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Introduction

The Processor Local Bus (PLB v4.6) to Advanced Micro-
controller Bus Architecture (AMBA®) Advanced eXten-
sible Interface (AXI) Bridge translates PLBV46
transactions into AXI4 transactions. It functions as a
slave on the PLBV46 and as a master on the AXI4. The
PLBV46 to AXI Bridge main use model is to connect the
AXI slaves with PLB masters.

Features

The Xilinx® PLBV46 to AXI Bridge is a soft Intellectual
Property (IP) core with the following features:

PLBV46 Slave Interface

e Connects as a 32/64-bit slave on PLB v4.6 buses of
32, 64 or 128 bits

* Supports 1:1 (PLB:AXI) synchronous clock ratio
* Supports access by 32, 64-bit PLB masters
® Supports Xilinx simplified PLBv46 protocol

¢ Single transfers of 1 to 8 bytes

e Optional line transfers of 4 and 8 words

* Optional Fixed length burst transfers of 2 to 16
data beats of words and double words

® Supports optional two levels of address pipelining

® Supports split bus architecture (simultaneous read
and write operations)

® Supports optional PLB status/interrupt registers
and generates interrupts

e Supports optional low latency PLB Point-to-Point
topology

e Supports 1 to 4 address ranges with selectable
cache encoding and protection unit support

AXI Master Interface

e Connects as a 32/64-bit master on 32/64-bit AXI4
interface

e Connects as a 32-bit master on 32-bit AXI4-Lite
interface

o Supgort burst transfers of 1 to 32 words or 1 to 16
double words of INCR type and burst transfers of
4 and 8 only of WRAP type

e Supports optional generation of two outstanding
addresses and supports out-of-order read
transaction completion and out-of-order write
transaction completion

e Supports optional limited cache encoding
(cacheable/bufferable) and limited protection unit
support (secure/non-secure)

LogiCORE IP Facts Table

Core Specifics

Zynq™-7000(), Virtex®-7(), Kintex™-7(3).
Artix™-7(3),
Virtex-6(4) Spartan®-6(5)

Supported
Device Familym

Supported User PLBV46, AXI4/AX14-Lite

Interfaces

Resources See Table 14 through Table 18.
Provided with Core

Design Files VHDL

Example Design Not Provided

Test Bench Not Provided
Constraints File None
Simulation None
Model

Supported S/W

Driver N/A

Tested Design Flows(®)

Xilinx Platform Studio (XPS)

Design Entry Vivado™ Design Suite(?)

Simulation Mentor Graphics ModelSim

Xilinx Synthesis Technology (XST)

Synthesis Tools Vivado Synthesis

Support

Provided by Xilinx@ www.xilinx.com/support

Notes:

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

2. Supported in ISE Design Suite implementations only.

3. For more information, see DS180, 7 Series FPGAs
Overview.

4. For more information, see DS150, Virtex-6 Family Overview.

5. For more information, see DS160, Spartan-6 Family
Overview.

6. For the supported versions of the tools, see the Xilinx
Design Tools: Release Notes Guide.

7. Supports only 7 series devices.
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& XILINX. LogiCORE IP PLBV46 to AXI Bridge (v2.01.a)

Not Supported Features and Limitations

PLBV46 Slave Interface

¢ PLB master size greater than 64 bits

The following PLB features and behaviors are not supported because the Xilinx simplification of the PLBV46 does
not support them:
e Aborts

¢ Non-Memory transfer types (DMA Flyby, Buffered, peripheral to memory, memory to peripheral and DMA
memory to memory are ignored)

e Fixed length burst transfer requests of 17 to 256 data beats
¢ Fixed length bursts of size byte and half word

* Premature fixed length burst terminations

¢ Indeterminate burst transfers

® Cache line transfers of 16 words

e Darity

e Transfer attributes

* PLB bus locked transfers

¢ Pending request and priority input information

® Slave to master interrupts

AXI Master Interface

e Interface initialization is not supported.

®  Quality of service signalling is not supported.

The following AXI features are not supported as PLBV46 never generates them:

e FIXED Burst type is not supported.
¢ AXI cache support is limited.
¢ Bufferable and cacheable attributes can be selected during configuration.
* Read allocate and write allocate attributes are not supported.
e Protection unit support is limited.
* Privileged and instruction accesses are not supported.
e Either secure or non-secure is selected during configuration.

* Atomic exclusive transactions and lock transactions are not supported. All the AXI transactions are normal
accesses.

* Unaligned transfers are not supported.

e Barrier transfers/Debug transfers/User signals are not supported.
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Functional Description

Overview

The PLBV46 to AXI Bridge translates PLB transactions into AXI transactions. The bridge functions as a slave on the
PLB and as a master on the AXL.

The PLBV46 to AXI Bridge block diagram is shown in Figure 1 and described in following sections.
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Figure 1: PLBV46 to AXI Bridge Block Diagram

PLBv46 Slave

The PLBv46 Slave module provides a bidirectional slave interface to the PLB. The PLB data bus width can be con-
figured by setting the parameters as shown in Table 2. This module decodes the address for the bridge registers and
for the slaves on the AXI when C_SPLB_P2P = 0. This module also implements the logic to detect if overlapping
write and read requests are issued from the PLB. As AXI has independent read and write channels, these requests
are issued in such a way that the data coherency is maintained.

Write Buffer

The Write Buffer stores the write data from the PLBv46 Slave module during the posted write transactions. This is
enabled when C_SPLB_SUPPORT_BURSTS = 1. The write buffer is implemented in the bridge to free up the master
transactions to other cores that might be on the PLB. The Write Buffer contains a First In First Out (FIFO) of width
32/64-bit and depth of 16. The width of the FIFO is directly dependent on C_SPLB_NATIVE_DWIDTH. The Write
Buffer passes the write data to the AXI Master module.
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Read Buffer

The Read Buffer stores the read data from the AXI Master module during out-of-order read transactions. This is
enabled when C_M_AXI_SUPPORTS_THREADS = 1. When enabled, the address pipelining depth on PLB is two
and outstanding addresses issued on AXI are two. The read buffer is needed when these back-to-back read transfers
on AXI are responded in out-of-order by AXI slaves. The Read Buffer contains a FIFO of width 32/64-bit and depth
of 16. The width of the FIFO is directly dependent on C_SPLB_NATIVE_DWIDTH. The Read Buffer passes the read
data to the PLBv46 Slave module.

Bridge Control Logic

The PLBV46 to AXI Bridge needs to split a burst transfer that crosses a 4 K byte boundary as required by AXI. The
Bridge Control Logic module generates the 4 KB crossing control signals and provides the length and address sig-
nals to the AXI Master module. This module is not used when C_SPLB_SUPPORT_BURSTS = 0 as AXI4-Lite inter-
face is used on AXI side.

Register and Interrupt

The Register and Interrupt module contains the bridge registers and generates interrupts. This is enabled when
both parameters C_EN_ERR_REGS and C_SPLB_SUPPORT_BURSTS are set to 1. These registers capture the PLB
request status and qualifiers as well as the target address when a write or read transaction generates an error on the
AXI side. An interrupt is generated to report these errors. See Register Descriptions for more details.

The register accesses are always 32-bit and only PLB single transfers are acknowledged in the register address
space. The slave size is always 32-bit even when C_SPLB_NATIVE_DWIDTH is 64. This module is not imple-
mented when C_SPLB_SUPPORT_BURSTS = 0 and the error information is sent on S1_MRdErr and S1_MWrErr
signals. Also the interrupt signal is not used.

AXI Master

The AXI Master module provides a bidirectional AXI master interface on the AXI. This interface can be AXI
memory-mapped interface (AXI4) or AXI4-Lite interface (control interface) depending on the parameter
C_SPLB_SUPPORT_BURSTS. When C_SPLB_SUPPORT_BURST = 0, only single transfers on PLB are supported
and the AXI4-Lite interface is used on the AXI side. When C_SPLB_SUPPORT_BURSTS = 1, the AXI4 interface is
used on AXI. The AXI data bus width can be 32 or 64-bits in theAXI4 interface and always fixed at 32 when AXI4-
Lite interface is used. This module receives read data from AXI and transmits to either read buffer when the read
buffer is enabled or to PLBv46 Slave module when the read buffer is disabled. During write transfers the write data
is received from the write buffer. Depending on the design parameters, the AXI Master module controls the sup-
ported limited cache encoding (cacheable/bufferable) and limited protection encoding (secure/non-secure) sig-
nals.
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I/0 Signals
Table 1 shows the Input/Output (I/O) signals of the PLBV46 to AXI Bridge.

Table 1: 1/0 Signal Description

Port | Signal Name Interface | 1/O g'ti;itzl Description
PLB System Signals
P1 SPLB_CIk System | - PLB clock
P2 SPLB_Rst System | - PLB reset, active-High
P3 Interrupt(!) System o 0 E:Igg)e Interrupt (Edge sensitive,
PLB Interface Signals
P4 SPLB_ABus[0:C_SPLB_AWIDTH -1] PLB I - PLB address bus
P5 SPLB_PAValid PLB | - PLB primary address valid
P6 \S/SVTBEHrﬁs],terID[O:C_SPLB_MID_ PLB | - PLB current master identifier
P7 SPLB_RNW PLB | - PLB read not write
P8 SPLB_BEJ[0 : (C_SPLB_DWIDTH/8) - 1] PLB I - PLB byte enables
P9 SPLB_size[0 : 3] PLB | - PLB size of requested transfer
P10 | SPLB_type[0: 2] PLB | - PLB transfer type
P11 | SPLB_wrDBus[0 : C_SPLB_DWIDTH - 1] PLB I - PLB write data bus
P12 | SPLB_SAValid PLB | - PLB secondary address valid
P13 | SPLB_MSize[0: 1] PLB | - PLB data bus width indicator
PLB Slave Interface Signals
P14 | SI_addrAck PLB (0] 0 Slave address acknowledge
P15 | SI_SSize[0: 1] PLB 0] 0 Slave data bus size
P16 | SI_wait PLB (0] 0 Slave wait
P17 | Sl_rearbitrate PLB O 0 Slave bus rearbitrate
P18 | SI_wrDAck PLB (0] 0 Slave write data acknowledge
P19 | SI_wrComp PLB (0] 0 Slave write transfer complete
P20 | SI_rdDBus[0: C_SPLB_DWIDTH - 1] PLB (0] 0 Slave read data bus
P21 | SI_rdDAck PLB (0] 0 Slave read data acknowledge
P22 | SI_rdComp PLB (0] 0 Slave read transfer complete
P23 | SI_MBusy[0: C_SPLB_NUM_MASTERS - 1] | PLB o} 0 Slave busy
P24 | SI_MRdErr0 : C_SPLB_NUM_MASTERS - 1] | PLB (0] 0 Slave read error
P25 | SI_MWrErr[0 : C_SPLB_NUM_MASTERS - 1] | PLB (0] 0 Slave write error
P26 | SI_rdWdAddr[0 : 3] PLB (0] 0 Slave read word address
P27 | SI_wrBTerm PLB (6] 0 Slave terminate write burst transfer
P28 | SI_rdBTerm PLB (0] 0 Slave terminate read burst transfer
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Table 1: 1/O Signal Description (Cont'd)

