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Introduction

The LogiCORE IP AXI Slave Burst is an interface
between the AXI4 memory-mapped interface to the
IPIC (IP Inter Connect). This core is designed to provide
a smooth migration path to the burst-supported IP
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nect. This core acts as master on IPIC while it behaves

as a slave on AXI4.

Features

Supports 1:1 (AXI4:IPIC) synchronous clock
Supports 1:1 (AXI4:IPIC) data width
AXI4 Interface
* 32-bit address bus
e Configurable 32/64-bit data bus
* Supports AXI4 narrow transfers
* Supports AXI4 unaligned transfers
® Supports configurable interfaces
- Read/Write Interface
- Read-only Interface
- Write-only Interface
® Supports burst lengths in below format
- 1-256 beats with INCR type transfers

See Table 11 through Table 13.
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For a complete list of supported derivative devices, please see
the IDS Embedded Edition Derivative Device Support.

- 1-16 beats with FIXED type transfers 2 Egggr%;ﬂggaéﬁgi&notczr\é;g? 6 devices, see the
- 2,4,8,16 beats with WRAP type transfers 3. For more information on the Spartan-6 devices, see the
DS160, Spartan-6 Family Overview.
* IPIC Interface 4. For the supported versions of the tools, see the ISE Design

® 32-bit address bus

e Configurable data bus width (32/64)
® Supports single/burst transfers

¢ Configurable read data buffer depth
¢ Optional IPIC time-out generation

e Optional byte enable generation for read
transactions based upon transfer size

Suite 13: Release Notes Guide.
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Limitations and Unsupported Features
The following features are limited or unsupported:

e  Write buffers are not implemented

* AXI4 Slave interface category

¢ Control Interface

® Stream Interface

* Atomic region is not supported

* Locked transfers are not supported

e Cache - type of transaction bufferable/cacheble treated as normal transaction
* Debug/Secure transactions are not supported

¢ User signals are not supported

®  Quality of service signaling is not supported

® Out of order transactions

¢ Trust zone

* Protection unit

* Exclusive transactions based upon helper library core

¢ Low-power state

* Simultaneous read-write transactions from AXI4 are not supported
* Multiple chip enables per address range are not supported

* Region signals are not supported

Functional Description

Overview

The AXI Slave Burst is designed to provide the user with a quick way to implement light weight interface between
the ARM AXI4 and a user slave IP core capable of supporting bursts. This slave interface allows for multiple user
IPs to be interfaced to the AXI4 providing address decoding over various address ranges as configured by the user.
The use of this core allows easy migration of user slave IP from earlier PLBv46, PLBv34, and OPB which used the
respective IPIF cores. The AXI4 protocol is sufficiently simple to be designed to directly when unsupported features
are needed or lowest latency/ highest throughput is required. Figure 1 shows a block diagram of the AXI Slave
Burst. The port references and groupings are detailed in Table 2. The internal modules provide the basic function-
ality for connected slave IP operation based upon the AXI4 transaction. It implements the protocol and timing
translation between the AXI4 and IPIC interface.
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Figure 1: AXI Slave Burst IP Core Block Diagram

Internal Modules

Control State Machine

The Control State Machine monitors the AXI4 and IPIC activity and accordingly decides the state transitions and
control signal generation. This module also includes optional time out conditional logic for address and data phase.
If the C_LINCLUDE_TIMEOUT_CNT = 1, then the user must define values for C_TIMEOUT_CNTR_VAL. Typical
values for C_TIMEOUT_CNTR_VAL parameter are 8 or 16, default value is 8. The internal time-out counter logic is
divided into address phase and data phase. During the address phase the address time-out counter will be loaded
with the value mentioned for C_TIMEOUT_CNTR_VAL parameter and it will start down-counting as soon as valid
control signals present on IPIC interface. It is expected that the user IP will acknowledge the address on-OR-before
the final value of C_TIMEOUT_CNTR_VAL, else address phase time out will be generated. If the address phase
time-out is generated, then the data phase corresponding to this address phase is skipped and new address will be
placed on IPIC interface based upon byte/half-word/word/double-word size of AXI transfer. If the user IP
acknowledges the address, the internal data phase time-out counter will reset to C_TIMEOUT_CNTR_VAL and
now the same counter will monitor the data acknowledge from the user IP. If the user IP doesn’t respond before the
final count of data phase, the data time-out will be generated. Both the address and data phase time-out errors will
be reported as slave error (SLVERR) on AXI. If C_LINCLUDE_TIMEOUT_CNT = 0, then it is user’s responsibility to
make sure that the user IP will generate proper address and data acknowledge to complete the transactions else the
core may not work properly. This is equally applicable to read and write transfers.
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The control state machine also includes logic inclusion based on the C_RDATA_FIFO_DEPTH parameter option. If
C_RDATA_FIFO_DEPTH = 0, then all the read transactions towards IPIC side will be considered as single transac-
tions, with all bus2ip_burst and bus2ip_burstlength signals tied to ‘0’. However all the write transactions proceed
with valid burst length (on bus2ip_burstlength signal) and burst information (on bus2ip_burst signal).

The control state machine also includes logic for generating the write response to AXI4. This block also generates
the data and byte enable signals towards IPIC interface.

The control state machine has round-robin logic arbitration to avoid the starvation between the AXI4 read and write
transactions. The power-on-reset preference is given to read transaction. If the read transaction is not present then
the preference will shift to write transaction. Later on the preference will be switched between read and write.

If C_ALIGN_BE_RDADDR = 0 then during the complete read mode at IPIC, the Bus2IP_BE will be always driven
high. If C_ALIGN_BE_RDADDR = 1 then during the complete read transaction byte enables will be aligned based
upon the size of AXI transfer.

Address Generation

The Address Generation Module is responsible for generating addresses, which are data width aligned, on IPIC
interface. During write and read transactions, the Bus2IP_Address will always be data width aligned (i.e either
32-bit aligned or 64-bit aligned). During the write mode, the Bus2IP_BE will be replicating the values on write
strobes from AXI4.

Address Decoding

The Address Decoding Module generates the logic for decoding the incoming address and generating the
Bus2IP_CS, Bus2IP_RdCE and Bus2IP_WrCE signals. For every address range, there is single instance of the above
mentioned signals. At any given time, there will be only one read chip enable or write chip enable for any active
transaction. Initially the Bus2IP_CS and read or write chip enable signals will be asserted simultaneously.

Read Data Path Module

This module will be included in the design if C_S_AXI4_SUPPORTS_READ parameter is set to ‘1’ (read mode). This
module includes read data state machine, optional FIFO related logic (if C_RDATA_FIFO_DEPTH = 32) and inter-
nal counter to trace the IPIC and AXI4 read activities. The read data path state machine also generates handshake
signals towards control state machine.

Design Parameters

To allow the user to create the AXI4 Slave Burst IP core that is uniquely tailored for the user’s system, certain fea-
tures can be parameterized in the core design. This allows the user to have a design that utilizes only the minimum
resources required by the system and runs at the best possible performance. The features of the AXI4 Slave Burst IP
core can be customized for user interface tailoring via VHDL generic parameters. These parameters are detailed in
Table 1.

Inferred Parameters

In addition to the parameters listed in Table 1, there are also parameters that are inferred for each AXI interface in
the EDK tools. Through the design, these EDK-inferred parameters control the behavior of the AXI Interconnect.
For a complete list of the interconnect settings related to the AXI interface, see the DS768, AXI Interconnect IP Data
Sheet.

DS769 June 22, 2010 www.xilinx.com 4
Product Specification


http://www.xilinx.com

& XILINX.

LogiCORE IP AXI Slave Burst (v1.00a)

Table 1: Design Parameters

Generic Feature/Description Parameter Name AI\I/g\l/\L/laet;Ie Default Values | VHDL Type
System Parameters
artix7, virtex7,
Gl Target FPGA family C_FAMILY kintex7, virtex6, virtex6 string
spartan6
AXI4 Slave Burst IP Core Parameters
Use read data buffer for IPIC C_RDATA_ 1) )
G2 transaction FIFO_DEPTH 0,32 0 integer
Include time out counter for C_INCLUDE .
— — @
G3 address as well as data phase TIMEOUT_CNT 0.1 0 Integer
Address/Data Phase Time-out | C_TIMEOUT_ @ i
G4 counter value CNTR_VAL 8,16 8 integer
Align byte enables with read
G5 address based upon size of C_ALIGN_BE_RDADDR 0,13) 0 integer
transfer
AXl4 Slave Burst IP Core’s AXI4 Related Parameters
C_S_AXI_
G6 CV)::; 'Q;T”ace type: SUPPORTS_ 0-14) 1 integer
y WRITE
C_S_AXI_
G7 22‘; 'g:ﬁrface type: SUPPORTS_ 0-1(4) 1 integer
y READ
. C_S_AXI_ .
G8 AXI4 address bus width ADDR_WIDTH 32 32 integer
G9 AXI4 data bus width C_S_AXI_DATA_WIDTH 32,64 32 integer
e . C_S_AXI_ID_ .
G10 AXI4 Identification tag width WIDTH 1- 16 4 integer
AXl4 Slave Burst IP Core - Address Decoder Range Definition Parameters
Array of Base Address / High SLv64_
- C _ARD_ADDR_RANGE_ | See User must set
Gl1 gg(rj]reess Pairs for each Address ARRAY®) Descriptions of values. ARRA(E)_
9 Parameters and TYPE
. Their Usage
Array of the desired number of C ARD : INTEGER_
. _ _ age 12 for User must set
G12 chip enables for each address 5 p . ARRAY_
range NUM_CE_ARRAY®) more details. values. TYPE®)
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Table 1: Design Parameters (Cont’d)

Generic Feature/Description Parameter Name AI\I/(;\l/\L/laet;Ie Default Values | VHDL Type

Notes:

1. When C_RDATA_FIFO_DEPTH = 0, the read FIFO is not added in the system. The data from user IP will be sent to AXI4.

2. When C_INCLUDE_TIMEOUT_CNT = 1, then only C_TIMEOUT_CNTR_VAL is effective, else C_TIMEOUT_CNTR_VAL value
will be ignored. The C_TIMEOUT_CNTR_VAL value is common for address as well data phase. The counter will start first for
address phase and resets upon reception of address acknowledge from IP. Now it will be reloaded for data phase and will reset
once the IP sends data acknowledge. If the slave doesn’t respond either in address or in data phase within the given clock cycles,
error response will be sent to the master and transaction will proceed to next level.

3. The C_ALIGN_BE_RDADDR = 0 will indicate that the byte enables during read transaction at IPIC are all '1’. The
C_ALIGN_BE_RDADDR =1 will indicate whether the byte enables during read transaction at IPIC are address aligned based upon
the size of transfer. This parameter is applicable for read transactions only.

4. When C_S_AXI_SUPPORTS_WRITE =1 and C_S_AXI_SUPPORTS_READ = 0, then only write operation related logic will be
included in the design. When C_S_AXI_SUPPORTS WRITE=0and C_S_AXI_SUPPORTS_READ =1, then only read operation
related logic will be included in the design. When C_S_AXI_SUPPORTS_WRITE=1and C_S_AXI_SUPPORTS_READ =1, then
both write and read operation related logic will be included in the design. The combination C_S_AXI_SUPPORTS_WRITE =0 and
C_S_AXI_SUPPORTS_READ = 0 is illegal and the slave core will not respond any AXI transaction.

5. This Parameter VHDL type is a custom type defined in the ipif_pkg.vhd. User can specify multiple ranges based upon the
requirements.

I/O Signals

The AXI4 Slave Burst IP core signals are listed and described in Table 2.
Table 2: 1/0 Signals Description

Port

i Initial I
Signal Name Interface 1/0 State Description

AXl4 Global System Signals

P1 S_AXI_ACLK AXI | - AXIl4 Clock

P2 S_AXI_ARESETN AXI | - AXl4 Reset, active LOW

AXIl4 Write Address Channel Signals

S_AXI_AWID[(C_S_AXI_
ID_WIDTH-1) : 0]

Write address ID: This signal is the identification

P3 tag for the write address group of signals.

AXI | -

AXI4 Write address: The write address bus gives
the address of the first transfer in a write burst
transaction.

S_AXI_AWADDR[(C_S_AXI_

P4 | ADDR_WIDTH-1) : 0]

AXI | -

Burst length: This signal gives the exact number
of transfers in a burst. “00000000“ - “11111111"
indicates Burst Length 1 - 256.

P5 | S_AXI_AWLEN[7 : 0] AXI [ -

Burst size: This signal indicates the size of each
transfer in the burst.

“000“ - 1 byte

“001“ - 2 byte (half word)
“010“ - 4 byte (word)

“011" - 8 byte (double word)
others - NA

P6 | S_AXI_AWSIZE[2 : 0] AXI -

Burst type: This signal coupled with the size
information, details how the address for each
transfer within the burst is calculated.

“00" - FIXED
“01" - INCR
“10" - WRAP
“11“ - Reserved

P7 S_AXI_AWBURSTI1 : 0] AXI -
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Table 2: 1/0 Signals Description (Cont'd)

Port

Signal Name

Interface

I/0

Initial
State

Description

P8

S_AXI_AWLOCKIMI

AXI

Lock type: This signal provides additional
information about the atomic characteristics of
the transfer.

P9

S_AXI_AWCACHE[3 : 0]

AXI

Cache type: This signal indicates the bufferable,
cacheable, write-through, write-back and
allocate attributes of the transaction

Bit-0 : Bufferable (B)
Bit-1 : Cacheable (C)
Bit-2 : Read Allocate (RA)
Bit-3 : Write Allocate (WA)

The combination where C=0 and WA/RA=1 are
reserved.

P10

S_AXI_AWPROT[2: 0]l

AXI

Protection type: This signal indicates the normal,
privileged, or secure protection level of the
transaction and whether the transaction is a data
access or an instruction access.

Bit-0 : 0=Normal access, 1=Privileged access
Bit-1 : 0=Secure access, 1=Non-secure access
Bit- 2 : 0=Data access; 1=Instruction access

P11

S_AXI_AWVALID

AXI

Write address valid: This signal indicates that
valid write address and control information are
available.

P12

S_AXI_AWREADY

AXI

@)

Write address ready: This signal indicates that
the slave is ready to accept an address and
associated control signals.

AXIl4 Write Channel Signal

S

P13

S_AXI_WDATA[(C_S_AXI_DA
TA_WIDTH-1) : 0]

AXI

Write data bus.

P14

S_AXI_WSTB[((C_S_AXI
_DATA_WIDTH/8)-1) : 0]

AXI

Write strobes: This signal indicates which byte
lanes in S_AXI_WDATA are/is valid.

P15

S_AXI_WLAST

AXI

Write last: This signal indicates the last transfer in
a write burst.

P16

S_AXI_WVALID

AXI

Write valid: This signal indicates that valid write
data and strobes are available.

P17

S_AXI_WREADY

AXI

0]

0

Write ready: This signal indicates that the slave
can accept the write data.

AXI4 Write R

esponse Channel Signals

P18

S_AXI_BID[(C_S_AXI_ID_
WIDTH-1) : 0]

AXI

o

Write response ID: This signal is the identification
tag of the write response. The BID value must
match the AWID value of the write transaction to
which the slave is responding.

P19

S_AXI_BRESPI[1 : 0]

AXI

Write response: This signal indicates the status
of the write transaction.

“00" - OKAY

“01" - EXOKAY - NA
“10" - SLVERR

“11* - DECERR - NA

P20

S_AXI_BVALID

AXI

Write response valid: This signal indicates that a
valid write response is available.
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Table 2: 1/0 Signals Description (Cont'd)

Port

Signal Name

Interface

I/0

Initial
State

Description

P21

S_AXI_BREADY

AXI

Response ready: This signal indicates that the
master can accept the response information.

