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Introduction

The Advanced Microcontroller Bus Architecture
(AMBA®) Advanced eXtensible Interface (AXI4) to
Processor Local Bus (PLB v4.6) Bridge translates AXI
transactions into PLBv46 transactions. It functions as
32/64-bit slave on AXI4 and 32/64-bit master on the
PLB.

Features

The Xilinx AXI to PLBv46 Bridge is a soft Intellectual
Property (IP) core that supports following features:

e AXI4 and PLB v4.6 (Xilinx simplification)

e 1:1 (AXI:PLB) synchronous clock ratio

® 32-bit address on AXI and PLB interfaces

e 32/64-bit data buses on AXI & PLB interfaces (1:1
ratio)

e Write and read data buffering
AXI4 Slave Interface Support

¢ Configurable AXI4 Interface Categories
e Control (AXI4-Lite) Interface
¢ Read/Write Interface
* Read-only Interface
e Write-only Interface

e Additional control interface to access internal

LogiCORE IP Facts Table

Core Specifics

Supported
Device Family(1)

Zyan""-7000(2), Virtex®-7, Kintex™-7, Artix™-7,
Spartan-6(3) Virtex-6(4)

Supported User

AXI4, AXl4-Lite, PLBv46

Interfaces
See Table 11, Table 12, Table 13 Table 14, and
Resources i
Provided with Core
Design Files ISE®: VHDL

Vivado™: Encrypted RTL

Example Design

Not Provided

Test Bench

Not Provided

Constraints File

Not Provided

Simulation

Model None
Supported S/W

Driver N/A

Tested Design Flows(®)

Design Entry

Xilinx Platform Studio (XPS)
Vivado Design Suite(®)

Simulation

Mentor Graphics ModelSim

Synthesis

Xilinx Synthesis Technology (XST)
Vivado Synthesis

Support

Provided by Xilinx@ www.xilinx.com/support

Notes:

1. For a complete list of supported derivative devices, see the_
Embedded Edition Derivative Device Support.

registers of the design 2. Supported in ISE Design Suite implementations only.
3. For more information on the Spartan-6 devices, see the
* INCRbursts of 1 to 256 Spartan-6 Family Overview.
e Bursts of 1-16 for FIXED type transfer 4. For more information on the Virtex-6 devices, see the
Virtex-6 Family Overview.
* Burstof2, 4,8 and 16 for WRAP type transfers 5. For the supported versions of the tools, see the Xilinx

Design Tools: Release Notes Guide.
6. Supports only 7 series devices.

e Configurable support for narrow transfers
® Unaligned transactions

¢ Early response for bufferable write transfer

© Copyright 2010-2012 Xilinx, Inc. Xilinx, the Xilinx logo, Artix, ISE, Kintex, Spartan, Virtex, Vivado, Zynq, and other designated brands included herein are
trademarks of Xilinx in the United States and other countries. AMBA and ARM are trademarks of ARM in the EU and other countries. All other trademarks are the
property of their respective owners.
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Features (continued)

* Debug register for error/timeout condition for bufferable write transfer

¢ Configurable (max two) number of pipelined read/write addresses

e Interrupt generation for write data strobes null

¢ Interrupt generation for partial data strobes except first and last data beat

e Simultaneous read and write operations

PLBv46 Master Interface Support

¢ Configurable (max two) number of pipelined read/write address
e Xilinx simplified PLBv46 protocol
¢ Single transfers of 1 to 4/8 bytes
¢ Fixed length of 2 to 16 data beats
® Cacheline transactions of line size 4 & 8
¢ Address pipelining for one read and one write
¢ Simultaneous read and write operations
e 32,64, and 128-bit PLBv46 data bus widths with required data mirroring

Functional Description

Overview

A block diagram for the AXI to PLB bridge is shown in Figure 1. The PORT-2 shown in Figure 1 is valid only when
C_EN_DEBUG_REG=1, C_S_AXI_PROTOCOL="AXI4", and C_S_AXI_SUPPORTS_WRITE=1. The more detailed
view for the configuration is shown in Figure2 when C_S_AXI PROTOCOL="AXI4” AND
C_S_AXI_SUPPORTS_WRITE=1 and C_S_AXI_SUPPORTS_READ-=1.

The AXI data bus width is a 32/64-bit and the PLBv46 master is a 32/64-bit device (that is,
C_MPLB_NATIVE_DWIDTH = 32/64). PLBv46 data bus widths of 32-bit, 64-bit, and 128-bit are supported with the
AXI to PLBv46 bridge performing required data mirroring.

AXI transactions are received on the AXI slave interface and then translated to PLBv46 transactions on the PLBv46
bus through PLBv46 master interface. Both read data and write data are buffered (when
C_S_AXI_PROTOCOL="AXI4") in the bridge because of the mismatch of AXI and PLBv46 protocols where AXI
allows the master to throttle data flow, but the PLBv46 protocol does not allow PLB masters to throttle data flow.

The write data input from the AXI port is buffered in the bridge before the PLBv46 write transaction is initiated.

Read and write data buffer of depth 32x32/64x32 is implemented to hold the data for two PLB transfers of highest
(16) burst length. Simultaneous read and write operations from AXI to PLB are supported.
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Figure 1: AXI PLBv46 Bridge Block Diagram
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Figure 2: AXI PLBv46 Bridge Block Diagram (C_S_AXI_PROTOCOL="AXI4")
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AXI4-Lite - PLBv46 Bridge

This module is not shown in the Figure 2 because it is implemented only when the AXI interface is AXI4-Lite, for
example, parameter C_S_AXI_PROTOCOL="AXI4LITE".

This module converts all AXI4-Lite transactions to the PLBv46 transactions.

Xfer Qual Gen (xfer_qual_gen)

Implemented only for AXI4 interface, that is, parameter C_S_AXI_PROTOCOL="AXI4". This module (not shown
in block diagram) is used to decode the both read and write AXI address channel.

Write Data State Machine (wr_data_sm)

Implemented only for the AXI4 interface and not read only, that is, parameters C_S_AXI_PROTOCOL="AXI4"” and
C_S_AXI_SUPPORTS_WRITE=1.

AXI can generate INCR, narrow transfers that are converted to word width to get better throughput. AXI can also
generate the WRAP transfers where the address is not align to the WRAP boundary. The sequence of this data needs
to be changed (address aligned) on PLB v46. This module generates the control signals for wr_data_fifo.

FIFO FWFT 2 Deep (fifo_fwft_2deep)

The AXI to PLBv46 Bridge design supports the deasserted data strobes (S_AXI_WSTB) in first and last data beat
only. To hold the first and last data strobe information for two transactions, FIFO of depth is used one for each data
strobe.

This is the two deep first word fall through FIFO (not shown in block diagram) is implemented using registers. This
is used in wr_data_sm to store the first_ds, last_ds.

Address FIFOs

FIFOs of depth two are used to register the write and read address channel signals.

Write Address State Machine (wr_addr_sm)

Implemented only for AXI4 interface and not read only, that is, parameters C_S_AXI_PROTOCOL="AXI4" and
C_S_AXI_SUPPORTS_WRITE=1. This module generates the wr_request, be, size, burst for plb_wr_rd_sel and
burst_logic modules. The address is not initiated on PLB until the last data (S_AXI_WLAST) from the AXI for that
transfer is received.

Write Address Generation (wr_addr_gen)

Implemented only for AXI4 interface and not read only, that is, parameters C_S_AXI_PROTOCOL="AXI4" and
C_S_AXI_SUPPORTS_WRITE=1. This module (not shown in block diagram) is used to generate the write address
for the PLB transfer.

Write Data FIFO (wr_data_fifo)

Implemented only for AXI4 interface and not read only, that is, parameters C_S_AXI_PROTOCOL="AXI4" and
C_S_AXI_SUPPORTS_WRITE=1.

This is the 32x32/64x32 FIFO used to store the write data generated from AXI and is read on PLB_MWrDAck.
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Write Response (wr_resp)

Implemented only for AXI4 interface and not read only, that is, parameters C_S_AXI_PROTOCOL="AXI4" and
C_S_AXI_SUPPORTS_WRITE=1. This module generates the response for the write transfer. This also has FIFO (two
deep) to store the transaction IDs generated from AXL

Read Address State Machine (rd_addr_sm)

Implemented only for AXI4 interface and not write only, that is, parameters C_S_AXI_PROTOCOL="AXI4"” and
C_S_AXI_SUPPORTS_READ-=L1. This converts the AXI address to the PLB address for the read transfers. This also
does the necessary conversion of burst length in case of narrow transfers generated from AXI to word transfer on
PLB.

Read Data FIFO (rd_data_fifo)

Implemented only for AXI4 interface and not write only, that is, parameters C_S_AXI_PROTOCOL="AXI4"” and
C_S_AXI_SUPPORTS_READ-=1. This 32x32 FIFO is used to store the read data generated from PLB and is read on
S_AXI_RREADY.

Read Data State Machine (rd_data_sm)

Implemented only for AXI4 interface and not write only, that is, parameters C_S_AXI_PROTOCOL="AXI4"” and
C_S_AXI_SUPPORTS_READ=1. This reads the data from rd_data_fifo and sends to AXI along with
S_AXI_RVALID and S_AXI_RLAST. This also generates the read response for AXIL

Burst Logic (burst_logic)

Implemented only for AXI4 interface, that is, parameters C_S_AXI_PROTOCOL = “AXI4”. This is used to generate
the M_wrBurst and M_rdBurst signals for PLB.

PLB Wr Rd Select (plb_wr_rd_sel)

Implemented only for AXI4 interface and when supports both read and write, that is, parameters
C_S_AXI_PROTOCOL = "AXI4” and C_S_AXI_SUPPORTS_WRITE=1 and C_S_AXI_SUPPORTS_READ-=1. This is
used to generate the final address qualifiers on PLB. Default read is always high priority.

Design Parameters
Table 1 shows the design parameters of the AXI to PLBv46 Bridge.

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.
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Table 1: Design Parameters

: i Allowable Default VHDL
Generic Feature/Description Parameter Name Values Values Type
System Parameters
artix7, virtex7,
G1 Target FPGA family C_FAMILY kintex7, virtex6, virtex6 string
spartan6
Bridge Interface Parameters
G2 Enable byte swap for AX14 C_EN_BYTE_SWAP 0,1 integer
G3 | Implement Debug register C_EN_DEBUG_REG () 0,1 integer
AXI Protocol to connected “AXI4LITE”, « » :
G4 master C_S_AXI_PROTOCOL “AX14” AXI4LITE string
Implement Narrow transfer C_S_AXI_SUPPORTS_ .
G5 | support NARROW_BURST (1) 01 ! integer
Implement Exclusive access C_S_AXI_SUPPORTS_EXCL_ .

G6 support ACCESS () 0 0 integer
G7 AXI Identification tag width C_S_AXI_ID_WIDTH (1) 1-16 4 integer
AXI most significant address :

G8 bus width C_S_AXI_ADDR_WIDTH 32 32 integer
G9 AXI data bus width C_S_AXI_DATA_WIDTH 32, 64 32 integer

Indicates whether write
G10 channel is included in the C_S_AXI|_SUPPORTS_WRITE () 0,1 1 integer
design
Indicates whether read channel 1 .
G11 is included in the design C_S_AXI_SUPPORTS_READ (1) 0, 1 1 integer
Maximum number of active
G12 | write transactions that slave C_S_AXI_WRITE_ACCEPTANCE() 1,2 1 integer
can accept
Maximum number of active
G13 | read transactions that slave C_S_AXI_READ_ACCEPTANCE(" 1,2 1 integer
can accept
Indicates if slave supports 1 .
G14 | - irier transactions C_S_AXI_SUPPORTS_BARRIERS(") 0 0 integer
G15 | Bridge Base Address C_S_AXI_RINGx_BASEADDR(®) Valid Address | All ONEs S“\’/g';g'rc—
. . @ . std_logic_
G16 Bridge High Address C_S_AXI_RINGx_HIGHADDR Valid Address | All ZEROs vector
G16 | Defines bridge address ranges | C_S_AXI_NUM_ADDR_RANGES 1-4 1 integer
Bridge Register Interface Parameters (3)
G17 | AXImostsignificantaddress | g ax) CTRL_ADDR_WIDTH®) 32 32 integer
bus width
G18 | AXI data bus width C_S_AXI_CTRL_DATA_WIDTH®) 32 32 integer
Bridge register interface base 2)(3 : std_logic_
G19 | _dress C_S_AXI_CTRL_BASEADDR®3) Valid Address | All ONEs vector
Goo | DBridge registerinterface high | o o x| CTRL_HIGHADDR@®) Valid Address | All ZEROs | Std-logic_
address - - vector
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Table 1: Design Parameters (Cont’d)

; — Allowable Default VHDL
Generic Feature/Description Parameter Name Values Values Type
PLB Parameters
Go1 | PLBleastsignificantaddress | yip g awipTH 32(4) 32 integer
bus width
G22 PLB data width C_MPLB_DWIDTH 32, 64,128 32 integer
Geg | RatvewdihofthemasterData | o ypig NATIVE DWIDTH 32, 640 32 integer
Data width of the smallest slave
G24 | that can talk to AXI PLBv46 C_MPLB_SMALLEST_SLAVE 32, 64,128 32 integer
bridge
Define number of address 0
G25 | bipelines supported on PLB | C-PLB-ADDRESS_PIPELINE 0-No address 0 integer
pipeline
Notes:
1. Valid only when C_S_AXI_PROTOCOL="AXI4".
2. User must assign a valid address. The bridge has address ranges based on parameter C_S_AXI_NUM_ADDR_RANGES.
3. Valid only when C_S_AXI_PROTOCOL="AXI4" and C_EN_DEBUG_REG=1.
4. Same as C_S_AXI_ADDR_WIDTH/C_S_AXI_CTRL_ADDR_WIDTH
5. Same as C_S_AXI_DATA_WIDTH
I/0 Signals

Table 2 shows the I/O signals of the AXI to PLBv46 Bridge.