Port | Signal Name Interface | I/O g;ﬁl Description

Unused PLB Signals
P29 | SPLB_UABuSsI[O : 31] PLB | - PLB upper address bits
P30 | SPLB_rdPrim PLB | ; f;'aig’;clﬂg‘l’:go o primary read
P31 | SPLB_wrPrim PLB | . fe'a%:;cl‘r’]'&?:;g’o to primary write
P32 | PLB_abort PLB I - PLB abort bus request
P33 | SPLB_buslLock PLB I - PLB bus lock
P34 | SPLB_lockErr PLB | - PLB lock error
P35 | SPLB_wrBurst PLB I - PLB burst write transfer
P36 | SPLB_rdBurst PLB | - PLB burst read transfer
P37 | SPLB_wrPendReq PLB | - PLB pending bus write request
P38 | SPLB_rdPendReq PLB | - PLB pending bus read request
P39 | SPLB_wrPendPri[0 : 1] PLB I - PLB pending write request priority
P40 | SPLB_rdPendPri[0 : 1] PLB | - PLB pending read request priority
P41 | SPLB_reqPri[0: 1] PLB | - PLB current request priority
P42 | SPLB_TAttribute[0 : 15] PLB I - PLB transfer attribute
P43 | SI_MIRQ[O : C_SPLB_NUM_MASTERS - 1] PLB (0] 0 Master interrupt request

AXI Interface Signals (2)

AXI Write Address Channel Signals

Write address ID: This signal is the
AXI_FULL | O 0 identification tag for the write
address group of signals

M_AXI_AWID[C_M_AXI_

P44 | THREAD_ID_ WIDTH-1 - 0]

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

M_AXI_AWADDR[C_M_AXI_ AXI_FULL/

P45 | ADDR WIDTH-1: 0] AXI_LITE

Burst length: This signal gives the
P46 | M_AXI_AWLEN][7 : 0] AXI_FULL |O 0 exact number of transfers in a write
burst.

Burst size: This signal indicates the
P47 | M_AXI_AWSIZE|2 : 0] AXI_FULL | O 0 size of each transfer in the write
burst.

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

P48 | M_AXI_AWBURST[1 : 0] AXI_FULL |O 0

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

P49 | M_AXI_AWCACHE[3: 0] AXI_FULL |O 0
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Table 1: 1/O Signal Description (Cont'd)

Port | Signal Name Interface | 1/O ISntI;ItZI Description
Protection type: This signal indicates
the normal, privileged, or secure
AXI FULL/ protection level of the write
P50 | M_AXI_AWPROTI[2 : 0] AXI LITE (0] 2 transaction and whether the
- transaction is a data access or an
instruction access. The default value
is normal non secure data access.
AXI FULL/ Write address valid: This signal
P51 | M_AXI_AWVALID - (0] 0 indicates that valid write address and
AXI_LITE . - :
control information are available.
Write address ready: This signal
AXI_FULL/ } indicates that the slave is ready to
P52 | M_AXI_AWREADY AXI_LITE I accept an address and associated
control signals.
AXI Write Channel Signals
M_AXI_WDATA[C_M_AXI_ AXI_FULL/ .
P53 | DATA_WIDTH-1 : 0] axi_Lte |© |0 Write data bus
Write strobes: This signal indicates
M_AXI_WSTB[C_M_AXI_ AXI_FULL/ . .
P54 | b ATA_WIDTH/8-1 : 0] AXI_LITE ¢ 0 which byte lanes to update in
memory.
AXI_FULL/ Write last: This signal indicates the
PS5 | M_AXI_WLAST AXI_LITE 0 0 last transfer in a write burst.
AXI FULL/ Write valid: This signal indicates that
P56 | M_AXI_WVALID - (0] 0 valid write data and strobes are
AXI_LITE ;
available.
AXI FULL/ Write ready: This signal indicates
P57 | M_AXI_WREADY AX| LITE | - that the slave can accept the write

data.

AXI Write Response Channel Signals

M_AXI_BID[C_M_AXI_

Write response ID: This signal is the
identification tag of the write
response. The BID value must match

P58 | THREAD_ID_WIDTH-1 : 0] AXILFULL 1 - the AWID value of the write
transaction to which the slave is
responding.

. AXI_FULL, Write response: This signal indicates

P59 | M_AXI_BRESP[1: 0] AXI_LITE I ) the status of the write transaction.

AXI FULL/ Write response valid: This signal

P60 | M_AXI_BVALID - | - indicates that a valid write response

AXI_LITE : .
is available.
AXI FULL/ Response ready: This signal
P61 M_AXI_BREADY AX| LITE (0] 1 indicates that the master can accept

the response information.
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Table 1: 1/O Signal Description (Cont'd)

Port | Signal Name Interface | 1/O ISntI;Itzl Description
AXI Read Address Channel Signals
Read address ID: This signal is the
P62 !\r/ll-_lé)E(kg F::?[\CIJV_IBA'FQ-)?T 0] AXI_FULL |O 0 identification tag for the read address
- ) group of signals.
Read address: The read address bus
P63 XBSEI_Q?STDHDE[Q(?I;A_AXL ﬁi:_EIL'JI'LEL/ (@] 0 gives the initial address of a read
- ) - burst transaction.
Burst length: The burst length gives
P64 | M_AXI_ARLENJ7 : 0] AXI_FULL |O 0 the exact number of transfers in a
read burst.
Burst size: This signal indicates the
P65 | M_AXI_ARSIZE[2 : 0] AXI_FULL |O 0 size of each transfer in the read
burst.
Burst type: The burst type, coupled
. with the size information, details how
P66 | M_AXI_ARBURST[1 : 0] AXI_FULL | O 0 the address for each read transfer
within the burst is calculated.
Cache type: This signal provides
. additional information about the
P67 | M_AXI_ARCACHE[3: 0] AXI_FULL | O 0 cacheable characteristics of the read
transfer.
Protection type: This signal provides
. AXI_FULL/ protection unit information for the
P68 | M_AXI_ARPROT[2: 0] AXI_LITE 0 2 read transaction. The default value is
normal non secure data access.
Read address valid: This signal
indicates, when HIGH, that the read
AXI_FULL/ address and control information is
P69 | M_AXI_ARVALID Axi LTE | © |0 valid and remains stable until the
address acknowledgement signal,
ARREDY, is high.
Read address ready: This signal
AXI_FULL/ ) indicates that the slave is ready to
P70 | M_AXI_ARREADY AXI_LITE I accept an address and associated
control signals.
AXI Read Data Channel Signals
Read ID tag: This signal is the ID tag
of the read data group of signals. The
P71 M_AXI_RID[C_M_AXI_ AXI FULL |1 ) RID value is generated by the slave
THREAD_ID_WIDTH-1 : 0] - and must match the ARID value of
the read transaction to which it is
responding.
M_AXI_RDATA[C_M_AXI_ AXI_FULL/ )
P72 | DATA_ WIDTH -1 : 0] AXI LITE | Read data bus
. AX|_FULL/ ) Read response: This signal indicates
P73 | M_AXI_RRESP[1 : 0] AXI_LITE I the status of the read transfer.
AXI_FULL/ Read last: This signal indicates the
P74 | M_AXI_RLAST AXI_LITE l . last transfer in a read burst.
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Table 1: 1/O Signal Description (Cont'd)

Port | Signal Name Interface | 1/O ISntI;Itzl Description
AX| FULL/ Read valid: This signal indicates that
P75 | M_AXI_RVALID - | - the required read data is available
AXI_LITE
and the read transfer can complete.
AXI FULL/ Read ready: This signal indicates
P76 | M_AXI_RREADY - (0] 1 that the master can accept the read
AXI_LITE . -
data and response information.
Lock type: This signal provides
additional information about the
P77 | M_AXI_AWLOCK AXLFULL 1O 0 atomic characteristics of the write
transfer.
Lock type: This signal provides
additional information about the
P78 | M_AXI_ARLOCK AXI_FULL 10 0 atomic characteristics of the read
transfer.
Unused AXI Signals

AXI_FULL/ AXI Clock - SPLB_Clk is used on AXI
P79 | M_AXI_ACLK AX_LITE | - side.

AXI_FULL/ AXI| Reset - SPLB_Rst is used on
P80 | M_AXI_ARESETN AXI LITE | - AXI side.

Notes:

1. This signal is not used when C_SPLB_SUPPORT_BURSTS =0 or C_LEN_ERR_REGS = 0 as error registers are not enabled.

2.  AXI_FULL interface refers to AXI Memory mapped interface (AXI4) enabled when C_SPLB_SUPPORT_BURSTS =1 and
AXI_LITE interface refers to AXl4-Lite interface enable when C_SPLB_SUPPORT_BURSTS = 0.
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Design Parameters

Table 2 shows the design parameters of the PLBV46 to AXI Bridge.

Inferred Parameters

In addition to the parameters listed in Table 2, there are also parameters that are inferred for each AXI interface in
the Embedded Development Kit (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

DS768 AXI Interconnect IP Data Sheet.