AXl4 Read Address Channel Si

gnals

P22

S_AXI_ARID[(C_S_AXI_
ID_WIDTH-1) : 0]

AXI

Read address ID: This signal is the identification
tag for the read address group of signals.

P23

S_AXI_ARADDR[(C_S_
AXI_ADDR_WIDTH -1) : 0]

AXI

Read address: The read address bus gives the
initial address of a read burst transaction.

P24

S_AXI_ARLEN([7 : 0]

AXI

Burst length: This signal gives the exact number
of transfers in a burst. “00000000* - “11111111”
indicates Burst Length 1 - 256.

P25

S_AXI_ARSIZE[2 : 0]

AXI

Burst size: This signal indicates the size of each
transfer in the burst.

“000“ - 1 byte

“001" - 2 byte (Half word)
“010“ - 4 byte (word)

"011" - 8 byte (double word)
others - NA

P26

S_AXI_ARBURST[1 : O]

AXI

Burst type: The burst type, coupled with the size
information, details how the address for each
transfer within the burst is calculated.

“00" - FIXED
“01" - INCR
“10" - WRAP
“11" - Reserved

P27

S_AX|_ARLOCKI!]

AXI

Lock type: This signal provides additional
information about the atomic characteristics of
the transfer.

P28

S_AXI_ARCACHE[3 : 0]l

AXI

Cache type: This signal provides additional
information about the cacheable characteristics
of the transfer.

Bit-0 : Bufferable (B)
Bit-1 : Cacheable (C)
Bit-2 : Read Allocate (RA)
Bit-3 : Write Allocate (WA)

The combination where C=0 and WA/RA=1 are
reserved.

P29

S_AXI_ARPROT[2 : 0]t

AXI

Protection type: This signal provides protection
unit information for the transaction.

P30

S_AXI_ARVALID

AXI

Read address valid: This signal indicates, when
HIGH, that the read address and control
information is valid and will remain stable until the
address acknowledgement signal,
S_AXI_ARREADY, is high.

P31

S_AXI_ARREADY

AXI

0]

Read address ready: This signal indicates that
the slave is ready to accept an address and
associated control signals.

AXl4 Read Data Channel Signals
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Table 2: 1/0 Signals Description (Cont'd)

; Initial ool
Port Signal Name Interface 110 State Description
Read ID tag: This signal is the ID tag of the read
data group of signals. The S_AXI_RID value is
P32 ISD_A\\I)V(:Bi:-? [(ffi—AXL AXI @) 0 generated by the slave and must match the ARID
— -1):0] value of the read transaction to which it is
responding.
S_AXI_RDATA[(C_S_
P33 AXI_DATA_WIDTH -1): 0] AXI (0] 0 Read data bus.
Read response: This signal indicates the status
of the read transfer.
_ “00" - OKAY
P34 |S_AXI_RRESP[1:0] AXI o) 0 “01% - EXOKAY - NA
“10" - SLVERR
“11" - DECERR - NA
Read last: This signal indicates the last transfer
P35 S_AXI_RLAST AXI (0] 0 in a read burst.
Read valid: This signal indicates that the required
P36 S _AXI_RVALID AXI 0] 0 read data is available and the read transfer can
complete.
Read ready: This signal indicates that the master
P37 S_AXI_RREADY AXI | - can accept the read data and response
information.
User IP Signals
Synchronization clock provided to user IP: This is
P38 Bus2IP_ClIk user IP (0] 0 the same as S_AX]_CIk.
Active low reset for use by the user IP: Itis a pass
P39 | Bus2|P_Resetn user IP o O Ithrough of the S_AXI_ARESETN input.
Input Read Data bus from the user IP: Data is
IP2Bus_Data[(C_S_AXI_ o . ;
P40 DATA_WIDTH -1) : 0] user IP | giuallfled with the assertion of IP2Bus_RdAck
gnal.
) Active high write data acknowledge: Asserted by
pal IP2Bus_WrAck user IP ! IP to indicate acceptance of data.
Active high read data qualifier: Read data on the
P42 IP2Bus_RdAck user IP | - IP2Bus_Data Bus is valid when the
IP2Bus_RdAck is high.
Active high signal: This signal from IPIC cause
P43 IP2Bus_AddrAck user IP | - advances in the address counter and request
state during multiple data beat transfers.
Active high signal: This signal indicates the user
IP has encountered an error with the requested
P44 IP2Bus_Error user IP | - operation. This signal is sampled only if
IP2Bus_RdAck or the IP2Bus_WTrAck is
asserted.
Address bus indicating the desired address of
P45 Bus2IP_Addr[(C_S_AXI_ user [P o 0 the requested read or write operation. Valid when
ADDR_WIDTH - 1) : 0] Bus2IP_CS and Bus2IP_WrCE or
Bus2IP_RdCE are driven high.
Write data bus to the user IP: Valid when
P46 g;'\?rf\'PW?S‘}‘;([%%?X'— user IP 0 0 | Bus2IP_CS and Bus2IP_WrCE and
- ) Bus2IP_WrReq are driven high.
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Table 2: 1/0 Signals Description (Cont'd)

Port

Signal Name

Interface

I/0

Initial
State

Description

P47

Bus2IP_RNW

user IP

Read not write signal: High is a read, low is a
write. Valid when Bus2IP_CS and Bus2IP_WrCE
or Bus2IP_RdCE are driven high.

P48

Bus2IP_BE[((C_S_AXI_
DATA_WIDTH/8) - 1]) : 0]

user IP

Byte enable qualifiers for the requested read or
write operation with the user IP.

Bit O corresponds to Byte lane 0, Bit 1 to Byte
lane 1, and so on.

During write operation from AXl4, the
S_AXI_WSTRB signals will be driven on this bus.
During read operation from AXI4, based upon
C_ALIGN_BE_RDADDR parameter settings
either all '1’ or size aligned values will be driven
on this bus.

P49

Bus2IP_Burst

user IP

Bus2IP_Burst indicates that the current cycle is a
burst cycle when asserted or a single beat
transfer when not asserted. In case of burst
transfer the Bus2IP_Burst will remain asserted
until the second to last data is acknowledge by
the user IP with a IP2Bus_RdAck or
IP2Bus_WrAck as the case may be.

P50

Bus2IP_BurstLength[7 : 0]

user IP

This value is an indication of the number of beats
being requested for transfer and is valid when the
cycle is of burst type when Bus2IP_CS = 1.

P51

Bus2IP_WrReq

user IP

Bus2IP_WrReq indicates when write data is valid
on Bus2IP_Data bus.

For single beat write transfers, Bus2IP_WrReq
will assert for one cycle regardless on whether
the user IP acknowledges the cycle or not. For
burst cycles Bus2IP_WrReq will remain asserted
for the entire burst sequence.

P52

Bus2IP_RdReq

user IP

Bus2IP_RdReq indicates the requested cycle is
a read type transfer.

Bus2IP_RdReq will assert for one cycle for single
beat read transfers coincident with Bus2IP_CS
and Bus2IP_RdCE. For burst cycles,
Bus2IP_RdReq will assert for each valid address
of the burst cycle.

P53

Bus2IP_CS[((C_ARD_
ADDR_RANGE_
ARRAY’length/2) -1) : 0]

user IP

Active High chip select bus: Each bit of the bus
corresponds to an address pair entry in the
C_ARD_ADDR_RANGE_ARRAY.

Assertion of a chip select indicates a active
transaction request to the chip select’s target
address space.

P54

Bus2IP_RdCE:
0O][(calc_num_ce[(C_ARD_NU
M_CE_ARRAY)-1) : 0] @

user IP

Active high read chip enable bus: Chip enables
are assigned per the user’s entries in the
C_ARD_NUM_CE_ARRAY. These chip enables
are asserted only during active read transaction
requests with the target address space and in
conjunction with Bus2IP_CS for the
corresponding sub-address within the space.
One read chip enable is allowed per given
address region
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Table 2: 1/0 Signals Description (Cont'd)

Port

Signal Name

Interface

I/0

Initial

State Description

P55

Bus2IP_WrCE:
O[[(calc_num_ce[(C_ARD_
NUM_CE_ARRAY)-1): 0] @

user IP

Active high write chip enable bus: Chip enables
are assigned per the user’s entries in the
C_ARD_NUM_CE_ARRAY. These chip enables
are asserted only during active write transaction
0 requests with the target address space and in
conjunction with Bus2IP_CS for the
corresponding sub-address within the space.

One write chip enable is allowed per given
address region

P56

Type_of xfer

user IP

Type of transfer

0 - FIXED transfer from AXI4

1 - INCR/WRAP transfer from AXI4

0 This signal should be used by the user IP to
decide the response. If the user IP doesn't
support any of FIXED or INCR/WRAP transfer,
then the IP should respond with error if that
particular transaction is received.

Notes:

1. These signals are present in the core at AXI4 interface level only. The design will not respond for any specific combination
to these signals.
2. The size of Bus2IP_RdCE and Bus2IP_WrCE bus is the sum of the integer values entered in the
C_ARD_NUM_CE_ARRAY parameter.

Parameter - Port Dependencies

The parameter port dependencies for the AXI Slave Burst IP Core are listed in below Table 3.

Table 3: AXI4 Slave Burst IP Core Parameter - /O Dependencies

S-”O Name Affects | Depends Relationship Description
ignal
Design Parameters
P4, P23, ' .
G8 C_S_AXI_ADDR_WIDTH P45 - Defines the width of the address bus
P13, P14,
G9 C_S_AXI_DATA_WIDTH P33, P40, - Defines the width of the data bus
P46, P48
P3, P18, ) .
G10 C_S _AXIl_ID_WIDTH P22, P32 - Defines the ID width
Gl1 C_ARD_ADDR_RANGE_ P53 ) The vector width of Bus2IP_CS is the number of elements
ARRAY in C_ARD_ADDR_RANGE_ARRAY/2
The vector width of Bus2IP_RdCE and Bus2IP_WIrCE is
G12 C_ARD_NUM_CE_ARRAY P54, P55 ) the number of elements in C_ARD_NUM_CE_ARRAY.
I/O Signals
S_AXI_AWID[C_S_AXI_ID . .
P3 _WIDTH-1:0] G10 Port width depends on the generic C_S_AXI_ID_WIDTH
P4 S_AXI_AWADDR[C_S_AXI_ ) Gs Port width depends on the generic
ADDR_WIDTH-1:0] C_S_AXI_ADDR_WIDTH
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Table 3: AXI4 Slave Burst IP Core Parameter - I/O Dependencies (Cont’d)

1o Name Affects | Depends Relationship Description
Signal
P13 S_AXI_WDATA[C_S_AXI i Go Port width depends on the generic
_DATA_WIDTH-1:0] C_S_AXI_DATA_ WIDTH
P14 S_AXI_WSTB[C_S_AXI i G9 Port width depends on the generic
_DATA_WIDTH/8-1:0] C_S AXI_DATA WIDTH
S_AXI_BID[C_S_AXI_ID . .
P18 WIDTH -1:0] G10 Port width depends on the generic C_S_AXI_ID_WIDTH
S_AXI_ARID[C_S_AXI_ID . .
P22 WIDTH-1:0] G10 Port width depends on the generic C_S_AXI_ID_WIDTH
P23 S_AXI_ARADDRI[C_S_AXI i Gs Port width depends on the generic
_ADDR_WIDTH-1:0] C_S AXI_ADDR_WIDTH
S_AXI_RID[C_S_AXL_ID . .
P32 _WIDTH-1:0] G10 Port width depends on the generic C_S_AXI_ID_WIDTH
P33 S_AXI_RDATA[C_S_AXI i G Port width depends on the generic
_DATA_WIDTH-1:0] C_S AXI_DATA WIDTH
P40 IP2Bus_Data[C_S_AXI ) Go9 Port width depends on the generic
_DATA_WIDTH-1:0] C_S_AXI_DATA_WIDTH
P45 Bus2IP_Addr[C_S_AXI i cs Port width depends on the generic
_ADDR_WIDTH - 1:0] C_S_AXI_ADDR_WIDTH
P46 Bus2IP_Data[C_S_AXI i Go9 Port width depends on the generic
_DATA_WIDTH-1:0] C_S _AXI_DATA_ WIDTH
pas Bus2IP_BE[(C_S_AXI i Go Port width depends on the generic
_DATA_WIDTH/8)-1:0] C_S_AXI_DATA_WIDTH
. The vector width of Bus2IP_CS is the number of elements
P53 | Bus2IP_CS[n:0] - G11  inC_ARD ADDR RANGE_ARRAY/2
) The vector width of Bus2IP_RdCE is the number of
P54 | Bus2IP_RdCE[n:0] - G12 | elements in C_ARD_NUM_CE_ARRAY
. The vector width of Bus2IP_WrCE is the number of
P55 | Bus2IP_WrCE[n:0] - G12 | glements in C_ARD_NUM CE_ARRAY

Descriptions of Parameters and Their Usage

Address Range Definition Arrays

One of the primary functions of the AXI4 Slave Burst is to provide address decoding, chip enable/chip select con-
trol signal generation and optional read burst buffering.

The AXI4 Slave Burst employs VHDL generics that are defined as unconstrained arrays as the method for custom-
izing address space decoding. These parameters are called the Address Range Definition (ARD) Arrays. There are
two of these arrays used for address space definition in the axi_slave_burst. They can be recognized by the
"C_ARD" prefix of the Generic name. The ARD Generics are:

e C_ARD_ADDR_RANGE_ARRAY
e C_ARD_NUM_CE_ARRAY

One of the big advantages of using unconstrained arrays for address decode space description is that it allows the
user to specify as few or as many unique and non-contiguous AXI4 address spaces as the peripheral design needs.
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The Slave Attachment decoding logic will be optimized to recognize and respond to only those defined address
spaces during active AXI4 transaction requests.

Since the number of entries in the array can grow or shrink based on each user Application, the slave attachment is
designed to analyze the user's entries in the arrays and then automatically add or remove resources, and intercon-
nections based on the arrays' contents.

The ordering of a set of address space entries within the ARD arrays is not important. Each address space is pro-
cessed independently from any of the other address space entries. However, once an ordering is established in any
one of the arrays, that ordering of the entries must be maintained in the other ARD array. That is, the first two
entries in C_ARD_ADRR_RANGE_ARRAY will be associated with the first CE Number entry in the
C_ARD_NUM_CE_ARRAY.

C_ARD_ADDR_RANGE_ARRAY

The actual address range for an address space definition is entered in this array. Each address space is by definition
a contiguous block of addresses as viewed from the host microprocessor's total addressable space. It's specification
requires a pair of entries in this array. The first entry of the pair is the Base Address (starting address) of the block,
the second entry is the High Address (ending address) of the block. These addresses are byte relative addresses. The
array elements are defined as std_logic_vector(0 to 63) in the ipif_pkg.vhd file in Processor Common
(proc_common) library. Currently, the largest address bus used on the AXI4 is 32 bits.

C_ARD_ADDR_RANGE_ARRAY : SLV64_ARRAY_TYPE : =
--Base address and high address pairs.

"X0000_0000_7000_0000", --user control reg bank base address
"X0000_0000_7000_FFFF", --user control reg bank high address
"X0000_0000_8000_0000", --user status reg bank base address
"X0000_0000_8000_FFFF", --user status reg bank high address

NOTE:
In this example, there are two address pairs entered into the
C_ARD_ADDR_RANGE_ARRAY VHDL Generic.

This corresponds to the two address spaces being defined
by the user. Each pair is comprised of a starting address and
an ending address.

Values are right justified and are byte address relative.
DS679_02

Figure 2: Address Range Specification Example

Note: The maximum burst length in the given address space must not exceed the 4k boundary.