Table 2: 1/0 Signal Description

Port

Signal Name

Interface

1o}

Initial
State

Description

AXI Bridge Interface

AXI Write Address Channel Signals

S_AXI_AWID[C_S_AXI_ID_

Write address ID. This signal is the identification tag for

P1 | WIDTH-1 :01M AX14 ! i the write address group of signals.
po | S_AXI_AWADDR[C_S_AXI_ AXl14 i AXI Write address. The write address bus gives the
ADDR_WIDTH-1:0] AXl4-Lite address of the first transfer in a write burst transaction.

Burst length. This signal gives the exact number of

P3 | S_AXI_AWLEN[7:0] AXI4 - transfers in a burst
“00000000“ - “11111111” indicates Burst Length 1 - 256.
Burst size. This signal indicates the size of each transfer
in the burst.
“000“ - 1 Byte

P4 | S_AXI_AWSIZE[2:0]) AXI4 - “001“ - 2 byte (Half word)

“010“ - 4 byte (Word)
“011“ - 8 byte (Double Word)
others - NA (up to 128 bytes)
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Table 2: 1/0 Signal Description (Contd)

; Initial I
Port Signal Name Interface | 1/O State Description
Burst type. This signal, coupled with the size information,
details how the address for each transfer within the burst
is calculated.
P5 | S_AXI_AWBURST[1:0](") AX14 - “00“ - FIXED
“01“- INCR
“10“ - WRAP
“11“ - Reserved
Cache type. This signal indicates the bufferable,
cacheable, write-through, write-back and allocate
attributes of the transaction.
o1(1) Bit-0 : Bufferable (B)
P6 | S_AXI_AWCACHE[4:0] AXI4 - 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.
AXl4 Write address valid. This signal indicates that valid write
P7 | S_AXI_AWVALID AXl4-Lite i address and control information are available.
AXI4 Write address ready. This signal indicates that the slave
P8 | S_AXI_AWREADY . (0] 0 is ready to accept an address and associated control
AXl4-Lite si
gnals.
AXI Write Data Channel Signals
S_AXI_WDATA[C_S_AXI_ AXl4 .
P9 DATA WIDTH AXI4-Lite | - Write data
P10 S_AXI_WSTB[C_S_AXI_ AX14 i Write strobes. This signal indicates which byte lanes in
DATA_WIDTH/8-1:0] AXI4-Lite S_AXI_WDATA arefis valid.
P11 | S_AXI_WLAST() AX|4 3 \é\Lljr;;? last. This signal indicates the last transfer in a write
AX14 Write valid. This signal indicates that valid write data and
P12 | S_AXI_WVALID AXl4-Lite i strobes are available.
AXl4 Write ready. This signal indicates that the slave can
P13 | S_AXI_WREADY AXI4-Lite 0 0 accept the write data.
AXI Write Response Channel Signals
Write response ID. This signal is the identification tag of
P14 S_AXI_BID[C_S_AXI_ID_ AX|4 o 0 the write response. The BID value must match the AWID
WIDTH-1:0](") value of the write transaction to which the slave is
responding.
Write response. This signal indicates the status of the
write transaction.
P15 | S_AXI_BRESP[1:0 AXI4 o o |00 OKAY
5 | S AXL [1:0] AXI4-Lite “01“ - EXOKAY - NA
“10“ - SLVERR - NA
“11“- DECERR - NA
AXl4 Write response valid. This signal indicates that a valid
P16 | S_AXI_BVALID AXI4-Lite O B write response is available.
P17 | S_AX|_BREADY AX|4. i Response ready. This signal indicates that the master
AXI4-Lite can accept the response information.
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Table 2: 1/0 Signal Description (Contd)
Port Signal Name Interface | 1/O Initial Description
9 State
AXI Read Address Channel Signals
P18 S_AXI_ARID[C_S_AXI_ID_ AX|4 | ) Read address ID. This signal is the identification tag for
WIDTH-1:0](") the read address group of signals.
p1g | S_AXI_ARADDR[C_S_AXI_ AXI14 i Read address. The read address bus gives the initial
ADDR_WIDTH -1:0] AXI4-Lite address of a read burst transaction.
P20 | S_AXI_ARLEN[7:0]") AX|4 ) Burst Iength. The burst length gives the exact number of
transfers in a burst.
P21 | S_AXI_ARSIZE[2:0](") AX|4 ) Burst size. This signal indicates the size of each transfer
in the burst.
Burst type. The burst type, coupled with the size
P22 | S_AXI_ARBURST[1:0](") AXI4 - information, details how the address for each transfer
within the burst is calculated.
Read address valid. This signal indicates, when HIGH,
AX14 that the read address and control information is valid and
P23 | S_AXI_ARVALID AXl4-Lite ) remains stable until the address acknowledgement
signal, ARREDY, is high.
AX|4 Read address ready. This signal indicates that the slave
P24 | S_AXI_ARREADY , (0] 0 is ready to accept an address and associated control
AXI4-Lite si
gnals.
AXI Read Data Channel Signals
Read ID tag. This signal is the ID tag of the read data
po5 S_AXI_RID[C_S_AXI_ID_ AX|4 o 0 group of signals. The RID value is generated by the slave
WIDTH-1:0](") and must match the ARID value of the read transaction to
which it is responding.
S_AXI_RDATA[C_S_AXI_ AXl14
P26 DATA_ WIDTH -1:0] AXI4-Lite O 0 Read data
. i Read response. This signal indicates the status of the
P27 | S_AXI_RRESPI[1:0] AXl4-Lite O 0 read transfer.
P28 | S AXI_RLAST() AX|4 o 0 Ejrz(tj last. This signal indicates the last transfer in a read
AXl14 Read valid. This signal indicates that the required read
P29 | S_AXI_RVALID AXI4-Lite 0 0 data is available and the read transfer can complete.
AX14 Read ready. This signal indicates that the master can
P30 | S_AXI_RREADY AXI4-Lite ! i accept the read data and response information.
AXl4-Lite Register Interface(2)
AXI Write Address Channel Signals(2)
P31 SKQIXIESI'TFTLKS\ISVQDVE\)/%?HS AX4-Lite ) AXI Write address for register interface. The write
T'O](z_) - - address bus gives the address of the write transaction.
Write address valid for register interface. This signal
P32 | S_AXI_CTRL_AWVALID® AXI4-Lite - indicates that valid write address and control information
are available.
Write address ready for register interface. This signal
P33 | S_AX|_CTRL_AWREADY®) AXl4-Lite (e} 0x0 indicates that the slave is ready to accept an address and
associated control signals.
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Table 2: 1/0 Signal Description (Contd)

; Initial -
Port Signal Name Interface | 1/O State Description
AXI Write Data Channel Signals(?)

S_AXI_CTRL_WDATA[C_S_

P34 | AXI_CTRL_DATA_ AXl4-Lite - Write data for register interface
WIDTH - 1: 0]@
P35 i)—(lA)g.—l.CR-[RBR.IWASTB[C—S— AX14-Lite 3 Write strobes for register interface. This signal indicates
WIDTH /8-1_'0](2) - which byte lanes to update in memory.
. Write valid for register interface. This signal indicates that
@) - -
P36 | S_AXI_CTRL_WVALID AXld-Lite valid write data and strobes are available.
. Write ready for register interface. This signal indicates
2 -
P37 | S_AXI_CTRL_WREADY(® AXl4-Lite 0 0x0 that the slave can accept the write data.
AXI Write Response Channel Signals(?
Write response for register interface. This signal
P S AXI CTRL BRESP1:01® | AXI4-Li o indicates the status of the write transaction.
38 _AXI_ | [1:0] -Lite 0x0 “00% - OKAY
“10“ - SLVERR
2) I Write response valid for register interface. This signal
P39 | S_AXI_CTRL_BVALID( AXl4-Lite 0 0x0 indicates that a valid write response is available.
Response ready for register interface. This signal
P40 | S_AXI_CTRL_BREADY® AXl4-Lite - indicates that the master can accept the response
information.
AXI Read Address Channel Signals(2)
P41 SK)A(‘IXIEEI.:;'EL;SBQD\?V%?F—HS AX4-Lite ) Read address for register interface. The read address
1:01® - - bus gives the address of a read transaction.
Read address valid for register interface. This signal
2 O ) indicates, when HIGH, that the read address and control
P42 | S_AXI_CTRL_ARVALID® AXld-Lite information is valid and remains stable until the address
acknowledgement signal, ARREDY, is high.
Read address ready for register interface. This signal
P43 | S_AXI_CTRL_ARREADY() AXl4-Lite (0] 0x1 indicates that the slave is ready to accept an address and

associated control signals.
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Table 2: 1/0 Signal Description (Contd)

Port

Signal Name

Interface

/0

Initial
State

Description

AXI Read Data Chann

el Signals(®

P44

S_AXI_CTRL_RDATA[C_S_
AXI_CTRL_DATA_WIDTH
-1:0]@

AXl4-Lite

O

0x0

Read data for register interface

P45

S_AXI_CTRL_RRESP[1:0]@

AXl4-Lite

0x0

Read response for register interface. This signal
indicates the status of the read transfer.

“00“ - OKAY
“10* - SLVERR

P46

S_AXI_CTRL_RVALID®)

AXl4-Lite

0x0

Read valid for register interface. This signal indicates that
the required read data is available and the read transfer
can complete.

P47

S_AXI_CTRL_RREADY

AXl4-Lite

Read ready for register interface. This signal indicates
that the master can accept the read data and response
information.

System Por

ts

P48

MPLB_Clk

System

PLB clock to the secondary side of the bridge

P49

MPLB_Rst

System

PLB reset

P50

Bridge_Interrupt

System

0

Error interrupt for bufferable AXI write transactions

ster I/O Signals

P51

M_request

PLB

0

Bus request the arbiter

P52

M_RNW

PLB

0

PLB read not write

P53

M_BE[0:(C_MPLB_
DWIDTH - 1/8) - 1]

PLB

0

Master byte enables

P54

M_Msize[0:1]

PLB

Master data bus size
“00“ - 32-bit Master (if C_MPLB_NATIVE_DWIDTH=32)

“01% - 64 bit Master (if C_MPLB_NATIVE_DWIDTH=64)

P55

M_size[0:3]

PLB

Master transfer size

“0000“ - Singles - M_BE determines byte line. Always
“0000“ if C_AXI_TYPE=0

“0001“ - 4 word Cacheline - M_BE ignored

“0010“ - 8 word Cacheline - M_BE ignored

Fixed length burst of data width that do not exceed either
the values of C_MPLB_NATIVE_DWIDTH or
C_MPLB_DWIDTH.

Burst transfer - length determined by M_BE
“1000“ - Byte burst - Not supported

“1001“ - Half word burst - Not supported
“1010, - Word burst

“1011“ - Double word burst - Supported if Slave native
data width is 64-bit

“1100“ - Quad word burst - Not supported
“1100“ - Octal word burst - Not supported

P56

M_type[0:2]

PLB

Master transfer type Driven to logic Low(2)
“000“ - Memory transfer (only supported)
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Table 2: 1/0 Signal Description (Contd)

; Initial I
Port Signal Name Interface | 1/O State Description
M_ABus[0:(C_MPLB_
P57 | AWIDTH - 1] PLB 0 0 Master address bus
P58 | M_wrBurst PLB o 0 Master burst write transfer indicator
P59 | M_rdBurst PLB (0] 0 Master read write transfer indicator
M_WrDBus[0:(C_ .
P60 MPLB_DWIDTH - 1)] PLB 0] 0 Master write data bus
P61 | PLB_MaddrAck PLB | - PLB master address acknowledge
P62 | PLB_MSSize[0:1] PLB I - PLB slave data bus size
P63 | PLB_MTimeout PLB | - PLB master bus time out
P64 | PLB_MRdErr PLB - PLB master slave read error indicator
P65 | PLB_MWTrErr PLB I - PLB master slave write error indicator
PLB_MRdDBus[0:(C_MPLB_ B
P66 | HWIDTH - 1] PLB I PLB master read data bus
P67 | PLB_MRdDAck PLB I - PLB master read data acknowledge
P68 | PLB_RdBTerm PLB I - PLB master terminate read burst indicator
P69 | PLB_MWrDAck PLB | - PLB master write data acknowledge
PLB Master Unused Output Signals - driven default
Unused
i :15](3)
P70 | M_TAttribute[0:15] PLB © 0 PLB master transfer attributes
Unused
)
P71 | M_lockErr PLB © 0 PLB master lock error
Unused
®)
P73 | M_abort PLB © 0 PLB master abort
M_UABus[0:(C_MPLB_ Unused
P7 PLB .
3 | AWIDTH - 1] o 0 PLB master upper bits of address bus
Master error detection indicator
(3)
P74 | MD_Error PLB 0 0 Unsupported feature; port driven to logic Low(2)
Bus request priority
Driven to logic low 2)
M_priority is assigned the binary conversion of
o @ C_PLB_MPRIORITY
P75 | M_priority[0:1] PLB (0] 0 “11% - Highest priority
“10“ - Next highest
“01“ - Next highest
“00“ - Lowest
P76 | M_buslock® PLB o] 0 Bus lock request
PLB Master Unused Input Signals
P77 | PLB_MRdWdAddr[0:3] PLB | - PLB master read word address
Unused
P78 | PLB_MBusy PLB ! ’ PLB master slave busy indicator
P79 | PLB_MIRQ PLB I - Unused
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Table 2: 1/0 Signal Description (Contd)

; Initial A
Port Signal Name Interface | 1/O State Description
P80 | PLB_Mrearbitrate PLB | - PLB master bus rearbitrate indicator
P81 | PLB_MWrBTerm PLB | - PLB master terminate write burst indicator

Notes:

1. Valid only when C_S_AXI_PROTOCOL="AXI4"
2. Valid only when C_S_AXI_PROTOCOL="AXI4” AND C_S_AXI_SUPPORTS_WRITE=1 and C_EN_DEBUG_REG=1
3. Unused port. Output has default assignment.

