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Introduction

The Processor Local Bus (PLB v4.6) to AMBA®
Advanced eXtensible Interface (AXI) Bridge translates
PLBV46 transactions into AXI4 transactions. It func-
tions 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 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

e 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 AX14
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
le 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

J Sup orts optional limited cache encoding
(cac eable/bufferable) and limited protection unit
support (secure/non-secure)

LogiCORE IP Facts Table

Core Specifics

Supported
Device Family(1)

Artix-7, Virtex-7, Kintex-7(2),
Virtex-6(3), Spartan-6(4)

Supported User

PLBV46,AXI4/AXI4-Lite

Interfaces
Resources
See Table 14 through Table 18.
Provided with Core
Documentation Product Specification
Design Files VHDL

Example Design

Not Provided

Test Bench Not Provided
Constraints File None
Simulation None
Model

Tested Design Tools
Design Entry XPS 13.2

Tools

Simulation

Mentor Graphics ModelSim(5)

Synthesis Tools

XST 13.2

Support

Provided by Xilinx, Inc.

Notes:

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

2. For more information, see DS180, 7 Series FPGAs

Overview.

3. For more information, see DS150, Virtex-6 Family

Overview.

For more information, see DS160, Spartan-6 Family

Overview.

5.  For the supported versions of the tools, see the ISE Design
Suite 13: Release Notes Guide.
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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 AXI.

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

DS711_01

The PLBv46 Slave module provides a bi-directional 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 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 may be on the PLB. The Write 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 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 4K byte boundary as required by AXI. The
Bridge Control Logic module generates the 4KB 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 interrupt. 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
AXl side. Interrupt is generated to report these errors. Please refer Register Descriptions section for more details.

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

AXI Master

The AXI Master module provides a bi-directional AXI master interface on the AXI. This interface can be AXI mem-
ory-mapped interface (full 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 will be sup-
ported and AXI4-Lite interface will be used on AXI side. When C_SPLB_SUPPORT_BURSTS = 1, AXI full interface
is used on AXI. The AXI data bus width can be 32 or 64-bits in AXI full 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 read buffer
is enabled or to PLBv46 Slave module when read buffer is disabled. During write transfers the write data is received
from the write buffer. Depending on the design parameters, AXI Master module controls the supported limited
cache encoding (cacheable/bufferable) and limited protection encoding (secure/non-secure) signals.

I/O Signals
Table 1 shows the I/O signals of the PLBV46 to AXI Bridge.

Table 1: 1/O Signal Description

Port Signal Name Interface 110 lgti;itael Description
PLB System Signals
P1 | SPLB_CIk System | - PLB clock
P2 | SPLB_Rst System | - PLB reset, active high
P3 | Interrupt® System (0] 0 Bridge Interrupt (Edge sensitive, rising)
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Table 1:

I/0 Signal Description (Cont’d)

Port

Signal Name

Initial

o State

Interface

Description

PLB Interface Signals

SPLB_ABus[0 :

P4 C_SPLB_AWIDTH -1] PLB | - PLB address bus
P5 | SPLB_PAValid PLB | - PLB primary address valid
SPLB_masterID[O : . -
P6 C_SPLB_MID_WIDTH - 1] PLB | - PLB current master identifier
P7 | SPLB_RNW PLB | - PLB read not write
SPLB_BE[0 :
P8 (C_SPLB_DWIDTH/S) - 1] PLB [ - PLB byte enables
P9 | SPLB_size[0: 3] PLB | - PLB size of requested transfer
P10 | SPLB_type[0: 2] PLB | - PLB transfer type
SPLB_wrDBusl0 : i ,
P11 C_SPLB_DWIDTH - 1] PLB | 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 (0] 0 Slave bus rearbitrate
P18 | SI_wrDAck PLB (0] 0 Slave write data acknowledge
P19 | SI_wrComp PLB (0] 0 Slave write transfer complete
S|_rdDBusJO0 :
P20 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
SI_MBusy[0 :
P23 | c"SPLB_NUM_MASTERS - 1] PLB o 0 Slave busy
SI_MRdErO0 :
P24 C_SPLB_NUM_MASTERS - 1] PLB (0] 0 Slave read error
SI_MWTFErr[O : .
P25 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 (0] 0 Slave terminate write burst transfer
P28 | SI_rdBTerm PLB (0] 0 Slave terminate read burst transfer
Unused PLB Signals
P29 | SPLB_UABuUSIO : 31] PLB I - PLB upper address bits
P30 | SPLB_rdPrim PLB I - PLB secondary to primary read request indicator
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Table 1: 1/O Signal Description (Cont’d)
Port Signal Name Interface I/O Initial Description
State
P31 | SPLB_wrPrim PLB I - PLB secondary to primary write request indicator
P32 | PLB_abort PLB I - PLB abort bus request
P33 | SPLB_husLock PLB | - PLB bus lock
P34 | SPLB_lockErr PLB | - PLB lock error
P35 | SPLB_wrBurst PLB | - 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 I - PLB pending bus read request
P39 | SPLB_wrPendPri[0 : 1] PLB I - PLB pending write request priority
P40 | SPLB_rdPendPri[0 : 1] PLB I - PLB pending read request priority
P41 | SPLB_reqPri[0 : 1] PLB | - PLB current request priority
P42 | SPLB_TAttribute[0 : 15] PLB | - PLB transfer attribute
SI_MIRQ[O : .
P43 C_SPLB_NUM_MASTERS - 1] PLB 0] 0 Master interrupt request
AXI Interface Signals )
AXI Write Address Channel Signals
M_AXI_AWID[C_M_AXI_ Write address ID: This signal is the identification tag
P44 THREAD_ID_WIDTH-1: Q] AXI_FULL o 0 for the write address group of signals
AXI Write address: The write address bus gives the
M_AXI_AWADDR[C_M_AXI_ | AXI_FULL/ . ) ;
P45 | \DDR WIDTH-1 : 0] AXT LITE 0] 0 address of the first transfer in a write burst
- - transaction
. Burst length: This signal gives the exact number of
P46 | M_AXI_AWLENJ7 : 0] AXI_FULL (0] 0 transfers in a write burst
) Burst size: This signal indicates the size of each
P47 | M_AXI_AWSIZE[2 : 0] AXI_FULL (0] 0 transfer in the write burst.
Burst type: This signal coupled with the size
P48 | M_AXI_AWBURSTI[1: 0] AXI_FULL (0] 0 information, details how the address for each write
transfer within the burst is calculated
Cache type: This signal provides additional
P49 | M_AXI_AWCACHEJ3 : 0] AXI_FULL (0] 0 information about the cacheable characteristics of
the write transfer.
Protection type: This signal indicates the normal,
AX] FULL/ privileged, or secure protection level of the write
P50 | M_AXI_AWPROT[2: 0] AXT 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 indicates that valid
PS1 | M_AXI_AWVALID AXI_LITE o 0 write address and control information are available
AXI EULL/ Write address ready: This signal indicates that the
P52 | M_AXI_AWREADY AXT LITE | - slave is ready to accept an address and associated