Table 2: Design Parameters

: - Allowable Default | VHDL
Generic | Feature/Description Parameter Name Values Values | Type
System Parameter
virtex7, kintex7,
G1 Target FPGA family C_FAMILY artix7, zynq, virtex6 string
virtex6, spartan6
PLB Parameters
G2 \Ij’vli_dl?r:east significant address bus C_SPLB_AWIDTH 30 30 integer
G3 PLB data width C_SPLB_DWIDTH 32, 64, 128 32 integer
G4 Width of the Slave Data Bus C_SPLB_NATIVE_DWIDTH 32,64 32 integer
Selects point-to-point or shared
G bus topology C_SPLB_P2rP (1) 0-1 0 i
5 0 = Shared Bus Topology - - i Integer
1 = Point-to-Point Bus Topology
logo(C_SPLB_NU
. M_MASTERS) .
G6 PLB Master ID Bus Width C_SPLB_MID_WIDTH with a minimum 1 integer
value of 1
G7 Number of PLB Masters C_SPLB_NUM_MASTERS 1-16 1 integer
Support Bursts
0 = Do not support bursts
G8 (AXl4-Lite on AXI interface) S SUPPORT. 0-1 1 integer
1 = Support bursts (AXI4 on AXI
interface)
Support Cacheline transfers
0 = Do not support cacheline C_SPLB_SUPPORT_ ) :
G9 transfers CACHELINE® 0-1 0 Integer
1 = Support cacheline transfers
G10 Number of AXI address ranges C_SPLB_NUM_ADDR_RNGS |1-40) 1 integer
G11 PLB Offset Address for all ranges | C_SPLB_RNGS_OFFSET Valid address®(®) | 0x0 std_logic
PLB base address for address C_SPLB_RNG1_ . 5 4 std_logic
G12 range 1 BASEADDR Valid address® | None(®) " vector
PLB high address for address . © 4 std_logic
G13 range 1 C_SPLB_RNG1_HIGHADDR | Valid address(® | None(® " vector
DS711 July 25, 2012 www.Xilinx.com 10

Product Specification


http://www.xilinx.com

& XILINX.

LogiCORE IP PLBV46 to AXI Bridge (v2.01.a)

Table 2: Design Parameters (Contd)

: _ Allowable Default | VHDL
Generic | Feature/Description Parameter Name Values Values | Type
Range1 non-secure or secure
access C_SPLB_RNG1_ .
G14 0 = Secure normal data access NONSEC SECT 0-1 1 integer
1 = Non-secure normal data N
access
Range1 cache encoding C_SPLB_RNG1_ ) ;
G15 See Cache Support for details. | CACHEABLE_BUFFERABLE®) | 03 0 integer
PLB base address for address . std_logic
(5 4 _
G16 range 2 C_SPLB_RNG2_BASEADDR | Valid address(® | None(® " vector
PLB high address for address . 6 4 std_logic
G17 range 2 C_SPLB_RNG2_HIGHADDR | Valid address®) | None " vector
Range 2 non-secure or secure
access
C_SPLB_RNG2_ i
G18 0 = Secure normal data access NONSEC SECT 0-1 1 integer
1 = Non-secure normal data N
access
Range2 cache encoding C_SPLB_RNG2_CACHEABLE i .
G19 See Cache Support for details. _BUFFERABLE(®) 0-3 0 integer
PLB base address for address . std_logic
6 4 _
G20 range 3 C_SPLB_RNG3_BASEADDR | Valid address(®) | None(4) " vector
PLB high address for address . 6 4 std_logic
G21 range 3 C_SPLB_RNG3_HIGHADDR | Valid address®) | None " vector
Range 3 non-secure or secure
access
C_SPLB_RNG3_ .
G22 0 = Secure normal data access NONSEC SECT 0-1 1 integer
1 = Non-secure normal data N
access
Range3 cache encoding C_SPLB_RNG3_CACHEABLE i .
G23 See Cache Support for details. _BUFFERABLE(®) 0-3 0 integer
PLB base address for address . std_logic
(5 4 _
G24 range 4 C_SPLB_RNG4_BASEADDR | Valid address(®) | None(4) " vector
PLB high address for address . 6 4 std_logic
G25 range 4 C_SPLB_RNG4_HIGHADDR | Valid address® | None® “vector
Range 4 non-secure or secure
access
C_SPLB_RNG4_ .
G26 0 = Secure normal data access NONSEC SECT 0-1 1 integer
1 = Non-secure normal data N
access
Range4 cache encoding C_SPLB_RNG4_CACHEABLE i .
G27 See Cache Support for details. _BUFFERABLE(®) 0-3 0 integer
Bridge Base Address when .
G28 internal debug registers are (B;KEEIABDT:;B;IDGE_ Valid address(® | None(®) sEIde_CItcz)%lc
enabled _
Bridge High Address when .
G29 internal debug registers are (H:Tgﬁkgb?quDGE_ Valid address(® | None(®) St\?e—clt%%'c
enabled _
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Table 2: Design Parameters (Contd)

: _ Allowable Default | VHDL
Generic | Feature/Description Parameter Name Values Values | Type
AXI Parameters
I . C_M_AXI_THREAD_ID_ .
G30 AXI Identification tag width WIDTH(19) 1-2 1 integer
Indicates generation of more than
one outstanding transfers
0 = Master generates one master | C_M_AXI_SUPPORTS_ .
G31 ID THREADS(10)(11) 0-1 0 integer
1= Master generates two master
IDs
G32 P most significant address bus | ¢ \_ax| ADDR_WIDTH 32 32 integer
G33 AXI| data bus width C_M_AXI_DATA_WIDTH 32, 64 32(12) integer
EDK Tool Parameters
G34 Supports narrow bursts C_SUPPORTS_NARROW_ 0-1 0(13) integer
BURST
Maximum number of data-active
read transactions generated. This
G35 is set as the gégg EEgSINN’\éECT—M—AXI— 1-4 2(14) integer
READ_ACCEPTANCE parameter -
on the interconnect.
Maximum number of data-active
write transactions generated. This
G36 is set as the SV—A?ITTEETSC&TNECT—M—AXI— 1-4 2(14) integer
WRITE_ACCEPTANCE -
parameter on the interconnect.
G37 AXl interface type C_M_AXI_PROTOCOL(19 axi4,axidlite axi4 string
PLBV46 to AXI Bridge specific Parameters
Enable Error Registers for error
information and generating
interrupt
G38 0 = No error registers are C_EN_ERR_REGS!(16)(17) 0-1 0 integer
implemented
1 = Error registers are
implemented
Enable byte swapping from PLB to
AXI .
G39 0 = No swapping is performed C_EN_BYTE_SWAP 0-1 0 integer
1 = Byte swapping is performed
Number of no byte swap address
G40 regions when C_NBS_NUM_ADDR_RNGS | 0-4(18) 0 integer
C_EN_BYTE_SWAP s 1.
No byte swap base address for Valid address(19) std_logic
G41 address region 1 C_NBS_RNG1_BASEADDR None " vector
No byte swap high address for Valid address®) std_logic
G42 address region 1 C_NBS_RNG1_HIGHADDR None " vector
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Table 2: Design Parameters (Contd)

Generic | Feature/Description Parameter Name Ogﬂg:ble 3::3:& -\rI;Ip%L

G43 ho Dyt e baseaddressfor | ;_NBS_RNG2_BASEADDR Valid address(1®) |\ it\f’e—c'%%ic
G44 ho Jyte Sr‘g’;g high address for | ¢_nBS_RNG2_HIGHADDR Valid address(1®) |\ ide—c'%%ic
G45 oo o 3e addressTor | o NBS_RNG3_BASEADDR Valid address1%) g e
G46 gg dkr’é’;‘?s Sr‘é";g:gh addressfor | - \Bs RNG3 HIGHADDR | Vaidaddress(o it\f’e—c'foﬂic
G47 Moo o g - aadressTor | o NBS_RNG4_BASEADDR Valid addresstt®) | o e
G48 Ntoes o g address for 1 ¢ NBS_RNG4_HIGHADDR Valid address1%) g e

10.

11.
12.

13.

14.
15.

16.

17.

When C_SPLB_P2P is set to 1, the PLBV46 to AXI Bridge does not require an address range specified by
C_SPLB_RNGx_BASEADDR and C_SPLB_RNGx_HIGHADDR. Also C_SPLB_RNGS_OFFSET is not valid.

This can be enabled only when C_SPLB_SUPPORT_BURSTS = 1. When C_SPLB_SUPPORT_CACHELINE is set to zero, 4-word
and/or 8-word cache line transactions are not supported on PLB. It is recommended to set this to 1 when PLB master generates
cache line transfers.

Four sets of address ranges can be specified for the bridge so that different protection and cache encoding can be selected for
different address ranges. The range specified by the various base addresses and corresponding high addresses must comprise a
complete, contiguous power of two range such that range = 2", and the n least significant bits of the base address must be zero. If
an address range needs to support 16 word burst transactions, the base address for this address range must be aligned to a
64-byte address.

No default value is specified to ensure that the actual value is set, that is, if the value is not set, a compiler error is generated. High
address - base address must be a power of 2.

Only valid if C_SPLB_P2P = 0 and should be word aligned. C_SPLB_RNGx_BASEADDR+C_SPLB_OFFSET represents the base
AXI address that the PLB is allowed to access for the range x (x varies from 1 to 4). For example, if C_SPLB_OFFSET is
0x00000000, C_SPLB_RNG1_BASEADDR represents the physical address of AXI. C_SPLB_RNG1_BASEADDR value of
0x00000000 will go to physical address 0x00000000. A value of 0x02000000 will go to physical address 0x02000000. If you
increase the C_SPLB_OFFSET to 0x03000000, a C_SPLB_RNG1_BASEADDR value of 0x00000000 will go to physical address
0x03000000, a C_SPLB_RNG1_BASEADDR value of 0x02000000 will go to physical address 0x05000000.
C_SPLB_RNGx_HIGHADDR+C_SPLB_OFFSET represents the high AXI address that the PLB is allowed to access for the range
X.

The selected protection level is used for the entire range of bridge address and for all the AXI transactions. M_AXI_ARPROT[0],
M_AXI_AWPROTI[0], M_AXI_ARPROT[2], M_AXI_AWPROT[2] M_AXI_ARPROT[3] and M_AXI_AWPROT[3] bits are set to zero.
The selected transaction attributes are used for the entire range of a bridge address and for all the AXI transactions. Read allocate
and Write allocate are set to zero.

The user must set these values only when C_EN_ERR_REGS = 1. The C_SPLB_BRIDGE_BASEADDR must be a multiple of the
range, where the range is C_SPLB_BRIDGE_HIGHADDR - C_SPLB_BRIDGE_BASEADDR + 1.