Allowable Parameter Combinations

The current implementation of the PLBv46 Master Burst has the following restrictions that apply to parameter
value settings. The assigned value for C_MPLB_NATIVE_DWIDTH should be same as C_S_AXI_DATA_WIDTH.
Parameter - I/O Signal Dependencies

The dependencies between the AXI to PLBv46 Bridge core design parameters and I/0O signals are described in
Table 3.

Table 3: Parameter - I/0 Signal Dependencies

Generic
or Port

Name Affects Depends Relationship Description

Design Parameters

» C_EN_DEBUG_REG is invalid when
C_S_AXI_PROTOCOL="AXI4LITE” or

G3 | C_EN_DEBUG_REG G17-G20, | 4 Gio C_S_AXI_SUPPORTS_WRITE=0.

P31-pas * G17-G20 & P31-P47- invalid when
C_EN_DEBUG_REG=0
G3, G5-G7, e All are invalid if
G10-G14, C_S_AXI_PROTOCOL="AXI4LITE”
C S AXI PROTOCOL P1, P3-P6, * Input ports are unused output ports are driven to
G4 - P11, P14, - their default.
P18, P20,
P25, P28,
P58, P59
e C_S_AXI_SUPPORTS_NARROW_BURST is
invalid when
G5 C_S_AXI_SUPPORTS_ P4 P24 G4 C_S_AXI_PROTOCOL="AXI4LITE”
NARROW_BURST ’ * P4 & P24 considered having constant value

corresponding to AXI data width when
C_S_AXI_SUPPORTS_NARROW_BURST=0

C_S_AXI_SUPPORTS_ . _» ”
G6 EXCL_ACCESS - G4 Invalid when C_S_AXI_PROTOCOL="AXI4LITE

e C_S_AXI_ID_WIDTH is invalid when

G7 |C_S_AX/_ID_WIDTH lf% F;z‘g G4 C_S_AX|_PROTOCOL="AXI4LITE"
’ ’ ¢ Defines the width of the ports
G8 C_S_AXI_ADDR_WIDTH P2, P19 - Defines the width of the ports
G9 | C_S_AXI_DATA WIDTH PO e - Defines the width of the ports
DS712 July 25, 2012 www.xilinx.com 13
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Table 3: Parameter - /O Signal Dependencies (Contd)

%frl'g:f Name Affects Depends Relationship Description
e C_S_AXI_SUPPORTS_WRITE is invalid if
C_S_AXI_PROTOCOL="AXI4LITE”
G10 C_S_AXI_SUPPORTS_ P1-P17, G4 e P1-P17, P58 are invalid if
WRITE P58 C_S_AXI_SUPPORTS_WRITE=0
¢ Input ports are unused output ports are driven to
their default.
e C_S_AXI_SUPPORTS_READ is invalid if
C_S_AXI_PROTOCOL="AXI4LITE”
G11 C_S_AXI_SUPPORTS_ P18-P30, G4 e P18-P30, P59 are invalid if
READ P59 C_S_AXI_SUPPORTS_READ=0
e Input ports are unused output ports are driven to
their default.
C_S_AXI_WRITE_ e N .
G12 ACCEPTANCE - G8 Invalid if C_S_AXI_PROTOCOL="AXI4LITE
C_S_AXI_READ_ e _» »
G13 ACCEPTANCE - G8 Invalid if C_S_AXI_PROTOCOL="AXI4LITE
C_S_AXI_SUPPORTS_ s _» »
G14 BARRIERS - G8 Invalid if C_S_AXI_PROTOCOL="AXI4LITE
e Invalid if C_S_AXI_PROTOCOL="AXI4LITE” or
G17 C_S_AXI_CTRL_ADDR_ P31 P41 G2, G8, C_EN_DEBUG_REG=0 or
WIDTH ’ G10 C_S_AXI_SUPPORTS_WRITE=0
¢ Port width depends on the generic
e Invalid if C_S_AXI_PROTOCOL="AXI4LITE” or
P34, P35, G2, G8, C_EN_DEBUG_REG=0 or
G18 | C_S_AXI_CTRL_DATA_WIDTH P44 G10 C_S_AXI_SUPPORTS_WRITE=0
¢ Port width depends on the generic
G2. G8 Invalid if C_S_AXI_PROTOCOL="AXI4LITE” or
G19 C_S_AXI_CTRL_BASEADDR - d10 > | C_LEN_DEBUG_REG=0 or
C_S_AXI_SUPPORTS_WRITE=0
G2. G8 Invalid if C_S_AXI_PROTOCOL="AXI4LITE” or
G20 C_S_AXI_CTRL_HIGHADDR - d10 > | C_LEN_DEBUG_REG=0 or
C_S_AXI_SUPPORTS_WRITE=0
G21 C_MPLB_AWIDTH P57, P73 - Port width depends on the generic
G22 | C_MPLB_DWIDTH PS%B'ZGO’ - Port width depends on the generic
G23 C_MPLB_NATIVE_DWIDTH - G9 Must be same as C_S_AXI_DATA_WIDTH
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Design Details

Bridge Transaction Translation

The PLB supported AXI transactions are directly translated to PLB. For some translations, multiple PLB
transactions must be performed. For instance, PLB does not allow a burst length of more than 16, but AXI allows up
to 256. Deasserted byte enables (BEs) during burst transfer are not allowed for PLB, but AXI does allow this. The
AXI to PLB transactions translation is shown in Table 4.

Table 4: AXI to PLB Transaction Translation

AXI Transaction

PLB Transaction

Note

Write: Burst 1 Word, Half
Word, Byte

Single Write

The byte address bits are set based on the first byte enable that is
asserted, as required by PLB protocol.

Read: Burst 1 Word, Half
Word, Byte

Single Read

The byte address bits are aligned to the word boundary.

INCR/FIXED Write: Burst
2-16 word transfers

This can break into write
transaction (max3) as
follows:

. Single, Single

2. Single, Single, Single
3. Single, Burst, Single

4. Single, Burst
5
6

—_

. Burst, Single
. Burst

If all write strobes are not asserted on the first and/or last word,
then a PLB single write is performed on the first and/or last word.
The byte address bits of the first word single PLB transaction are
set based on the first byte enable that is asserted, as required by
PLB protocol.

Address incrementing is performed as necessary to the single and
burst transaction:

1. From Single to next transfer (single or burst) address is
incremented by 0x04 and aligned to word boundary.

2. From Burst to next transfer (single) address is incremented by
length of transfer during burst, that is, (M_BE + ‘1’).

INCR/FIXED Read: burst
2-16 word transfers

Burst read 2-16 word
transfers

The start address is aligned to the word boundary.

WRAP: 2 word write

Burst: 2 word write/read

WRAP: 4, 8 word write

4, 8 word burst write

Data reordering to start from address align to cache during write
and target word first during read is performed in the bridge.

WRAP: 16 word write

Two 8 word burst write

Data reordering to start from address align to cache during write
and target word first during read is performed in the bridge.

The first transfer is from the starting address with M_ABus(5) = ‘0’.

The second transfer is from the starting address with M_ABus(5) =
l1 !.

WRAP : 2,4,8,16 beat
Read

Aligned Wrap -
2,4,8,16 burst read
Un-aligned Wrap -
Single, Burst
Burst, Burst

Burst, Single

The read on the PLB is always generated from the starting AXI
wrap address. If wrap transfer is not starting from the Wrap
bounding, the core breaks the burst transaction on the wrap
boundary.
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Table 4: AXI to PLB Transaction Translation (Cont'd)

AXI Transaction

PLB Transaction

Note

INCR Write: burst 2 half
word transfers

The possible PLB transfers:
1. Single, Single
2. Single

This is converted to word transfer by aggregating the half words.
On PLB, one single transfer is performed if S_AXI_AWADDR(1)="0’
else two singles.

If all the valid write strobes are not asserted on the first and/or last
word, a PLB single write is performed on the first and/or last word.
The byte address bits of the first word single PLB transaction are
set based on the first byte enable that is asserted, as required by
PLB protocol.

Address incrementing is performed as necessary to the single
transactions:

From Single to second single address is incremented by 0x04 and
aligned to word boundary.

INCR Write: burst 3 half
word transfers

This breaks into two singles
on PLB

This is converted to word transfer by aggregating the half words.
The byte address bits of the first word single PLB transaction are
set based on the first byte enable that is asserted, as required by
PLB protocol.

Address incrementing is performed as necessary to the single and
burst transaction:

From Single to second single address is incremented by 0x04 and
aligned to word boundary.

INCR Write: burst 4-16
half word transfers

The max burst length of this
is 9 as half words are
converted into words.

This can break into write
transaction (max3) as
follows:

1. Single, Single

. Single, Single, Single
. Single, Burst, Single
. Single, Burst

. Burst, Single

. Burst

oo~ WD

This is converted to word transfer by aggregating the half words.
If all valid write strobes are not asserted on the first and/or last
word, a PLB single write is performed on the first and/or last word.
The byte address bits of the first word single PLB transaction are
set based on the first byte enable that is asserted, as required by
PLB protocol.

Address incrementing is performed as necessary to the single and
burst transaction:

1. From Single to next transfer, (single or burst) address is
incremented by 0x04 and aligned to word boundary.

2. From Burst to next transfer, (single) address is incremented by
length of transfer during burst, that is, (M_BE + ‘1’).

INCR Read: burst 2-16
Half Word transfers

Burst read 2-9 word

This is converted to word transfer and S_AXI_RDATA has the same
value for two S_AXI_RREADY cycles.

The max burst length of this is 9 as half words are converted into
words.

INCR Write: burst 2-4 byte
transfers

The possible PLB transfers:
1. Single, Single
2. Single

This is converted to word transfer by aggregating the bytes.

On PLB, one single transfer is performed if all the bytes fall in the

same word else two singles.

The byte address bits of the first word single PLB transaction are

set based on the first byte enable that is asserted, as required by

PLB protocol.

From Single to second, single address is incremented by 0x04 and
aligned to word boundary.
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Table 4: AXI to PLB Transaction Translation (Cont'd)

AXI Transaction

PLB Transaction

Note

INCR Write: burst 5-16
bytes transfers

The max burst length of this
is 5 as bytes are converted

into words.

This can break into write
transaction (max3) as
follows:

1. Single, Single

2. Single, Single, Single
3. Single, Burst, Single
4. Single, Burst

5. Burst, Single

6. Burst

This is converted to word transfer by aggregating the bytes.

The byte address bits of the first word single PLB transaction are
set based on the first byte enable that is asserted, as required by
PLB protocol.

Address incrementing is performed as necessary to the single and
burst transaction:

1. From Single to next transfer, (single or burst) address is
incremented by 0x04 and aligned to word boundary.

2. From Burst to next transfer, (single) address is incremented by
length of transfer during burst, that is, (M_BE + ‘1°).

INCR Read: burst 2-16
Bytes transfers

Burst read 2-5 word

This is converted to word transfer and S_AXI_RDATA has the same
value for four S_AXI_RREADY cycles.

The max burst length of this is 5 as bytes are converted into words.

FIXED: Write/Read burst
2-16 - Half Word/Byte

Singles - Write/Read

Number of singles requested on PLB is equal to the burst length
requested by AXI

WRAP: Write/Read
1. burst 2 - Half word
2. burst 2/4 - bytes

Singles - Write/Read

WRAP: Write/Read
1. burst 4 - Half word
2. burst 8 - bytes

Burst - 2 Write/Read

Data reordering to start from address align to cache during write
and target word first during read is performed in the bridge.

WRAP: Write
1. burst 8 - Half word
2. burst 16 - bytes

4 Word Burst - Write

WRAP: Write - burst 16 -
Half word

8 Word Burst - Write/Read

All wrap transfers are terminated in PLB as burst transfers.

WRAP : 2,4,8,16 beat
Read

Aligned Burst -
2,4,8,16 burst read
Un-aligned Wrap -
Single , Burst
Burst, Burst

Burst, Single

All wrap transfers are terminated in PLB as burst transfers. The
read on the PLB is always generated from the starting AXI wrap
address. If wrap transfer is not starting from the Wrap bounding, the
core breaks the burst transaction on the wrap boundary.

