_common_underflow True, False

162 N/A disable_timing_violations_axi True, False

163 N/A add_ngc_constraint_axi True, False

Table B-3: 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
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Appendix C

DOUT Reset Value Timing

Figure C-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).

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

X-Ref Target - Figure C-1

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

X-Ref Target - Figure C-2

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

CLK

RST/SRST

DOUT Previous value DOUT reset value

CLK

RST

DOUT Previous value DOUT reset value
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Figure C-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).

Figure C-4 shows the DOUT reset value for independent clock block RAM based FIFOs 
(RD_RST).

Figure C-5 shows the DOUT reset value for independent clock distributed RAM based 
FIFOs (RD_RST).

X-Ref Target - Figure C-3

Figure C-3: DOUT Reset Value for Common Clock Built-in FIFO

X-Ref Target - Figure C-4

Figure C-4: DOUT Reset Value for Independent Clock Block RAM Based FIFO

X-Ref Target - Figure C-5

Figure C-5: DOUT Reset Value for Independent Clock Distributed RAM Based FIFO
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WR_CLK
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DOUT Previous value DOUT reset value

RD_RST

RD_CLK

WR_CLK

WR_RST

DOUT Previous value DOUT reset value

RD_RST
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