For example, the minimum address space is needed that will include 4096 bytes (0x1000 hex) of the system memory
space. Valid Base Address entries are 0x00000000, 0x00001000, OxFFFFF000, 0x90001000, and so forth. A value of
0x00000120 is not valid because it is not a multiple of 0x1000 (4096). Also note that the High Address entry is equal
to the assigned Base Address plus the block size minus 1. The address range can be of any length as shown in
Figure 2.
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C_ARD_NUM_CE_ARRAY

The slave decoding logic provides the user the ability to generate single chip enable within a single address space.
Please note that each address space must have only 1 chip enable specified, for each address pair mentioned in
C_ARD_ADDR_RANGE_ARRAY. Any other value entered may cause error-some results.

C_ARD_ADDR_NUM_CE : INTEGER_ARRAY_TYPE : =

(
1 - User Address Space 1

1 - User Address Space 2
)

NOTE:
In this example, the user defines the number
of CE signals needed per address space.

Figure 3: Chip Enable per Address Range Specification Example

Available Support Functions for Automatic Ripping of CE and CS Buses.

The User may find it convenient to use some predefined functions developed by Xilinx to automatically rip signals
from the Bus2IP_CS, Bus2IP_WrCE, and Bus2IP_RdCE buses. These functions facilitate bus ripping regardless of
order or composition User functions in the ARD Arrays. This is extremely useful if User parameterization adds or
removes User IP functions (which changes the size and ordering of the CS and CE buses).

These functions are declared and defined in the ipif_pkg.vhd source file that is located in the Xilinx EDK at:
\EDK\hw\Xi Il inxProcessorlIPLib\pcores\proc_common_v3_00_a\hdI\vhdI\ipif_pkg.vhd

The following library declaration must appear in the user’s VHDL source:
library proc_common_v3_00_a;
use proc_common_v3_00_a.ipif_pkg.all;

Table 4 describes the above function and its usages.

Table 4: Slave Attachment Support VHDL Functions

. Input
VHDL Function Input Parameter Lo
Parameter Return Type Description
Name Name Type yp P

This function is used to get the total number of
INTEGER signals that make up each of the Bus2IP_RdCE
calc_num_ce ce_num_array ARRAY TYPE Integer and Bus2IP_WrCE buses (they are all of same
- size and order) This information is derived from

‘C_ARD_NUM_CE_ARRAY’ parameter.

C_RDATA_FIFO_DEPTH

This parameter allows the inclusion of read FIFO in the AXI4 Slave Burst core design. The AXI4 Slave Burst core
behavior during read from slave IP will be based upon this parameter. If C_RDATA_FIFO_DEPTH = 0, then FIFO
will not be included in the design and every IPIC read towards slave IP will be considered as single reads. If
C_RDATA_FIFO_DEPTH = 32, then FIFO will included in the design. In this case, every IPIC read to slave IP will
be considered as burst read (except when AXI length is 1). Only 0 or 32 values are allowed.

C_INCLUDE_TIMEOUT_CNT

This parameter allows to include the time-out counter as a part of the design. If the user is not sure about respond-
ing mechanism of the IP, then this parameter should be set to "1". Once it is set, then internal address and data phase
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time-out counters will become active and will monitor the IPIC acknowledge behavior for address and data phase.
The address and data phase time-out counters are mutually exclusive, meaning that initially only the address phase
time-out counter will start and then data phase counter will start, if the address is properly acknowledged.

C_TIMEOUT_CNTR_VAL

This parameter is valid only when the C_LINCLUDE_TIMEOUT_CNT = 1. The valid values to be set for this param-
eter are 8 or 16. The user should be aware of the IP requirements before setting this value. This value is internally
provided to the address and data phase time-out counters. For both read and write transactions, this value will be
loaded in the internal counters. The default value is 8.

C_ALIGN_BE_RDADDR

This parameter settings will be applicable only in all read transactions. When C_ALIGN_BE_RDADDR = 0, this
parameter indicate that the byte enables generated on Bus2IP_BE will be all "1, irrespective of size (32 bit or 64 bit)
of transfer. This means that, for every read at IPIC the slave IP should provide either 32 or 64 bit data based upon
the data width size.

When assigned to 1, this parameter indicate that the byte enables generated on Bus2IP_BE will be always depend
upon the size of transfer. For 32 bit data width and byte transfer as size, there would be only one byte enable active
at a time. The address won’t change on Bus2IP_Addr unless all the byte enables are activated term by term. The
same implies for half word, word and double word transfer case.

C_S_AXI_SUPPORTS_READ and C_S_AXI_SUPPORTS_WRITE

This parameter decides the logic inclusion in AXI4 Slave Burst core.
Table 5: Logic Inclusion for AXI4 Slave Burst IP Core

C_S_AXI_ C_S_AXI_
SUPPORTS_ SUPPORTS_ Description
READ WRITE

1 1 Both read and write paths will be the part of AXl4 Slave Burst design.

0 1 Only write paths will be the part of AX14 Slave Burst design. The read transactions
from AXI4 are not passed to the IPIC and will be returned with all '0’s in response.

1 0 Only read paths will be the part of AXI4 Slave Burst design. The write transactions
from AXI4 are not passed to the IPIC and will be returned with all '0’s in response.

0 0 NA - The particular slot will be skipped. No control signals will be generated from
the core either on AXI side or IPIC side interface.

Detailed Description - IPIC signals

Please note that the Bus2IP_CS, Bus2IP_RdCE and Bus2IP_WrCE are considered to be the IPIC control signals. The
values driven on signals like Bus2IP_BE, Bus2IP_Addr, Bus2IP_Data are valid only when respective control signals
are active.

Bus2IP_CS

The Bus2IP_CS signal width depends on the number of base-high address pairs (divided by two) declared in the
C_ARD_ADDR_RANGE_ARRAY parameter. For each base-high address range, one Bus2IP_CS signal will be gen-
erated from the core. All other IPIC signals are qualified only when this signal is active. This signal used in conjunc-
tion with Bus2IP_RNW and corresponding read and write chip enable signal and is especially suited for reading
and writing to memory type devices.
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Bus2IP_RNW

Bus2IP_RNW is a signal indicating the type of transfer in progress and is valid when Bus2IP_CS and Bus2IP_WrCE
or Bus2IP_RdCE is asserted. This signal will be driven logic high in case of read transaction and driven low in case
of write transactions. The Bus2IP_RNW signal will active till the IPIC completes the transaction with slave IP.

Bus2IP_RdCE

The Bus2IP_RdCE signal width is depending upon the number of base-high address pairs declared in the
C_ARD_ADDR_RANGE_ARRAY parameter. It is must that C_ARD_NUM_CE_ARRAY parameter must be set to
"1” for each base-high address pair mentioned in the C_ARD_ADDR_RANGE_ARRAY. In case of read transactions
from AXI4, at any given time, there will be only one active Bus2IP_RdCE signal which coincides with the
Bus2IP_CS signal. Based upon either burst or single read transaction, this signal will be either active through out the
transaction or, will be active only till the transaction is over. If C_RDATA_FIFO_DEPTH = 32 is mentioned in con-
figuration, then based upon the AXI4 reading and slave core data sending speed, this signal may toggle in between
the transactions. The de-assertion of this signal in between means that there is no space left in the read buffer in the
core. If AXI4 does at least sixteen reads, then again this signal will be asserted on IPIC.

Bus2IP_RdReq

Bus2IP_RdReq indicates the requested cycle is a read type transfer. This signal behaves differently for read burst
transaction as well as for read single transaction based upon C_RDATA_FIFO_DEPTH parameter settings. In case
of single transaction (C_RDATA_FIFO_DEPTH = 0), this will be active only for one clock cycle at the start of each
transfer in given transaction. In burst mode (C_RDATA_FIFO_DEPTH = 1), this signal is active till the last transac-
tion’s address acknowledge. For burst cycles, Bus2IP_RdReq will assert for each valid address of the burst cycle. For
example if a 4 data beat burst read is being requested and the user slave IP drives IP2Bus_AddrAck ahead of
IP2Bus_RdAck then Bus2IP_RdReq will de-assert after the 4 address is acknowledged which will be before the 4th
data beat is acknowledged.

Bus2IP_WrCE

The Bus2IP_WrCE signal width is depend upon the number of base-high address pairs declared in the
C_ARD_ADDR_RANGE_ARRAY parameter. It is must that C_ARD_NUM_CE_ARRAY parameter must be set to
"1” for each base-high address pair mentioned in the C_ARD_ADDR_RANGE_ARRAY. In case of write transactions
from AXI4, at any given time, there will be only one active Bus2IP_WrCE signal which coincides with the
Bus2IP_CS signal.

Bus2IP_WrReq

Bus2IP_WrReq indicates when write data is valid on Bus2IP_Data bus. This signal behaves differently for write
burst transaction as well as for write single transaction. In burst mode, this signal is active till the last transaction.
In case of single transaction, this will be active only for one clock cycle at the start of transaction.

Bus2IP_BE

Bus2IP_BE is a vector of width C_S_AXI_DATA_WIDTH /8. Bus2IP_BE becomes valid coincident with Bus2IP_CS.
During AXI4 write transactions, the S_AXI_WSTRB signal will drive this signal for each transaction beat in com-
plete transfer. During AXI4 read transactions, based upon C_ALIGN_BE_RDADDR parameter setting this signal
will be driven with all "1” or based upon the size it will be aligned to address for each transaction beat in complete
transfer.
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Bus2IP_Addr

Bus2IP_Addr is a 32 Bit vector that drives valid when Bus2IP_CS and Bus2IP_RdCE or Bus2IP_WrCE drives high.
During AXI4 read or write transactions, this signal will be initially driven by the AXI4 read or write channel address
values. Later on during write, with each address acknowledge from slave IP, based upon the type of transaction,
burst size and burst length the address will be either fixed or incremented to next word or double word aligned
boundary. During read, with each address acknowledge from slave IP, based upon burst length the value will be
either fixed or incremented to next word or double word aligned boundary. For FIXED transactions from AXI4, the
address on this signal will be constant throughout the transaction. For INCR or WRAP transactions from AXI4, the
address will increment based upon IPIC data width.

The new address will be available on Bus2IP_Addr bus and it will change only in valid address acknowledge con-
ditions. The valid address acknowledge condition combines the availability of read or write chip enable and the
address acknowledge generated by the slave IP. If the valid read or write chip enable is not available during the
transaction, the address acknowledge generated by the slave IP wont be considered in the AXI4 Slave Burst IP.

Bus2IP_Data

This signal will be driven during write operation from AXI4. The data will remain same till the slave IP accepts the
data or generates the address/data phase time out signal. The value of this bus is valid only when the Bus2IP_CS
and Bus2IP_WrCE signals are active.

Bus2IP_BurstLength

For all AXI4 transactions, this signal indicates the number of beats on IPIC. So the slave IP core need to monitor this
signal to get the exact number of intended transfers from IPIC. The AXI4 read transaction length or write transac-
tion length will be registered and made available on this signal till the completion of IPIC transaction. This signal is
valid only when the Bus2IP_CS is active. The Bus2IP_BurstLength will be carrying the similar information about
the transaction length which is available in AXI4 reference document.

Bus2IP_Burst

Bus2IP_Burst indicates that the current cycle is a burst cycle when asserted or a single beat transfer when not
asserted. This signal will be active till second to last burst transaction acknowledged from IPIC. During single trans-
actions, this signal will remain de-asserted. The activeness of this signal indicates that the IPIC is doing burst trans-
action to slave IP.

Type_of_transfer
Type of transfer signal is indication to slave IP about the exact type of transaction from AXI4.

If Type_of_transfer signal is '0’, then there is FIXED burst transaction from AXI4. If Type_of_transfer signal is "1/,
then there is either INCR or WRAP burst transaction from AXI4. This indication will help slave IP to decide either
to support the transaction or to generate the error response. For example, if any slave IP is not supporting the FIXED
type of AXI4 transaction (where Bus2IP_Address will remain constant throughout the transaction), then the slave
IP should respond with error till the transaction from IPIC ends and vice versa for INCR/WRAP transaction. This
signal is valid only when the Bus2IP_CS is active.

IP2Bus_Data

This data bus is slave IP core’s response for the read transaction from the AXI4 Slave Burst core. The data on this bus
will be valid only when the Bus2IP_CS, Bus2IP_RNW and bus2IP_RdCE are active. It is expected that the this bus
is registered bus in slave IP before reaching to the IPIC interface.
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IP2Bus_RdAck

This is data qualifier signal from slave IP for read transaction initiated by the AXI4 Slave Burst core. A active high
on this signal will indicate that the data on IP2Bus_Data is valid and should be passed to AXI4 interface. It is
expected that this signal is registered in the slave IP before reaching to IPIC interface.

IP2Bus_AddrAck

This is address qualifier signal on IPIC from the slave IP. The active transaction on this signal means that the slave
IP have accepted the address presented on Bus2IP_Addr bus. With valid address acknowledge signal from slave IP,
based upon the size of transfer, the address counter will be incremented in the AXI4 Slave Burst core. The IPIC will
consider this signal as valid only when it is asserted when the Bus2IP_CS and corresponding read or write chip
enables are active on IPIC. It is expected that this signal is registered in the slave IP before reaching to IPIC interface.

IP2Bus_WrAck

This is data qualifier signal from slave IP for write transaction initiated by the AXI4 Slave Burst core. A active high
on this signal will indicate that the data on Bus2IP_Data has been accepted by the slave IP. It is expected that this
signal is registered in the slave IP before reaching to IPIC interface.

IP2Bus_Error

The active high on this signal indicates that there is error in either address or data access in the slave IP. This signal
must be generated along with IP2Bus_WrAck (in case of write) or [IP2Bus_RdAck (in case of read) then only it will
be treated as valid error in the AXI4 Slave Burst core. It is expected that this signal is registered in the slave IP before
reaching to IPIC interface.

Detailed Description - IPIC signal Behavior For C_RDATA_FIFO_DEPTH

It is recommended that all the IPIC signals from the slave IP are registered in the IP before reaching to IPIC interface
and to the AXI4 Slave Burst Core. This will help in improving timing for the complete IP.

Below is the IPIC write transaction behavior.

In this condition, the write request from AXI4 will be transferred on IPIC as below. This behavior is common for
C_RDATA_FIFO_DEPTH 0 or 32 condition.

¢ Bus2IP_BurstLength - This signal will indicate the number of beats in the transaction.

*  Bus2IP_Burst - Applicable only when the AXI4 transfer is of burst type. This signal will be active until the
last but one write transaction on IPIC. In case of single transfer this signal will be active low only.

e Bus2IP_CS - This signal will be active until the end of transaction for corresponding address range.
¢ Bus2IP_WrCE - This signal will be either active or toggle in between based upon AXI4 write speed.

e Bus2IP_Address - This signal carries the word (32 bit data width)/double word (64 bit data width)
boundary addresses and changes based upon address acknowledge or address time out condition which is
based upon size of transfer. If the proper address acknowledge is received from slave IP, the logic waits for
data acknowledge. If from slave IP address acknowledge does not appear on, or before, the address
time-out count, the address will be advanced to the next (data sized) location. The address increment to
the next boundary depends on the size, burst type, and burst length of AXI4 signals. For example, for 64
bit IPIC data width, if the transaction from AXI4 is byte burst, the user IP should generate the eight
address acknowledge to advance the IPIC address to the next double word boundary. For 32 bit IPIC, with
the same transaction from AXI4, the IPIC will wait for 4 address acknowledge signals to advance to the
next word boundary.

e Bus2IP_BE - The byte strobe from AXI4 will be transferred on this signal as it is per transaction.
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Bus2IP_WrReq - This signal will be active through out the transaction and will be de-asserted with last
transactions address acknowledge.

Bus2IP_RNW - This signal will be active low through out the transaction.

The read behavior is different between the C_RDATA_FIFO _DEPTH = 0 and the C_RDATA_FIFO_DEPTH = 32
conditions.

e C_RDATA_FIFO_DEPTH =0

In this condition, the read request from AXI4 will be transferred on IPIC as below.

e C

The IPIC considers read transactions as single transactions.
Bus2IP_BurstLength - This signal will be ‘0" for the complete transaction.
Bus2IP_Burst - This signal will be "0” for the complete transaction.