Notes:

1. In AXI - INCR/FIXED write transactions, deasserted write strobes are supported only in the first and last word of the burst write.
2. All valid write strobes must to HIGH for a write WRAP transfer.

DS712 July 25, 2012
Product Specification

www.Xxilinx.com 17


http://www.xilinx.com

& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

Table 5: AXI to PLBv46 Transaction Translation (C_S_AXI_DATA_WIDTH= 64 and
C_PLB_SMALLEST_SLAVE_SIZE = 32)

AXI Transaction

PLB Transaction

Note

INCR/FIXED Write: Burst
1 double word transfers

Bridge generates conversion
cycle on PLB This can break
into write transaction (max2)
as follows:

1. Single

2. Single, Single

The byte address bits are set based on the first byte enable that is
asserted, as required by PLB protocol.

INCR/FIXED Write: Burst
2-3 double word transfers

Bridge generates conversion
cycle on PLB and adjusts the
burst length dynamically

This can break into write
transaction (max4) as
follows:

1. Single, Single

2. Single, Single, Single
2. Single, Single, Single,
Single

3. Single, Single, Burst
4. Burst, Single, Single
5. Single, Single, Single,
Single, Single, Single

6. Burst

If all write strobes are not asserted on the first and/or last word, then
PLB singles write are performed on the first and/or last double word.
The byte address bits of the first word single PLB transaction are
set based on the first byte enable that is asserted, as required by
PLB protocol.

Address incrementing is performed as necessary to the single and
burst transaction:

1. From Single to next transfer (single or burst), address is
incremented by 0x04 and aligned to word boundary.

2. From Burst to next transfer (single), address is incremented by
length of transfer during burst, that is, (M_BE + ‘1’).

INCR/FIXED Write: Burst
4-16 double word transfers

Bridge generates conversion
cycle on PLB and adjusts the
burst length dynamically
This can break into write
transaction (max5) as
follows:

1. Single, Single, Burst,
Single, Single

2. Single, Single, Burst

3. Burst, Single, Single

4. Burst

If all write strobes are not asserted on the first and/or last word, then
PLB singles write are performed on the first and/or last double word.
The byte address bits of the first word single PLB transaction are
set based on the first byte enable that is asserted, as required by
PLB protocol.

Address incrementing is performed as necessary to the single and
burst transaction:

1. From Single to next transfer (single or burst), address is
incremented by 0x04 and aligned to word boundary.

2. From Burst to next transfer (single), address is incremented by
length of transfer during burst, that is, (M_BE + ‘1°).

INCR Write: Burst 17-256
double word transfers

Bridge generates conversion
cycle on PLB and adjusts the
burst length dynamically
This can break into write
transaction (max5) as
follows:

1.Single, Single, Burst(n),
Single, Single

2. Single, Single, Burst(n)

3. Burst(n), Single, Single

If all write strobes are not asserted on the first and/or last word, then
a PLB singles write is performed on the first and/or last double
word.

The byte address bits of the first word single PLB transaction are
set based on the first byte enable that is asserted, as required by
PLB protocol.

Address incrementing is performed as necessary to the single and
burst transaction:

1. From Single to next transfer (single or burst), address is
incremented by 0x04 and aligned to word boundary.

2. From Burst to next transfer (single), address is incremented by
length of transfer during burst, that is, (M_BE + ‘1).

Bridge generates conversion
cycle on PLB This can break

Read: Burst into write transaction (max2) The bvte add bit lianed to th 4 bound
1double word transfer as follows: e byte address bits are aligned to the word boundary.
1. Single
2. Single, Single
INCR/FIXED Read: Burst | Burst read 4-16 word .
5.8 double word transfers | transfers The start address is aligned to the word boundary.
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Table 5: AXI to PLBv46 Transaction Translation (C_S_AXI_DATA_WIDTH= 64 and
C_PLB_SMALLEST_SLAVE_SIZE = 32)

AXI Transaction PLB Transaction Note

INCR/FIXED Read: burst | Burst read 16 word + Burst
9-16 double word transfers | read of 2-16 word transfers

Burst read (17-256)*2/16
transaction + Burst read of | The start address is aligned to the word boundary.
2-16 word transfers

The start address is aligned to the word boundary.

INCR Read: burst 17-256
double word transfers

WF:A/P: 2ddouble word Burst: 2 word write/read ) ] ) ]
write/rea Data reordering to start from address align to cache during write

. and target word first during read is performed in the bridge.
WRAP: 4, 8 double word 4, 8 word burst write/read 9 g 9

write/read

All wrap transfers are terminated in PLB as burst transfers. Data
] reordering to start from address align to cache during write and
WBA/P- 1d6 double word Two 8 word burst write/read | target word first during read is performed in the bridge.
write/rea The first transfer is from starting address with M_ABus(5) = ‘0’.

The second transfer is from starting address with M_ABus(5) = ‘1".

AXI Write Burst Without All Write Strobes Asserted

AXI allows write strobes to be deasserted on write bursts for any data transfer. An optimization to the AXI to PLB
bridge is that it is designed to handle write strobes not all (valid bits) asserted in a given transaction only in the first
and last word of the write burst of type FIXED and INCR on AXI. The bridge assumes that the remaining (other
than first and last data beat in a transaction) are always HIGH. If either or both first and last word transfers do not
have all write strobes asserted, the PLB single transactions are performed for the first and/or last word to allow the
BE information to be passed to the PLB slave. Figure 3 shows how burst writes with write strobes not all asserted for
the first and last word are translated to the PLB-side for both INCR and FIXED type AXI burst write transactions.

AXI to PLBv46 Bridge is not validating the intermediate write strobes (only first and last are considered) during
burst; the bridge does not generate any byte mask on the PLBv46 slave interface for the address in between the
burst; this overwrites the complete 32/64-bit data on a given address irrespective how the data strobes are
generated by AXI Master.
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For AXI WRAP transfer all the valid (depend on S_AXI_AWSIZE) write strobes must be HIGH.

AXI INCR or FIXED AXI INCR burst type AXI FIXED burst type
Burst write type translation to PLB transaction translation to PLB transaction
AXI Address and 1st WSTRB PLB Address and BE PLB Address and BE
0x12340003 b1000 Single 0x12340003 b0001 Single 0x12340003 b0001
Little Endian Address Offset Burst 0x12340004 b1111 Burst 0x12340000 b1111
+3 42 +1 +0 Burst length =7 Burst length = 7
Valid

Valid | Valid | Valid | Valid
Valid | Valid | Valid | Valid
Valid | Valid | Valid | Valid
Valid | Valid | Valid | Valid
Valid | Valid | Valid | Valid
Valid | Valid | Valid | Valid
Valid | Valid | Valid | Valid Y ]

Valid | Valid Single 0x12340020 b1100  Single 0x12340020 b1100

DS712_03

Figure 3: AXI (32-bit) write burst type of INCR and FIXED translation to PLB (32-bit) transactions

AXI Narrow Transactions

The transaction where the size is narrower than the data width are treated as narrow transfers. If the narrow
transfer is a “FIXED” burst type, the byte address remains constant for all singles required to complete the entire
burst. If the narrow transfer is the “INCR” type, the narrow data received from AXI is collapsed to create a complete
data beat (if possible). For detail transaction translation from AXI to PLB, see Table 4.

AXI WRAP Transactions

For an optimization to the AXI to PLBv46 Bridge, all the WRAP transfers from AXI are converted as single or burst
transfer on PLBv46.

AXTI allows for the target word to be any word address in the WRAP transfer. The AXI to PLBv46 Bridge performs
re-ordering of AXI target word write data to the PLB line word first write data.

For AXI WRAP reads that are not line word first, AXI to PLBv46 Bridge can generate two read requests on PLB.
For detail translation from AXI WRAP to PLB single/burst, see Table 4.

Address Pipelining

The C_S_AXI_WRITE_ACCEPTANCE and C_S_AXI_READ_ACCEPTANCE parameters define the number of
address and control information that can be buffered (max 2) for each read and write. When the ACCEPTANCE
parameter is set to 1, the next address is not accepted until the response phase and the transfer on the PLB of the first
is completed. When the ACCEPTANCE parameter is set to 2, the next address is accepted irrespective of the transfer
complete of the first. But the third address is accepted only if at least the response phase and the transfer on the PLB
of the first transaction is completed.

The AXI to PLBv46 Bridge does not support the pipelined address on the PLB. This means that the slaves that are
accessed by the AXI to PLBv46 Bridge should not respond to a secondary request (SAVALID) both for read and
write.
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AXI - INCR/WRAP, Narrow Transfers

AXI supports incremental burst transfer of bytes and half word. These transfers are not supported as per Xilinx PLB
v4.6 simplification. To optimize and obtain better throughput:

* For Writes - All the AXI data is collapsed to convert to a data beat equal to the size of the data bus (wWherever
possible) and a burst is initiated on the PLB.

e For Reads - A burst is initiated on the PLB and the S_AXI_RVALID is asserted for more than one cycle,
keeping the same data on S_AXI_RDATA. For example, for the INCR, byte burst from AXI of length four that
starts with address aligned to the word boundary (for example, 0x0, 0x4, 0x8, 0xC), the S_AXI_RDATA will
have the same value for four cycles of S_AXI_RREADY assertion.

Endian Support
The endian conversion is implemented in the design depending on C_EN_BYTE_SWAP.
If C_EN_BYTE_SWAP=0. The possible connection from AXI to PLB for 32-bit data width follows:

e AXIlis little endian and PLB is big endian.

e M_ABUS(0 to 31) = S_AXI_AxADDR(31 down to 0)

e M _WrDBUS(0 to 31) = S_AXI_AWDATA(31 down to 0)

e M _BE(0to 3) =S_AXI_WSTB(3 down to 0)

e S_AXI_AWDATA(31 down to 0) = PLB_MRADBUS(0 to 31)
¢ AXlis big endian and PLB is big endian

e M_ABUS(0 to 31) = S_AXI_AXADDR(0 to 31)

e M _wWrDBUS(0 to 31) = S_AXI_AWDATA(O to 31)

e M _BE(0 to 3) = S_AXI_WSTB(0 to 3)

e S_AXI_AWDATA(O to 31) = PLB_MRADBUS(0 to 31)

Byte Invariance
Byte invariance is implemented if C_EN_BYTE_SWAP=1.

AXl is little endian and PLB is big endian. The AXI to PLBv46 Bridge maintains byte invariance, or using Xilinx IP
terminology, byte addressing integrity is maintained in the bridge design. This means that 32-bit word data from
any address on the PLBv46 bus has the bytes swapped in traversing the bridge so that the byte data of byte lanes of
the same numerical address offsets yields the same byte data when read by the little endian AXI-side or by a remote
master on the big endian PLB-side. For byte transactions, any byte addressed data read from the AXI side or the PLB
side yields the same byte of data. Write strobe signals from the AXI master port are similarly swapped. Byte and
strobe swapping are shown in Figure 4.
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AXI-side little endian 32-bit word

+N is byte address offset AXl-side little endian 4-bit WSTRB

+3 +2 +1 +0 o111

+0 +1 +2 +3 111 1lo
PLB-side big endian 32-bit word PLB-side big endian 4-bit enable

+N is byte address offset
DS712_04

Figure 4: Byte DataSwap and WrSTRB Swap to BEs as Data Traverses AXI to PLBv46 Bridge

Read and Write Interaction

Consecutive Read and Write transactions or vice versa to the same address issued by AXI, are directly transferred
to PLB, as PLB does not support out of order transactions.

AXI Trustzone and Protection Unit Support

The AXI to PLBv46 Bridge does not support Trustzone. As a consequence, The AR (W) PROT input to the AXI slave
port is ignored and all requests are responded to. If the master port that the AXI to PLBv46 Bridge is connected to
is configured as a secure port and a master attempts a non-secure transaction to the AXI to PLBv46 Bridge, the
interconnect does not present the transaction to the bridge. As a result, the transaction is not presented on the PLB
bus.

AXI signals AR (W) PROT [0] and [2] have no effect on AXI to PLB behavior and the resulting PLB transaction. Bit
0 indicates normal or privileged access, but the PLB does not have any such qualifiers; hence, the response is the
same for normal or privileged accesses. Bit 2 indicates data or instruction access, which again, the PLB does not
qualify and the bridge response is the same for both data and instruction accesses.

AXI Atomic Accesses

The AXI to PLBv46 Bridge does not support AXI atomic exclusive accesses.

PLBv46 Error Conditions - Read and Non-bufferable Write transactions

The bridge executes posted writes and both write and read addresses are pipelined /buffered in the bridge. The
write response (for a non-bufferable transaction) to the AXI is generated after all the data is received by PLB or a
timeout is generated by PLB. The read response is sent along with the data as per AXI protocol.

¢ Slave Error - PLB_Wr_Err/PLB_Rd_Err from PLB causes the ERROR response to AXI.

¢ Decode Error — Address phase timeout (assertion of PLB_MTimeout) causes DECERR response to AXI. During
read along with the response, S_AXI_RVALID and S_AXI_RLAST are asserted as per AXI protocol.
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PLBv46 Error Conditions - Bufferable Write Transfer

The bridge executes posted writes and generates an early response (after the assertion of S_AXI_WLAST) to AXI for
the cacheable transactions. There is a possibility of having an error or timeout condition on the PLB for this
transaction. But because the response is sent early now there is no mechanism to inform AXI master about the
failure.