This parameter is not used when C_SPLB_SUPPORT_BURSTS = 0, as the AXI interface is AXl4-Lite and the number of
outstanding transfers is always 1.

SPLB_SAValid is used only when C_M_AXI_SUPPORTS_THREADS = 1.

C_M_AXI_DATA_WIDTH value will be set the same as C_SPLB_NATIVE_DWIDTH. C_M_AXI_DATA_WIDTH is set to 32 when
C_SPLB_SUPPORT_BURSTS = 0 as AXIl4-Lite interface is used on AXI side.

This parameter is used by Interconnect and updated automaticall. When C_SPLB_NATIVE_DWIDTH is 64,
C_SUPPORTS_NARROW_BURST is set to 1. When C_SPLB_NATIVE_DWIDTH is 32, C_SUPPORTS_NARROW_BURST is set
to 0 as narrow transfers are not generated.

This parameter is used by Interconnect and updated automatically. See Table 7 and Outstanding Requests on AXI for more details.
When C_SPLB_SUPPORT_BURSTS = 1, C_M_AXI_PROTOCOL is updated automatically to axi4 and when
C_SPLB_SUPPORT_BURSTS = 0, C_M_AXI_PROTOCOL is updated automatically to axi4lite.

When C_SPLB_P2P = 1, and C_EN_ERR_REGS = 1 all the PLB requests other than the register space address range
(C_SPLB_BRIDGE_BASEADDR to C_SPLB_BRIDGE_BASEADDR + 0xF) is translated to AXl. When C_SPLB_P2P = 1, and
C_EN_ERR_REGS = 0 all the PLB requests are translated to AXI.

C_EN_ERR_REGS is set to 0, when C_SPLB_SUPPORT_BURSTS = 0 as error registers are not required.
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18. Four sets of address ranges can be specified for the no byte swap address regions in the given PLB address ranges. This
parameter is used when C_EN_BYTE_SWAP is ‘1’ only and is ignored when C_EN_BYTE_SWAP is ‘0’. By default the value of the
parameter is ‘0’.This parameter is required for the AXI slaves which have mixed address space for registers and memory.The byte
invariance is ignored for the accesses in these address regions.

19. These address ranges are valid based on the C_NBS_NUM_ADDR_RNGS and when C_EN_BYTE_SWAP is ‘1. The AXI slave
register address spaces must be provided in these no byte swap address regions. There will not be byte swapping/byte in variance
for these register addresses. Narrow transfers are not allowed in these no byte swap address regions.

Allowable Parameter Combinations

When C_EN_ERR_REGS = 1 and C_SPLB_SUPPORT_BURSTS = 1, C_SPLB_BRIDGE_BASEADDR and
C_SPLB_BRIDGE_HIGHADDR must be specified. The address range specified by C_SPLB_BRIDGE_BASEADDR
and C_SPLB_BRIDGE_HIGHADDR must be a power of 2, and must be at least OxF in size.

For example, if C_SPLB_BRIDGE_BASEADDR = 0xE0000000, C_SPLB_BRIDGE_HIGHADDR must be at least =
0xEO00000E.

Parameter - I/O Signal Dependencies

The dependencies between the PLBV46 to AXI Bridge core design parameters and 1/O signals are described in
Table 3. In addition, when certain features are parameterized out of the design, the related logic is no longer a part
of the design. The unused input signals and related output signals are set to a specified value.

Table 3: Parameter-1/O Signal Dependencies

oGreSg::'tc Name Affects | Depends | Relationship Description
Design Parameters
C_SPLB_DWIDTH should be

G3 C_SPLB_DWIDTH G4 greater than or equal to

C_SPLB_NATIVE_DWIDTH.
P8,P11, Affects the number of bits of read

G3 C_SPLB_DWIDTH P20 ) and write data bus and byte enables
The allowed value of

G4 C_SPLB_NATIVE_DWIDTH G8 ©-SPLB_NATIVE_DWIDTH Is 32
C_SPLB_SUPPORT_BURSTS =0.
When C_SPLB_P2P =1, as

G10to address decoding is not needed the

G5 C_SPLB_P2P G27 generics related to address ranges
are not used.

When C_SPLB_P2P =1, SI_wait is
P16 driven when the bridge is busy.

G5 C_SPLB_P2P P17 When C_SPLB_P2P =0,
SI_rearbitrate is driven when the
bridge is busy.

This value is calculated as:

G6 C_SPLB_MID_WIDTH P6 G9 logo(C_SPLB_NUM_MASTERS)
with a minimum value of 1.

G7 C SPLB NUM MASTERS Egi ) Affects the width of the SI_MBusy,

- - - P25, SI_MWrErr and SI_MRdErr
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Table 3: Parameter-1/O Signal Dependencies (Cont'd)

Generic
or Port

Name

Affects

Depends

Relationship Description

G8

C_SPLB_SUPPORT_BURSTS

P44,
P46 to
P49,
P58,
P62,
P64 to
P67,
P71,
P77,
P78

When burst support is disabled, the
AXI4-Lite interface is used and
signals that are used for AXI4
interface are not used.

G9

C_SPLB_SUPPORT_CACHELINE

G8

C_SPLB_SUPPORT_CACHELINE
is valid only when
C_SPLB_SUPPORT_BURSTS = 1.

G28

C_SPLB_BRIDGE_BASEADDR

G8, G34

C_SPLB_BRIDGE_BASEADDR is
valid only when C_EN_ERR_REGS
=1and
C_SPLB_SUPPORT_BURSTS = 1.

G29

C_SPLB_BRIDGE_HIGHADDR

G8, G34

C_SPLB_BRIDGE_HIGHADDR is
valid only when C_EN_ERR_REGS
=1and
C_SPLB_SUPPORT_BURSTS =1.

G30

C_M_AXI_THREAD_ID_WIDTH

G8

C_M_AXI_THREAD_ID_WIDTH is
valid only when
C_SPLB_SUPPORT_BURSTS = 1.

G31

C_M_AXI_SUPPORTS_THREADS

G8

C_M_AXI_SUPPORTS_THREADS
is valid only when
C_SPLB_SUPPORT_BURSTS = 1.

G33

C_M_AXI_DATA_WIDTH

G4, G8

C_M_AXI_DATA_WIDTH is the
same as
C_SPLB_NATIVE_DWIDTH when
C_SPLB_SUPPORT_BURSTS =1.
It is fixed at 32 when
C_SPLB_SUPPORT_BURSTS =0.

G33

C_M_AXI_DATA_WIDTH

P53, P54,
P72

Affects the number of bits of read
and write data bus and byte enables

G34

C_EN_ERR_REGS

G8

C_M_AXI_SUPPORTS_
THREADS is valid only when
C_SPLB_SUPPORT_BURSTS = 1.

I/O Signals

P3

Interrupt

G8, G34

Interrupt signal is available only
when C_EN_ERR_REG =1 and
C_SPLB_SUPPORT_BURSTS = 1.

P6

SPLB_masterID[0:C_SPLB_MID_WIDTH - 1]

G6

Width of the SPLB_mastedID varies
according to
C_SPLB_MID_WIDTH.

P8

SPLB_BE[0 : (C_SPLB_DWIDTH/8) -1]

G3

Width of the SPLB_BE varies
according to C_SPLB_DWIDTH

P11

SPLB_wrDBus[0 : C_SPLB_DWIDTH - 1]

G3

Width of the SPLB_wrDBus varies
according to C_SPLB_DWIDTH.
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Table 3: Parameter-1/O Signal Dependencies (Cont'd)

OGI‘eSg:Itc Name Affects | Depends | Relationship Description
P20 SI_rdDBus[0 : C_SPLB_DWIDTH - 1] . G3 Width of the S|_rdDBus varies

according to C_SPLB_DWIDTH

Width of the SI_MBusy varies
P23 SI_MBusy[0 : C_SPLB_NUM_MASTERS - 1] - G7 according to
C_SPLB_NUM_MASTERS.

Width of the SI_MWT Err varies
P24 SI_MWTrErr0 : C_SPLB_NUM_MASTERS - 1] - G7 according to
C_SPLB_NUM_MASTERS.

Width of the SI_MRdErr varies
P25 SI_MRJErr0 : C_SPLB_NUM_MASTERS - 1] - G7 according to
C_SPLB_NUM_MASTERS

Width of the M_AXI_WDATA varies
P53 M_AXI_WDATA[C_M_AXI_DATA_WIDTH -1 : 0] - G33 according to
C_M_AXI_DATA_WIDTH

Width of the M_AXI_WSTRB varies
G33 according to
C_M_AXI_DATA_WIDTH.

P54 M_AXI_WSTRB[(C_M_AXI_DATA_WIDTH/8) -1 : 0]

Width of the M_AXI_RDATA varies
P72 M_AXI_RDATA[C_M_AXI_DATA_WIDTH -1 : 0] - G33 according to
C_M_AXI_DATA_WIDTH.

Design Details

Clocking
The PLBV46 to AXI Bridge is a synchronous design and uses the PLB clock at both PLB and AXI interfaces.

Reset

SPLB_Rst is synchronous reset input that resets the bridge upon assertion. The SPLB_Rst is also used to reset AXI
interface.

Byte Invariance

AXl is little endian and PLB is big endian. The PLBV46 to AXI Bridge maintains byte invariance, or using Xilinx IP
terminology, byte addressing integrity is maintained for both 32 and 64-bit width data in the bridge design when
C_EN_BYTE_SWAP = 1. This means that a 32/64-bit data from any address on the PLBV46 bus has the bytes
swapped in traversing the bridge so that byte data of byte lanes of the same numerical address offsets yields the
same byte data when read from 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 2 for
32-bit data width on PLB and AXI (C_SPLB_NATIVE_DWIDTH = 32). When C_EN_BYTE_SWAP = 0, no bytes are
swapped.
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For the AXI slaves having a mixed address space for registers and memory require byte swapping for the memory
address regions and do not require the byte swapping for register address regions. To address this, the parameter
C_NBS_NUM_ADDR_RNGS must be set based on the number of no byte swap address regions in the given
address space. The corresponding no byte swap region base and high addresses must be set to the parameters
C_NBS_RNGx_BASEADDR and C_NBS_RNGx_HIGHADDR.