control signals

AXI Write Channel Signals
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Table 1: 1/O Signal Description (Cont'd)
Port Signal Name Interface I/O Initial Description
State
M_AXI_WDATA[C_M_AXI_ AXI_FULL/ .
PS3 | DATA_WIDTH-1: 0] AX_LITE | © 0 | Write data bus
P54 M_AXI_WSTB[C_M_AXI_ AXI_FULL/ o 0 Write strobes: This signal indicates which byte lanes
DATA_WIDTH/8-1 : O] AXI_LITE to update in memory
AXI_FULL/ Write last: This signal indicates the last transfer in a
P55 | M_AXI_WLAST AXI_LITE o 0 write burst
AXI_FULL/ Write valid: This signal indicates that valid write data
P56 | M_AXI_WVALID AXI_LITE o 0 and strobes are available
AXI_FULL/ ) Write ready: This signal indicates that the slave can
P57 | M_AXI_WREADY AXI_LITE ! accept the write data
AXI Write Response Channel Signals
Write response ID: This signal is the identification
P58 M_AXI_BID[C_M_AXI_ AX] EULL | ) tag of the write response. The BID value must match
THREAD_ID_WIDTH-1: 0] - the AWID value of the write transaction to which the
slave is responding
. AXI_FULL, Write response: This signal indicates the status of
P59 | M_AXI_BRESP[1: 0] AXI_LITE ! i the write transaction
AXI_FULL/ ) Write response valid: This signal indicates that a
P60 | M_AXI_BVALID AXI_LITE ! valid write response is available
P61 | M_AXI BREADY AXI_FULL/ o 1 Response ready: This signal |nd|9ates that the
AXI_LITE master can accept the response information
AXI Read Address Channel Signals
M_AXI_ARID[C_M_AXI_ Read address ID: This signal is the identification tag
P62 THREAD_ID_WIDTH-1 : Q] AXI_FULL o 0 for the read address group of signals
P63 M_AXI_ARADDR[C_M_AXI_ AXI_FULL/ o 0 Read address: The read address bus gives the initial
ADDR_WIDTH-1:0] AXI_LITE address of a read burst transaction
. Burst length: The burst length gives the exact
P64 | M_AXI_ARLEN[7 - 0] AXI_FULL o 0 number of transfers in a read burst.
P65 | M_AXI_ARSIZE[2 : O] AX| FULL o 0 Burst size: This signal indicates the size of each
- = - transfer in the read burst.
Burst type: The burst type, coupled with the size
P66 | M_AXI_ARBURST[1: 0] AXI_FULL (0] 0 information, details how the address for each read
transfer within the burst is calculated.
Cache type: This signal provides additional
P67 | M_AXI_ARCACHE[3: 0] AXI_FULL (0] 0 information about the cacheable characteristics of
the read transfer.
AX| EULL/ Protection type: This signal provides protection unit
P68 | M_AXI_ARPROT[2: 0] AXT LITE (0] 2 information for the read transaction. The default
- value is normal non secure data access
Read address valid: This signal indicates, when
AXI_FULL/ HIGH, that the read address and control information
P69 | M_AXI_ARVALID AXLLITE | © 0 | is valid and will remain stable until the address
acknowledgement signal, ARREDY, is high.
AX] EULL/ Read address ready: This signal indicates that the
P70 | M_AXI_ARREADY AXT LITE | - slave is ready to accept an address and associated

control signals.
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Table 1: 1/O Signal Description (Cont’d)

Initial

Port Signal Name Interface 110 State

Description

AXI Read Data Channel Signals

Read ID tag: This signal is the ID tag of the read data

M_AXI_RID[C_M_AXI_ group of signals. The RID value is generated by the

P71 | THREAD_ID_WIDTH-1 : 0] AXLFULL 1 " | slave 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] AX_LITE | ! Read data bus
. AXI_FULL/ Read response: This signal indicates the status of

P73 | M_AXI_RRESP[1: 0] AX|_LITE I ) the read transfer.

AXI_FULL/ Read last: This signal indicates the last transfer in a
P74 | M_AXI_RLAST AX|_LITE ! ) read burst

AX| EULL/ Read valid: This signal indicates that the required
P75 | M_AXI_RVALID AXT LITE | - read data is available and the read transfer can

- complete

AXI_FULL/ Read ready: This signal indicates that the master

P76 | M_AXI_RREADY AXI_LITE o 1 can accept the read data and response information

Lock type: This signal provides additional
P77 | M_AXI_AWLOCK AXI_FULL (0] 0 information about the atomic characteristics of the
write transfer

Lock type: This signal provides additional
P78 | M_AXI_ARLOCK AXIl_FULL (0] 0 information about the atomic characteristics of the
read transfer.

Unused AXI Signals

AXI_FULL/ . .
P79 | M_AXI_ACLK AXI_ LITE | - AXI Clock - SPLB_Clk is used on AXI side
P80 | M_AXI_ARESETN 'A;\)QI—FCIJ.:.‘EI I - AXI Reset - SPLB_Rst is used on AXI side

Notes:

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

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

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 EDK tools. Through the design, these EDK-inferred parameters control the behavior of the AXI Interconnect.
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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
G1 Target FPGA family C_FAMILY virtex6, spartan6 ‘ virtex6 string
PLB Parameters
G2 \IIDVIi_dI?hIeast significant address bus C_SPLB_AWIDTH 32 32 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
G5 bus topology C_SPLB_P2P (@) 0-1 0 int
0 = Shared Bus Topology — — ) integer
1 = Point-to-Point Bus Topology
log,(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 (AXIl4-Lite on AXI interface) (B:USRZI:I%—SUPPORT— 0-1 1 integer
1 = Support bursts (AXI Full on
AXIl interface)
Support Cacheline transfers
0 = Do not support cacheline C_SPLB_SUPPORT_ i .
G9 transfers CACHELINE® 0-1 0 Integer
1 = Support cacheline transfers
G10 Number of AXI address ranges C_SPLB_NUM_ADDR_RNGS 1-401) 1 integer
G11 | PLB Offset Address for all ranges | C_SPLB_RNGS_OFFSET Valid address®®) | 0x0 St‘\jlg';g'rc
PLB base address for address C_SPLB_RNG1 . std_logic
_ _ _ (5) (4) _
G12 range 1 BASEADDR Valid address None _vector
PLB high address for address . ®) @) | std_logic
G13 range 1 C_SPLB_RNG1_HIGHADDR Valid address None " vector
Rangel non-secure or secure
access C_SPLB_RNG1
Gl4 0 = Secure normal data access NONSEC_SECT 0-1 1 integer
1 = Non-secure normal data
access
Rangel cache encoding
C_SPLB_RNG1_ i .
G135 dsgtzilc;a(:he Support, page 16 for | cACHEABLE BUFFERABLE®) 0-3 0 integer
PLB base address for address . ©) @) | std_logic
G16 range 2 C_SPLB_RNG2_BASEADDR Valid address None " vector
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Table 2: Design Parameters (Cont’d)

WIDTH(0)