Bus2IP_CS - This signal will be active until the end of each single transaction for corresponding address
range.

Bus2IP_RdCE - This signal asserts and de-assert in each of the read transaction for corresponding address
range along with Bus2IP_CS.

Bus2IP_Address - This signal carries the word (32 bit dwidth)/double word (64 bit dwidth) boundary
addresses and changes based on the address acknowledge or address time out condition. If the proper
address acknowledge from slave IP is received, the logic waits for data acknowledge. The address updates
to the next boundary based on either the data acknowledge or data time out condition. If address
acknowledge from slave IP does not appear on, or before, the address time out count, the address
advances to the next location.

Bus2IP_BE - This signal carries valid byte lane enable signals based on C_ALIGN_BE_RDADDR
parameter setting for each read transaction.

Bus2IP_RdReq - This signal will be active only for one clock cycle in each IPIC read transaction.
Bus2IP_RNW - This signal will be active in each IPIC read transaction.

_RDATA_FIFO_DEPTH = 32

In this condition, the read request from AXI4 will be transferred on IPIC as below.

The IPIC will consider read transactions as single transactions.

Bus2IP_BurstLength - This signal represents the number of beats in a given transaction.

Bus2IP_Burst - This signal will be active until last, except one, for the active transaction.

Bus2IP_CS - This signal will be active until the end of the transaction for the corresponding address range.

Bus2IP_RdCE - This signal asserts along with the Bus2IP_CS. With the assertion of this signal, the IPIC will
start the data collection from slave IP. Based on the AXI reading speed, the slave IP data will be stored
temporarily in the local buffer which can store 32 beats of data. If the AXI reading speed is very slow, this
buffer will be completely filled. In this scenario, this signal de-asserts and again re-asserts when the AXI
reads data from the core buffer. At power on reset condition, this signal will be active till last-but-two
spaces are left in the FIFO. After de-assertion, this signal will be asserted when read from AXI interface
generates at least 16 empty spaces in local buffer. There after, the core supports each burst of 16 after the
initial power on reset condition is over.

Bus2IP_Address - This signal carries the word (32 bit dwidth)/double word (64 bit dwidth) boundary
addresses and changes based on the address acknowledge or address time out condition. If the proper
address acknowledge from the slave IP is received, the logic waits for data acknowledge. If address
acknowledge from slave IP does not appear on, or before, the address time out count, the address
advances to the next location. The core supports read address pipeline of 16 on the IPIC interface. There
may be a difference in AXI read and IPIC read speeds, depending on which of the read FIFO in the core is
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completely filled. In this scenario, the Bus2IP_RdCE will de-assert and last address will be stored in
Bus2IP_Address bus.

Bus2IP_BE - This signal will carry wvalid byte lane enable information based upon
C_ALIGN_BE_RDADDR parameter setting for each read transaction. If C_ALIGN_BE_RDADDR =1, then
byte enables will be based upon the size of transfer. If C_ALIGN_BE_RDADDR =1 and if Bus2IP_RdCE
de-asserts and last transactions byte enables will be stored on Bus2IP_BE.

Bus2IP_RdReq - This signal will be active throughout the read transction. It will be de-asserted once last
transaction’s address acknowledge is received from slave IP.

Detailed Description - IPIC signal Behavior For C_ALIGN_BE_RDADDR
The parameter C_ALIGN_BE_RDADDR is applicable only for read transactions.

When C_ALIGN_BE_RDADDR = 0, ir-respective of the size of transfer, the Bus2IP_BE signal will be tied to all 1".

When C_ALIGN_BE_RDADDR = 1, the Bus2IP_BE vector signal will be representing the active byte lane based
upon the size of transfer and will be aligned to Bus2IP_Addr.

Detailed Description - Core Behavior For C_INCLUDE_TIMEOUT_CNT

The parameter C_LINCLUDE_TIMEOUT_CNT is applicable for address phase and data phase in given transaction.
For every AXI4 transaction, there is address phase and corresponding data phase on IPIC towards user IP.

When C_INCLUDE_TIMEOUT_CNT = 1 (C_TIMEOUT_CNTR_VAL should be assigned time-out count value)

The time -out counters will be included in the design, which are applicable for address and data phase for
corresponding transactions.

The address phase counter will start during the address phase and if the user IP generates the address
acknowledge, then corresponding data phase counter will start.

If user IP doesn’t respond the address phase, then SLVERR will be generated for the corresponding
address and there will not be data phase. The new address phase will start.

If the user IP responds the present address phase then the data phase timeout counter will start for
corresponding address phase. If the user IP doesn’t respond the data phase in given specific time, then
SLVERR will be generated.

Please refer Time-out Condition Details section for more information on Time Out conditions.

When C_INCLUDE_TIMEOUT_CNT = 0 (C_TIMEOUT_CNTR_VAL will be ignored)

It is expected that user is aware that there is no mechanism in the AXI Slave Burst core to generate SLVERR
conditions in case of address phase and data phase time out conditions.

It is user IP’s responsibility to generate proper address acknowledges and corresponding data
acknowledges for proper behavior of the core. In any other cases, if the address acknowledges or data
acknowledges are missed, then the AXI Slave Burst core may not behave properly.
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Design Details

The AXI4 transactions received by the AXI slave burst interface will be translated to IPIC interface based upon type,
size and length of AXI transfer.

Round-robin arbitration logic avoids the starvation between read and write transactions.

At system reset the initial priority is given to the read write transfer. Priority and then toggles between each AXI
transaction. At any given point it is possible to have read followed by another read if the write is not requested by
AXI before the completion of first read and the next read request is pending on AXI4. Similarly, write followed by
write is also possible if a read is not requested by AXI4 while the write request is pending.

The write data from AXI is directly sent to the IPIC - no buffering is done. This design expects the slave IPs to check
the Bus2IP_WrCE before asserting the write address request on the target. As the S_AXI_ WVALID can be
de-asserted by AXI master during burst and write are not buffered. The condition of having Bus2IP_WrBurst going
high but Bus2IP_WrCE going low may occur. To reduce the write latency, the S_AXI_WREADY signal is generated
using combinational logic, all other AXI4 interface signals are registered in the core.

During the read, there is flexibility of data buffering from IPIC. The buffering is possible only when the parameter
C_RDATA_FIFO_DEPTH = 32. The internal FIFO’s data width is same as C_S_AXI_DATA_WIDTH parameter.
Flexibility of temporary data storage allows IPIC to run faster than AXI reading speed under certain conditions. If
C_RDATA_FIFO_DEPTH = 0, then every read transfer will be considered as single transaction. So IPIC and AXI
need to correlate in terms of reading the data from slave IP in this particular case.

Address Generation Logic

The address generation logic is crucial part of design, which is responsible for generating the correct addresses on
the IPIC signals. The address generation logic will accept the incoming address from AXI. (If the address falls in the
BASE-HIGH address range, then IPIC control signals will be generated). As the AXI burst is restricted to 4k burst
boundary, the lower 12 bits of AXI address (either read /write) will be used for address variation on IPIC from the
base or the first address from the AXI transaction. The address on the IPIC will advance to the next value when a
valid address acknowledge is generated by the slave IP (based upon the size of transfer), probably the Read Chip
Enable or Write Chip Enable signal is active. The AXI transaction size determines the actual address acknowledge
to be considered for address change. For example, if the AXI address is word aligned and transaction from AXI is
byte burst, then slave IP need to generate the four address acknowledge’s to make new address available on IPIC.

Address Decode Logic

The address decode logic generates the valid chip select and chip enable signals for the selected address range. Dur-
ing a read transaction, if C_RDATA_FIFO_DEPTH = 32, and the FIFO is full due to a difference in the operating
speed of AXI reads and IPIC reads, the read chip enable signals will be de-asserted. If AXI reads data at the same
rate as the speed of IPIC, then the read chip enable signal will be active throughout the transaction. In short, the chip
select signal will be active for the complete transaction, while the read and write chip enable signals may be
de-asserted until some activities happen from the AXI.

If C_RDATA_FIFO_DEPTH = 0, then during the entire write transaction, the write chip enable will be active. Dur-
ing read transaction, every transfer is considered as a single transaction and chip select, with read chip enable sig-
nals will toggling for each transfer.

Read chip enable signals are active only when C_S_AXI_SUPPORTS_READ = 1.
Write chip enable signals are active only when C_S_AXI_SUPPORTS_WRITE = 1.
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Read Data Path Logic

This logic is included in the design when C_S_AXI_SUPPORTS_READ = 1. If C_S_AXI_SUPPORTS_READ = 0,
then all the IPIC and AXI read transfer related signals will be assigned to ‘0".

The read data path has an optional FIFO for improving AXI burst throughput. If C_RDATA_FIFO_DEPTH = 32, the
IPIC will generate a burst equal to FIFO depth towards slave IP. The slave IP can provide data until the read chip
enable is active. When a read chip enable signal is de-asserted, then any data and data acknowledgements will be
ignored by the AXI Slave Burst core. The slave IP can re-send the previously ignored data when the slave burst core
reloads the address. The FIFO logic is implemented so that, the read chip signal will be enabled again when there is
empty space of at least a single location in the FIFO due to an AXI read.

The read data path also includes the logic for read transfer qualifier signals for AXI like S_AXI_RLAST,
S_AXI_RVALID and S_AXI_RRESP.

When C_RDATA_FIFO_DEPTH = 32 and the AXI reading speed rate is slower than the IPIC reading rate of data
from the slave IP, then the IPIC will continue reading the data from slave IP until the FIFO down-counts to the last
count except two. Once this count is reached, then the IPIC will suspend the read operation on the IPIC side. During
this period only the Bus2IP_RdCE signal will be de-asserted while the Bus2IP_CS is still in the asserted state. Once
the AXI reads at least 16 locations from FIFO, then IPIC will re-initiate the Bus2IP_RdCE signal.

Control State Machine Logic

The control state machine is the basis of the AXI slave burst design which is included in design when any of the
parameters C_S_AXI_SUPPORTS_READ and/or C_S_AXI_SUPPORTS_WRITE are set to 1.

This block includes the following functionality -

¢ address, data counter to track the number of address and data acknowledge generated by the slave IP

e address and data time out counter if C_INCLUDE_TIMEOUT _CNT =1

* separate state machines for C_RDATA_FIFO_DEPTH = 0 and C_RDATA_FIFO_DEPTH = 32 conditions
¢ address aligned byte enable generation logic for read transactions only

e AXI write response generation logic

* round robin logic to prevent starvation of read /write AXI transfers
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Transaction Translation

The translation of transactions from AXI to IPIC are shown in Table 6.

Table 6: AXI Slave Burst IPIF Parameter - Port Dependencies

AXI Transaction IPIC Transaction Notes

Address remains same through out the transfer. During writes, the

Read/Write of type FIXED | Burstread or write of S—AXLWSTB Is transferred as BU.SZIP—BE'

of burst length 1-16 length 1-16 During reads, based upon the setting of parameter .
C_ALIGN_BE_RDADDR, the Bus2IP_BE will be all "1’ or address aligned

based upon the size of transfer.

Address will increment depending on the size of transaction.
Read/Write of type INCR | Burst read or write of During write S_AXI_WSTB is transferred as Bus2IP_BE.

of burst length 1-256 length 1-256 During read based upon setting of parameter C_ALIGN_BE_RDADDR, the
Bus2IP_BE will be either all "1’ or address-aligned based upon the size of
transfer.

Correct address generation is handled by the core.

The start address will be the same as the address received from AXI, and
the remaining address will be incrementally generated until the cache
Read/Write of type WRAP | Burst read or write of | wraps over. After this, the next address will be at the top of the cacheline
of burst length 2/4/8/16 length 2/4/8/16 and the remaining addresses are incremented until the last data transfer is
done.

During read based upon setting of parameter C_ALIGN_BE_RDADDR, the
Bus2IP_BE will be all '1’ or address-aligned based upon the size of transfer.

Latency Data for AXI Slave Burst Core

Table 7: Latency Type

Latency Type To and From Clock Cycles
Read Latency ARVALID: RVALID of first data (with and without FIFO inclusion) 3 clocks
Write Latency WVALID: WREADY of first data. 0 Clocks

Bus Throughput

Table 8: Write Only

System Number Burst Type and Details Bus Utilization
1 INCR (100 Transactions / BL 256) 99.24
2 FIXED AND WRAP (100 Transactions / BL 16) 94.41

Table 9: Read Only

System : Bus Utilization Bus Utilization
Number Burst Type and Details (C_RDATA_FIFO_DEPTH=0)®) | (C_DATA FIFO DEPTH=32)
1 INCR (100 Transactions / BL 256) 49.9 99.2
FIXED AND WRAP
2 , 49.4 _
(100 Transactions / BL 16) 9.48 88.8
Notes:

1. When C_RDATA_FIFO_DEPTH=0, the Burst transfers are converted into single transactions on the IPIC; it introduces a clock
delay for each beat transferred on the IPIC which causes the bus utilization to drop by half.
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Table 10: Write and Read

System : Bus Utilization Bus Utilization
Number Burst Type and Details (C_RDATA_FIFO DEPTH=0) | (C_DATA FIFO DEPTH=32)
1 INCR (100 Transactions / BL 256) 33.2 (33.2 and 33.3) 49.8 (49.8 and 49.7)

FIXED AND WRAP
2 (100 Transactions | BL 16) 32.4 (33.3 and 31.47) 45.925 (47.2 and 44.65)

Byte Invariance

AXI4 is little endian and the same will be seen on IPIC interface. User IPs must manage byte invariance, if any.

AXI Write Transaction - Throttling Support

AXImaster/interconnect can throttle the write data by deasserting the S_AXI_WVALID during a burst transfer. The
Bus2IP_WrCE is de-asserts in response to this while the Bus2IP_Burst remains asserted.

This may be a change to existing slaves on the IPIC if they are using Bus2IP_Burst without checking the
Bus2IP_WrCE.
AXI Read Transaction - Throttling Support

AXT allows the slave to throttle the data (S_AXI_RREADY =0’ when S_AXI_ARVALID =" 1"), but on the IPIC the
read data has to be accepted. To resolve this condition, optional read data buffer of depth determined by parameter
C_RDATA_FIFO_DEPTH is implemented in the design.

Response Signaling

For a write transaction, there is only one response given for the entire burst and not for each data transfer within the
burst.

In a read transaction, the slave can give different responses for different transfers within the burst. If any error
occurs during the burst, the read response for that beat will be different than for other successful read transactions.

The AXI Slave Burst IP core will perform the required number of data transfers, even in the error conditions.

Slave Error condition

There are error scenarios supported in the core. While propagating these scenarios, only the Slave Error will be gen-
erated from the core.

¢ The IP2Bus_Error assertion on IPIC interface along with IP2Bus_WrAck causes the error response for write.

¢ The IP2Bus_Error assertion on IPIC interface along with IP2Bus_RdAck causes the error response for read.

e After completion of the address phase, if the IP fails to generate the data acknowledge, then data time-out
condition will happen and causes the error response for that transaction.
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Time-out Condition Details

The AXI Slave Burst IP includes address and data phase time-out counters. Both the counters become active in the
design if C_INCLUDE_TIMEOUT_CNT = 1. The intention of including these time-out conditions is to complete the
AXI request even though the slave IP is not responding in the address or data phase.

Address Phase Time-out Conditions
* Slave IP generates Bus2IP_Addr acknowledge before the final value of C_TIMEOUT_CNTR_VAL.

This address acknowledge will be considered as the valid address acknowledge which completes the current
address phase, and then the next address will be available on Bus2IP_Addr bus.

e Slave IP generates Bus2IP_Addr acknowledge along with the final value of C_TIMEOUT_CNTR_VAL.