Though the parameter C_EN_BYTESWAP is ‘1’ for the transactions in these no byte swap address ranges, the byte
swapping is not applicable. When C_EN_BYTE SWAP=0 for the entire address space irrespective of
C_NBS_NUM_ADDR_RNGS, byte swapping is not applicable.

The following Table 4 shows the data bits swap and Table 5 shows byte enables swap from PLB to AXI for different
values of C_EN_BYTE_SWAP when C_NBS_NUM_ADDR_RNGS=0.

When C_EN_BYTE SWAP=1 and C_NBS_NUM_ADDR_RNGS/=0, then the data transactions in
C_NBS_RNGx_BASEADDR and C_NBS_RNGx_HIGHADDR regions are same as given in Table 4 and Table 5
when C_EN_BYTE_SWAP=0.

Table 4: Data bits swap from PLB to AXI when C_SPLB_NATIVE_DWIDTH = 32

PLB data bits | AXI data bits when C_EN_BYTE_SWAP =1 | AXI data bits when C_EN_BYTE_SWAP =0
DO - D7 D7 - DO D31 - D24

D8 -D15 D15-D8 D23 - D16

D16- D23 D23 - D16 D15 -D8

D24 - D31 D31 - D24 D7 - DO

Table 5: Byte enables swap from PLB to write strobes on AXI when C_SPLB_NATIVE_DWIDTH = 32

PLB byte |AXI write strobes when AXI write strobes when
enables C_EN_BYTE_SWAP =1 C_EN_BYTE_SWAP =0
BEO WSTRBO WSTRB3
BE1 WSTRBH1 WSTRB2
BE2 WSTRB2 WSTRBH1
BE3 WSTRB3 WSTRBO
PLB-side big endian 32-bit word -si i i -bi
N is byte address offset PLB-side big endian 4-bit enable
+3 +2 +1 +0 o1 111
+0 +1 +2 +3 111 110
AXl-side little endian 32-bit word AXl-side little endian 4-bit WSTRB

+N is byte address offset
DS711_02

Figure 2: Byte Data Swap and WrSTRB Swap to BEs as Data Traverses the PLBV46 to AXI Bridge
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Memory Mapping

The AXI memory map and the PLB memory map are one single complete 32-bit (4 GB) memory space. The PLBV46
slave module in the bridge does not modify the address for AXI; hence, the address that is presented on the AXI is
exactly as received on the PLB when C_SPLB_RNGS_OFFSET is set to “0x00000000”.

Address Decoding

Address decoding is required in a shared bus interconnect scheme when C_SPLB_P2P = 0. In a Point to Point
configuration (C_SPLB_P2P = 1), there is only one PLB master that communicates with the PLBV46 to AXI Bridge.
So the bridge responds to all addresses regardless of the address and the PLB Slave module might be able to reduce
resource utilization by eliminating the address decode function and modifying interface behavior to allow for a
reduction in latency.

In a shared bus topology (C_SPLB_P2P = 0), the PLBV46 to AXI Bridge decodes the address presented on the
address bus.

Relationships Between the Write AXI Channels

As the relationship between the address, write data, and write response channels is flexible on AXI, the PLBV46 to
AXI bridge issues the write address independent of write data and vice versa.

Read Ordering

When C_SPLB_SUPPORT_BURSTS = 1 and C_M_AXI_SUPPORTS_THREADS = 1, the PLBV46 to AXI Bridge
issues the reads on AXI with different read transfer ID values. The transfers that are requested on SPLB_SAvalid
are sent on AXI with different M_AXI_ARID. The read reordering depth is 2 and read data interleaving is supported
among these transfers. The out-of-order read completion on AXI is supported by storing the read data. The AXI
read slave error is not sent on PLB (on S1_MRdErr) for the reads that are completed out of order on AXL

When C_M_AXI_SUPPORTS_THREADS is set to 0, the AXI master module issues the reads with same read
transfer ID values so that they are received in order.

When C_SPLB_SUPPORT_BURSTS = 0, only PLB single read transfers are supported and IDs are not used.

Write Ordering

When C_SPLB_SUPPORT_BURSTS = 1 and C_M_AXI_SUPPORTS_THREADS = 1, the PLBV46 to AXI Bridge
issues write transactions with different transfer ID values where the data ordering depth is 2 and allows the write
responses in out-of-order. The transfers that are requested on SPLB_SAValid are sent on AXI with different
M_AXI_WID. However the bridge issues the data of write transaction in the same order in which it issues the
transaction addresses as the PLB sends the write data in order.

When C_M_AXI_SUPPORTS_THREADS is set to 0, the AXI master module issues the writes with same write
transfer ID values so that they are received in order.

The write error response is not sent on PLB (on S1_MWrErr) as the write data acknowledge is sent on PLB before
the data is sent on AXI. The user has to enable the error registers (set C_EN_ERR_REGS = 1) for such errors.

When C_SPLB_SUPPORT_BURSTS = 0, only PLB single write transfers are supported and IDs are not used.
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Read and Write Ordering

When a read followed by a write (or vice versa) is issued to the same address from the PLB, the PLBV46 to AXI
Bridge implements an address check against the outstanding transactions and ensures the transactions are issued
and completed in order.

When a write followed by write (or read followed by read) to the same address is issued from PLB, the PLBV46 to
AXI Bridge does not implement the address check against the two addresses and issues these transactions with
different ID values and assumes that the transactions will complete in order.

AXI Response Signaling
EXOKAY is considered as OKAY.

Protection Unit Support

Protection unit support is limited in PLBV46 to AXI Bridge. Privileged and instruction accesses are not supported.
All the transactions are normal data accesses. Either secure or non-secure is selected during configuration by the
parameter C_SPLB_RNGx_NONSEC_SEC. When this is set to 0, M_AXI_ARPROT[1] and M_AXI_AWPROT[1] are
set to 0 for address range x (x varies from 1 to 4). When this is set to 1, M_AXI_ARPROT[1] & M_AXI_AWPROT[1]
are set to 1.

When C_SPLB_P2P =1,M_AXI_ARPROT[1] and M_AXI_AWPROT[1] are set to ‘1’ and the remaining bits are set to
Zero.

Cache Support

The bufferable and cacheable transaction attributes of AXI transfers are selected by the parameter
C_SPLB_RNGx_CACHEABLE_BUFFERABLE. Assignment of M_AXI_AWCACHE and M_AXI_ARCACHE for
different values of C_SPLB_RNGx_CACHEABLE_BUFFERABLE is shown in Table 6. When C_SPLB_P2P = 1,
M_AXI_ARCACHE[3:0] and M_AXI_AWCACHE[3:0] are set to zeroes for all the AXI requests.

Table 6: Assignment of M_AXI_AWCACHE and M_AXI_ARCACHE

C_SPLB_RNGx_CACHEABLE_BUFFERABLE M_AXI_AWCACHE[3:0] M_AXI_ARCACHE[3:0]
0 “0000” “0000”
1 “0001” “0001”
2 “0010” “0010”
3 “0011” “0011”

Bridge Error Conditions

An error on AXI results with the response of SLVERR or DECERR. As the bridge supports posted writes and out-of-
order reads, these errors cannot be sent on the PLB. For this reason the PLBV46 to AXI Bridge implements the
optional Slave Error Address Register (SEAR) and Slave Error Status Register (SESR). The SESR/SEAR registers are
accessible from the PLB and are used for system integration and debug or error event logging by a user application.
These registers capture the PLB request status and qualifiers as well as the target address when a read or write
transaction generates an error on the AXI side. An interrupt signal is driven by the PLB slave to the system interrupt
controller to report these errors, when interrupts are enabled by using the Device Global Interrupt Enable Register
(DGIE) and Device Interrupt Enable Register (DIER). When both write and read requests on AXI generates errors,
a write error has more priority than a read error, so the status qualifiers shows the information of write request that
caused the error.
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When C_SPLB_P2P = 0, a BAR (Base Address Roll over) error is generated when the PLB address overruns the
C_SPLB_RNGx_HIGHADDR for range x. When C_SPLB_P2P =1, a BAR error is generated when the PLB address
overruns OxFFFFFFFFE. A BAR error is not applicable for single transfers when C_SPLB_SUPPORT_BURSTS = 0.

It is the user’s responsibility not to issue burst transfers that cross the PLBV46 to AXI bridge’s high address. During
such transfers, the PLB address is not acknowledged by the bridge and PLB_MTimeout is issued by the arbiter after
16 clock cycles. An edge-sensitive interrupt is generated by the bridge if C_EN_ERR_REGS is 1 and interrupts are
enabled. The SESR register shows the status of the transfer that caused a BAR error and the SEAR shows the address
of the transfer.

Bridge Time Out Condition

Data phase time out is not implemented inside the bridge. When a request is issued from the PLB, the bridge
translates this request into corresponding AXI transfer and requests on AXI. If this request is not responded by AXI,
the PLBV46 to AXI bridge and hence PLB waits indefinitely. There is no mechanism implemented inside the
PLBV46 to AXI bridge to come out of this kind of situation. It is assumed that AXI responds to all of the AXI
requests.

4 KB Crossing

As per the AXI specification, bursts must not cross 4 KB boundaries to prevent them from crossing boundaries
between slaves and to limit the size of the address incrementer required within slaves. PLBV46 to AXI Bridge takes
care of this inside the bridge by splitting the PLB burst transfer into two requests when the PLB issues a burst
transfer that crossed 4KB boundary.

Outstanding Requests on AXI

The number of outstanding write /read requests on AXI can be more than 1 when C_SPLB_SUPPORT_BURSTS =
1 and C_M_AXI_SUPPORTS_THREADS = 1. The read/write transfers that are requested on SPLB_SAValid are
requested on AXI with a different ID and the reordering depth is 2. Therefore, the outstanding read /write request
are 2. When a 4 KB crossing is detected in a PLB word or double-word burst in both primary and secondary
transfers, outstanding write/read requests are 4 (2 for the requests on SPLB_PAValid and 2 for the requests on
SPLB_SAValid).

The following Table 7 shows more details on the number of outstanding requests that are generated on AXI
depending on the generic combinations.