: . Allowable Default VHDL
Generic Feature/Description Parameter Name values values Type
PLB high address for address . ) @) | std_logic
G17 range 2 C_SPLB RNG2_ HIGHADDR Valid address None " vector
Range 2 non-secure or secure
access
G18 0 = Secure normal data access C_SPLB_RNGZ_ 0-1 1 integer
NONSEC_SEC™ 9
1 = Non-secure normal data -
access
Range2 cache encoding
G19 See Cache Support, page 16 for CgSE'EEﬁigfé@?ACHEABLE 0-3 0 integer
details. -
Gzo | PLBbaseaddressforaddress |- gpip RNG3 BASEADDR | Valid address® | None® | Std_logic
range 3 - - - _vector
PLB high address for address . ©) 4 std_logic
G21 range 3 C_SPLB_RNG3_HIGHADDR Valid address None " vector
Range 3 non-secure or secure
access
G22 0 = Secure normal data access C_SPLB_RNGS_ 0-1 1 integer
NONSEC_SEC™ 9
1 = Non-secure normal data -
access
Range3 cache encoding
PLB_RN ACHEABLE .
G23 See Cache Support, page 16 for CESFFEFQABES(_B? c 0-3 0 integer
details. -
PLB base address for address . ©) @) | std_logic
G24 range 4 C_SPLB_RNG4 BASEADDR Valid address None " vector
G2s | PLB high address for address C_SPLB_RNG4_HIGHADDR | Valid address® | None | Std_logic
range 4 - - - _\vector
Range 4 non-secure or secure
access
G26 0 = Secure normal data access C_SPLB_RNG4_ 0-1 1 integer
NONSEC_SEC( 9
1 = Non-secure normal data -
access
Range4 cache encoding
G27 See Cache Support, page 16 for CgSEtgﬁigfé@?ACHEABLE 0-3 0 integer
details. -
Bridge Base Address when .
; ; C_SPLB_BRIDGE_ . 9 4 std_logic
G28 internal debug registers are BASEADDR Valid address(®) | None( vector
enabled -
Bridge High Address when .
. . C_SPLB_BRIDGE_ . 9 4 std_logic
G29 internal debug registers are HIGHADDR Valid address(® | None® vector
enabled -
AXI Parameters
G30 AXI Identification tag width C_M_AXI_THREAD_ID_ 1-2 1 integer
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Table 2: Design Parameters (Cont’d)

: . Allowable Default VHDL
Generic Feature/Description Parameter Name values values Type
Indicates generation of more than
one outstanding transfers
0 = Master generates one master | C_M_AXI_SUPPORTS_ . .
G31 D THREADS(0)(11) 0-1 0 integer
1= Master generates two master
IDs
Gz | M mostsignificantaddress bus | ¢y 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 will be set as the CR:ElL\g ElggSINN’\(IBECT—M—AXI— 1-4 2(14) integer
READ_ACCEPTANCE parameter -
on the interconnect.
Maximum number of data-active
write transactions generated. This
G36 will be set as the \(/:V—FLII\ITTEEFI{SCS%'\IIN(ECT—M—AX|— 1-4 2(14) integer
WRITE_ACCEPTANCE -
parameter on the interconnect.
G37 AXl interface type C_M_AX|_PROTOCOL(5) 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
DS711 June 22, 2011 www.xilinx.com 10
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Table 2: Design Parameters (Cont’d)

Allowable Default VHDL

Generic Feature/Description Parameter Name values values Type

Notes:

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

2. 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.

3. 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.

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

5. 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 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 will represent the physical address of AXl. 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.

6. C_SPLB_RNGx_HIGHADDR+C_SPLB_OFFSET represents the high AXI address that the PLB is allowed to access for the range
X.

7. 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_AWPROT[0], M_AXI_ARPROT[2], M_AXI_AWPROT[2] M_AXI_ARPROT[3] and M_AXI|_AWPROTI3] bits are set to zero.

8. The selected transaction attributes are used for the entire range of bridge address and for all the AXI transactions. Read allocate
and Write allocate are set to zero.

9. 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.

10. 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.

11. SPLB_SAValid will be used only when C_M_AXI_SUPPORTS_THREADS = 1.

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

13. This parameter is used by Interconnect and updated automatically. 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.

14. This parameter is used by Interconnect and updated automatically. See Table 7 and section Outstanding Requests on AXI for
more details.

15. 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.

16. 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 + OxF) is translated to AXI. When C_SPLB_P2P =1, and
C_EN_ERR_REGS = 0 all the PLB requests are translated to AXI.

17. C_EN_ERR_REGS is setto 0, when C_SPLB_SUPPORT_BURSTS = 0 as error registers are not required.

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 =
0xEOOOOOOQF.
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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 will no longer be a
part of the design. The unused input signals and related output signals are set to a specified value.

Table 3: Parameter-1/0 Signal Dependencies

Generic Name Affects Depends Relationship Description
or Port
Design Parameters
C_SPLB_DWIDTH should be greater than or
G3 C_SPLB_DWIDTH G4 equal to C_SPLB_NATIVE_DWIDTH
G3 C SPLB DWIDTH P8, P11, P20 i Affects the number of bits of read and write
- - data bus and byte enables
The allowed value of
G4 C_SPLB_NATIVE_DWIDTH G8 C_SPLB_NATIVE_DWIDTH is 32 when
C_SPLB_SUPPORT_BURSTS =0
When C_SPLB_P2P =1, as address decoding
G5 C_SPLB _P2P G10 to G27 is not needed the generics related to address
ranges are not used
When C_SPLB_P2P =1, SI_wait is driven
when the bridge is busy. When C_SPLB_P2P
G5 C_SPLB_P2P P16, P17 =0, SI_rearbitrate is driven when the bridge is
busy.
This value is calculated as:
G6 C_SPLB_MID_WIDTH P6 G9 log,(C_SPLB_NUM_MASTERS) with a
minimum value of 1
P23, P24, Affects the width of the SI_MBusy, SI_ MWrErr
G7 C_SPLB_NUM_MASTERS po5 - and S|_MRAETT
P44, P46 to
C SPLB SUPPORT P49, P58, When burst support is _dlsabled AXI4-Lite
G8 BURSTS - P62, P64 to interface is used and signals that are used for
P67, P71, AXI Full interface are not used
P77, P78
G9 C_SPLB_SUPPORT_ G8 C_SPLB_SUPPORT_CACHELINE is valid
CACHELINE only when C_SPLB_SUPPORT_BURSTS =1
C_SPLB_BRIDGE_BASEADDR is valid only
G28 EKEE,LABD_DBF'?'DGE_ G8,G34 | when C_EN_ERR_REGS =1 and
C_SPLB_SUPPORT_BURSTS =1
C_SPLB_BRIDGE_HIGHADDR is valid only
G29 E”—éﬁkg—DiRlDGE— G8,G34 | when C_EN_ERR_REGS =1 and
C_SPLB_SUPPORT_BURSTS =1
G30 C_M_AXI_THREAD_ID_ Gs C_M_AXI_THREAD_ID_WIDTH is valid only
WIDTH when C_SPLB_SUPPORT_BURSTS =1
G31 C_M_AXI_SUPPORTS_ G8 C_M_AXI_SUPPORTS_THREADS is valid
THREADS only when C_SPLB_SUPPORT_BURSTS =1
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Table 3: Parameter-l/O Signal Dependencies (Cont’d)