To overcome this situation, registers are implemented in the design that capture the address and other control
information of such errored transaction and generate an interrupt.

More detail about these registers and interrupt is detailed in the following subsections.

Register Descriptions

Table 6 shows all the AXI to PLBv46 Bridge registers and their addresses. All the registers described in the following
sections are implemented only when C_S_AXI_PROTOCOL="AXI4" AND C_S_AXI_SUPPORTS_WRITE=1 AND
C_EN_DEBUG_REG=1.

Table 6: AXI to PLBv46 Bridge Registers (1)

Base Address + Offset (hex) th\elga:f‘teer A.?;::s Va?jéa(l:‘:x) Description
C_S_AXI_CTRL_BASEADDR + 0x0 BESR R@) 0x0 Bridge Error Status Register
C_S_AXI_CTRL_BASEADDR + 0x4 BEAR RE) 0x0 Bridge Error Address Register
C_S_AXI_CTRL_BASEADDR + 0x8 DGIE R/W 0x0 Device Global Interrupt Enable Register
C_S_AXI_CTRL_BASEADDR + 0xC DIER R/W 0x0 Device Interrupt Enable Register

Notes:

1. The registers are included only when C_EN_DEBUG_REG is set to 1.
2. This register is cleared after read access to this register.
3. Read only register. Writing into this register has no effect.

Bridge Error Status Register (BESR) and Bridge Error Address Register (BEAR)

The following section details the register descriptions of the BESR and BEAR. These registers are included only
when C_EN_DEBUG_REG = 1.

They are used to provide transaction error information to the user application, typically software. When these
registers are enabled, PLB_Wr_Err or PLB_MTimeout (timeout for write) cause a capture trigger to occur for the
BESR and the BEAR. The BESR captures the AXI transaction qualifiers and the BEAR captures the AXI address for
the first offending command. After captured, the data is retained until the user application reads the data from the
registers. The BSER register gets cleared after reading.

The slave error or decode error can be used to generate an interrupt to the user application. This requires enabling
the Device Global Interrupt Enable Register and Device Interrupt Enable Register. This interrupt can then be used
by the user application to signal the need to service the BESR and BEAR.

When C_EN_DEBUG_REG = 0, the strobe error and errors on the PLB cannot be reported to AXL. It is assumed that
the user application does not issue transactions that generate errors on the PLB.
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The BESR is shown in Figure 5 and detailed in Table 7. The BEAR is shown in Figure 6 and detailed in Table 8.

SLVERR
MID SIZE
{
31 16]15  14[13 11]10 3l2]1]o]
BT\T(PE BLEN DECERR

DS712_05

Figure 5: Bridge Error Status Register

Table 7: Bridge Error Status Register (BESR) Description (1)

: Core Reset I
Bit(s) Name Access Value Description
31-16(2 MID RIW “00” AXI Write Transaction 1D

This value reflects the S_AXI_AWID qualifier at the time of error capture.

AXI Write Burst Type

15-14 BTYPE R/W “00” This value reflects the S_AXI_AWBURST qualifier at the time of error
capture.
sy AXI| Write Burst Size
13-11 BSIZE RIW 000 This value reflects the S_AXI_AWSIZE qualifier at the time of error capture.
“ » | AXI Write Burst Length
10-3 BLEN RIW 00000000 This value reflect the S_AXI_AWLEN qualifier at the time of error capture.
2 Reserved R/W ‘0 Reserved

Decode Error

This bit is asserted when PLB_MTimeOut is asserted by the PLB. This
1 DECERR R/W ‘0’ indicates that there is no slave at the transaction address.

‘0’ = No Decode Error asserted.
‘1’ = Decode Error asserted.

Slave Error

This bit is asserted when PLB_MWr Err is asserted by the PLB. This
indicates that the access has reached the PLB slave successfully, but the

0 SLVERR RW o slave wishes to return an error condition.
‘0’ = No Slave Error asserted.
‘1’ = Slave Error asserted.
Notes:

1. This register is cleared after reading.
2. Vector length of MID is defined by parameter C_S_AXI_ID_WIDTH

Address

/

31 0

DS712_06

Figure 6: Bridge Error Address Register
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Table 8: Bridge Error Address Register (BEAR) Description

Bit(s) Name Core Access | Reset Value Description
31.0 | Address R Zeros Transaction Address(0-31)
(0to 31) This value reflects the S_AXI_AWADDR at the time of error capture.

Device Global Interrupt Enable Register (DGIE)

The Device Global Interrupt Enable Register provides the final enable/disable for the interrupt output and resides
in the Register and Interrupt Module. It is a read/write register addressed at an offset 0x08 from base address
C_S_AXI_CTRL_BASEADDR. If interrupts are globally disabled (the DGIE bit is set to '0’), there will be no
interrupt from the device under any circumstances. This is a single bit read / write register as shown in Figure 7. The
DGIE bit definitions is shown in Table 9.

Reserved DGIE

31 1]o]

DS712_07

Figure 7: Device Global Interrupt Enable Register

Table 9: Device Global Interrupt Enable Register (DGIE) Bit Definitions

: Core Reset -
Bit(s) Name Access Value Description
31-1 Reserved N/A 0 Reserved
Device Global Interrupt Enable
0 DGIE R/W o ,IVI’aster Enable for routing Device Interrupt to the System Interrupt Controller.
1’ = Enabled
’0’ = Disabled

Device Interrupt Enable Register (DIER)

The Device Interrupt Enable Register (DIER) is shown in Figure 8. It is a read /write register addressed at an offset
0x0C from base address C_S_AXI_CTRL_BASEADDR. The bit definitions of this register are shown in Table 10. The
Device Global Interrupt Enable Register provides the final enable/disable for the interrupt output to the processor
and resides in the Register and Interrupt Module. This is a single bit read /write register as shown in Figure 8. The
DIER bit definitions is shown in the Table 10.

Reserved SLVIE

31 2[1]0o]

DECIE

DS712_08

Figure 8: Device Interrupt Enable Register
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Table 10: Device Interrupt Enable Register (DIER) Bit Definitions

Core Reset

Bit(s) Name Access | Value

Description

31-2 Reserved N/A 0 Reserved

DECERR Interrupt Enable
Interrupt Enabile bit for routing Decode error to the System Interrupt Controller.

! DECIE R/W 0 ’1” = Interrupt asserts in response to DECERR
’0’ = Interrupt does not assert in response to DECERR
SLVERR Interrupt Enable
0 SLVIE R/W o Interrupt Enable bit for routing Slave error to the System Interrupt Controller.

’1’ = Interrupt asserts in response to SLVERR
'0’ = Interrupt does not assert in response to SLVERR

Address Decoding and Memory Mapping

As AXI to PLBv46 Bridge will be a P2P interface on interconnect, address decoding is not implemented for the port
that gets translated to PLBv46. Hence, it responds to all addresses presented.

The address ranges specified by the pair of the parameters C_S_AXI_BASEADDR, C_S_AXI_HIGHADDR and
C_S_AXI_CTRL_BASEADDR, C_S_AXI_CTRL_HIGHADDR inform the interconnect about the address map of the
PLB subsystem and internal register of the bridge.

PLBv46 Remote Slave Rearbitration

The AXI to PLBv46 Bridge does not decode PLB_Mrearbitrate; the request on PLB is valid until PLB_MAddrAck
or PLB_MTimeout is asserted.

Clocking

The AXI to PLBv46 Bridge has a single clock source that supports 1:1 (AXI:PLB) clock ratio.

Reset

The AXI to PLBv46 Bridge has a single reset source. As long as the whole system (or at least PLB/AXI sides) is reset
in the same clock cycle and released in the same clock cycle, there will not be any issues.
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Timing Diagrams
FIXED/INCR Single Write

Cycle [ o [ 1 ]

2

[ 8 T4 1T 5 T 6 [ 7 1T 8 1]

SAXLACLK  \_/ \__/ \_/ J/ /S

S_AXI_ARESET \

S_AXI_AWID[3:0] I 6 X F X 0
S_AXI_AWADDR[31:0] ) 00002C97)0000162F X 00001B28 Y 00000000
S_AXI_AWLEN[E:0] I o X o X 0 X 0
S_AX_AWBURST[1:0] I 1 X 0
S_AXI_AWVALID / \
S_AX_AWREADY [
S_AXI_WID I 6 X X F X 0
S_AXI_WDATA[31:0] 18000000 \6E000000 Y(oooooosE (I
S_AXI_WSTRB[3:0] I 8 X 0 SRR
SAXIWLAST [\ [\
SAXLWVALD [\ T\
S_AXI_WREADY / \ T\
S_AXI_BID[3:0] I 6 X F )
S_AXI_BRESP[1:0] 0

S_AXI_BVALID

S_AXI_BREADY /

M_request / \ /L
M_ABus[0:31] 00000000 X oooo2ce7 Y¥o000162F X 00000000 {oooo1B25 (N
M_BE[3:0] 0 X 1 X 0 s o
PLB_MAddrAck [\ /L
M_RNW
M_WrDBus[0:31] 00000000 X 0000001B 0000006E X 00000000 XBB000000)\
PLB_MWrDAck [\ [

DS712_08

Figure 9: Single Write
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FIXED/INCR Single Read

Cycle [ ol 1 1T 21 81T 4] 5 ] 6 7 ] 8 ]9 [ 10 [117]12
SLAXLACLK \_/ \_/ \ /Y
S_AXI_ARESET \

S_AXI_ARID[3:0) & ) F N
00002C97 ~ ,~ 0000162F
S_AXI_ARADDR[31:0] I T ¥ 00001828 |
S_AXI_ARLEN[3:0] I o ) o X 0 |
S_AX_ARBURST[1:0] I 1 ) 0 ) 1
S_AXI_ARVALD ____/
S_AX_ARREADY \ [\
S_AXI_RID I 6 00000000 X 6 X F o
$_AXI_RDATA[31:0] IR, XY X oooooo ) v
S_AXI_RLAST 97969594 ————\ [\ 2F2E2D2C [ \—2B2A2028
S_AXI_RVALID [\ [\ [\
S_AXI_RREADY / -
M_request / \ [
M_ABus[0:31] __00000000 ) _00002C97 X 0000162F ) 00000000 ) 00001B2B YR
M_BE[3:0] o F ) S SR 0
PLB_MAddrAck [\ [T\ [\
M_RNW [ 04959697+ 00000000
M_RdDBus[0:31] 00000000 X N 00000000 RN |
PLB_MrDDAck /_\ /_\ 2C2D2E2F /_\ 28292A2B
DS712_10
Figure 10: Single Read
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FIXED/INCR Single Read Write

Cycle [ 0o T

[ 3 T 4 [ 5 [ 6 [ 7 [ 8 [ 9 ]

SAXLACLK /. / ./ /S

S_AXI_ARESET \

S_AXI_AWID[3:0] I s

0

00000000

S_AXI_AWADDR[31:0] [ 00002Co7)

S_AXI_AWLEN[3:0] I o

0

S_AX_AWBURST[1:0] I

S_AXI_LAWVALID [/ "\

S_AX_AWREADY /

S AXILWD I & [

0

S_AXI_WDATA[31:0] 18000000 )

00000000

S_AXI_WSTRB[3:0] I8 )

0

S_AXILWLAST [\

S_AXILWVALID [\

S_AXI_WREADY ___ [\

S_AXI_BID[3:0] I

S_AXI_BRESP[1:0]

S_AXI_BVALID

S_AXI_BREADY /

S_AXI_ARID([3:0] I

X 0

S_AXI_ARADDR[31:0] I oooozDEs 00000000

S_AXI_ARLEN[3:0] I

X 0

S_AX_ARBURSTI[1:0] I

X 0

S_AXI_ARVALID

S_AX_ARREADY

\

S_AXI_RID I E X 0
S_AXI_RDATA[31:0] I 00000000 Ve 00000000

S_AXI_RLAST

EBEAE9ES /—\

S_AXI_RVALID

S_AXI_RREADY /

M_request /

M_ABus[0:31] 00000000 X

__ooocepes )

M_BE[3:0] 0 X X F S
PLB_MAddrAck \ / \
M_RNW / \

M_WrDBus[0:31] 00000000 X

PLB_MWTrDAck

M_RdDBus[0:31]

RN

PLB_MrDDAck

/—\ ES8E9EAEB

DS712_11

Figure 11: Single Read Write
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FIXED/INCR 4 Word Burst Write

Cycle _ [0[1[2]3[4]5[6]7[8]9[10[11]12[13][14[15]16[17]18[19]20[21]22][23[24]25

S L AV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV,

S_AXI_ARESET "\

S_AXI_AWID[3:0] I 2 X 8 X 0
S_AXI_AWADDR[31:0] BBX_ X ococote28 X 00001054 ) 00000000
S_AXI_AWLENJ[3:0] 3 X 3 X 0000000
S_AX_AWBURST[1:0] B0 Yo R
S_AXI_AWVALID _ / \
S_AX_AWREADY — \ [\ [\
S_AXI_WID I 2 X 0 ) S (.
S_AXI_WDATA[31:0] B X ) X JC X IC X 00000000 X OO
S_AXI_WSTRB[3:0] I__F ) X 0 —F O
S_AXI_WLAST N\ [\ [\
S_AXI_WVALID __/ \ [\
S_AXI_WREADY __/ \ [\
S_AXI_BID[3:0] I 2 2 X 8 -
S_AXI_BRESP[1:0] 0
S_AXI_BVALID [\ [\ [\
S_AXI_BREADY __/
M_request / \ / \
00001CFO I 00000000 00001628 e 00001054
M_ABus[0:31] 00000000 [ A 00000000 7 e
M_BE[3:0] 0 X s o X3 X 0 R
PLB_MAddrAck [\ [\ [\
M_Size[3:0] I~ Y o0 ) A ) 0 —a G
M_WrDBus[0:31] 00000000 . X OO 00000000 . @
PLB_MWrDAck E12A74D3 \ F38825BA—
PLB_WrBurst / \/ \ A
PLB_MWrBterm [\ [\ [\