Table 7: Outstanding write/read requests

C_SPLB_SUPPORT_| C_M_AXI_SUPPORT T C_INTERCONNECT M_AXI_
BURSTS HREADS READ_ISSUING/C_INTERCONNECT_M_AXI_WRITE_ISSUING
0 NA 1
1 0 2
1 1 4
AXI4-Lite Operation

When C_SPLB_SUPPORT_BURST = 0, only single transfers are supported on the PLB and the AXI4-Lite interface is
used on AXI side. For all the other PLB transfers (Example: line and burst transfers), the PLBV46 to AXI bridge does
not respond and PLB_MTimeout is issued by the arbiter after 16 clock cycles.
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Register Descriptions

Table 8 shows all the PLBV46 to AXI Bridge registers and their addresses. These registers are enabled by setting
C_EN_ERR_REGS to 1. The registers are not used when C_SPLB_SUPPORT_BURSTS = 0 as no posted writes and
out of order reads are supported.

Table 8: PLBV46 to AXI Bridge Registers (1)
Register Access | Default Value

Base Address + Offset (hex) Name Type (hex) Description
C_SPLB_BRDIGE BASEADDR + 0x0 SESR R/W) 0x0 Slave Error Status Register
C_SPLB_BRIDGE_BASEADDR + 0x4 SEAR RG) 0x0 Slave Error Address Register
C_SPLB_BRIDGE_BASEADDR + 0x8 |  DGIE RIW 0x0 gg‘g’]ii‘;fe?bba' Interrupt Enable
C_SPLB_BRIDGE_BASEADDR + 0xC DIER R/W 0x0 Device Interrupt Enable Register

Notes:

1. These registers are included only when C_EN_ERR_REGS is set to 1.
2. This register is written with a data value of 0xA0000000 to reset SESR and SEAR.
3. Read only register. Writing into this register has no effect.

Slave Error Status Register (SESR) and Slave Error Address Register (SEAR)

The following section details the register descriptions of the SESR and SEAR. These registers are included only
when C_EN_ERR_REGS is set to 1.

They are used to provide transaction error information to the user application. When these registers are enabled, a
Base Address Register (BAR) error and slave error or decode error from the AXI causes a capture trigger to occur for
the SESR and the SEAR. The SESR captures the PLB transaction qualifiers and the SEAR captures the PLB address
for the first offending command. When captured, the data is retained until the user application reads the data from
the registers and then rearms the capture mechanism by writing a 0xA0000000 to the SESR address. This write
clears the captured information from the SESR and SEAR. Any other write access to SESR does not generate an error
on the PLB and has no effect.

The assertion of a BAR error, 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 SESR and SEAR.

When C_EN_ERR_REGS is set to 0, the BAR error and errors on AXI cannot be reported to PLB. It is assumed that
the user application does not issue transactions that generate errors on AXIL

The SESR is shown in Figure 3 and detailed in Table 9. The SEAR is shown in Figure 4 and detailed in Table 10.

SLVERR
Reserved Size MID BAR
0 20|21 23(24 27|28] 2930] 31|
RNW DECERR
DS679_03
Figure 3: Slave Error Status Register (SESR)
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Table 9: Slave Error Status Register (SESR) Bit Definitions

; Core Reset _—
Bit(s) Name Access Value Description
0-20 | Reserved N/A 0 Reserved
PLB Size:
21-23 Size R/W(™) “0000” | This value reflects the SPLB_size qualifier at the time of error capture.See
IBM PLB Specification for SPLB_size description.
PLB Master ID:
24-27 MID R/w(1) “0000” This value reflects the SPLB_masterID qualifier at the time of error capture.
See IBM PLB Specification for SPLB_masterID description.
PLB RNW:
This bit reflects the state of the SPLB_RNW signal at the time of the error
28 RNW R/w() ‘0 capture.

‘0’ = Write command.
‘1’ = Read command.

BAR Error:(2)(3)

This bit is asserted when a PLB address overruns the address range of the
29 BAR R/w(1) ‘0 bridge.

‘0’ = No BAR Error asserted.

‘1’ = BAR Error asserted.

Decode Error:

This bit is asserted when a decode error (DECERR) is received from the AXI
interconnect component. This indicates that there is no slave at the

1 Ta Y
30 DECERR RW® 0 transaction address.
‘0’ = No Decode Error asserted.
‘1’ = Decode Error asserted.
Slave Error:
This bit is asserted whenever a slave error (SLVERR) is received from the AXI
Slave. This indicates that the access has reached the AXI slave successfully,
1 ‘0’ )
31 SLVERR RW® 0 but the slave wishes to return an error condition.
‘0’ = No Slave Error asserted.
‘1’ = Slave Error asserted.
Notes:
1. This register is cleared by the user application through a system reset or a write to the SESR address with a data value of
0xA0000000.

2. During a BAR error, the PLBV46 to AXI bridge does not send address acknowledge due to which PLB_MTimeout is asserted by
arbiter. This transfer is not sent on AXI.

3. A BAR error is applicable for only burst transfers. This bit is always zero when C_SPLB_SUPPORT_BURSTS = 0.

Address

f

0 31

DS679_04

Figure 4: Slave Error Address Register (SEAR)

DS711 July 25, 2012 www.Xilinx.com 22
Product Specification


http://www.xilinx.com

& XILINX. LogiCORE IP PLBV46 to AXI Bridge (v2.01.a)

Table 10: Slave Error Address Register (SEAR) Bit Definitions

Bit(s) | Name Core Access | Reset Value | Description
Transaction Address(0-31):
0-31 Address | oy Zeros This value reflects the PLB address (0 to 31) qualifier at the time of
(Oto 31) error capture. If the PLB Address bus is wider than 32 bits, this
register contains the Least Significant 32-bit slice of the address.

Notes:
1. This register is cleared by the user application through a reset or a write to the SESR address with a data value of 0xA0000000.

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 0x8 from base address
C_SPLB_BRIDGE_BASEADDR. If interrupts are globally disabled (the DGIE bit is set to '0’), there is no interrupt
from the bridge under any circumstances. This is a single bit read /write register as shown in Figure 5. Table 11

shows the DGIE bit definitions.

Unused DGIE

30(31]

DS679_05

Figure 5: Device Global Interrupt Enable Register (DGIE)

Table 11: Device Global Interrupt Enable Register (DGIE) Bit Definitions

. Core Reset -
Bit(s) Name Access Value Description
0to 30 Unused N/A 0 Unused

Device Global Interrupt Enable:
Master Enable for routing Device Interrupt to the System Interrupt

31 DGIE Read/Write |0’ Controller.
’1’ = Enabled
’0’ = Disabled

Device Interrupt Enable Register (DIER)

The Device Interrupt Enable Register (DIER) is shown in Figure 6. It is a read /write register addressed at an offset
0xC from base address C_SPLB_BRIDGE_BASEADDR. The bit definitions of this register are as shown in Table 12.
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.

Unused BIE SIE
0 28|29|30]31|
DIE
DS679_06
Figure 6: Device Interrupt Enable Register (DIER)
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Table 12: Device Interrupt Enable Register (DIER) Bit Definitions

Core Reset

Bit(s) Name Access Value

Description

0to 30 Unused N/A 0 Unused

BAR Interrupt Enable:

Interrupt Enable bit for routing BAR error to the System Interrupt
Controller.

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

S

29 BIE (1) Read/Write

DECERR Interrupt Enable:

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

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

S

30 DIE Read/Write

SLVERR Interrupt Enable:

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

Sl

31 SIE Read/Write

Notes:
1. BAR error is applicable for only burst transfers. This bit is not used when C_SPLB_SUPPORT_BURSTS = 0.

Bridge Transaction Translation

Table 13 shows translation of PLBV46 transaction to AXI transactions. For one PLB transaction, two AXI
transactions must be requested when a 4 KB cross is detected in a PLB transfer. AXI allows WRAP type burst
transactions of 2, 4, 8, and 16 words; however, PLB only supports 4, 8 word line transactions.

When C_SPLB_NATIVE_DWIDTH = 64, the M_AXI_DATA_WIDTH is set to 64, and a 32-bit PLB master request of
a word burst of length 16 is sent on AXI as a INCR burst transfer of length 16 with a burst size 4 bytes in transfer (as

a narrow transfer).

When C_SPLB_NATIVE_DWIDTH = 32, the M_AXI_DATA_WIDTH is set to 32 and a 64-bit PLB master request of
a double word burst of length 16 is sent on AXI as a INCR burst transfer of burst length 32 with a burst size 4 bytes
as the maximum burst length supported on AXI4 is 256.

Table 13: PLB Transaction to AXI Transaction

PLB Transaction AXI Transaction Description

When PLB issues a single read with 1/2/3
bytes enabled, AXI issues it as INCR burst
Single read or write of 1 to | Burst read or write of INCR type with burst length | with burst length 1 and burst size 2 (number
4 bytes on a 32-bit PLB as 1. of bytes as 4) and controls strobes during
writes and discards the unused bytes during
read.

When PLB issues a single read with 1 to 7
bytes enabled, AXI issues it as INCR burst
Single read or write of 1 to | Burst read or write of INCR type with burst length | with burst length 1 and burst size 3(number

8 bytes on a 64-bit PLB as 1. of bytes as 8) and controls strobes during
writes and discards the unused bytes during
read
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Table 13: PLB Transaction to AXI Transaction (Contd)

PLB Transaction AXI Transaction Description

4 word cacheline read or | Burst read or write of WRAP type with burst length

write as 4. AXl is always target word first.

8 word cacheline read or | Burst read or write of WRAP type with burst length

write as 8 AXI is always target word first.

Word Burst read or write of | Burst read or write of INCR type with burst length | One PLB burst transaction is translated to
length 2 to 16 as 2 to 16 respectively. one AXI burst transaction.

Burst read or write of INCR type with burst length
as 4 to 32 respectively when the

Double word burst read or | SPLB_NATIVE_DWIDTH is 32. Burst read or write | One PLB burst transaction is translated to
write of length 2 to 16 of INCR type with burst length as 2 to 16 one AXI burst transactions.

respectively, when the SPLB_NATIVE_DWIDTH is
64.

Word/Double word Burst | Burst read or write of INCR type with burst lengths
read or write that crosses | that depends on the requested address and length
4KB boundary of PLB transfer.

One PLB burst transaction is translated to
two AXI burst transactions.

Timing Diagrams

The following timing diagrams illustrate the PLBV46 to AXI Bridge operation for various read and
write transfers.

* PLB single write transfer is shown in Figure 7.

¢ PLB single read transfer is shown in Figure 8.

e PLB 4 word line write transfer are shown in Figure 9.

e PLB 8 word line read transfers are shown in Figure 10.