Generic Name Affects Depends Relationship Description
or Port
C_M_AXI_DATA_WIDTH is same as
C_SPLB_NATIVE_DWIDTH when
G33 C_M_AXI_DATA_WIDTH G4, G8 C_SPLB_SUPPORT_BURSTS = 1. Will be
fixed at 32 when
C_SPLB_SUPPORT_BURSTS =0
P53, P54, | Affects the number of bits of read and write
G33 C_M_AXI_DATA_WIDTH P72 data bus and byte enables
C_M_AXI_SUPPORTS_THREADS is valid
G34 C_EN_ERR_REGS G8 only when C_SPLB_SUPPORT_BURSTS =1
I/O Signals
Interrupt signal is available only when
P3 Interrupt - G8,G34 | C_EN_ERR_REG =1 and
C_SPLB_SUPPORT_BURSTS =1
P6 SPLB_masterID[O : i G6 Width of the SPLB_mastedID varies according
C_SPLB_MID_WIDTH - 1] to C_SPLB_MID_WIDTH
P8 SPLB_BE[0: i G3 Width of the SPLB_BE varies according to
(C_SPLB_DWIDTH/8) -1] C_SPLB_DWIDTH
P11 SPLB_wrDBus[O : i G3 Width of the SPLB_wrDBus varies according
C_SPLB_DWIDTH - 1] to C_SPLB_DWIDTH
P20 SI_rdDBus[0 : C_SPLB_DWIDTH i G3 Width of the SI_rdDBus varies according to
-1] C_SPLB_DWIDTH
P23 SI_MBusyJO0 : i G7 Width of the SI_MBusy varies according to
C_SPLB_NUM_MASTERS - 1] C_SPLB_NUM_MASTERS
P24 SI_MWTFErr[O : i c7 Width of the SI_MWTrErr varies according to
C_SPLB_NUM_MASTERS - 1] C_SPLB_NUM_MASTERS
po5 SI_MRdErr[0 : i G7 Width of the SI_MRdErr varies according to
C_SPLB_NUM_MASTERS - 1] C_SPLB_NUM_MASTERS
P53 M_AXI_WDATA[C_M_AXI_DATA _ i G33 Width of the M_AXI_WDATA varies according
WIDTH -1: 0] to C_M_AXI_DATA_WIDTH
P54 M_AXI_WSTRB[(C_M_AXI_DATA i G33 Width of the M_AXI_WSTRB varies according
_WIDTH/8) -1 : 0] to C_M_AXI_DATA_WIDTH
P72 M_AXI_RDATA[C_M_AXI_DATA_ i G33 Width of the M_AXI_RDATA varies according
WIDTH -1: 0] to C_M_AXI_DATA_WIDTH

Design Details

Clocking

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

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 enables | AXI write strobes when C_EN_BYTE_SWAP =1 | AXI write strobes when C_EN_BYTE_SWAP =0
BEO WSTRBO WSTRB3
BE1 WSTRB1 WSTRB2
BE2 WSTRB2 WSTRB1
BE3 WSTRB3 WSTRBO
PLB-side big endian 32-bit word PLB-side big endian 4-bit enable
+N is byte address offset
+3 +2 +1 +0 oj11]1
+0 +1 +2 +3 1 1 1 0
AXl-side little endian 32-bit word AXI-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 may 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 SI_MRdETrr) for the reads that are completed out of order on AXI.

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 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 SI_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.

DS711 June 22, 2011 www.xilinx.com 15
Product Specification


http://www.xilinx.com

& XILINX. LogiCORE IP PLBV46 to AXI Bridge (v2.00a)

Read and Write Ordering

When a read followed by a write (or vice versa) is issued to the same address from PLB, the PLBV46 to AXI Bridge
implements an address check against the outstanding transactions and makes sure 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] & 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_ARPROTJ[1] & M_AXI_AWPROT][1] are set to ‘1’ and remaining bits are set to zero.

Cache Support

The bufferable and cacheable transaction attributes of AXI transfers are selected by 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] & M_AXI_AWCACHE]J3:0] 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 can’t be sent on PLB. For this reason the PLBV46 to AXI Bridge implements 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 captures PLB request status and qualifiers as well as the target address when a read or write transaction
generates an error on the AXI side. Interrupt signal is driven by the PLB slave to the system interrupt controller to
report these errors, when interrupts are enabled by using Device Global Interrupt Enable Register (DGIE) and
Device Interrupt Enable Register (DIER). When both write and read requests on AXI generates errors, write error
has more priority than 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, 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, BAR error will be generated when PLB address
overruns OxFFFFFFFFE. 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 crosses the PLBV46 to AXI bridge’s high address.
During such transfers PLB address will not be acknowledged by the bridge and PLB_MTimeout will be issued by
the arbiter after 16 clock cycles. An edge-sensitive interrupt will be 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 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 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 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 2 requests when 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 different ID and the reordering depth is 2. Therefore, the outstanding read / write request are
2. When 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 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

AXIl4-Lite Operation

When C_SPLB_SUPPORT_BURST = 0, only single transfers will be supported on PLB and AXI4-Lite interface will
be used on AXI side. For all the other PLB transfers (Example: line and burst transfers), the PLBV46 to AXI bridge
will not respond and PLB_MTimeout will be 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 ()

Base Address + Offset (hex) Rﬁglns]teer A_Ic_)fsgs Defa(lﬁ]léggalue 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‘é‘icsfere"’ba' 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
BAR error and slave error or decode error from the AXI will cause 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. Once 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 will not generate an error on PLB

and has no effect.
It should be noted by the user that the assertion of BAR error, slave error or decode error can be used to generate an

interrupt to the User Application. This requires enabling Device Global Interrupt Enable Register and Device
Interrupt Enable Register. This interrupt may 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 generates 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] 29]30] 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@) “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:(23)

This bit will be asserted when a PLB address over runs the address range of
29 BAR R/W(@) ‘o the bridge.

‘0’ = No BAR Error asserted.

‘1’ = BAR Error asserted.

Decode Error:

This bit will be asserted when a decode error (DECERR) is received from the
AXl interconnect component. This indicates that there is no slave at the
transaction address.

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

30 DECERR R/W@D) ‘0’

Slave Error:

This bit will be asserted whenever a slave error (SLVERR) is received from
the AXI Slave. This indicates that the access has reached the AXI slave
successfully, but the slave wishes to return an error condition.

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

31 SLVERR R/wW®) ‘o

Notes:

1. This register is cleared by the user application via system reset or a write to the SESR address with a data value of 0OxA0000000.

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

Address

'

0 31

DS679_04

Figure 4: Slave Error Address Register (SEAR)
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Table 10: Slave Error Address Register (SEAR) Bit Definitions

Bit(s) Name Core Access Reset Value

Description

Transaction Address(0-31):

0-31 | Address(0 RI1] Zeros This value reflects the PLB address (0 to 31) qualifier at the time of
to 31) error capture. If the PLB Address bus is wider than 32 bits, this

register will contain the Least Significant 32-bit slice of the address.

Notes:
1. This register is cleared by the user application via 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 will be 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 e
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[3031
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
29 BIE M) Read/Write 0 Controller.