Even though the Bus2IP_Addr acknowledge from the slave IP and address time-out from the internal counter coin-
cide, the priority is given to the Bus2IP_Addr acknowledge. This address acknowledge will be considered as valid
address acknowledge, then next address will be available on Bus2IP_Address bus.

e Slave IP generates Bus2IP_Addr acknowledge after the final value of C_TIMEOUT_CNTR_VAL.

If the slave IP does not respond within the C_TIMEOUT_CNTR_VAL value, the AXI Slave Burst generates the
address time-out condition. There will not be a data phase. The core will generate a SLVERR response on the AXI4
interface. The next address phase will start, where the internal address time-out counter starts monitoring the new
address phase. In this case, the address acknowledge generated by the slave IP will be considered as valid for the
new available address.

Data Phase Time-out Conditions

The AXI Slave Burst IP includes address and data phase time-out counters. Both the counters become active in the
design if C_LINCLUDE_TIMEOUT_CNT = 1. The data phase time out counter becomes active only when the slave
IP generates the address acknowledge for the present address on the Bus2IP_Addr.

* Slave IP generates Bus2IP_Rdack/Bus2IP_Wrack before the final value of C_TIMEOUT_CNTR_VAL.
This data acknowledge is considered as valid data acknowledge.

® Slave IP generates Bus2IP_Rdack/Bus2IP_Wrack along with, or later than, the final value of
C_TIMEOUT_CNTR_VAL.

This data acknowledge will not be considered as the valid data acknowledge, and error message (SLVERR) will be
generated for this transaction.
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Timing Diagrams
e C_RDATA_FIFO_DEPTH=0

Figure 4 represents AXI Slave Burst IP cores typical response for INCR read-write transactions from AXI4.

— axi_slave_hurst
& s_axi_aclk 1 AR AU A A A A
& s_ai_aresen 1
@ s_adi_awid i o R ]
& @ s_axi_awaddr 00000000 |400a00000 20 {oonooooo
& s_axi_awwvalid i 1 1
= @ s_axi_awlen ila} {00 10300
= @ s_axi_awsize i {0
= @ s_axi_awburst i {0 I ]
= @ s_axi_awlock i {0
& @ s_axi_awcache i {0 E__o
= @ s_axi_awprot 0 o @ o
& s_axi_awready 0 1 I1
= @ s_axi_wdata 00000000 (00000080 10.J00Z_JAD. 00000000000
= s_ai_wstrn i {0 Z 4 J8 0 il
& s_ai_wlast 0 1 1
& s_ai_wvalid i < T
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+ @ s_ai_id 3 o i
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= @ s_adi_arprot i {0 4 o
& s_ai_arvalid i 1 ] ]
& s_ai_arready 0 1 M
= s_axi_rid f o I3
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+ @ s_axi_rresp i i
& s_ai_rlast 1 1 I
& s_ai_rvalid 1 1 Il 1 Il I
& s_axi_rready 1 o ] L T
& typa_of_sfar i 1 ] [
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& buszip_rmw 1 q I
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& buszip_burst 0 1 7 1
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Figure 4: AXI Slave Burst Response For AXI4 INCR Mode Transactions (FIFO Not Included)
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Figure 5 represents AXI Slave Burst IP core response for FIXED read-write transactions from AXI4.

— axi_slave_burst
& s_axi_aclk 1 nnnnmmmnnn AR
& s_axi_aresetn 1
+ @ s_axi_awid ] {0 1B ]
= w} s_axi_awaddr 20001 FC 3400000000 ZO0001FCZ 100000000
& s_axi_awvalid 1 1 | ]
= 4 s_axi_awlen nz oo oz oD
= W s_axi_awsize 0 {0
+ @ s_axi_awhurst i {0
+ @ s_axi_awlock 0 o
+ @ s_axi_awrcache |3 {0 ] ]
+ @ s_axi_awprot 7 {0 7 ]
& s_axi_awready [0 1
= @ s_axi_woata 00070000-00000000 00070000 Jonl.. Joo6.. Joodooodo
= @ s_axi_wstrh 4 {0 4 ]
& s_axi_wlast i 1 1
& s_axi_wvalid 1 1 1
& s_axi_wready i 1
+ @ s_axi_hid 0 ] E
= @ s_awi_bresp i o
@ s_axi_bvalid 0 1 i
& s_axi_breacy 1 1 I LT
+ @ s_axi_arid 0 {0 B (i
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= 4 s_axi_arlock 0 {0
= 4 s_axi_arcache 0 {0 16 ]
+ @ s_axi_arprot i {0 4 ]
& s_axi_arvalid 0 1 1
& s_axi_arready i 1 I
= @ s_axi_rd ] ] JiE]
+ 4 s_axi_rdata. 00004100 (00000000 Y i0oooon... 000000, | foooooooo
= 4 s_axi_rresp 0 i
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& s_axi_rvalid 1 1 Il il I
& s_axi_rready 1 1 I | LT
& tupe_of_xfar i 1
— IPIF Signals
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Figure 5: AXI Slave Burst Response For AXI4 FIXED Read-Write Transactions (FIFO Not Included)
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Figure 6 shows AXI Slave Burst IP core response for WRAP read-write transactions from AXI4.

— axi_slave_burst
& s_ai_ack 1
& 5_axi_aresen 1 ]
= 5_axi_awid 9 TN T
1;* §_awi_awaddr 20001853 | 0000, 20001583 00000000
& 5_axi_awvalid 1 ] 1
=4 _axi_awlen 03 0 i3 Tno
=4 o_ad_awsize 0 0
4 s_axi_awhurst 2 [ ]
4 s_adi_awlock 1] i
=4 s_ad_awcache  [B (] ]
=4 o_adi_awprot 3 T o
& s_axi_aweady |0 N
4 s_adi_wiata D1000000| 0000... 01000000 Jooo__Jooo..Joo... Jo0o00000
4 s_ad_wstrh 8 0B [ I I
& s_axi_wlast 1] 1
& s_axi_wvalid 1 ] 1
& s_axi_wreaty 1]
4 s_ai_bid 0 0 ]
= 4 s_axi_bresp 1] i
& s_axi_bvalic 0 Il
& c_ai_bready 1] L1
4 s_adi_and 0 0
4 s_axi_araddr 20001830/ 0000, | [00000000
=4 _ad_arlen 03 [T
4 s_axi_arsize 1] i
=4 s_ad_arburst 2 [T
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= s_ad_arcache |1 [T
=4 o_ad_arprat 5 [T
& o_ad_arvalio 1 [
& s_axi_aready 0 N
4 _ad_id 0 i
::’ §_awi_rdata 00000000 | A0o00a0a0 ooono0, Tioo0no0. 000000, T 00a00000
= s_ai_mesp 0 0
& s_axi_tlast 1] N
& s_axi_vald 0 N N ] 1
& s_awi_neady 0 ] I O B
& type_of_xfer 0 L
— IPIF Signals
& hus2in_clk 1
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::’ husZin_addr (0000000 | 00000, JZ0001B3C | Jz0001 860 lnonoooon
&4 buszip_gala | 00000000 (D000 |D1000000 {IGT.._J000.. /000 _J0CE0000_J0000000
& hus2in_mw 0 \
=4 hus2ip_be 0 0 2 4 I i A I (T o
& bus2ip_burst 0 [ 1
=4 hus2in_burstlength | 00 00 3 [0
& bus2in_wrreq 0 I |
& bus2in_rdreq 0 I N N I
= 4 buszip_cs 0 0 Iz 1z A [z 11z o
=4 bus2ip_rdce 0 0 A Iz Tz Tz 0
=4 bus2ip_wrce 1] i 12 il
=4 ip2hus_data 00000000 | 00000000 JJoogo0g..joo0000... T {000000... j00000000
& inZhus_addrack |0 I I N I I
& ip2bus_rdack 0 1 1 N I
& ip2bus_wrack |0 I
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Figure 6: AXI Slave Burst Response For AXI4 WRAP Read-Write Transactions (FIFO Not Included)
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Figure 7 shows core response for slave generating address time out conditions for INCR read-write transactions

from AXI4. The transactions are completed with SLVERR response.

— axi_slave_burst

@ s axi_ack 1 AR A
& s_axi_aresetn 1
= s_awi_awid i { I (]
= s_axi_awaddr 00000000 |{J0000000 20, /00006000
& s_axi_awvalid 0 1 1
@ s_ad_awlen oo {oo 03 foo
& @ s_axi_awsize 1] {0
@ s_axi_awhurst 1] {0 n o
& @ s_axi_awinck 1] {0
= 4 s_axi_awcache 0 {0 E 1o
& @ s_axi_awprot ] { W o
& s_axi_awready 0 1 I
[+ 4 s_ai_welata 00000000 |{00000000 0. ooz, a0, J000... 00000000
& @ s_axi_wsirh i { I A I (I (]
P s axi_wlast 0 1 1
& s_amx_vwevalid 1] - T 1
& s_axi_wready 1] -
& @ s_axi_bid 3 il 15
= s_axi_bresp 0 il
& s_axi_bvalid 0 1 I
& s_axi_bready 1 - LT
o s_axi_arid 0 {0 i3 7]
= * s_axi_araddr nnnooonn |{0o0nnoon 120001DF4 fnonoonaon
@ s_axi_arlen oo {oo J03 Joo
& @ s_axi_arsize 1] {0
+ @ s_axi_arburst 1] {0 bl )]
& @ s_axi_arlock ] {
= @ s_axi_arcache 0 o b ]
= @ s_ad_arprot 0 I b1 ]
& s_awi_arvalid 0 1 [ ]
& s_axi_arready 0 1 il
& @ s_awi_rid [ il B
@ 5_axi_rdata 1000000/ 00000000 T i0oooo0.. Yoooooo... ) oooo0o... ) ooooooog
& @ s_axi_rresp 0 il
& s_axi_rlast 1 1 I
& s_ad_rvalid 1 1 I il I I
& s_axi_rready 1 I R e B A S e
& type_of xfer ] o [l
— IPIF Signals
& busip_clk 1 AR A
& buszip_resetn 1
-+ 9 busZip_addr 00000000 |f00000000 Jz0001E8E J20DDMESBC || JZ00010F4 Jz...|00000000
& 4 buszip_data 00000000 | [00n00000 [O00_fitz_JAD__JDo0nn0DA [0o0nonoo
@ buszip_mw 1 1 I
= 9 busZip_pe 1 i | R I ] i i ] JE I
& buszip_burst 0 O A N B R
-+ 4@ busZip_burstlength | 00 Joo Jo3 J{IT]
¥ buszip_wrreq ] 1 |
& buszip_rdreq 0 1 ] ] I |
& @ busZip_cs ] i Iz g oz iz 0z 1o
+ 9 buszip_rdce 0 o Iz 1z Tz 1z 1o
+ @ busZip_wrce 0 il 1z j
= 9 ipZbus_ata. 00000000 | [00000000 000000...J 000000000000y /00000000
& ipzbus_addrack |0 1 M M N M N
& ipZbus_rdack i 1 I I1 M I
& ip2hus_wrack 0 1 M
@ ipZbus_emar 1} 1
O e D e o e o b o b
How 115000 ps |q 200000 ps 400000 ps 00000 ps 00000 ps 1000000 ps 1200000 ps
Cursar 1 115001 ps
Cursor & I75000 ps
Cursar 3 05000 ps
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Figure 7: AXI Slave Burst Response For AXI4 INCR Mode Transactions When Slave IP Does Not Respond
the Address Available on Bus2IP_Addr (FIFO Not Included)
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Figure 8 shows core response for slave generating address time out conditions for FIXED read-write transactions
from AXI4. The transactions are completed with SLVERR response.

— axi_slave_hurst
& s ax_ack

1

& s_axi_aresetn 1
w A s_axd_awid ] 0 ] )]
1.* s_axi_awaddr aooooooo 00000000(20001863 (00000000
& s axi_awvalid ] 71
=4 s_axi_awlen on 00 | 0] oo
w4 s_axd_awsize ] 0
= s_axi_awhurst 0 i Iz ]
= s_axi_awlock a 0
= 4 s_axi_awcache 0 i )iz] o
w4 s_axl_awprot ] 0 ] )]
& s_axi_awready 0 I
1:* 5_axl_wdata aoooooog 00000000fD1000000  [AI00000ER 00004400 (0OCEDDO0 00000000
= s_axi_wstrb 0 i ) il 2 4 (1]
& s_ax_wiast ] 1
& s_axi_wvalid 0 1
& s_axi_wready ] 1 1 I 1
= s_axi_hid ] i )]
o s_axi_bresp ] 0 2 )]
& s_axi_bvalid 0 I
& s_axi_bready 1 LT
= s_axi_arid ] i
;:Q s_axi_araddr Qooooooo 00000000f20007B30 00000000
= s_axi_atlen oo 00 (1] Jl]
4 s_axi_arsize [i] 0
= s_axi_arburst 0 i Iz i
o4 s_axi_arlock [i] 0
= 4 s_axi_arcache 0 i )il i
4 s_axi_arprot [i] i ) i
& s_axi_arvalid ] |
& s_=xi_arready [i] I
w4 s_axi_rid ] 0
i:Q s_axi_rdata aoooogoo [IT]
= s_axi_rresp z 0 bl ] ] o B
& s axi_rlast 1 1
& s_a_rvalid 1 1 il M I
& s_axi_rready 1 |
— IPIC Signals
4 buszip_cik 1 U Ui Ui AU i iU Ui A Ui ruuruur
& buszip_resetn 1
;:Q buszip_addr 20001 B3C 00000000 JZ0001680 1Z0001B3C Jnonoooon
1:’ husZip_data aocCEO0000 00000000 (D1 000000 {D00000EG| (00004400 {00CBO000
& nuszip_rmw 1 I
=4 bus2ip_be z 1 2 3 i Iz J] )73 1 1B ] ]
@ huszip_burst 0 1 —
;:Q buszip_burstlength an 0o 03 i}
& huszip_wrreq 0 ]
& buszip_rdreq a I I [ [
+ 4 busZip_cs 0 0 ) Jo iz e e Iz lo
=4 huszip_wrce ] 0 1 I
=4 buszip_rdce 0 0 Iz e e Iz lo
=4 ip2bus_data anooo0oo 00000000
& ip2hus_wrack 0
& ip2bus_rdack a
& ip2hus_addrack 0
& ip2bus_error a
& type_of_xfer ] LT
Y Now | 40215000 75 | ' zhgono s I " sd000 g ‘ " sdno0 s ‘ " 00000 o I ‘1U‘UUD‘DDIps| b
CrL Cursor 1 1035000 ps
Cr) Cursor 3 235000 ps
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Figure 8: AXI Slave Burst Response For AXI4 FIXED Mode Transactions When Slave IP Does Not Respond
the Address Available on Bus2IP_Addr (FIFO Not Included)
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Figure 9 shows core response for slave generating address time out conditions for WRAP read-write transactions
from AXI4. The transactions are completed with SLVERR response.