DS712_12

Figure 12: Burst Write
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FIXED/INCR 4 Word Burst Read

Cycle __10l1[2[3[4[5][6]7][8]9[10[11[12[13[14[15[16]17[18[19]20[21]22]23][24]25

SN AV AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV,

S_AXI_ARESET \

S_AXI_ARID[3:0] B 2 X 8 X 0
S_AXI_ARADDR[31:0] I )X 00001054 X 00000000
S_AXI_ARLEN[3:0] 3 X 0000000
s_AX_ARBURST[1:0] B0 J__o
S_AXI_ARVALID __/ \
S_AX_ARREADY  \ [\
s_AxI_RiD I 2 X 0 s O
S_AXI_RDATA[31:0] ()
S_AXI_RLAST [\ [\ [\
SAXILRVALD [\ J \
S_AXI_RREADY _/ .
S_AXI_RRESP[1:0] 0
M_request _/—\ [\
00001CFO 00001628 00001054
M_ABus[0:31] _X_ ¥ X' ) ocooooo0 X' ¥ X
PLB_MAddrAck /[ \_/ \ /\
M_BER:0] o 3 X 0 3 X 0 s\
M_Size(z:0) B A X 0 A 0 A
M_RrDBus[0:31] __00000000
PLBLMRdDAck [/ \J \
PLB_RrBurst __/ \_/ \
M.RNW _ /[ \ [\

DS712_13

Figure 13: Burst Read
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INCR Write 4 Beat

mbck | [ ]

5 i awid ]

5 a_awaddr [ pogoszes

|
i
000000

sadamen [ i

[ |
=

5 i awsize

= [

§_a_awburst

5 ai_awcache

==

=1 =] [=

5 i _awvald
5 3 awready

s wddta | JAOFRRROE JFEATOES JDOFRYRSA JSa4BRIGL JD00OODD
I

5 i _wstr 5

F

5 i wlast

[T

saiwald |

5 a_wready ||

& i _bid

5_a)_resp

5 ai_bvalid

5 i fready
m_request

m_T

m_be

m_msize

m_size

plh_mssize

pb_maddrack

pb_mtimequt

[ =1 [=

m_ahils 3

T000S7ag

J0D0S7AC_Jponona3

m_wrbiurst

pb_mrerr

m_wrdbus

II0AAFRA?

IFS39EASF ISARFR0Y 131814553  JO0000000

plb_mrdack

I

ph_mssize

7

Figure 14: INCR Write 4 Beat
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INCR Write

mplb_ck
5_a_amid
5_a_awaddr
5_ai_awlen
5_3xi_awsize
5_a_awburst
5_a_awrache
5_a_awvald
5 3 _awready
5 a_wdata
5_a_wstrb
5_a_wlast
5_ad_wvald
5_ai_wready
5_a_hid

5 i bresp
5_a_bualid
5_a_bready
m_tequest
m_tmw

m_be
m_msize
m_size
ph_ssize
pb_maddrack
ph_mtimequt
m_ahus
m_wrburst
plh ey
m_wrdbus
ph_mwrdack
ph_mssize

9 Beat

I S e e S I o S L S S S S s

B i
|o0ns733_anggnag
o3 il
7 i
i i
2 I
N
N
JA2FREBOE [IFEASES |OGFB9RSA [5345811 |DO0DODO
E F i
]
- |
| |
B
I
L
| |
7 7 I
] I
7 I
T
R nans7ag D000S78C_0nnonn
[ ]
0eaFBA? FSIEATF [EASGFRDS J31814553 00000000
|
7 I
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Figure 15: INCR Wr 9 Beat
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INCR Write 29 Beat

mh_ck

5 & awid

5 8 awadl
5 a_anln
5 3 awsie
5 A awhurst
5 g ancarte
5 a_aveld
5 8 awneady
5 a widta
s 3 st
5 wlast

5 a vl
5 8 eaty
5 i

5 8 bresp
5 pad
5 8 brealy
m request
i

m.be

m sz
m_sie

h mssize
b maddack
i mmeout
s
mburst

i ey
m rdhus

o mrdack
th msize

I
I
00000000
0

I
I
I
I
I

i
I
I
I
I
i
i
I
I
I
I
I
I
I
I
I
I

Q000qo00
I
I
Q000qo00
I
I

T T T T I I U U T U T U U U]

5D

0l | o00oon

0 5

A

o

A

==

O O ] oooong

B
EF i

= |=

-

=al

| L

L

TR T Jooomggac T, T

| L L L

000, DCEFOGE BERERERRLERERIANHUNNNRIRERRIREEE M ERRNANE)

| L L L

0 L ] W
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Figure 16: INCR Wr 29 Beat
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INCR Write 28 Half Word (16-Bits)

mhd 0 TUUTTUUUUIUTUUTUUUTTUIU T DT TU U T U T U U UL
safand [0 07
s o anadd (00000000 |7 Jononoong
sadaen |0 27
s o ansz [0 0
s anbust |0 [
5 2 awcache |0 Dl
sadamad |0 [
5. ameady |0 ol
s wdes o (oooon0ot | pa., g L U D L b ooy
saiwsth |0 [ E333397333334333333993339331333399333193%1
saimt |0 [
s ol [0 A |
5 2 weeady |0 HE |
5 2 bid H [
saibresp [ i I
s o blid |0 [1
s 8 bready [0
_request 0 [ ]
I 0
m_be 0 0 F D d
In_fhsize 0 0
sz i 1 B A
ph_mssize 0 0
pb_maddrack |0 1 [
ph_mtmeout {0
m_hus 00000000 ... | Jincog1os inonzing Jiooomozs
n_wtburst 0 | L L
ph_marer {0
mordus (00000000 |TO0OC.. | BAAEZID RISRERNGRRENEER BRI
pb_mardsck {0 \ B L
ph_mesize 0 ]
Figure 17: INCR Wr 28 Half Word
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& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

INCR Write 17 bytes

mpl_clk
5_ai_awid
5_ai_awaddr
5_axi_awlen
5_avi_awsize
5_ai_awburst
5_ai_awcache
5 ad_avvalid
5_ai_awready
5_axi_ndata
5_ai_wstth
5_ai_last

5 _ai_wvalid
5_a_wready
5_a_bid

5 ai_bresp
5_ai_bvalid
5_axi_bready
m_tequest
m_tmi

m_be
m_msize
m_size
plb_mssize
plb_mnaddrack
plb_ntimeat
m_ahis
m_wtburst
plb_rowrere
m_wrdbus
plb_rriwrdack
plb_mssize

1
0
00000000
1|

[ Y e B e B e Y e |

00000000

[ Y e B e B e Y e Y e B o B e B e R e T = I e T e Y e |

00000000
0
0
00000000
0
0

JUTIIImrrynr Uy UUL

0 F
00000000 |_Jj00aooog
T T3 1
0 1L
0 1o
0 A0
[ ]
[ ]
M TN EEEENEEEENEEEENEEEENE
0 RS0 ER0 3D DED DD
[ ]
_ | |
|| |
X F
X Il
L
1
[ [T 1
0 o T
0
0 B
0
[ [
000... J00... |} J0000204c finoaza7s ooong
| _

T i

R EEIEEEE TN

| -

Figure 18: INCR Write 17 Byte
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& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

WRAP Write 2 Byte

mpbck ot | 1 1 4 1 4 [ I [ LI ]
5_a_awid I i

s_ad_awaddr | 00000000 | OO000O0D 100001000 00000000

5_ax_awlen 1 00 Int il

5_axi_awsize 0 1]

s axi_awburst |0 0 12 i

s ad_awcache |0 i

s ad awvald |0 ]

5 a_awready [0 [ ]

s ad wdata | 00000000 | DDDOOOOO T000000BF 0001200

5 _ai_wstrb 1] I I 2

5_a_last i |

5_avd_valid 0 |

5 av_wready |0 | |

5_avi_bid ¥ i In

5 _axi_bresp A " I

5_a_bvalid i [ L
s ad bready |0

m_request 1] | |
Til_Frit 0

m_he 0 0 IC i

m_msize 1] 1

M_size 1] 1

plb_masize 0 i

pb_maddrack |0 .
pb_mtimeat |0

m_abus 00000000 | DODO0000 Jnaanoos Joon01ooopoooi0os  jpoooinda Jionannot
m_wrhurst 0

plb_rowrert 0

m_wribus 00000000 | 00000000 JBFO00000 120000 Joooaongn
pb_mwrdack |0 r 1
plb_mssize 1] i

Figure 19: WRAP Write 2 Byte
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& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

WRAP 16 Beats

mplh_ck
5_an_awid
5_an_awaddr
5_an_awlen
5_ax_awsize
5_an_awhurst
5_ax_awcache
5_an_awvalid
5_an_awready
5_an_wdata
5 g wstth

5 @ wlast

5 a wvalid
5 an wready
5 av bid

5 ai bresp

5 v bwalid
5 @i bready
m_request
m_tmw

m_he
m_nsize
m_size
plb_mssize
plb_maddrack
plb_mtimeout
m_ahs
m_rburst
plb_mrery
m_wrchils
plb_riwrdack
plb_mssize

1
a
000a0d00
1l

[ B e [ s N e B e |

000a0d00

o R e R s B s N B s ) s e L R s e = "R = R e R e R mn |

000a0a00
a
a
000a0a00
a
a

R
0...) poodoodn
00 JoF jao
0 kD
0 kD
0 FD
_ I
_ I
NN TREENEEEEGEEE ST
0 0
[T]
_ |
L |
v
X 0
[
J
—
0 F I
0
0 B
0 12 10
[
00... Jpo0gs100 0000003
| L
00000000 JAFB226CA BUEEESHEEEEEEEE T
| L
0 12 0

DS712_20

Figure 20: WRAP 16 Beats
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& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

WRAP 4 Half Word

mpb_ck ! S [ S S A
5 avi_awid 0 0 I5 ]
s.av_awadd 00000000 |Q0D0DOD _JDOODSE0A J0D00DG0
s an amen (00 00 3 0
s anamske [0 0 I I
5 av_awburst [0 0 I ]
s a_amcache [0 0 i I
s ax awalid |0 I
s ad_aneady |0 T
s.a_wdata | 0000D0CD  (DDOOODDD_____JDO0OCAEF EBEGD000 JD0001AL3 J1BA30O0D 0000000
sadpsth |0 0 I Ic I3 Ic Il
5 ar wlast 0 ]
sadwad |0 |
5 avi wready [0 | | |
5_ai_bid 8 ¥ I
5_ari_bresp A " I
sadbvalid [0 [
s & fready [0 ]
m_tequest a ]
M_tri a
m_be 1 i i 1]
M_hsize a i
m_size 1 a 1 1]
o mssize 0 0 i 0
pb maddrack [0 ]
phb_mtimeout {0
m_abs 00000000 |D.. 1000003 JOD0OGEDS JODOGEDE JI0003Eqs Jogon
m_burst 0 [ T
plb_murere 0
m_irdbus 00000000 | Q0300000 JEFCADON JEFCAERES J3A431EJDoooonag
ph_mwrdack |0 r
plb_mssize 1 i i 1]
DS712_21
Figure 21: WRAP 4 Half Word
DS712 July 25, 2012 www.xilinx.com 39

Product Specification


http://www.xilinx.com

& XILINX. LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

FIXED Write 5 Byte

L N A I O A O
soiaid 0 ] B I

s o awedd 00000000 | 000000 JO0NCERL3 JDouoong

solaken |0 0 T
s v ankze |0 0
s o awburst 0 0
s i awcahe |0 ] I I
s i amald |0 ]
5 o aweady 0 ]
sl whta 00000000 | 000000 JCCOOU00JECO000 J32000000 JABO0OOND 7400000 Jpoumcou
5 8i_wstrh i
[T

|

) B

|

| |
i

]

=

s 2 wlast
5 2 whald
5 i_resdy

s i hid
5 2 bresp
5_xi_bvald

0

0

0

0

:

i

0

s o hready 0
m_equest 0 |

0

0

0

0

0

0

0

M

et

im_be
m_size

m_size

= =] =] |=

b _msize

ph maddack
b mtmecut
m_ghls 0000000 | oo0nas IR Toonans
m_wthurst 0
pb om0
mndhes 00000000 | TO00A0E0 Tognance ToOn0tECaoanos2_Juoonoas nooozé Jhanonno

ph_mrdack 0 |
ph msize 0 0

I

DS712_22

Figure 22: FIXED Write 5 Byte

DS712 July 25, 2012 www.xilinx.com 40
Product Specification


http://www.xilinx.com

& XILINX. LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

FIXED Write 13 Beat

mek 0 JUUUUUUUT U Uy

safad |0 I ]

. wadd | 0000000 QONDO0O ... O0U0000E

sadaen |00 i I

solamz |0 [ i

s ad st |0

sadamcae {0 [ i
0
0

5. gl ]