1" = Interrupt will assert in response to BAR Error

'0’ = Interrupt will not assert in response to BAR Error

DECERR Interrupt Enable:

Interrupt Enable bit for routing Decode error to the System Interrupt
30 DIE Read/Write 0 Controller.

"1’ = Interrupt will assert in response to DECERR

'0’ = Interrupt will not assert in response to DECERR

SLVERR Interrupt Enable:
Interrupt Enable bit for routing Slave error to the System Interrupt

31 SIE Read/Write 0 Controller.
"1’ = Interrupt will assert in response to SLVERR

'0’ = Interrupt will not assert in response to SLVERR

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 4KB 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 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 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

PLB Transaction

AXI Transaction

Description

4 word cacheline read or
write

Burst read or write of WRAP type with burst length
as 4.

AXl is always target word first.

8 word cacheline read or
write

Burst read or write of WRAP type with burst length
as 8

AXI is always target word first.

Word Burst read or write of
length 2 to 16

Burst read or write of INCR type with burst length
as 2 to 16 respectively.

One PLB burst transaction is translated to

one AXI burst transaction.

Double word burst read or
write of length 2 to 16

Burst read or write of INCR type with burst length
as 4 to 32 respectively when the
SPLB_NATIVE_DWIDTH is 32. Burst read or write
of INCR type with burst length as 2 to 16
respectively, when the SPLB_NATIVE_DWIDTH is
64.

One PLB burst transaction is translated to

one AXI burst transactions.

Word/Double word Burst
read or write that crosses
4KB boundary

Burst read or write of INCR type with burst lengths
that depends on the requested address and length
of PLB transfer.

One PLB burst transaction is translated to

two AXI burst transactions.

Not Supported Features and Limitations

PLBV46 Slave interface
¢ PLB master size greater than 64 bit

The following PLB features and behaviors are not supported as Xilinx simplification of 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

e Cache line transfers of 16 words

e Parity

e Transfer attributes

e PLB bus locked transfers

¢ Pending request and priority input information

* Slave to master interrupts
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AXI| Master interface

* Interface initialization is not supported

*  Quality of service signalling is not supported
The following AXI features are not supported as PLBV46 never generates them:

¢ FIXED Burst type is not supported
e 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
e Privileged and instruction accesses are not supported
¢ 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

* Barrier transfers/Debug transfers/User signals are not supported

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

PLB 4 word line write transfer are shown in Figure 9

PLB 8 word line read transfers are shown in Figure 10

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

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

N ok wN

PLB Burst Write of length 10 that crosses 4KB boundary is shown in Figure 13. One PLB transfer is split into 2
transfers on AXI as 4KB boundary is crossed

8. PLB Burst Read of length 10 that crosses 4KB boundary is shown in Figure 14. One PLB transfer is split into 2
transfers on AXI as 4KB boundary is crossed

9. PLB back to back read and write transfers are shown in Figure 15
10. PLB Single Write and Read transfer to the PLBV46 to AXI Bridge register DGIE is shown in Figure 16
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splb_clk FIMFIMMLIMM
splb_masterid |0 ] I ] 1o
splb_ahbort |

splh_pavalid |4|—| 1
splb_savalid!

splb_abus (00000000 §S0000000 00000000 50000004 [0ooo0pog
splb_msize D

splb_size D

splb_type 0

splh_he AT [FFFF oooa IFFFF | (AIVTATH]
splb_rmw !

splb_wrdbus

splb_wrburst

splb_rdhburst

sl_wait

sl_addrack

|
sl_rearhitrate |

sl_ssize |0

sl_mbusy {00

) STV ]

| STV (i}

sl_wrdack [

sl_wrcomp |

sl_wirbterm

sl_rddhus

;DEIEIEIEIEIEIEIEIDDDDDDDDDDDDDDDDDDDDDDD

sl_rchwdladdr (D

sl_rddack

gl_rdcomp

sl_rdhterm

m_ax=i_aclk

immmmmm

r_axi_awid |0

t_axi_awaddr | 00000000

150...j00000000

I5... l00000000

m_axi_awsize |2

t_sxi_sswlen |00

m_axi_awhurst| D

m_axi_awca.. |0

f_a=i_awprot 2

m_axi_amevealid |

110 o
I (] | E ]
m Iz T
1 [ 1

F_3i_awres |

m_axi_wdata (00000000

I1... l00000000

lzz..[00000000

m_axi_wstrh |0 (= (] IF_ 1o
m_axi_wilast |

m_axi_wrealid | 1 1
m_asi_wready |

m_axi_bid |0

m_a=i_bresp D

t_axi_bvalid | [ [
m_axi_hready : [ ] [ 1

DS711_07

Figure 7: Single Write Transfer
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splb_clk )y S e S e e e S S S e O
splb_masterid |1 0 i {1

splb_abort _
splb_pavalid ([ | E— i !
splb_savalid |
splb_abus | 50000000 {oooooooo 50000004 \oooooong !
splb_msize i |
splb_size 0 |
splb_type 1] |
splb_he FFEF {000 [FFFF ({oooo |
splb_rmw =] [ [ |
splb_werdbus anoooooonooaooonooaooonooaooanon |
splb_wrburst |
splb_rdburst |
s_wait ‘
sl_addrack 1 1 |
s|_rearbitrate |
sl_ssize 0 |
sl_mbusy [ili} JETH] oo 1] oo |
sl_wrthack |
sl_wrocomp |
sl_wrbterm |

sl_rddbus ( D0000000000000000000000000000000 114... J00000000000000000000000000000000

{03, 00000000, |

sl_rdwdaddr |0

sl_rddack

sl_rdcomp

1
1

1
1

s|_rdhterm

t_axi_aclk S Sy O Oy O Ay Oy O

m_axi_arid |0

m_axi_araddr | DODDOOOD

{50 joooooono

50, Jnoooooon

m_axi_arlen an

_axi_arsize |2

|
|
I 1
|
|
|

m_axi_arburst |0 il ]

m_axi_arcac.. |0 | CH ] E o
m_axi_arprot |2 mz I
m_axi_arvalid 1 [ 1
m_axi_arready '

m_axi_rid I}

[F1.__ (00000000

[Fz__ 00000000

m_axi_rdata ] 00000000

m_axi_tresp |0

tr_axi_rlast
m_axi_rvalid
m_axi_rready |
DS711_08
Figure 8: Single Read Transfer
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spla_clk R g B g gy S g B g O e O o GO G s S i S o I O OO N o O
splb_masterid |01 o |

splb_abart
splb_pavalid || |

splb_savalid [ |
splb_abus 00, (30000000 [E0000010 [ooooooong
splb_msize i

splb_size [T ] o
splb_type i

splb_he DO0O0JFFEF [ooog
splb_rm

splb_wrdbus

splb_wrburst
splb_rdburst

sl_wait
sl_addrack [ 1 1
sl_rearhitrate
sl_ssize ]
sl_mbusy 0o T (I
sl_wrdack I [
sl_wrcomp 1 1
sl_werbtermm
sl_rddhus 000000a0000000000000000000000000
sl_robwdaddr |0
sl_rddack
sl_rdcomp
sl_rdbterm