— axi_slave_burst
& s_axi_ack
& 5_axi_areseln

& @ s_axi_awid

& s_axi_awaddr
& =_axi_awvalid

00oaond

|

i 1 fo

00000000(Z0001683 [ |00000000
[T

1
1
a
il
1}
& @ s_axi_awlen oo i} o3 Joo
[ s_axi_awsize i] 0
& s_axi_awhurst 0 i 1z ]
=4 s_axi_awlock ] il
& @ s_axi_awcache ] i IE )1
[ @ s_axi_awprat a i 13 o
& s_axi_awready 0 M
1.‘ s_axi_wilata 0o0naoaag 00000000YD1000000 {G00000ES J00004400 (00CEDO00 (00000000
@ s_axi_wstrh ] i I8 i 12 14 i)
& s_axi_wlast a 1
& s_axi_umalid 0 1
@ s_axi_wready 0 I il I Il
& @ s_axi_hid a ] bE]
& @ s_axi_bresp i] 0 12 Io
& s_axi_hvalid 0 1
& s_axi_bready 1 LT
s axi_and ] i
& s_ax_araddr 0000000D 0000000120001 BaD {G0000000
=4 s_axi_arlen oo i} (1] 00
=4 s_axi_arsize ] il
& @ s_axi_arburst ] i 12 i
[+ @ s_axi_arlock i] 0
& @ s_axi_arcache 0 i il 1
w4 s_axi_amrot ] 0 15 )]
& s_axi_arvalid ] 1
& s_axi_arready a Il
= s_axi_rid ] il
1.’ s_axi_rdata 0o0naoaag Qopooang
[ @ s_axi_rresp z 0 o 8] o o
& s_axi_rlast 1 I
& s_axi_rvalid 1 1 I Il I
Q s_axi_rready 1 1|
— IPIC Signals
& buszip_clk 1 JUturUuI Ui U Ui U U U Ui i Ui iU uu i iU i L Ui uwr I
& buszip_resetn 1
1.’ husZip_addr 20001B3C 00000000 (20001860 J20001EEC Tongooaog
i:* busZip_data aoceoooo Qaooooooo 101000000 |000000ER] (00004400 JODCENDO0
& buslip_rmw 1 I
=4 bus2ip_be z 1 1z & il 1z 1 Iz T ] bl 211
& buszip_burst ] 1
[+ @ busZip_burstiength an ili} 103 Joo
& buslip_wrreq a 1
& buszip_rdrey o I 1M ] [
+ 4 busZip_cs i i 1z oz 2 184 Iz 1o
[} @ busZip_wrce ] i 1z 1]
[+ @ bus?ip_rdce a 0 2 12 e Lz 10
1.‘ ipzhus_data 0o0naoaag Qooaoagg
& ip2bus_wrack 1}
& ip?hus_rdack a
& ipPhus_addrack a
& ipzbus_error i
Q type_of_xfer 1} LT
Now | 40215000 ps | ' sdoong ps | : " 4booho ps | ‘ " etooio ps : " ghonio ps | : 'wluuuluolps' b
Cursar 1 1035000 ps
Cursar 3 235000 ps
DS679_09

Figure 9: AXI Slave Burst Response For AXl4 WRAP Mode Transactions When Slave IP Does Not Respond
the Address Available on Bus2IP_Addr (FIFO Not Included)
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Figure 10 shows core response for slave generating data time out conditions for INCR read-write transactions from
AXI4.The transactions are completed with SLVERR response.

— axi_slave_burst
& s_axi_aclk 1 AR AR aannanannnmafg
& s_axi_aresetn 1
= s_ari_awid i 0 a0
= s_axi_awaddr 00000000 00000000 20, /00000000
& s_asi_awvalid i 1 1
= @ s_axi_awlan oo {00 105 Jo0
= @ s_axi_awsize i 0
= @ s_axi_awhurst i {0 o
= & s_axi_awlock i 0
= @ s_awi_awcache i {0 E__o
= @ s_axi_awprat i {0 T ]
& s_ai_awready i 1 [1
= @ s_axi_widata nonoooon (Hoooooono 0. {00z00000 JADO000. 00000004 00000000
= s_axi_wstrh i 0 1z 4 ] il ]
& s_ax_wlast i 1 T 1
& s_axi_wvalid i o ]
& s_axi_wready i 1 I1 I1 1 1
= s_awi_bid 3 o i
= @ s_axi_brasp z i Iz ]
& s_asi_bvalid 1 1 I
& s_axi_bready 1 1 | LT
= s_awi_ard 6 0 6 o
] w} s_axi_araddr 20001 DF4/{00000000 20001 0F4 (00000000
= 4 s_axi_arlen 03 oo 03 Joo
& @ s_awi_arsize i {0
= @ s_axi_arhurst 1 {0 i Io
= 9 s_axi_arlock i 0
+ @ s_axi_arcache B {0 (& o
= @ s_awi_arprot 4 0 1 ]
& s_axi_arvalid 1 1 | ]
& s_asi_arready i 1 I
= @ s_awi_rid i ] 16
= @ s_axi_rdata noooooon | 00000000
= @ s_awi_rresp i il i i i ]
& s_axi_rast i 1 I
& s_aei_rvalid i o I I M i
& s_axi_ready 1 1 | L LT
& type_of_xfer i] o | LT
— IPIF Signals
& buszip_clk 1 ARy
& buszip_resatn 1
= bus2ip_addr 00000000 [{D0000000 Jz0001ERG Jz0001ERC [ Jzo0010F4 {70001 |00000000
= 4 busZip_data. 00000000 [J00000000 JO00DESOD J00Z00000 [A0O00000 [000000D4 00000000
& huszip_mw 0 1 ]
= 9 busZip_he 1 ] Iz T4 ] il oz T4 3 il (1]
& huszip_burst 0 1 I 1
& @ busZip_burstlength | 00 o0 j03 |00
& buszip_wrrag 1 1 ] 1
& busip_rdreq 0 o I I I1 I1
= @ bus?ip_cs i o Iz | & 1z 1z 1z o
= & busip_rdce 0 o Iz Tz Tz Tz o
= 4 busZip_wrce i o Iz Io
= & ipZbus_data noooooon | 00000000
& ipzbus_addrack |0 1 I I I I I I I M
& ipzhus_rdack 0 1
& ipzbus_wrack i 1
& ipzhus_emar 0 1
; I L A L N R R R N EEERE
* Mow (15000 ps | 200000 ps 400000 ps 00000 pk 00000 ps 1000000 ps 1200000 ps
=] Cursor 1 115001 ps
= Cursor 2 15000 ps
= Cursor 3 {35000 ps
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Figure 10: AXI Slave Burst Response For AXI4 INCR Mode Transactions When Slave IP Does Not Respond
the Read and Write Data Phase (FIFO Not Included)
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Figure 11 shows core response for slave generating data time out conditions for FIXED read-write transactions from
AXI4.The transactions are completed with SLVERR response.

— axi_slave_hurst
& s_axi_aclk 1 Uy iU TR U mnrn AU Uuuw e gUU
& s_axi_aresein 1
@ s_axi_awid 9 {0 JE] ]
1;* 5_axi_awaddr 20001 C3E 00000000 120001 C3E J00000000
& s_axi_awvalid 1 1 | |
= @ s_axi_awlen 03 {on 03 Joo
+ @ s_axi_awsize 0 {0
= @ s_axi_awhurst i {0
+ @ s_axi_awlack 0 {0
= @ s_sri_awcache 1 {0 i i
+ @ s_axi_awprat 7 o i il
& s_axi_awready 0 1 I
& @ s_axi_widata 00Coooon-{on0o0o0oon la0conona JDOF10000 00330000 J000Z0000 (00000000
o @ s_ani_wstrh 4 {0 4 (1]
& s_axi_wiast 0 1 1
& s_awi_wvalid 1 1 ]
& s_axi_wready i 1 MM M I I
+ @ s_axi_hid 0 ] JE]
+ @ s_axi_hresp 0 i Iz Ia
& s_axi_bvalid 0 1 it
& s_asi_bready 1 1 | LT
+ @ s_axi_and 0 {0 S ]
= @ s_axi_araddr 00000000 | 00000000 00, jon0anonn
+ @ s_axi_arlen oo {00 I (]
+ @ s_axi_arsize 0 {0
+ @ s_axi_arburst i {0
+ @ s_axi_arlack 0 {0
+ @ s_axi_arcache 0 0] 30
= @ s_axi_arprot 0 {0 iz o
& s_axi_arvalid 0 1 1
& s_axi_arready 0 1 I
= @ s_axi_rid E il IE
= @ s_axi_rdata 00000000 | 00000000
+ @ s_axi_rrasp H i 1o il o | 1o
& s_ai_rast 1 1 Il
& s_axi_rvalid 1 1 M M I I
& s_axi_ready 1 1 L] L L1
& type_of_«fer 0 1
— IFIF Signals
& huszip_clk 1 AR AU A AR
& buszip_resatn 1
= @ bus2ip_addr 0000000 |{0oao00oa Iz0001EEG | eoomicac /00000000
+ 4 busZip_data. 00000000 | (00000000 Jo0coooon | Jo0CD0000 J00F10000 00930000 00020000 00000000
& bus2ip_mw 1 1 I [
+ 4 busZip_he 4 il JiG il Iz [T io
& buszip_burst 0 1 I
= 4 buszip_burstiength |00 Jon 03 o0
& buszip_wrraq 0 1 I
& buszip_rdreq 0 1 M M I I
+ 4 buslip_cs 0 i Iz 1z 1z 1z | (1]
+ 4 busZip_rdce 0 ] Iz 1z Tz e o
+ 4 busZip_wrce 0 i i 0
= @ ipZhus_data oooooooo | fooodo00n
& ipehus_addrack | D 1 I I I M I I I I
& ipzhus_rdack 0 1
& ipZhus_wrack 0 1
& ipZbus_error i 1
. verrrrerebvrrevereebrererrorberereceorboevevereebevercveccbrvercrorboevrvecrebevrvrvrec brrrrcrrcn boevrcrendbecrcrrven berre
" Mo (15000 ps g4 200000 ps 400000 ps 600000 ps 800000 ps 1000000 ps 1200000 ps
= Cursor 1 13007 ps
=] Curgor 2 195000 ps
= Cursor 3 [i85000 ps
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Figure 11: AXI Slave Burst Response For AXI4 FIXED Mode Transactions When Slave IP Does Not Respond
the Read and Write Data Phase (FIFO Not Included)
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Figure 12shows core response for slave generating data time out conditions for WRAP read-write transactions from
AXI4.The transactions are completed with SLVERR response.

— axi_slawe_burst
& s_adi_ack 1 L g e
& s_axi_aresetn 1
= s_axi_awid 0 {0 JE] ]
1.0 5_axi_awaddr 00000000 |H00000000 T20001883 100000000
& s_asi_awvalid i 1 1
= 9 s_axi_awlen 0o {00 K] J{ili]
= s_axi_awsize 0 {0
& @ s_axi_awhurst il {0 Z il
= @ s_axi_awlock 0 {0
= @ s_axi_awcache 0 {0 E ]
+ @ s_axi_awprot il {0 i ]
& s_awi_awready i 1 [1
@ s_axi_widata 00000000 00000000 ‘000000 J00DO00ES 00004400 JODCEOODD 00000000
+ @ s_axi_wstrh il {0 JE i Iz T8 0
& s_axi_wlast 0 1 1
& s_axi_wvalid 0 " e |
& s_axi_wready i 1 I I I I
+ @ 5_awi_bid ] ] 13
+ @ s_axi_bresp H bl 1z |
& s_axi_bvalid 1 1 I
& s_axi_bready 1 1 ] L1
+ @ s_axi_arid i o
1:’ s_axi_araddr 00000000 400000000 T Joooooono
= 4 s_axi_arlen oo {00 oo
+ @ s_axi_arsize i o
+ @ s_axi_arburst 0 {0 I ]
= s_axi_arlock 0 {0
+ @ s_axi_arcache il {0 o
= 4 s_axi_arprot 0 {0 Lo
& s_axi_arvalid 0 1 1
& s_axi_arready i 1 ]
= s_awi_rid 0 ]
+ @ s_axi_rdata 00000000 | 00000000
= @ s_axi_tresp 0 il 1o i i ]
& s_axi_rlast 0 1 i
& s_axi_rvalid i 1 N M I 1
& s_axi_rready 1 1 | | | — ||
& type_of_#fer i 1 L0
— IPIF Signals
& buszip_clk 1 0B g g RNy M BRIATAH
& busZip_resetn 1
+ @ buszZip_addr 00000000 (00000000 JZ0001E3C I_IZ0001880 00000000
+ 9 busZip_data 00000000 | J00000000 [D1000000 01000000 {000000ES 00004400 JO0CEOOO0 {00000000
& buszip_rmw i 1 1
+ @ buszip_he 4 o I i il J2 i il Iz Ta o
& busZip_burst i 1 ] |
+ @ busZip_burstiength | 00 1oo T3 Jog
& husFip_wrren 1 1 ]
& bus2ip_rdreg i 1 M M I1 I1
+ & buszip_cs i o Iz Nz e e Tz o
+ 4 buszip_rdce i o 2 =z 1z 1z il
= 4 buszip_wrce i o Iz o
+ @ ipZhus_data 00000000 | 00000000
& ipzhus_addrack [0 1 I Il I I I I I I
& ip2bus_rdack i 1
& ipzhus_wrack i 1
& ipzhus_errar i 1
" I R N Y AR R A A
% Mow 15000 ps | 200000 ps 400000 ps 0000 ps | 0000 ps 1000000 ps | 1200000 ps
=] Cursor 1 115001 pg
= Cursor 2 |I65000 ps
= Cursor 3 155000 ns
DS679_12

Figure 12: AXI Slave Burst Response For AXI4 WRAP Mode Transactions When Slave IP Does Not Respond

the Read and Write Data Phase (FIFO Not Included)

DS769 June 22, 2010
Product Specification

www.xilinx.com 34


http://www.xilinx.com

& XILINX.

LogiCORE IP AXI Slave Burst (v1.00a)

C_RDATA_FIFO_DEPTH= 32

Figure 13 shows AXI Slave Burst IP core response for INCR read-write transactions from AXI4.

— axi_slave_burst
& s ai_ack 1 00 g g g g g e gy A A b
& s_axi_aresen 1
@ s_axi_awin 0 {0 5o
o @ s_awi_awaddr 00000000 |{00000800 Z0_janoooong
& s_axi_awvalid 0 1 1
= @ s_axi_awlen oo {00 03 oo
= @ s_axi_awsize 0 {0
o s_awi_awburst 0 {0 I ]
= s_axi_awlock 1] {0
+ @ s_axi_awrache 0 {0 E_1o
= 4 5_axi_awprot i o Ao
& s_axi_awready i 1 I1
=& s_axi_wdala 00000000 |{00000000 J0..Jo0z. JaD... J000... 00000000
& s_axi_wstrh il {0 N T I 0
& s_axi_wlast i 1 1
& s_axi_wvalid 0 R N A A
& s_axi_wreaoy i 1
= s_axi_bid 3 ] i
o @ s_awi_bresp 0 i
& s_axi_bvalio i 1 1
& s_axi_tready 1 1 | LT
= s_axi_arid 0 {0 (& ]
1.0 5_axi_araddr 00000000 (00000000 120001DF4 100000000
+ 4 s_axi_arlen 00 {og 03 (il
+ @ s_axi_arsize 0 {0
o @ s_awi_arburst 0 {0 il il
= s_axi_arlock 0 40
= 4 s_axi_arcache i 0] B ]
= @ s_axi_arprot 0 {0 ] ]
& s_axi_arvalid 0 1 ] |
& s_axi_arready i 1 I
= s_axi_rid [ ] 16
o @ s_awi_rdata 1C000000| R RMHKA GG, TG T [DOOGOKY
= s_ani_mesp il o
& s_axi_rlast 1 1 I
& s_axi_rvalid 1 1 I I I I
& s_axi_rready 1 1 I L e r 7 ]
& type_of_wfer i 1 ] [T | I R I
— IPIF Signals
& buszip_clk 1 LR AL g g e R RYRYAA
& buszip_resetn 1
= 4 buszip_addr 00000000 | 00000000 {ZO001EGE JZ0001EGC | Jz00010F4 290 (TS AT
= @ busZip_data 00000000 | 00000000 1000, Jo0z A0 (00000004 (00000000
& busZip_rmw i 1 ] I —
= @ buszip_be i o 2 Y8 il Iz Ja Ja 0]
& huszip_burst i 1 1 7 1
+ 4 busZip_burstlength | 00 joo 103 il 1] 100
& buszip_wrreqg i 1 I |
& buszip_rdreg i 1 f |
+ @ busFip_cs 0 il 1z iz 1o
[+ 4 busZip_rdce i o 1z 10
= & buszip_wrce i ] Iz ]
= 4 ipzhus_data 00000000 | 0000a00 Tooooo. o000, o000, nooo0go
& ipzbus_addrack [0 1 I I I M M
& ip2bus_rdack i 1 ] I I M
& ipzhus_wrack i 1 i
& ipzhus_errar i 1
- L o e e e b oo Lo b
Mow 15000 ps |, 200000 ps 400000 ps 600000 ps 00000 ps 1000000 ps 1200000 ps
Cursor 1115001 ps
Cursor 2 (45000 ps
Cursor 3 05000 ps
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Figure 13: AXI Slave Burst Response For AXI4 INCR Read-Write Transactions (FIFO is Included)
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Figure 14 shows AXI Slave Burst IP core response for FIXED read-write transactions from AXI4.