5.1 ey ]

salwhta (00000000 | gooooe0 . .. 8. .. 0. 6. JF.. PR 6. 8. [, . 8. Jotaoono
5_apeth i

5 i plast ]

5 i pwald \

0 £
|
5 ready \
i
i
_

0
I
I
I
5 g hid i
sadbep X
saibvdd |0
saibready |0
I

I

0

0

0

0

0

0

Sle

m request

i

m_be

m_méize

m sz

1 i
[ L

b mesize
o madck
ol gl
m_ahus 00000000 000, J000000s uagHct T
st |0
ohmwer |0
modhus 00000000 | QOgogong TUIDEETC o, Jo... .. 00, 0., o, 0. joo... .. o, a... 0. jioocon

ob_mwdack |0 \ L
phossze |0 i 1 i

DS712_23

Figure 23: FIXED Write 13 Beat
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& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

INCR Write 23 Bytes - Bufferable

mph_k 0

UUTTUUU T T U U U U T T U e g w g oy

s _ad_awid 0 i

s_ari_awaddr | 000000O0 {000000D0 . J0ndaong

saxaven (00 il AT

§_dnl_awsize 0

5 i awburst i

5_a_awvalid

i

I |
s ancache |0 0 I

I

i

5 a_awready

sadwista (00000000 | TODODOO L.,

o00000

5_ani_wstrb

—
=1 ]
==
==l
=il
=]
=10

5_ani_last

s_ai_valid

5 ready

5 i hid

5_ani_bresp

o=

s5_ar]_bualid

5 i hready
m_tequest

mn_tm

m_be

=
=
[T
=

_fisize:

In_size

= | =] |=] |=

ph_mesize

[T~
=" [=

2

plb_maddrack

1

L

0
0
0
0
i
i
0
0
0
0
0
0
0
0
0
0

plb_mimeaut

ET 00000000 | 00000... J20... § 1| JA000SE0D

-

JoonosEz0 o

mn_wrburst 0

|

plh_mirery 0

m_ardhus 00000000 aooooon T | JeALcoeD

SN

pb_mardack |0

[ UL

ph_mesize 0 0

2] 2

DS712_24

Figure 24: INCR Write 23 Bytes - Bufferable
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& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

INCR Write 23 Bytes - Bufferable Error Interrupt

L O A A e
& a_awid 0 ]

s ai_anadd | 00000000 | D0Qn0Da0__ ) Jpuoaonog

saiamkn |00 1] A

s adawse |0 I

s o anbust |0 i p

s o awczche |0 0 L

s o amald |0 M

o o aweady |1

soiwdeba 00000000 \ooonoon 0. {4 4 4 L PR AL Lo )L moonogno

sainstt |0 0 L MBI PMELPREI AR 2HE LBl

o wlast |0 [

saiwad |0 \

o ai weady |0 \

5 g bid 0 0

saibesp |0 0

g bvalid |0 N

s A bready |0 ]

m_request 0 [T ’_l_
m_fn 0

ke I 0 il E D
_fisize 0 I

n_size I 0 mo

plh mssize 0 0 2l Al
ph_maddrack |0 [ M
ph_mtimeast |0

n_ahs 00000000 | p0000D0_J00.. | Jouonseno JIOUDGEZ0 il
m_rburst 0 7
plb ey 0 L
mowdbus (00000000 | Q000000 1T eaicoz LT . ont
ph merdack |0

thmsszz |0 0 2 LD
bridge_interrupt |0 L

DS712_25

Figure 25: INCR Write 23 Bytes - Bufferable Error Interrupt
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& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

INCR Write 20 Beat - Bufferable Timeout

b _ck 1 UUUUUvUirUrorurrivuvrorriiruuiuuuuy
5_avi_anid 0 0 130
s @ awaddr (00000000 |QOODDDDD | J000000DOD
s axanken |00 ] IR
s ax ansize |0 0 12 ]
5 ax_anburst |0 0 (]
5 avi_awcache [0 0 (0
5 av awvdid [0 [
5_an_awready |1
s.axwdata (00000000 pooogoon 4 b DL LR DL R LD L T b L] e, Jooogon
sttt |0 0 ICF 0
5 ayi_wlast 0 [T 1
5 ayi_valid 0 L
s animready [0 [ —
5_axi_hid 0 0 3 I
sanbresp |0 0 130
5 ayi_bvalid 0 [
s i bready [0
m_request 1 | L
_tTin ]
m_be I 0 I 0
i_msize ] 1]
m_size 1 0
plb_mssize I 0
pb_maddrack |0
plb_mtimeaut {0 [ ]
m_abus 00000000 | 00000000 )00, . JFBAD3EZE 000C
m_wrburst I
plb_mowrere I
m_wrdbus 00000000 | DO000000 0003150
pb mwrdack |0
bridge _interrupt |0
plb_mssize 0 0
DS712_26
Figure 26: INCR Write 20 Beat - Bufferable Timeout
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& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

INCR Write 1E Beat - Bufferable Error

niplh_ck !

5.8 _anid 0

5 a_anadd (00000000
saanen |00

5 3 _awsize

0
5 3 anburst |0
5.8 ancache |0
580 awalid |0
5 3 anready |1
5.a0_ndata (00000000
saimeth |0
sanmas |0
s waid |0
5 i wready |0
5. _bid 0
saibesn |0
s beld |0
5.8 bready |0
m_request 0
Mt 0
m_be 0
m_msize 0
m_size 0
ph_mssize 0
ph maddrack |0
ph_mtimecut |0
m_ahis 00000000
m_rburst 0
pb mwet |0
m_wndbus 00000000
ph_mdack |0
bridoe interrupt
pla_mssize

= =

JUTUT LU U U Uy U gy

0 B
00070000 |_ {00000
w0
A
i
0

[

anogoano |3 T T T Ioooaooa

i
T i

A

| |
| |

=1
=

i
0

—
[T

A

= =] [ =] | =

0000...00... Jo00n2acc o0z 000003

U000 JBEF3C34 BERRERRRNEEREN

DS712_27

Figure 27: INCR Write 1E Beat - Bufferable Error
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& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

INCR Write 8 Beat - Bufferable Timeout Interrupt

Uy UL L

mpl_ck
5_3i_anid

s aii_anadd
5 21 awlen

5 3 awsze
s il awburt
5 31 ancache
5 ai_anvald
5 i anready
5 a1 widta
5 i et

s il et

5 i ald
5 31 ready
5 i bid

5 i fresp

s /] Dwalid

5 i Dready
m_tequest
i

m_be
m_msie
m_ske

b mesize
b maddrack
b mtimequt
a0

m_ st

b e
m_wrchis

b e
bridge intermunt
b mesize

!
0
an0ado0
0

0
0
0
0
!

0000000
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0000000
0
0
0000000
0
0
0

0 §

i
I A T

i i

i
=1
=

=

0

0

=1 =] [}

0 I

—

Q0002000 04, 88, D JAE. JFC . 08 6

TR T

0 il

T

0000000 [D0nonno: [1adeeds

000000 T

Tioooong

=1

DS712_28

Figure 28: INCR Write 8 Beat - Bufferable Timeout Interrupt
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& XILINX. LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

INCR Read 4 Byte

mph_ck ! Uy
5 axi_arid 0 0 o
s axi_araddr | 0D000DOO | DOOO0DOO Jan... jpogooan
5 axi_atlen oo i 03 oo
5_axi_arsize 0 I
s axi_aburst |0 0 T
s aviarvalid |0 [
s_avi_arready |1 | [T
I_request 0 [ ]
I_friy 0 [ ]
m_be I 0 ] ]
m_isize 0 I
m_size 0 0 1A ]
plh_mssize 0 0 2
pb maddrack |0 [
plb_mtimeout 0
m_ahis 00000000 | 00000000 J00005000 00000000
plb_rnssize a I 2
plb_rorderr 1
m_rdburst 0 | |
pb_mrddbus 00000000 | 00DOOG0O 00... J04... J00000000
plb_mrddack I [ ]
5 i rid I 0 I
5_ai_tdata 00000000 | 00000000 13020100 7. J000ac
5 3 rresp 1 1
5 v tlast I ]
5 i rvald I | L
5_awi_rready I
Figure 29: INCR Read 4 Byte
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& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

INCR Read 1D Beat

mbck |1 (JUUUUUUULUUUU U U Uy U U g U e

s aviaid [0 0 &

5_awi_araddr | 000000 od,,. ] 00000000

sadalen |00 oo T Jo

5 axi_arsize |0 TR

5_ax_arburst [0 0 i

5_avi_arvalid |0 M

5 axi_arready |1 ] [

5_avi_tid 0 0 ]

s_ai_rdata | 000000 DODDDOOD IBEEERERIEEEENEERTTTEEEEEEEEIEEEE]

s axi resp |0 I

s_avirlast |0 [

s_avi_rvalid |0 | L

5 axi ready |0 ]

m_request |0 [ ] [ ]

I_tri i [ ] [ ]

m_be 0 i F o D 0

n_size 0 I

m_size 0 0 mn W

plb_mssize |0 i

plb_maddrack |0 M1 [

plb_mimeaut |0

m_abus 000000( O00OaA0a. .. J000a000d Jan... Jonooooog

pb mssize |0 i

plb_mrderr |0

m_rdburst |0 | ] L

plb_mrddbus | 000000( DODDDO0D BEEBEEREENEEEENERTTNENEENEEEENEEENE

plb_mrddack |0 L
Figure 30: INCR Read 1D Beat
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& XILINX. LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

INCR Read 7 Beat Timeout

mbck |1 JUUUUUUUTUTUUUTTUIUUUUUoouuuy
s axi_aid |0 I ]
5_avi_araddr | 000000( 0000, ] )00000000
savialen (00 {00 J7io0
s_avi_arsize |0 0 E
5_avi_arburst |0 T
s ai_arvald |0 [
5 av arready| 1 ] [
5_ai_rid 0 I i
s i rdata | 0000000 DOOO0DO0
s i rresp |0 0 I3 ]
s_axi_tlast |0 [
s avi_rvalid |0 | L
5_axi_tready |0 ]
m_tequest |0 |
T_ri 0 |
m_be 0 0 i n
m_fnsize 0 0
m_size I 0 1A 0
phb_masize |0 I
plb_maddrack |0
plb_mtirmeaut |0 [
m_abus 0000000 00000000 J24A31B4C J00000000
plb_mssize |0 I
phb_mrdere |0
m_rdburst |0
plb_mrddbus | 000000 0OOOOOO0
plb_mrddack |0
Ds712 31
Figure 31: INCR Read 7 Beat Timeout
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& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

INCR Read 8-Beat Error

mplb_clk
5_gxi_arid
5_gxi_araddr
5_gxi_arlen

5 _3wi_arsize
5_gui_arburst
5_awi_arvalid
5 axi_arready
5 a_rid

5 axi_rdata
§_axi_tresp
5_gui_last
5_gi_rvalid
5_gui_tready
m_request
M_trie

m_be
m_fsize
m_size
plb_mssize
plb_maddrack
plb_mtimeot
m_abus
plb_mnssize
plb_rnrderr
m_rdburst
plb_mrddbus
plb_mrddack

1
a
0000000
an

0 o= O O O

00000000

[ Y Y s Y s N s N s e N s B s S B s R |

00000000
a
a
a
00000000
a

Ty
0 70
00000000 JA0. ., J00000000

o0 Jos oo
0 T
0 1o
[ ]
] [
0 iz
00000000 IDB. .. JOF... JE3... JE7... JEB... JEF... JF3... JF7... JFE... JOCi
0 g2k B @ ko
[ L
| L
]
s
T
0 B 0
0
0 A 0
0
[
00000000 JO0D01E06  J00000000
0
| !
] .
00000000 ID8... o, JF0... JE4... JF8... JFC... JFO... JF4... JF8... JD0000OOC
| L

DS712_32

Figure 32: INCR Read 8-Beat Error
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& XILINX. LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

WRAP Read 4 Beat

mplb_clk ! | I B I B O O
5_awi_arid I 0 B o
s_axi_araddr | 000000( DOOOO00O Jo... Jooooooad
s_axi_atlen |00 0o 03 Joo
s_axi_arsize [0 T
s_axi_arburst |0 o
s_axi_arvalid [0 ]
5_axi_arready | 1 | [
5_axi_rid B 0 B
s_axi_rdata | 000000] DOOOC0O0 JFF... 00000000 JFEFAFSFS JFFFEFDFC 000
s_axi_rresp (0 1]
5_axi_tlast 0
s axi_rvalid |0 [ L L
5 ani rready |1
m_request 0 |—|—|—|
m_priw 0 1 T 1
m_he 0 0 IF I IF 0
m_msize 1] 1]
m_size 0 1]
plb_mssize |0 0 | L0
plb_maddrack |0 [ ] [
plb_mbimeout |0
m_abus 000000( DA000000 J000043FC J00000000  J000043FS 00000000
plb_mssize |0 0 1o L0
plb_mrdere |0
m_rdburst 0
plb_mrddbus | 000000 DO0ODO00 JFC... J00000000 JF&... J00000000
plb_mrddack |0 [ [
DS712.38
Figure 33: WRAP Read 4 Beat
DS712 July 25, 2012 www.xilinx.com 51

Product Specification


http://www.xilinx.com

& XILINX.