¢ PLB Burst write of length 15 transfer are shown in Figure 11.

e PLB Burst read of length 16 transfer are shown in Figure 12.

e PLB Burst Write of length 10 that crosses 4 KB boundary is shown in Figure 13. One PLB transfer is split into
two transfers on AXI as 4 KB boundary is crossed.

¢ PLB Burst Read of length 10 that crosses 4 KB boundary is shown in Figure 14. One PLB transfer is split into
two transfers on AXI as 4 KB boundary is crossed.

e PLB back to back read and write transfers are shown in Figure 15.
e PLB Single Write and Read transfer to the PLBV46 to AXI Bridge register DGIE is shown in Figure 16.
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Figure 7: Single Write Transfer
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Figure 8: Single Read Transfer
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Figure 9: 4 Word Line Write Transfer
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Figure 10: 8 Word Line Read Transfer
DS711 July 25, 2012 www.Xilinx.com 29

Product Specification


http://www.xilinx.com

& XILINX. LogiCORE IP PLBV46 to AXI Bridge (v2.01.a)

splb_clk

splh_masterid 0§ o H I
splh_abort

splh_pavalid 1 1
splb_sawvalid

splb_abus 000500, {00000000 [500... 00000000
splb_msize il

splb_size o & o A 1o
splb_type i

splh_he o JF o S
splb_rmv [

spll_wrdhus ooo.JoE4. L T T OO0 O 00T Y Yoooooono

splb_wrburst [ |
splb_rdburst

sl_wait

sl_addrack M [
sl_rearhitrate

sl_ssize i

sl_tibusy oo T

sl_wrdack |

s|_wrcomp 1

sl_wrbterm M

sl_rddhus pooaaaoo

sl_rohwd addr il

sl_rddack

sl_rdcomp

sl_rdbterm

m_ard_aclk Ui u U U U U U iy U U U U Iy
f_ai_awid ooon

m_axi_swaddr | 00000000 [ [00000000
m_ami_awsize g

m_axi_awlen 00 Il
m_axi_awburst | T 1o
m_axi_awcache |0

m_axi_awprat ¢

fr_axi_awvalid [
m_axi_awready
m_axi_wiata 00000000 | lo1EzeEa7 {3, CSF3209 1D JA.. |A. Y5580.. 5. |C.. F44. 12, | {F0D1124C [AGGAEDE... [SFO87403 {00000..
m_axi_wstrh i IF ]
fi_ai_wlast .
m_axi_wevalid [
m_axi_wready |7 || [1T1 [ L I I 1 1 1 [
fr_awi_hid 0
m_axi_bresp 0
m_ami_tbvalid
m_axi_bready
Figure 11: Burst Write Transfer of Length 15
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Figure 12: Burst Read Transfer of Length 16
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Figure 13: Burst Write Transfer of Length 10 That Crosses 4 KB Boundary on AXI
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sl_wrdack |
sl_wrcaomp
sl_wrbterm |
si_rddbus  100000000000000000000000000000000 [SF7.. fEF.. f000.. f3SF.. FOB..{BA.. |613.. [E70.. J477.. JDF.. I3FB.. J000000000000... |
si_rewdaddr | D |
sl_rddack | [

sl_rdcomp 1 |
si_rdbterm | 1

m_ad_aclk | S [ [ Y [ [ O I O I O O

m_axi_arid |

m_axi_araddr 00000000 [500... J500... 00000000
m_axi_atlen |00 ol {07 fon
m_axi_arsize |2
m_axi_arburst |0 1 |}
t_axi_arcac... | 0 | & ]
m_ad_arprat |2 o |2
t_axi_arvalid 1
t_axi_arready |
m_axi_rid |0
m_axi_rdata 100000000 I0EF_[CFS_J1SCCF389 f3E4 J582  J&FF |ZE . [SB0.J0B7 J3C0. J00000000
m_axi_tresp |0
m_axi_rlast | 1 1
m_aH_realid | [ [
m_axi_rready | |
DS711_14
Figure 14: Burst Read Transfer of Length 10 That Crosses 4 KB Boundary on AXI
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splb_clk T e e e e e e e e e e e e e e e e e e e e el
splh_masterid |1

splh_ahort |
splb_pavalid (] [ [ |—|_|_|_|_|_|—|
splb_savalid | ] [ 1 |
splb_abus | 3310CCCOS4ESFFOO0 |51FFFF_ [a1FFFFCH [56E150ES |
splb_msize I |
splh_size 2 ) Io |
splh_type I |
splb_he FFFE |EEEE la444 |
splb_rrw _____ 1 |
splo_wrdbus | 369FFDBAD._ L 2. 0 . 2 X | fsease o 0. ¥ ¥® .1 B JF 15 5 15 7 JB | |B J00240000002400000024000000240000 |
splb_wrhurst I |

splb_rdburst I

s|_wait |
s|_addrack 1 1 [1 1 I
s|_rearhitrate oI |
sl_ssize il

sI_mbusy 4a J00 40 o
sl_wrdack — LT [

sl_wrcomp 1 1

sI_wrbtarm [1 |
sl_rddbus (0. . i000000000000000000000... 5 0.7 W ol o o 5 joooo. 2 o E o m e mo 0 Fo oo m m ID...IZ..IDDD...;
si_rdwdadgr [0 | S P T O O G A 1 O G B 5k Fohz6WrIEDIEID
s|_rddack LI I

s|_rdcomp 11 1 1
sI_rdhbterm [1

L= =t | S ) I o O B B e e e e N e eSS
m_axi_awid |0 i ]

5. 5. {000000oo

m_axi_awaddr (00000000 3. (00000000

m_ai_awsize |2

m_axi_awlen oo IU? IUU IUD IUU

1i_axi_aswburst [0 1z 10 ] ]

m_axi_awca.. [0 210 ] (]

m_axi_awprot |2 )] 1z

m_axi_awevalid | [1 |
m_axi_awrea... |
mn_axi_wdata (00000000 B 7. 575 oo J5 815 F.F. 17 6. A JE. 9. J5.|z.. [sFFz..|5.. jo0000000 I
m_axi_wstrh |0 IF o JF |

m_auei_wilast [1

m_axi_wvalid |—— L

m_axi_wready

m_awi_bid g i 1o

m_axi_presp |0 |
n_axi_bvalid 1 I D
m_axi_bready 1

tri_axi_aclk

1r_axi_arid 0 il ]
_axi_araddr (00000000 {5 JDoo00000 {5 15[Doooooao
m_axi_arlen |00 |07 fo0 (RN (]
m_axi_arsize | £

m_axi_arburst [0 | ] i 1o
m_axi_arcac... [0 2o 2 1o
m_axi_arprat |2 TR

m_axi_arvalid [ [ 1

m_asi_arready

m_ai_rid 0] 1]

] |

t_axi_rdata 400000000 F. B o G 5. B (E JEeEoFseClE. 5. 5. 9. 0. 6 F. 6. T T [ (5 |FO0CE. {00000000
m_axi_rresp |0

m_axi_rlast |1 1 1
m_axi_rvalid || I

m_axi_rready | L I L |

DS711_15

Figure 15: Back-to-Back Write and Read Transfers
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splh_clk L e e N o o o o o e o o o O o T O I S

splb_masterid |0_{1 o f o |

splb_abort

spli_pavalid [ [ 1 I—I—,

splb_savalid |

splb_abus 0. 120000008 00000000 20000008 00000000 |

splb_msize  |[0_J1 o 1 o |

splb_size 0

splb_type 0

splb_be 0. JFOFD {oong |FoFD | (0]

splb_rrw I |

splb_wrdbus {0 JFFFFFFFFO0000000FF... LEFFF.. [00000000000000000000000000000000

splb_wrhurst

splb_rdburst

5l_wait |

sl_addrack [ 1 |

sl_rearhitrate |

s|_ssize 1 )] Ji] 1] 1 |

sl_mhbusy ag Jan joo Jan foo |

sl_wrdack 1

sl_wrcomp

sl_wrbtermn |

sl_rodbus 00000000000000000000000000000000 fnoooo. o

sl_rdwdaddr [0 |

sl_rddack [ 1|

sl_rdzomp 1

sl_rdhterm
DS711_16

Figure 16: Single Write and Read Transfers to PLBV46 to AXI Bridge Register (DGIE)
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Device Utilization and Performance Benchmarks

Core Performance

Because the PLBV46 to AXI Bridge is a module that can be used with other design pieces in the Field Programmable
Gate Array (FPGA), the resource utilization and timing numbers reported in this section are estimates only. When
the PLBV46 to AXI 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.

The PLBV46 to AXI Bridge resource utilization benchmarks for many parameter combinations are measured with

the Artix-7 FPGA as the target device are shown in Table 14..

Table 14: Performance and Resource Utilization Benchmarks for Artix-7(1) FPGA and Zyng-7000 Device

Parameter Values (other parameters at default value) Device Resources Performance
(2}
)
| 3
! | @ o
[ [ o
| r | c o & < Q
w E O o 5 = 2
> o | < o
= [ o o w o = ) | o
a | s |2 e = =17] ' = )
N | < = | D Sw ' & 2¢ | W = _
& 2 8 @ @z & 7 22 £ 3 p g
m o o o  of W X2 @  m I = =
| = | k= | Ju | << | J,. | 7)) " i £
o oo | A a® ol = w | g = 0 4 P ) >
O | ns | o n | nO w =Ex | »na i 4 o o [ <
| 1= | =) 1< | = Q | | = = ) =
(&) on (&] onm (6 &) O |[OF | O (6] (& (7] n -l TN
1 32 32 0 NA NA | NA NA 1 0 63 228 214 240
0 32 64 0 NA NA | NA 1 0 0 66 292 208 196
0 32 128 0 NA NA NA 1 0 0 64 292 220 198
0 32 32 1 0 0 0 1 1 0 201 545 560 200
0 32 32 1 0 1 0 2 1 0 261 661 656 200
0 32 32 1 1 1 0 3 1 0 296 691 698 200
0 64 64 1 1 1 0 3 1 0 255 800 828 200
0 32 128 1 1 1 1 4 1 0 477 1040 | 1294 220
0 64 128 1 1 1 1 4 1 0 502 1172 | 1436 206
0 64 128 1 1 1 1 1 0 0 542 1172 | 1437 210
0 64 128 1 1 1 0 4 1 2 358 512 673 200
0 64 128 1 1 1 0 1 1 4 376 512 691 175
1.  Artix-7 FPGA (XC7A350T-FBG676-3)
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The PLBV46 to AXI Bridge resource utilization benchmarks for many parameter combinations are measured with

the Virtex®-7 FPGA as the target device are shown in Table 15.