— axi_slawve_burst
& s_axi_aclk

1

mmmmwmmmmwmmmmmmwmwwmmmwm

& s_axi_aresetn 1
+ 4 5_axi_awid q i ] o
+ ’ 5_axi_awaddr Z0001C3E| 000000770001 C3E J00000000
& s_axi_awvalid 1 ]
= @ s_awi_awlen 03 il 103 oo
= s_axi_awsize i i
+ @ s_axi_awburst |0 i
+ @ s_axi_awlock i i
+ @ s_axi_awrcache |1 i il ]
+ 4 s_axi_awprot 7 i 7 i
& s_axi_awready |0 N
= s_axi_wdata 00CDO000 000000, J00CDO00D Joo... Joo... J00... 00000000
= @ s_axi_wstrh 4 i ] o
& s_axi_wlast 0 1
& s_axi_wvalid 1 ]
& s_axi_wready |0
4 s_axi_bid i i JE]
£ v) s_axi_hresp a a
& s_axi_bvalid i I}
& s_asi_bready 1 [
+ @ s_axi_arid 0 i |0
+ 4 s_axi_araddr 10000000 | 100000, 200, 00000000
= 4 s_axi_arlen oo il 103 o0
= @ s_axi_arsize i i
+ @ s_axi_arburst 0 i
+ @ s_axi_arlock n i
+ 4 s_axi_arcache |0 i I (1
= s_axi_arprat i i 20
& s_axi_arvalid i 1
& s_axi_aready |0 I
= @ s_axi_rid E i JE
& & s_ax_rdata 001 C0000| EEXFHHER AN VI T ) T O
+ @ s_axi_resp i i
& s_axi_rlast 1 I
& s_axi_rvalid 1 I I M I
& s_ani_meady 1 1 L ML
& type_of_sfer i
— IPIF Signals
& busip_clk 1 T AU AU U AU U A Ui U
& busZip_resetn |1
= @ hus2ip_addr 00000000 | 00000000 |20001BE8 | JZ000i1Cac 00000000
= @ buszip_data 10000000 | 10000000 j00coon0n | oo Jon.. fo0. {000Z0000  joodooood
& buszip_mw i |
+ 4 buszip_be i i Ja & i Iz o T o
& buszip_burst 0
+ 4 busZip_burstlen...| 00 il 103 I o3 oo
& bus2ip_wrreq i I |
& buszip_rdreg i 1
+ @ buszip_cs i i Iz Iz ]
+ 4 buszip_rdce n i Iz o
+ 4 busZip_wrce 0 i Iz il
= 4 ip2bus_data 00000000 | 00000000 [Yoooo.. [jooon.. {ioood... {000000an
& ip2bus_addrack |0 M I I I I
& ipzhus_rdack i M I i M
& ipzbus_wrack |0 I
& ipzhus_errar n
A N A R R A T R K R R AR KRR R AIX
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Figure 14: AXI Slave Burst Response For AXI4 FIXED Read-Write Transactions (FIFO is Included)
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& XILINX.

LogiCORE IP AXI Slave Burst (v1.00a)

Figure 15 shows AXI Slave Burst IP core response for WRAP read-write transactions from AXI4.

— axi_slave_burst
& s_=d_anlk

1

Jnnrnmnm AU AU AU AU

& s_adi_aresetn 1
= s_ami_awid 9 ] |E] ]
4@ s_ax_awaddr 20001863 |{00000000 | EI ik /00000000
& s_axd_awvalid 1 1 |
= s_asi_awlen 03 {on |03 (il
= s_axi_awsize i {0
4 s_axi_awhurst z {0 1z ]
= s_axi_awlock i {0
+ 4 5_axi_awcache ] {0 B i
& 4 s_axi_awprot 3 {0 I3 i
& s_axi_awready 0 1 I
@ s_ax_wilata D1000000|{00000000 |D1000000 J00o...Joon.od... 00000000
4 s_axi_wstrh & {0 Ia T2 & 1o
& s ok wlast i 1 1
& s_axi_wvalid 1 1 |
& s_axd_wready i 1
= s_axi_hid i (] JE]
=4 s_axi_bresp i i
& s_axi_bvalid 0 1 1
& s_=d_bready i 1 | LT
= s_awi_arid i {0
= s_axi_araddr 20001B30|{00000000 | _Jooooondo
+ 4 s_axi_arlen 03 {00 | oo
o s_awi_arsize i {0
@ s_asi_arburst 2 {0 1o
4 4 s_axi_arlock i {0
+ 4 s_axi_arcache 1 {0 | 0]
= @ s_asi_arprot 5 {0 | 1o
& s_=xd_arvalid 1 1 1
& s_adi_arready i 1 1
= s_axi_rid i ]
= s_md_rdala R K| PR AN Nl ST ) e
= s_axi_rresp i i
& s_axi_rlast i 1 i
& s_aHd_rvalio i 1 Il I il I
& s_ad_rreany i 1 | A I |
& typa_of_wfar 0 1 [}
— IFIF Signals
& buszip_cik 1 T AU AU Ui U AU iU nUruu AU
4 busZip_resetn 1
= husZip_addr 00000000 | 00000000 J20001B3C T 20001680 /00000000
=4 buszip_data 00000000 | 00000000 {D1000000 L D1, Jooo. fooo. JA0CE0000 JD0000dod
& busZip_rmw 0 1 |
= 4 buszip_be 0 o Iz T I8 i ) I ) o
& buszip_hurst 0 1 [ |
+ 4 buszip_burstlength | 00 oo 103 il 0 00
& busZip_wrreqg i 1 [
& busZip_rdreg i 1 1
+ 4 husFip_cs i o Iz e ]
+ 4 buszip_rdce 0 o 1z o
= buszip_wrce i ] Iz ]
= 4 ipZhus_data 00000000 | 00000000 Ioooon o00o0. 00000, 00000000
& ip2bus_addrack |0 1 M I I 1 1
& ip2bus_rdack 0 1 I I i I
& ipzbus_wrack 0 1 I
& ipzhus_error i 1
A I A A L O A R L AT
Maw (115000 ps |y 200000 ps 400000 ps BO00OD ps 00000 ps 1000000 ps | 1200000 ps
Cursor 1 715007 ps
Cursor 2 165000 ps
Cursor 3 69000 ps
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Figure 15: AXI Slave Burst Response For AXI4 FIXED Read-Write Transactions (FIFO is Included)
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& XILINX. LogiCORE IP AXI Slave Burst (v1.00a)

Figure 16 shows core response for slave generating write response when AWVALID is generated ahead of WVALID
from AXI4.

Messages
— axi_slave_hurst
& s_axi_aclk 1 Juuuuuuuirurrrruur Uy rru U U rr iU i g i i i U U Uy w Ly
& s_axi_areset 0 T |
= 4 s_axi_awid E -0 E_ 1T i
= 4 s_axi_araddr 00000000 00000000
o s_axi_awaddr 20001031 |-{O00OD00G [Z0._. IZ0001FEC {Z0001696
& s_axi_awvalid 1 1 |
+ @ s_axi_awlen 05 S ] 05
@ s_awi_awsize 0 -0
= s_axi_awhurst 1 -0 il
=4 s_axi_awlock i -0
+ 4 s_axi_awcacha 1 -0 il B
=4 s_axi_awprot i 0 ] 15
& s_axi_awready i 1 I M
+ @ s_axi_widata oooooooo  |H0000o000o0 T f00cZo._ J7F000... (00000000000 JO00FEQD.. 00000000 0. JD000E._. J00F
@ s_awi_wstrb i 0 I I5 i Iz ] ] i ]
& s_axi_wlast i 1 T 1
& s_axi_wvalid i 1 I S N R
& s_axi_uready 1 1 1 T 1 1 1 1 1 1 I
= s_axi_bid E o IE c
+ @ s_axi_bresp 0 o
& s_axi_bvalid 0 1 I
& s_axi_bready 1 1 LT
= s_axi_arid 0 -0
= s_axi_araddr 00000000 |-00000000
+ 4 s_axi_arlen oo 00
= 4 s_axi_arsize 0 -0
+ @ s_axi_arburst 1] -
+ 4 s_axi_arlock 0 -0
+ @ s_awi_arcache 0 -0
,1;0 s_axi_arprot 1] -0
& s_axi_arvalid i 1
& s_axi_arready i 1
@ s_awi_rid 0 ]
D s_axi_rdata P PR
& @ s_axi_resp il (o
& s_axi_rlast 0 1
& s_axi_rvalid 0 1
& s_axi_ready 1 1 ]
P busip_clk 1 ey ey A Ry AR R R A R A A R R A A A A Ay g A p g A Ny Ay Ay
& buszip_reset i I |
= ¥ ip2hus_data onoooooo | 00000000
& ipFhus_wrack n 1 M M M M M M
& ipzhus_addrack i 1 Il Il Il I I I
& ip2bus_rdack 0 o
& ipzhus_error i 1
& 4 busZip_addr 20001030 |({0000000G i IR [z0001034 [0_[ZooniFeC
+ 4 buszip_data 00000000 | 00000000 lnoogo.. J00czo.. JFF000.. 00000, {0o0o0.. f00FEQo0O 0. fnoooog. Yoo,
& buszip_mw i 1
1+ 4 busZip_be 0 o Iz Ja & i Iz Ja T 1z
& buszip_burst 1 1 | I S |
= 4 buszip_burstiength 05 fon 0k T
& buszip_wrreg i 1 ] L7
& buszip_rdreg i 1
= @ busZip_cs 0 ] 1z nz
= @ busZip_rdce i i
+ @ nuszip_wrce n o Iz oz
& rd_fifo_ampty i
& rmw_reg i 1
& ra_nfo_empty_1 i
+ 4 address_int 00000000 | DO000000
+ 4 addr_int 20001031 |{00000000 Jz0.. Jz0001FEC 170001836
. Now | 455000 ps psl T 1 ZbDDIDD;;s T 4IDDDIDDpls o T EIDDDED;;s o
= Cursor £ | 245000 ps
= Cursor 3 | 635000 ps
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Figure 16: AXI Slave Burst Response For AX14 WRAP Read-Write Transactions (FIFO is Included) AWVALID
and WVALID at a Different Time.

DS769 June 22, 2010 www.xilinx.com 38
Product Specification


http://www.xilinx.com

& XILINX.

LogiCORE IP AXI Slave Burst (v1.00a)

Figure 17 shows core response for slave generating address time out conditions for INCR read-write transactions
from AXI4. The transactions are completed with SLVERR response.

— axi_slave_hurst

¥ s_axi_aclk 1 Ny gy g gy g gy by g gy gy gy g gy gy ey g oy by g gy ey g R gy gy gy g gy Ay ey
& s_ad_aresein 1 |
= @ s_axd_awid E 0__E b}
& 4 s_axi_awaddr 20001034 (20007054 | 00000000
& s_axi_avvalid 1 T
# 9 s_axi_awlen [i'3 0006 oo
= s_axi_awsize ] 0
& 9 s_axi_awburst 1 01 ji]
4 s_axi_awlock i] 0
= @ s_axi_awcache & [T ) kil
= s_axi_awprot 3 013 ji]
& s_axi_awready 1 !
@ s_axi_wdata 00000083
1+ @ s_axi_wstrh 1 [T ] Iz 1 18 )] 2 j )]
& s_axi_wlast i]
& s_ad_wvalid 1 | 1
& s_axi_wready 1] Il I1 I I I I1 I
= s_axi_bid E 0 IE
& 9 s_axi_bresp ] 0 1z 1o
& s_axd_bvalid i] I
& s_axi_bready 1 LT
& s_axi_arid 4 0 10
1+ 9 s_axi_araddr Z00N1FED 0020001 FED 00000000
= @ s_ax_arlen 06 00_Jo6 i
= @ s_ax_arsize 1] ]
& @ s_axi_arburst 1 01 10
4 s_axi_arlock i] i]
= @ s_axi_arcache z 0z )1
& 9 s_axi_arprat i] 0
& s_adi_arvalid i] 1
& s_ad_arready 1] I
= s_axi_nd 1] 0 Ja
& s_axi_rdata KHKKHRRK T 1 [t T i} | Pl B¢ it e | SETEET S| it RGO, {0000
= @ s_axi_mresp i) i 0] ) ] ] 0] RN )] 1o
@ o axi_rlast 0
& s_axi_rvalid ] I I I I I 'l
& s_axi_rready 1
— IPIC Signals
¥ buszip_clk 1 Ny gy g gy g gy by g gy gy gy g gy gy ey g oy by g gy ey g R gy gy gy g gy Ay ey
@ busZip_resetn 1 T
= 4 buszip_addr 20001034 000... (20001034 120001038 J20001FED 20001FES Jono0
= 9 busZip_data 00000083
& busZip_rmw i [
i+ 9 buszip_be 1 il 1z )] )] il 1z )] il 1z & ) il 1z & il
& bus2ip_burst 1
1+ 9 buszip_burstlength 06 00 J06 \oo]oe (I
& busZip_wrreq 1 1
@ hus2ip_rdreg 1] ]
1+ 4 buszip_cs z 0 Iz 10z 10
1+ 9 busZip_wrce z 0 Iz 10
# 4 buszip_rdce i] i] 2 Ji}
= @ p2hus_data 00000000 00000000
& ip2hus_wrack i
& ipzhus_rdack o
& ip2bus_addrack 0
& ipzbus_eror i
& type_of xfer 1 LT
cwel Mow | 40215000 ps ]EIEI‘EIEI‘ps‘ e ‘aﬁmn‘nn‘ps' e 'aﬁun‘nn;as‘ e EE‘I[IEIIEIEI;JS ot ‘TEIIEI[IE:[IEI‘;JS‘ e ‘12IEIEI[:EI[I‘ps‘ Y ' ITQ‘[IEIE:EIEI‘;JS‘ s
i - € Cursar 2 265000 ps
& o & Cursor 3 1445000 ps
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Figure 17: AXI Slave Burst Response For AXI4 INCR Mode Transactions When Slave IP Does Not Respond

the Address Available on Bus2IP_Addr (FIFO is Included)
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& XILINX.

LogiCORE IP AXI Slave Burst (v1.00a)

Figure 18 shows core response for slave generating address time out conditions for FIXED read-write transactions
from AXI4. The transactions are completed with SLVERR response.
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Figure 18: AXI Slave Burst Response For AXI4 FIXED Mode Transactions When Slave IP Does Not Respond
the Address Available on Bus2IP_Addr (FIFO is Included)
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& XILINX.

LogiCORE IP AXI Slave Burst (v1.00a)

Figure 19 shows core response for slave generating address time out conditions for WRAP read-write transactions
from AXI4. The transactions are completed with SLVERR response.