LogiCORE IP AXI PLBv46 Bridge (v2.02.a)

WRAP Read 8 Beat

mplb_clk. I
saviaid |2
s_axi_araddr | 0000A2EC
s_avi_alen |07
5_axi_arsize |2
s avi_arburst | 2
s avi arvalid |1
5_avi_arready | 1
5_awi_tid ]
s_avi_rdata | 00000000
s _axi_rresp |0
s avi flast |0
s avi rvalid |0
5 avi rready |1
m_request |0
Iri_FTiw 0
m_be 0
m_msize 0
m_size 0
plb_mssize |0
plb_maddrack |0
plb_mtirneout |0
m_abs 00000000
plb_mssize |0
plb_mrderr |0
m_rdburst |0
plb_mirddbus | 00000000
plb_mrddack |0

- 2 xfer

Sy L L Lt
AR
0000, 00,1, 00000000

oo o7 | joo
1 2
o 7o
[ 11
I B [
0 2
00000000 IEF... JF3... JF7... JFB... JFF... 00000000 3. JF7... JFR... 000
0
T
| N A
i
IR N
AT
0 4 10 12 0
0
0 1A 10 1A 0
0 2 I iz o
[ [
00000000 | J000062EC_ 00000000 J000062E0 00000000
0 2 2D
] L I
00000000 JEC... JF0... JF4... JFa... JFC... J00000000 JE0... JE4... JE8... 00000000
| L

DS712_34
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mplb_clk,

5 _axi_arid
5_axi_araddr
5_axi_atlen
&_axi_arsize
5_axi_arburst
5_axi_arvalid
5 axi_arready
5_axi_tid
5_axi_rdata
&_axi_tresp
5_axi_tlast
5_axi_rvalid
5_axi_rready
m_request
m_tri

m_he
m_fnsize
m_size
plb_mssize
plb_maddrack
plb_mkimeout
m_ahis
plb_mssize
plb_mrderr
m_rdburst
plb_mrddbus
plb_mrddack,

FIXED Read 6 Beats
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Figure 35: FIXED Read 6 Beats
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Device Utilization and Performance Benchmarks

Core Performance

Because the AXI to PLBv46 Bridge is a module that can be used with other design pieces in the FPGA, the resource
utilization and timing numbers reported in this section are estimates only. When the AXI to PLBv46 Bridge 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.

Table 11, Table 12, Table 13, Table 14, and Table 15 show the resource utilization benchmarks for Virtex®-7,
Kintex™-7, Artix™-7, Virtex-6, and Spartan®-6 devices.

Table 11: FPGA Resource Utilization Benchmarks on the Virtex-7 FPGAs

Parameter Value Device Resources Frequency
[
(7))
o
=)
m|
3 S 8
s = a | 2 Z w
o = < >
o << - << <
< w o = |
ZI T ;l El w & I7,)
o = - 7 o 3 o -
0] = = o = = 2 %) )
i o = O o o | < ww
o o | (o] o (o] W [ =
| o < = o o - (] =
0] o = (@] o o = < <
=) ) g o =) ) o w =
m 7] o o 7] 7] = i3 n » N
w _ _ _ _ _ _ _ [ @ e T
a x X > > X > X o ) =) =
= < < < < < | < o H o o ><
I'ul ml wl cnl ml wl wl wl E| -g & -3 g
o o o o o o o o o 7 ™ 7 w
NA NA 32 AXI4LITE 1 1 NA NA 32 27 147 95 237
NA 0 32 AXI4 0 1 1 1 32 224 249 321 244
0 0 32 AXI4 1 0 1 1 32 541 588 771 256
0 0 32 AXl4 1 1 1 1 32 274 755 948 237
0 1 32 AX14 1 1 1 1 32 541 588 771 223
0 1 32 AX14 1 1 2 2 32 274 755 948 221
1 1 32 AX14 1 1 1 1 32 541 588 771 223
1 1 32 AXI4 1 1 2 2 32 274 755 948 221
1 1 64 AXI4 1 1 2 2 32 678 812 969 202
1 1 64 AXl4 1 1 2 2 64 824 955 1204 202
0 0 64 AX14 1 1 1 1 64 678 812 969 202
0 1 64 AX14 1 1 1 1 64 824 955 1204 202
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Table 12: FPGA Resource Utilization Benchmarks on the Kintex-7(1) FPGAs and Zynqg-7000 Devices

Parameter Value Device Resources Frequency
=
(72}
o
2
m|
= w w
Q w S o w
o E Q < Z >
o < - < <
< w o = |
Z | =z = T w0 @
o = - 7 o 3 o =
[0} = = 0 E | E | & | o
w o s ) o« o | < w
oc o | O o (@] w I |
[ o < = o o - (a) =
4] o = (@] o o ol < <
2 o < o 2 =D w =
@ ? = - ? @, gl @« o, @ 2 N
o | X = 2 X % | % | =% @ g 5 =
| < < < < < < < o » T -~
2 I | I I | I | o - o x
I'ul cnl tnl cnl cnl (nl cnl (nl E| 2 2 2 g
o o o (&) o ($) o o ($) a T a w
NA NA 32 AXI4LITE 1 1 NA NA 32 25 147 95 220
NA 0 32 AX14 0 1 1 1 32 205 249 321 200
0 0 32 AXI4 1 0 1 1 32 216 263 291 200
0 0 32 AX14 1 1 1 1 32 430 508 616 200
0 1 32 AXl4 1 1 1 1 32 512 588 779 200
0 1 32 AX14 1 1 2 2 32 625 755 945 200
1 1 32 AX14 1 1 1 1 32 512 588 779 200
1 1 32 AX14 1 1 2 2 32 625 755 945 200
1 1 64 AXI4 1 1 2 2 32 905 1133 1332 200
1 1 64 AX14 1 1 2 2 64 905 1133 1332 200
0 0 64 AXl4 1 1 1 1 64 664 812 971 200
0 1 64 AX14 1 1 1 1 64 813 955 1202 200
1. Kintex-7 FPGA (xc7k410tffg676-3)
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Table 13: FPGA Resource Utilization Benchmarks on the Artix-7(1) FPGA and Zynqg-7000 Devices

Parameter Value Device Resources Frequency
[
(7))
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m|
= w w
Q w S o w
o E Q < = >
o < - < <
< w o = —
Z | =z = T w0 @
o = - 7 o 3 o =
[0} = = 0 E | E | & | o
w o s ) o« o | < w
oc o | O o (@] w I |
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m % g & 9 9 ;| - @, ] N
o | X | = < X | X x| x | @ g =
= < < < R < o 2 o » %
I'ul wl ml ml wl ml wl ml E| -g & '5 g
o o o (&) o ($) o o ($) a T 4 w
NA NA 32 AXI4LITE 1 1 NA NA 32 27 146 91 190
NA 0 32 AX14 0 1 1 1 32 102 249 324 190
0 0 32 AXI4 1 0 1 1 32 87 261 284 200
0 0 32 AXl4 1 1 1 1 32 416 506 618 190
0 1 32 AXl4 1 1 1 1 32 490 586 775 151
0 1 32 AX14 1 1 2 2 32 623 738 909 164
1 1 32 AX14 1 1 1 1 32 490 586 775 151
1 1 32 AX14 1 1 2 2 32 623 738 909 164
1 1 64 AXI4 1 1 2 2 32 932 1110 1296 150
1 1 64 AX14 1 1 2 2 64 932 1110 1296 150
0 0 64 AXl4 1 1 1 1 64 660 805 958 174
0 1 64 AX14 1 1 1 1 64 784 947 1162 152
1. Artix-7 FPGA (xc7a350tfbg676-3)
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Table 14: FPGA Resource Utilization Benchmarks on the Virtex-6 FPGA (xc6vcx240tff1156-2)

Parameter Value Device Resources Frequency
[
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1
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m|
3 S 8
T - o Z Z o
c o < - < <
< w o = |
Z | =z = T w0 @
7 = - 7 o 3 o =
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o | X | X < X | X X | x @ g =) =
= < < < RN < o 3 o o x
u 9, 9 9, 9, @, 9, @, E| -g & -g g
o o o o o o o o o 7] T 7] w
NA NA 32 AXI4LITE 1 1 NA NA 32 29 147 91 220
NA 0 32 AX14 0 1 1 1 32 164 249 319 200
0 0 32 AXI4 1 0 1 1 32 85 263 286 200
0 0 32 AXI4 1 1 1 1 32 323 508 616 200
0 1 32 AXl4 1 1 1 1 32 365 588 769 200
0 1 32 AX14 1 1 2 2 32 452 755 933 200
1 1 32 AX14 1 1 1 1 32 365 588 769 200
1 1 32 AX14 1 1 2 2 32 452 755 933 200
1 1 64 AXI4 1 1 2 2 32 654 1133 1346 200
1 1 64 AXI4 1 1 2 2 64 654 1133 1346 200
0 0 64 AX14 1 1 1 1 64 287 812 943 200
0 1 64 AX14 1 1 1 1 64 549 955 1181 200
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Table 15: FPGA Resource Utilization Benchmarks on the Spartan-6 FPGA (xc6six100tfgg900-3)

Parameter Value Device Resources Frequency
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z 5 < < < < < Q a o » ><
ul @, 9 @, @, @, 9, 9 E| -g s '5 g
o ($) o ($) o o o o ($) 7)) T 3 w
NA NA 32 AXI4LITE 1 1 NA NA 32 33 147 86 150
NA 0 32 AXI4 0 1 1 1 32 105 249 319 100
0 0 32 AXl4 1 0 1 1 32 126 479 400 100
0 0 32 AXI4 1 1 1 1 32 230 508 621 100
0 1 32 AXI4 1 1 1 1 32 238 588 774 100
0 1 32 AXl4 1 1 2 2 32 251 755 938 100
1 1 32 AXl4 1 1 1 1 32 400 1133 1340 100
1 1 32 AXl4 1 1 2 2 32 400 1133 1340 100
1 1 64 AXl4 1 1 2 2 32 382 812 938 100
1 1 64 AXl4 1 1 2 2 64 451 955 1184 100

Read Latency and AXI Bandwidth Utilization
The core is configured for the best possible configuration for calculation of latency and bandwidth utilization.

The read latency from address valid (ARVALID) to first data beat (RVALID) (assuming PLB slave latency as one
clock) of AXI to PLBv46 Bridge is shown in Table 16. For the latency calculation, it is assumed that PLB slave
latency (M_request to PLB_MRdDack) is one clock. Latency numbers includes bridge latency and PLB slave

latency.

Table 16: Read latency in AXI clocks

C_S_AXI_PROTOCOL

Read Latency

AXI4LITE

2 clocks

AXl4

3 clocks
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Best case AXI bandwidth utilization is calculated on AXI by issuing back-to-back burst read and write transfers of
length 255 and observed in simulation by requesting 1000 transfers. See Table 17. For improving core performance,
C_S_AXI_WRITE_ACCEPTANCE and C_S_AXI_READ_ACCEPTANCE need to be set to 2.

Table 17: AXI Bandwidth Utilization

Transfer Type Utilization in %
Back to back writes 94%
Back to back reads 84%
Back to back reads and writes 83%

Not Supported Features/Limitations

The bridge does not decode address range for PLB Slave.

AXI Master Interface

AXI data bus width greater than 64 bits
AXI address bus width is fixed to 32 bits
AXI Exclusive Accesses

AXI Trustzone is not supported

AXI Protection Unit Support is limited

AXI Low-Power interface is not supported

In AXI burst write transactions, deasserted write strobes are supported only in the first and last word of the

burst write

In AXT WRAP write transactions, all the valid byte line must have WSTBs asserted.

AXI Barrier transactions
AXI Debug transactions
AXI user signals

AXI QOS

PLBv46 Slave Interface

PLB data bus greater than 64 bits

PLB address bus width is fixed to 32 bits
Aborts

Fixed Length Bursts transfer requests of 17 to 256 data beats
Fixed Length Bursts of size byte and half word
Indeterminate Length Bursts

Premature Fixed Length Burst terminations

All Cache line transfers

Transfer attributes

Pending request and priority input information
PLBv46 buslock not supported
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Reference Documents

The following documents contain reference information important to understanding the AXI to PLBv46 Bridge
design:

1. IBM CoreConnect 128-bit Processor Local Bus: Architecture Specification, version 4.6

2. AXI4 AMBA AXI Protocol Version: 2.0 Specification

3. Xilinx PLBv46 Interconnect and Interfaces Simplifications and Feature Subset Specification (Rev 0.6), August 15, 2006
4. DS768, AXI Interconnect IP Data Sheet

To search for Xilinx documentation, go to www.xilinx.com/support.

Support

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

Licensing and Ordering Information

This Xilinx LogiCORE IP module is provided at no additional cost with the Xilinx Vivado Design Suite and
Integrated Software Environment (ISE) Design Suite Embedded Edition software under the terms of the Xilinx End
User License.

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, 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 Initial Xilinx Release.
6/22/10 2.0 Updated core to v2.01a and Xilinx tools to v13.2.

Summary of Core Changes

¢ Updated DMG memory version from v6_2 to v6_3.

1/18/12 3.0 Summary of Documentation Changes

e Added information about software drivers to the IP Facts table.
e Updated the resource utilization numbers for all devices.

* Updated for the 14.2 release Xilinx tools and core version v2.02.a

07/25/12 4.0 * Added Vivado design tools and Zyng-7000 device information
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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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