meadaek L L 1L 1L 1L 1L 1L 1 L1 1l rlrirlriririf

m_axi_awid |0 i ]
m_axi_aswaddr [ 00000000 3000... 00000000 3000... 00000000
m_axi_awsize |2
m_axi_awlen |00 3 oo 3 0o |
m_axi_awhburst| 0 1z o 1z I
m_axi_awca... |0 1z 1o 1z 1]
m_axi_awprot |2
ti_ai_anwvalid| [ 1 [ 1
m_axi_awrea...;
m_axi_wata [ 00000000 111, Prze.. (5533, 4444 00000000 5555, [REEE.. I7777... [GaGe... 400000000
m_axi_wstrh |0 F 1] IF I
t_ai_wiast [ 1 [ 1 |
m_axi_wvalid
m_axi_wready |
m_axi_hid 0 )i 1] |
m_axi_bresp [0
m_axi_tvalid [ 1 1
m_axi_hready i [ 1
DS711_09
Figure 9: 4 Word Line Write Transfer
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splb_clk M = 7 r e reererererer e
splb_masterid |7 il o |

splb_abort |

spl_pavalid | [ |
spla_savalid |

splb_abus  |0000.. 0000000 [oooonoong
splb_msize i

spl_size |07 ]
splib_type D

splb_he | 0000 JFFFF ooon

splb_rrw | |
splb_wrdbus | 10000000000000000000000000000000
splb_wrburst
splb_rdburst

sl_addrack
s|_rearhitrate
sl_ssize 0
sl_mhbusy oo 140 oo
sl wrdack |
sl_wrcamp |
s|_wrbterm |
sl_rddbus | 00000000000000000000000000000000 2ED.. fs1ec. Jea7F [0E2.. (@353, 1223E..JF50.. J302.. {000000000000000.. |
sl_rdwdaddr | a I 2 I3 ) 5 |6 17 Jo |
|
|
|

|
|
sl_wait |
i
|

s|_rddack [
sl_rdcomp |

sl_rdhterm

t_axi_aclk |

m_axi_arid o

m_axi_araddr | 00000000 {3000, 00000000
m_a=i_arlen |00 07 (1]
m_axi_arsize ; z
m_axi_arhurst |g Iz i
m_axi_arcac... 0 Iz @
m_a=i_arprot |2
t_axi_arvalid 1
m_axi_arready
m_axi_rid o
m_sxi_tdata  [00000000 [26B2./B7F.. J5FA.. JF16.. JASE.. |C39.. 4B8B5..J3152... [00000000
m_axi_rresp |0
rm_axi_rlast ]
m_ami_rvalid | ]
tn_axi_rready | [
DS711_10
Figure 10: 8 Word Line Read Transfer
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splb_clk S O Sy O S O e O O O g e O e O Sy Oy Iy
splb_masterid |1 ] |
splb_abart :
splo_pawalid | [ |
splb_savalid |
splb_ahus | 50000000 [ooooonoo
splh_msize o
splb_size [ 1a
splb_type |
splb_he |_[EEEE 0000 |
splb_rmy |
splb_wrdbus | __|SFBEIBGISFAEIBA.. 5. [SE.. JBF.. \8A.. 92 |C.. J78. 7. 17 |73, [DS.J51.. {90.. {3F.. [74.. 1000000000000000000000000000...
splb_wrburst | I [

splb_rdburst |

sl_wait |
sl_addrack R
s|_rearbitrate |
sl_ssize |0
s|_mbusy |0o fan [oo
sl_wrdack | [ 1
sI_wrcamp | 1
sl wrbterm | [ 1
sl_rddhus | DoooooooQooooooaooanoanoonnoanoo

sl_rdwdaddr |0 |
sl_rddack
sl_rdcamp
sl_rdbterm

m_axi_aclk W
tn_ami_anwid |0 |
m_axi_awaddr | Ooo0o0oo 150... 00000000 '
m_axi_swsize |2 |

m_axi_awlen |00 [0E_ o0 |
m_axi_awburst |0 I ] |
t_axi_awcache | 0 G @
m_axi_awprot |2 | T |
m_axi_awvalid | 1
m_axi_awready |
m_axi_wdata | 00000000 63, 06 IC4 0. fEA @0, J[Ch 71 00 (56 &9 [AE a0 JFA_JAE 00000000 |
m_axi_wsith | O E o ;
m_axi_wdast | [
m_axi_wvalid [ [
t_axi_wiready |
m_axi_hid ] |
m_axi_hresp i] |
m_axi_bvalid | [1
m_axi_hready 1

DS711_11

Figure 11: Burst Write Transfer of Length 15
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splb_clk

spl_masterid |1 o
splb_abort

splo_pavalid | [ |
splb_savalid |

splb_abus | 50000000 |00000000
splb_msize ]

splh_size B o
splb_type |0

splb_be |FFFF [onnn

splb_rmw
splb_wrdbus 00000000000000000000000000000000

splb_wrburst

splb_rdburst |

sl_wait |
si_addrack | [ 1
sl_rearhitrate |
sl_ssize i
sl_mbusy |00 ] Too
sl_wirdack |
sl_wrcomp
sl_wrbterm
sl_rddbus |
sl_rdwdaddr |0
sl_rddack | J .
sl_rdcomp | 1

zl_rdbterm 1

St I e I Y I I Y 6y 6 g
m_axi_arid  |D
m_axi_araddr | 00000000 [50... {io0000aa
m_axi_arlen |00 [0F_Joo

m_axi_arsize |2

m_awi_arburst | T o
m_ai_arcache| 0 | I ]
m_axi_arprot Iz oz
m_axi_arvalid | 1
m_axi_arready |
m_axi_rid T
m_axi_rdata | D000D0000 J6B. 3. {50 Ja7. fiF Jcs JF7 JFe. JF. JEz [Fa._lD.. Y54 TiF._J49. Jas. . J0o000000
IM_axi_tresp i
m_axi_rlast | 1
mm_ai_rvalid I [
m_axi_rready [ |
DS711_12
Figure 12: Burst Read Transfer of Length 16
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splb_clk | f

splb_masterid |_|1

o

splb_abort

splb_pavalid

splb_savalid

splh_abus | _JSODO3FES

ldooddoaa

spla_msize |0

splb_size 1A

o

splb_type |0

loooD

splo_be [INEEEE
splb_rnue

splb_wrdbus ] J5AD1A0A1SADT ADATSA.. |od... JZB6. |E16. |JE9B.. |EEZ. JFBF..|007. 796 [1D.. J475. 00000000000000000000000000000000

splb_wrburst |
splb_rdburst |

1

s|_wait

sl_addrack

s|_rearhitrate

sl_ssize |

sl_mhusy | oo

(]

sl_wrdack

sl_wrcomp

sl_wrbterm

sl_rddbus 1.00000000000000000000000000000000

sl_rdhwdaddr |0

sl_rddack

sl_rdcamp

sl_rdbterm

m_axi_aclk | [Ny Sy O s Y [y O [ B |_|

m_axi_awid |0

f_axi_awraddr ] 00000000

500, J500... (00000000

t_axi_awsize |2

m_axi_awlen |00 01 W7 oo

m_axi_awhurst| 0 ] ]