Table 15: Performance and Resource Utilization Benchmarks for Virtex-7 FPGA (XC7V855T-FFG1157-3)

Parameter Values (other parameters at default value) Device Resources Performance
(7))
O
| 2
- - £ o o
| r | c o & < Q
m E | O o o 2 | = 2
= a o o w g | s 7 < a
N < = | 2 Dw ' ® >¢5 | W i _
o b4 (=) 7)) nz c 0 = - =] L N
I | [ | 15 C |3 | =& > 4 Iy T
m mT m m® | m w | X m m [ = =
e e a1 au A - S e | ] ® i <
o on o oa® | ol p4 w | g 4 0 b P » >
7] n= 7] ne | no uw [=xc | »nQ w 4 3] 3] = <
| 1= | =) 1< | IT [= | | = = = =
(&) on (&) om (S) &) (&) O o< (&) (&) ()2} n | TN
1 32 32 0 NA NA NA NA 1 0 63 228 214 250
0 32 64 0 NA NA | NA 1 0 0 62 292 208 240
0 32 128 0 NA NA | NA 1 0 0 65 292 | 206 240
0 32 32 1 0 0 0 1 1 0 195 545 561 250
0 32 32 1 0 1 0 2 1 0 212 661 665 210
0 32 32 1 1 1 0 3 1 0 292 691 696 236
0 64 64 1 1 1 0 3 1 0 308 800 820 229
0 32 128 1 1 1 1 4 1 0 499 1040 | 1288 239
0 64 128 1 1 1 1 4 1 0 697 1172 | 1423 218
0 64 128 1 1 1 1 1 0 0 622 1172 | 1418 231
0 64 128 1 1 1 0 4 1 2 337 512 666 210
0 64 128 1 1 1 0 1 1 4 323 512 722 200
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The PLBV46 to AXI Bridge resource utilization benchmarks for many parameter combinations are measured with

the Kintex™-7 FPGA as the target device are shown in Table 16.

Table 16: Performance and Resource Utilization Benchmarks for Kintex-7(1) FPGA and Zyng-7000 Device

Parameter Values (other parameters at default value) Device Resources | Performance
()]
O
| 3
! ! 2 e«
= = o
| r o o & < =)
w = o o) ¢ g | = a
= o |2 o w g | = o < a
o = - [ [« 2 s =) =12) | = o
N | < =z 2 Dw '@ >¢o | W i _
a2 o o nwnz < I = = 2 L N
| | [ [ 15 C =3 | =K > 2 Y I
m mI m m¥ | m w | X m m I = =
R e = g | << | . | (%) ® T =5
o (oo o a® | ox 4 w | g = 0 ] o ) >
n | ns ) n | no w = | »na i 2 3] o = <
| 1= | = 1< | I [=) | | = = =) =
(6] on (6] om oo (&) OF og (&) (& (7] 7] -1 L
1 32 32 0 NA NA NA NA 1 0 63 228 214 291
0 32 64 0 NA NA NA 1 0 0 62 292 208 233
0 32 128 0 NA NA NA 1 0 0 65 292 206 236
0 32 32 1 0 0 0 1 1 0 195 545 | 561 243
0 32 32 1 0 1 0 2 1 0 212 661 665 236
0 32 32 1 1 1 0 3 1 0 202 691 696 219
0 64 64 1 1 1 0 3 1 0 308 | 800 | 820 232
0 32 128 1 1 1 1 4 1 0 499 1040 | 1288 249
0 64 128 1 1 1 1 4 1 0 697 1172 | 1423 237
0 64 128 1 1 1 1 1 0 0 622 1172 | 1418 213
0 64 128 1 1 1 0 4 1 2 337 512 666 210
0 64 128 1 1 1 0 1 1 4 323 512 722 200
1. Kintex-7 (XC7K410T-FFG676-3)
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The PLBV46 to AXI Bridge resource utilization benchmarks for many parameter combinations are measured with
the Virtex-6 FPGA as the target device are shown in Table 17.

Table 17: Performance and Resource Utilization Benchmarks Virtex-6 FPGA (XC6VLX130T-FF1156-1)

Parameter Values (other parameters at default value) Device Resources I';g':g;
(/2]
O
| £
= = e o x
! r | o o | & < a
w E | O o - | = 2
= [a] o o Ll o = ) | 3_
o = S e e x> S0 ! s o
o < = ) Dw L& > w = —
& |3 Q @, ME £ | Jo IZ s 2 s T
m o | @ @o¢® oD o X2 @ o | 2 =
- = - il g | << | a. | (2} ® i £
o oo o o ol 4 w | 4 0 3 P ) 5
7 n= 7 nc nO u = | no w 4 o o = <
| 1= | = 1< | IT [=) | | = = D =
(6] on (&) om 0o (& OF o< (& (6] 7] n - TN
1 32 32 0 NA NA NA NA 1 0 74 228 202 210
0 32 64 0 NA NA NA 1 0 0 64 292 207 170
0 32 128 0 NA NA NA 1 0 0 65 292 202 170
0 32 32 1 0 0 0 1 1 0 209 545 570 176
0 32 32 1 0 1 0 2 1 0 271 661 650 185
0 32 32 1 1 1 0 3 1 0 315 691 698 177
0 64 64 1 1 1 0 3 1 0 241 800 820 170
0 32 128 1 1 1 1 4 1 0 530 1040 1280 160
0 64 128 1 1 1 1 4 1 0 561 1172 1462 160
0 64 128 1 1 1 1 1 0 0 542 1172 1424 171
0 64 128 1 1 1 0 4 1 2 261 512 663 160
0 64 128 1 1 1 0 1 1 4 253 512 716 170
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The PLBV46 to AXI Bridge resource utilization benchmarks for many parameter combinations are measured with

the Spartan®-6 FPGA as the target device are shown in Table 18.

Table 18: Performance and Resource Utilization Benchmarks Spartan-6 FPGA (XC6SLX100t-FGG900-2)

Parameter Values (other parameters at default value) Device Resources :g:g;
)]
L]
| i
| | 2 o«
= = o
| r | o o | & < a
S = o o ¢ 3 = >
= () o o 1] a I 7 < 3
a | B = | a a c 5 =0 | ' )
N < = | > Sw @ =N W = 2 _
e 2 5 @, vz | | _o | F2 e 2 ' T
@ o | @ @o% @od W X2 | mf m I 2 =
- = - il ) | << g | ()} " T £
o ["Wa) o oa® oL | = w | o -4 i1} 8 o ) >
(7] n=s 7] n | nO um = no ] 4 3] 3] = <
[ 1= | = 1< | IT a | | = = ) =
(& on (&) om oo (&} OF o< (6] (& n ) ' L
1 32 32 0 NA NA NA NA 1 0 69 228 210 100
0 32 64 0 NA NA NA 1 0 0 88 292 212 100
0 32 128 0 NA NA NA 1 0 0 94 292 198 100
0 32 32 1 0 0 1 1 0 202 545 546 100
0 32 32 1 1 0 2 1 0 223 661 655 100
0 32 32 1 1 1 0 3 1 0 232 691 688 100
0 64 64 1 1 1 0 3 1 0 299 800 786 100
0 32 128 1 1 1 1 4 1 0 367 1040 1264 100
0 64 128 1 1 1 1 4 1 0 490 1172 1407 100
0 64 128 1 1 1 1 1 0 0 498 1172 1351 100
0 64 128 1 1 1 0 4 1 2 204 512 664 100
0 64 128 1 1 1 0 1 1 4 205 512 705 100

Read Latency and PLB Bandwidth Utilization

The core is configured for best possible configuration for calculation of latency and bandwidth utilization.

The read latency from address valid (SPLB_PAValid) to first data beat (S1_rdDAck) of PLBV46 to AXI Bridge is

as shown in Table 19.

Table 19: Read latency in PLB clocks

C_SPLB_SUPPORT_BURSTS C_SPLB_P2P Read Latency
0 1 3 clocks
0 0 4 clocks
1 1 5 clocks
1 0 6 clocks
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Best case PLB bandwidth utilization, is calculated on the PLB by issuing back-to-back burst read and write transfers
of length 16 and observed in simulation by requesting 1000 transfers, is as shown in Table 20. For improving core
performance C_SPLB_SUPPORT_BURSTS and C_M_AXI_SUPPORTS_THREADS need to be set to 1.

Table 20: PLB Bandwidth utilization

Transfer Type Utilization in Percentage
Back to back writes 76%

Back to back reads 80%

Back to back reads and writes 146%

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 ISE®
Design Suite Embedded Edition tools 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, please contact your

local Xilinx sales representative.

Reference Documents

The following documents contain reference information important to understanding the PLBV46 to AXI Bridge
design:

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

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

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

DS150, Virtex-6 Family Overview

DS160, Spartan-6 Family Overview

DS180, 7 Series FPGAs Ouverview

NS Gk

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

DS711 July 25, 2012 www.Xilinx.com 41
Product Specification


message URL http://www.xilinx.com/ipcenter/
http://www.xilinx.com/company/contact.htm
http://www.xilinx.com/support
http://www.xilinx.com
http://www.xilinx.com/ise/license/license_agreement.htm

& XILINX. LogiCORE IP PLBV46 to AXI Bridge (v2.01.a)

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
3/1/11 1.1 Updated to v2.00a for the 13.1 release.
6/22/11 2.0 Updated for XPS v13.2. Added support for Artix-7, Kintex-7, and Virtex-7 devices.

Summary of Major Core Changes

* Added the support for byte swapping feature for AXI slaves having mixed address space for
memory and registers.

Summary of Major Documentation Change

1/18/12 3.0 * Table 2 design parameters section updated

* Byte invariance section is updated

* Timing diagrams for write cycles updated

* Device utilization and performance tables updated

* Added supported software drivers row to IP Facts table

07/25/12 3.1 Updated for 14.2/2012.2. Added Vivado Design Suite and Zyng-7000 information.

Notice of Disclaimer

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