— axi_slave_burst
& s_axi_aclk

1

T UL Ui ooy Ui i iU Ui Uiy i

& s_axi_aresetn 1
=4 s_axi_awid 0 i ] i}
:.* s_axi_awaddr 00000000 00000, 20001885 100000000
& s_axi_awvalid 0 1
= 4 s_axi_awlen 00 [ili (1] 1od
= s_axi_awsize 0 i
& @ s_axi_awhurst 0 i 1z ]
=4 s_axi_awlock 0 i
= 4 s_axi_awcache 0 0 B ]
& 4 s_axi_awprat 0 0 ] il
& s_axi_awready 0 !
= s_axi_widata 00000000 00000..(D1000000  {D00000ES  {00004400  {D0CBO000 (00000000
[+ @ s_axi_wstrh 1 i & i Iz i (i
& s_axi_wlast 0 1 1
& s_axi_wvalid 0 \
& s_axi_wready 0 il M il gl
=4 s_axi_hid 39 i JE]
& @ s_axi_bresp 0 i 12 10
& s_axi_bvalid 0 1
& s_axi_bready 1 LT
i;‘ 5_axi_arid 0 i]
:.‘ s_axi_araddr 00000000 00000, 20007 B30 JB0000000
= @ s_axi_arlen 0o 00 03 Joo
= 4 s_axi_arsize 0 [i]
= 4 s_axi_arburst 0 i 1z o
1;0 s_axi_arlock 1) 0
= 4 s_axi_arcache 0 i 1 1o
=4 s_axi_arprat 0 i 15 1]
& s_axi_arvalid 0 1
& s_axi_arready 0 M
= s_axi_rid 0 0
= s_axi_rdata 00000000 WA AR KA CERGOCL T RCGRO JTROCOCE . TRGCOORR T RCGRAC] TTROCHR IGO0 | IXKRRHKER
= 4 s_axi_rresp 2 0 1z o ] ] | 0]
& s_axi_rast 1 1
& s_axi_rvalid 1 M nl I 1
& s_axi_rready 1 [ — L T
— IPIC Signals
& busip_clk 1 LRy Ay gy gy gy g Sy gy g g Sy Ry gy gy Sy Ay ey gy Ry ey Sy A ey gy gyt
& buszip_resetn 1
:;* huszip_addr 20001 Bac 000000... 70001860 120001B3C Jfmonoooon
i;‘ busZip_data 0oceooon 00000000 o1 0na0a0 /000000EG 00004400 J0NCEO0O0
& buszip_rnw 0 I
+ 4 busZip_be 1 1 12 i il 12 1 1z i 1B il
& buszip_burst 0 1
=4 busZip_burstiength it} 00 K] Joolos 100
& buszip_wrreq i ]
& buszip_rdreg 0 ]
= 4 busZip_cs 0 i 12 | T 1]
& 4 busZip_wrce 0 i 2 o
= 4 buszip_rdce 0 i 3 1o
= ipZbus_ata 00000000 00000000
& ip2bus_wrack 1}
& ipzhus_rdack 0
& ip2bus_addrack i
& ip2hus_errar 0
& typa_of_xfar 0 LI
e Now | 40215000 s | zdpgn pe P abont ps P shoom pe I " sboono pe b ‘mluuuluu‘ps‘ ‘
mse Cursor 1 975000 ps
i Cursor 3 295000 ps
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Figure 19: AXI Slave Burst Response For AXI4 WRAP Mode Transactions When Slave IP Does Not Respond
the Address Available on Bus2IP_Addr (FIFO is Included)
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& XILINX. LogiCORE IP AXI Slave Burst (v1.00a)

Figure 20 shows core response for slave generating data time out conditions for INCR read-write transactions from
AXI4. The transactions are completed with SLVERR response.

— axi_slave_burst
& s_axi_ack 1 S U iU I iU uiiI Uy y g
& s_axi_aresein 1
= @ s_axi_awid 3 {0 3o
= s_asi_awaddr 20001E63|{00000000 |20, Joonoooog
& s_axi_awvalia i 1 1
& @ s_awi_awlen 03 {00 | R ]
= W s_ai_awsize i {0
& @ s_axi_awburst 1 {0 1o
= @ s_asi_awlock i {0
+ 4 s_axi_awcache E {0 lE_o
= @ s_axi_awprot 4 {0 M o
& s_axi_awreary 0 1 ]
o s_awi_wdata, 0000E900 |{{00000000 |0, 00200000 JADOOOD... 00000004 (00000000
A s_asi_wstrh 2 {0 l2_J4 1 il ]
& s_ai_wlast 0 1 1
& s_asi_wvalid 1 o |
& s_axi_wready i 1 Il I1 M I
) @ s_awi_bid 0 @ ]
= @ s_ai_bresp 0 i Iz o
& s_axi_bvalid 0 1 1
& s_asi_bready 0 1 ] | I
& s_axi_arid 3 {0 |G o
) w} s_axi_araddr 20001 0F4{{00000000 20001 DF4 00000000
& 4 s_axi_arlen 03 {00 103 (il
o @ s_awi_arsize 0 {0
& @ s_axi_arburst 1 {0 il o
= @ s_axi_arlock 0 {0
= @ s_asi_arcache B {0 |G o
& @ s_axi_arprat 4 {0 g o
& s_awi_arvalid 0 1 | |
& s_axi_ameady 0 1 I
= @ s_axi_rid 0 i B
= s_asi_rdata EE Aty BT [ R R N T R A N LR A L VA SR N Y P
& @ s_axi_tresp i i ] o ] o
& s_axi_tlast 0 q 1
& s_axi_rvalid 0 q I I I 1
& s_ai_rready i 1 I L L I
& type_of_ser 0 q I [ I S N
— IPIF Signals
& buszip_clk 1 nAAUUnnnnnn A nnnwwir AU RnTwrm
& buszip_resatn 1
= 9 bus2ip_addr 00000000 |{D0000000 Jz0001 E56 Je0001EGC [ TZ00010r4 {20001 /30000000
= @ buszip_data 00000000 | 00000000 JO000ESO0 00200000 J40000000 J00000004 00000000
& buszip_rmwy 0 1 I
= @ buszip_he 0 o Iz Ta & il oz Ta & il To
@ buszip_burst 0 1 I |
= 4 buszip_burstiength | 00 Joo (1] JOE] Too
& nuszip_wrrag 0 1 I |
& buszip_rdreg 0 1 I
= & buszip_cs 0 o Iz Iz To
= @ busZip_rdce 0 i 2 o
= @ bus2ip_wrce 0 o Iz o
+ 4 ipZhus_data 00000000 | Jo0000000
& ip2bus_addrack |0 1 I I M I M I I I
& ipzhus_rdack 0 1
& ipZhus_wrack 0 1
& ipzhus_emar 0 1
" I L A A R N A AR R N R KN EERE
ol Mow (13000 ps |45 200001 ps 400000 ps 00000 ps B00000 ps 1000000 ps 1200000 ps
= Cursor 1 {13001 ps
= Cursor 2 145000 ps
= Cursor 3 [i33000 ps
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Figure 20: AXI Slave Burst Response For AXI4 INCR Mode Transactions When Slave IP Does Not Respond
the Read and Write Data Phase (FIFO is Included)
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& XILINX.

LogiCORE IP AXI Slave Burst (v1.00a)

Figure 21 shows core response for slave generating data time out conditions for FIXED read-write transactions
from AXI4.The transactions are completed with SLVERR response.

— axi_slave_burst
& s_axi_ack 1 AR AR AR A nnnr U AR A
& s_axi_aresetn 1
= s_awi_awid i {0 JE] ]
1‘Q S_axi_awaddr 00000000 (00000000 120001 C3E 100000000
& s_axi_awwvalid i 1 | ]
= & s_axi_awlen il {oo 03 oo
+ @ s_axi_awsize i {0
+ @ s_axi_awburst i {0
= @ s_axi_awlock i {0
+ @ s_axi_awcache i {0 i ]
= @ s_awi_awprat i {0 i ]
& s_axi_awready i 1 il
= 4 s_axi_wdata, 00000000 |{J0000000 [D0CDO000 [D0F 10000 00930000 00020000 00000000
= s_awi_wstrh i {0 4 ]
& s_axi_wlast 0 1 1
& s_axi_wvalid i 1 ]
& s_axi_wready 0 q M M I I
+ @ s_axi_hid 9 (i A
+ @ s_axi_brasp 2 i Iz ]
& s_asi_bvalid 1 1 I
& s_axi_bready 1 1 | LT
= @ s_awi_arid i {0 E 1o
+ @ s_axi_aradar 00000000 |{I0000000 700, ja00ooonn
+ 4 s_axi_arlen oo {00 R (1]
+ @ 5_awi_arsize i {0
+ @ s_axi_arburst i {0
+ 4 s_axi_arlock i {0
= & s_swi_arcache i {0 R 1]
+ 4 s_axi_arprat i {0 R (]
& s_axi_arvalid i q 1
& s_axi_aready i 1 il
+ @ s_axi_rid E i IE
= 4 s_axi_rdata. 00000000 | KHEHR TROOGC. TROCGOL. TROGGHC. TROCGOOOCI OGO TG00, THOOHOL. THGOOO0MN
+ & s_axi_rresp 0 i o o o o
& s_axi_rlast i 1 1
& s_asi_rvalid i q I I M i
& s_axi_ready 1 1 1 LI L1 | — L
& type_of_sfer i 1
— IPIF Signals
& buszip_cik 1 TR i Urr Ui
& buszip_resetn 1
= 4 huszZip_addr 00000000 | J00000000 20001BES il TR IETs loooonoon
+ 4 husZip_data no0ooooo | 00000000 fa0Ccooo00 I I00CD0000 Jo0F1 000000950000 00020000 00000000
& buszip_rmw 0 4 I |
= 4 buszip_he 4 o & i Iz & il ]
& buszip_burst i 1 ]
= @ bus2ip_burstiength | 00 Joo | TE] Ji(TE] Joo
& buszip_wrren i 1 ]
& buszip_rdrag i 1 ]
= @ husip_cs 0 o Iz Tz Io
+ 4 bus?ip_rice i o Iz ]
= 4 bus2ip_wrce 0 1o Iz o
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Figure 21: AXI Slave Burst Response For AXI4 FIXED Mode Transactions When Slave IP Does Not Respond

the Read and Write Data Phase (FIFO is Included)
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Figure 22 shows core response for slave generating data time out conditions for WRAP read-write transactions from
AXI4. The transactions are completed with SLVERR response.
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Figure 22: AXI Slave Burst Response For AXl4 WRAP Mode Transactions When Slave IP Does Not Respond

the Read and Write Data Phase (FIFO is Included)
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Device Utilization and Performance Benchmarks

Core Performance

Because the AXI Slave Burst is a module that will be used with other design pieces in the FPGA, the resource utili-
zation and timing numbers reported in this section are estimates only. When the core is combined with other pieces
of the FPGA design, the utilization of FPGA resources and timing of the design will vary from the results reported
here.

The axi_slave_burst resource utilization benchmarks for the Virtex®-7 FPGA on randomly generated cases is shown
in Table 13.

Table 11: FPGA Resource Utilization Benchmarks on the Virtex-7 FPGA (XC7V285T-FFG784-3)

Parameter Value Device Resources Frequency

= = 2
T T 5 <—(' x [ w
= = [ > aQ = &
2 & 5 ! 2 U)l ml 9 n
; 0 (@) E <D( = E 8 f} %)
2 o 0 z i i S % i =
= g s O | (@) O i) D é ~N
< = = I w o o b - T
a L |_| 5 L‘ﬂl o % Q 4 ) L% =
;l <(I L o) =z (:/)) wn s [0} 2 ~

K 9 | o | _ 3 S o
< < S o — O
[ fa) o S 3 X x O n

9, D:| Q = <I <':| <|
© o Z| ol © ? 8|

@) O| O
32 0 0 8 0 1 1 118 84 226 200
32 0 0 8 1 1 1 141 82 246 200
32 32 0 8 0 1 1 174 104 320 200
32 32 1 8 0 1 1 173 104 335 200
32 32 0 8 1 0 1 65 65 138 200
32 32 1 8 0 0 1 72 66 135 200
32 32 0 8 0 1 0 123 87 238 200
32 32 1 8 0 1 0 122 87 238 200
64 32 1 8 0 1 1 73 60 146 200
64 32 1 8 1 0 1 75 59 148 200
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The axi_slave_burst resource utilization benchmarks for the Spartan®-6 FPGA on randomly generated cases is

shown in Table 12.s

Table 12: FPGA Resource Utilization Benchmarks on the Spartan-6 FPGA (XC6SLX150T-FGG900-3)

Parameter Value Device Resources Frequency
w a)
T E - o E 5
T
= = © < a) = o
a e = [ a o o ”
2 a) o = 5 P E 2 5
! ! ] z T @ o = 3 e
< Q = O | o) Q n 2 ) )
< = = | ] o a o it - T
Q Yy " 5 % 5 > 3 o 3 Es
;I < a) o) v 7 n 5 @ £ =
O] | ! 8 2 n
< < ) w © — O
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0, x ) = < < <
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®) (_)l %)
32 0 0 8 1 1 1 115 82 229 130
32 0 1 8 0 1 1 122 105 251 128
32 32 0 8 1 1 1 170 106 330 117
32 32 1 8 0 1 1 167 120 348 128
32 32 0 8 1 0 1 110 88 224 138
32 32 1 8 0 0 1 111 88 224 137
32 32 0 8 1 1 0 67 61 145 139
32 32 1 8 0 1 0 83 61 150 129
64 32 0 8 0 1 1 123 173 291 132
64 32 1 8 1 0 1 127 86 252 140
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The axi_slave_burst resource utilization benchmarks for the Virtex®-6 FPGA on randomly generated cases is shown
in Table 13.

Table 13: FPGA Resource Utilization Benchmarks on the Virtex-6 FPGA (XC6VLX195T-FF1156-1)

Parameter Value Device Resources Frequency
w )
T T z = o E m
E = © g a) = o
= & '5 ! a U)l (/)I (73} 1)
= @] o E <D( = e 8 3] »
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© o Z| o © 5 8|
®) (.)l %)
32 0 0 8 0 1 1 101 79 232 202
32 0 0 8 1 1 1 109 103 252 226
32 32 0 8 0 1 1 140 96 326 201
32 32 1 8 0 1 1 161 127 379 202
32 32 0 8 1 0 1 122 87 224 200
32 32 1 8 0 0 1 127 109 278 226
32 32 0 8 0 1 0 85 93 173 225
32 32 1 8 0 1 0 92 83 222 200
64 32 1 8 0 1 1 66 66 140 243
64 32 1 8 1 0 1 156 108 310 226

Reference Documents
The following documents contain reference information important to understanding the AXI Slave Burst design:

1. AMBA® AXI Protocol Version: 2.0 Specification (ARM IHI 0022C)

2. DS768, AXI Interconnect IP Data Sheet
3. DS160, Spartan-6 Family Overview

4. DS150, Virtex-6 Family Overview

5. DS180, 7 Series FPGAs Ouerview
Support

Xilinx provides technical support for this LogiCORE product when used as described in the product documenta-
tion. 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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Ordering Information

This Xilinx LogiCORE IP module is provided at no additional cost with the Xilinx ISE Design Suite Embedded
Edition software under the terms of the Xilinx End User License. The core is generated using the Xilinx ISE
Embedded Edition software (EDK).

Information about this and other Xilinx LogiCORE IP modules is available at the Xilinx Intellectual Property page.
For information on pricing and availability of other Xilinx LogiCORE modules and software, please contact your

local Xilinx sales representative.

Revision History

The following table shows the revision history for this document:

Date Version Description of Revisions
9/21/10 1.0 Xilinx Initial Release.
6/22/11 2.0 Updated for Xilinx tools v13.2. Added support for Artix-7, Virtex-7, and Kintex-7 devices.

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 wuse of Xilinx products in Critical Applications:
http:/ /www.xilinx.com /warranty.htm#critapps.
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