t_axi_awea.. |0 I3 1o

m_axi_awprot (2 jo [z

m_axi_awvalid | 1

m_axi_awrea... |

m_axi_wdata 100000000 [&1.. OED3SGEZE J7D.. JEF1..JCE.. [019.. )23B. MEBE..[CD.. (E10..J00000C00

m_axi_wstrh |0 F ]

m_axi_wlast | 1 1

m_axi_wvalid | | [

t_axi_wready |

m_axi_hid |

m_axi_bresp |0

m_axi_tvalid | 1 1 |

m_axi_bready | |
DS711_13

Figure 13: Burst Write Transfer of Length 10 That Crosses 4KB Boundary on AXI
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splb_clk | |

splb_masterid i Ji] ]
splb_abort |

splb_pavalid | [ |
splb_savalid

splb_abus 1000, J50003FF& (oooonooon
splb_msize |0

splb_size |0 & ]
splb_type |10

splb_be | 0000 {3543 fooog

splb_try | |
splb_wrdbus ] 00000000000000000000000000030000
splb_wrburst |
splla_rdburst | I

s|_wait ;
s_addrack | [ 1
s|_rearhitrate
sl_ssize |0
sl_mbusy |.a0 140 ]
sl_wrdack |
sl_wrcaomp
sl_wrbterm |
sl_rddbus  1.00000000000000000000000000000000 [SF7.. fEF.. f000.. f3SF.. JFOE..{BA.. |613.. [E70.. J477.. JDF.. I53FB.. J000000000000... |
si_rewdaddr | D |
sl_rddack | [

sl_rdcomp 1 |
si_rdbterm | 1

m_ax_aclk | S [ Y [ [ O I O I O O

m_axi_arid |

m_axi_araddr 00000000 [500... [500... [0noaoaod
m_axi_atlen |00 o1 {07 fon
m_axi_arsize |2
m_axi_arburst |0 1 ]
t_axi_arcac... | 0 & ]
m_axi_arprat 2 o |2
m_axi_arvalid 1
t_axi_arready |
m_axi_rid |0
m_axi_rdata 100000000 I0EF_[CFS5_J1SCCF389 f3E4 J582. J&FF |ZE . [SB0. J0B7 J3C0. J00000000
m_axi_tresp |0
m_axi_rlast | 1 1
m_ax_realid | [ [
m_axi_rready | J
DS711_14
Figure 14: Burst Read Transfer of Length 10 That Crosses 4KB Boundary on AXI
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splb_clk T L L e e L L L L L L LT LT L LT L
splh_masterid |1
splh_ahort |
splb_pavalid (] L] | |—|_|_|_|_|_|—|
splh_savalid J LT [ 1
splh_ahus | 3310CCCOIS4ESFFOD |[51FFFF._ [S1FFFFCa _ |566150B5

splh_msize
splh_size
splh_type
splb_he
splb_rmw
splb_wrdbus
splb_wrhurst I |

splb_rdburst I

s]_wait
sl_addrack [1 [1 [ 1 l_i
sl_rearbitrate |_|_|_|_|_|—\
sl_ssize 0 |
sl_mbusy 40 {0040 T
sl_wrdack o LT l
sl_wrcamp [1 1 |
sl wrbterm 1 |
sl_rddbus EID...I1...IDDDDDDDDDDDDDDDDDDDDDD... G O 2 (O (T O oo =2 =00 I O T
sl_rdwdaddr |0 | (I 2 O I G O A 0z 5 1

sl_rddack | | |
sirdeomp | LT 1 [ 1 [ .
sl_rdbterm | ] I

m_axi_aclk mﬂmmmmm—u‘u—u—u—u—u—u—u—u—um|
tr_ai_awid 0 il il
m_axi_awaddr 00000000 {3... /00000000 515 Jooooooon
m_axi_awsize |2 ,
m_axi_awlen |00 107 o0 i
tr_axi_awhurst |0 1Z_10 il i

!

|

m_axi_awca.. |0 2 10
m_awi_awprot |2
m_axi_awvalid | [1 1

Tr_ai_awred.., | E |
m_axi_wdata (00000000 B 7. 515 ooo0.J5 815 F.IF 17 6. A JE. 9. J5.\z. [sFFz.. 5. jo0000000 !
m_axi_wstrh [0 IE o JF 1o |
m_aei_wilast 1 |
m_asi_wvalid |— | | —

m_axi_wready

m_awi_bid g i 1o |
m_axi_presp |0

m_axi_bvalid 1
—

m_ai_bready

m_ad_ack | J LU UL L L L L L i rrry

m_axi_arid I I o
t_axi_araddr (00000000 {5 Doo00000 {5.15[Doooooao
m_axi_arlen |00 |07 o0 (RN (]

m_axi_arsize | £

m_axi_arburst [0 | ] i Ia

m_axi_arcac... [0 3o e 1o

m_axi_arprat |2 o 1z

m_axi_arvalid [ |

m_awi_arready | |

r1_axi_rid o ] 0 |

t_axi_rdata 1400000000 F. B 0. 6. 5. . (E JEeEoFseClE. 5. 5. 9. 0. 6 F. 6. T T [ (5. |F0CE. {00000000

m_axi_rresp |0

m_axi_rlast |1 1 1

m_axi_rvalid || I

m_axi_rready | L I L |
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Figure 15: Back to Back Write and Read Transfers
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splb_clk L S o o o e S S S o S

splb_masterid | 0_{1 o f o

splb_abort |
splb_pavalid [ [ 1 r— - |
splb_savalid |
splb_abus 0. 20000008 (00000000 1200000086 [onooooao

splb_msize  |[0_J1 1o 1 fo

splb_size 0

splb_type 0

splb_be 0. [FOFD | AT} [FOFD [oo0o |
splb_rrw I |

splb_wrdbus {0 JFFFFFFFFO0000000FF... EFFF...[00000000000000000000000000000000
splb_wrhurst
splb_rdburst

sl_wait |
sl_addrack |
sl_rearhitrate |
s|_ssize 1 )] Ji] 1] 1 |
sl_mbusy ] fao joo 4o foo ]
sl_wrdack

sl_wrcomp

sl_wrbterm |
sl_rodbus aoooooooooofooonooanonnooanoono0 Tnooon, o |
sl_rowdaddr |0 |
sl_rddack [ 1|
sl_rdcomp [

sl_rdhterm
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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 will be used with other design pieces in the 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 a variety of parameter combinations measured with

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

Table 14: Performance and Resource Utilization Benchmarks Artix-7 FPGA (XC7A355TDIE-3)

Parameter Values (other parameters at default value) Device Resources Performance
[ I 0
| T = = (7)) — %

w [nd 04 [
L > 5 | o ow | o | & =0 = 8 -
a ET = Qo oz x [a® | 29 n o N

| <E = o~ a5 | a0 zZ2 LIJI n [ *
m ZnN o owm om © 5 < _lx = 4] S - =
- = [ 0 r 0 T o ou o . L2 = D e
o om ; [aa) ) IO w |x o o 7] (TR = é
n Sa) = 0 xR m | < L oo | [} s
| o o | a< =z X s =) o
(@) (%) n o o O ] < < Z = 8
I [ n n I I O w n
o o o o O El o
O
1 32 32 0 NA NA NA NA 1 63 228 211 257
0 32 64 0 NA NA NA 1 0 69 292 204 200
0 32 128 0 NA NA NA 1 0 64 292 211 198
0 32 32 1 0 0 0 1 1 188 544 565 223
0 32 32 1 0 1 0 2 1 240 660 650 207
0 32 32 1 1 1 0 3 1 314 690 708 203
0 64 64 1 1 1 0 3 1 322 799 817 200
0 32 128 1 1 1 1 4 1 463 1038 1252 211
0 64 128 1 1 1 1 4 1 513 | 1170 | 1467 206
0 64 128 1 1 1 1 1 0 478 1170 | 1420 210
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The PLBV46 to AXI Bridge resource utilization benchmarks for a variety of parameter combinations measured with

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

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

Parameter Values (other parameters at default value) Device Resources Performance
[ I 0
I T - = 0w | e %
x [ I <
2 |5 5 | & Cw @ & s | = 2 —
o ET = o v oz ad aw 20 U)I o E
| <E= = QP as Il ad | 22 W » o "
m Zn &) on oo x 5 < _lx = 3] S P =
_1 = I N 0 T x | oW | ;| . 2 = o) =
o m= [aa) ) IS L |x e o %) (TR 0 é
) 1A = (el oM | < I oo | ] =
| o o — a< z = n QO o
O %) ) o @) ] < < Z = L
| | wn [?)) | | O L )
0 O 0 o o |3 o
O
1 32 32 0 NA NA NA NA 1 63 228 210 250
0 32 64 0 NA NA NA 1 0 61 292 220 240
0 32 128 0 NA NA NA 1 0 64 292 216 240
0 32 32 1 0 0 0 1 1 197 544 551 250
0 32 32 1 0 1 0 2 1 244 660 682 210
0 32 32 1 1 1 0 3 1 280 690 706 236
0 64 64 1 1 1 0 3 1 316 799 816 222
0 32 128 1 1 1 1 4 1 445 1038 | 1297 239
0 64 128 1 1 1 1 4 1 516 1170 1449 218
0 64 128 1 1 1 1 1 0 494 1170 | 1453 231

The PLBV46 to AXI Bridge resource utilization benchmarks for a variety of parameter combinations measured with

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

Table 16: Performance and Resource Utilization Benchmarks Kintex-7 FPGA (XC7K410T-FFG676-3)

Parameter Values (other parameters at default value) Device Resources Performance
[ I 0
| T = = n = o
o 04 I <
g | 2 5 | O Cw | &, =9 | = 2 _
o |: T = o %) oz [n'd o n o0 (%)) o N
| <E = [ as e | =22 o 0 T * I
m Zn &) owm oo o 5 < _lx = ) S - =
— 1= I 0 »n T o nw L & S 2 5 <
o m= ai] =) IS w | Jx o %) T8 0 é
%) 13 - (el oM | < I oo I ) s
| o o _ o< z = e o
O ) ] o o O ] < < Pz = L
I I 0 n I I O w 0
(@) o o o O El o'
®)
1 32 32 0 NA NA NA NA 1 63 228 210 291
0 32 64 0 NA NA NA 1 0 61 202 206 257
0 32 128 0 NA NA NA 1 0 67 292 209 236
0 32 32 1 0 0 1 1 196 544 554 243
0 32 32 1 0 2 1 240 660 669 255
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Table 16: Performance and Resource Utilization Benchmarks Kintex-7 FPGA (XC7K410T-FFG676-3)

Parameter Values (other parameters at default value) Device Resources Performance
[ I 0
| T = ~ n = o
w @ 04 | <
a > 5 o O w R %) = g —
o ET = oo oz ad aw 20 U)I o E
| <E= = a e as I lag | 22 W » o "
m ZnN @) owm om o 5 < _lx = o} S fhds =
- = [ 0 x 0 T o ou o . 2 = - e
o mn= M 15 IS w 1°4 ax P 7 T - %
[7)] - =) - 0] m om | T T o Qo | [0
| o o — a< z xXE n O O =
O 0 ) o o O ] < < P = L
o o @, 0} o <' o W o
| O
O O o
0 32 32 1 1 1 0 3 1 247 690 701 269
0 64 64 1 1 1 0 3 1 269 799 836 254
0 32 128 1 1 1 1 4 1 473 1038 1253 249
0 64 128 1 1 1 1 4 1 562 1170 1426 224
0 64 128 1 1 1 1 1 0 548 1170 1409 234

The PLBV46 to AXI Bridge resource utilization benchmarks for a variety of parameter combinations 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 Performance
[ I 0
| T = = n — &

w @ x |
a > 5 o) O w Q5 %) 2 4 —
a ET = Qo oz x |[a® | 29 n 9o N

| < E = [alghs o5 | a Z2Z LIJI * i *
m ZnN [(a] owm om © 5 < _lx = 0] oy - =
- I= [ 0 r 0 T o nu o . L2 = D e
o mn= m 1) IS w | x pn 7 T - %
0 =R =l 0@ sl I | I | ao | P
| o o | o< b xX = O 0 o =
(@) (7)) n o o O w < I< Z = 8
| | n %) | | O L 0
o @) o o 0 El o
(®)
1 32 32 0 NA NA NA NA 1 74 230 243 218
0 32 64 0 NA NA NA 1 0 77 306 263 168
0 32 128 0 NA NA NA 1 0 73 306 263 170
0 32 32 1 0 0 0 1 1 209 559 640 176
0 32 32 1 0 1 0 2 1 252 667 764 185
0 32 32 1 1 1 0 3 1 208 693 805 177
0 64 64 1 1 1 0 3 1 343 807 934 170
0 32 128 1 1 1 1 4 1 469 1039 1449 160
0 64 128 1 1 1 1 4 1 526 1179 1666 160
0 64 128 1 1 1 1 1 0 504 1179 1675 171
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The PLBV46 to AXI Bridge resource utilization benchmarks for a variety of parameter combinations 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 Performance
I
| | [9)] o
I T = = 2] = <
w 04 @ (4 I
& > ) o Cw o | & =9 = 8 —
o ET = a az o a 50 9, o N
L SE | 2 aE | a5 e | zZ W 0 m o
o 2o 9 32 L F 33 L% = s =2 5 =
N 0= o % S u | %z | Jx > = s = x
n e - m o m I | < T [slya) | () s
| o o - — z ~ nQa b e L
(@) (9] (7] o o O ] < |< =
[ [ 7} n I I O w n
(@] @] Ol Ol O EI Ol
O
1 32 32 0 NA NA NA NA 1 74 230 242 125
0 32 64 0 NA NA NA 1 0 88 306 263 100
0 32 128 0 NA NA NA 1 0 79 306 266 101
0 32 32 1 0 0 0 1 1 195 559 630 108
0 32 32 1 0 1 0 2 1 254 667 747 104
0 32 32 1 1 1 0 3 1 272 693 791 107
0 64 64 1 1 1 0 3 1 188 559 618 102
0 32 128 1 1 1 1 4 1 254 667 742 104
0 64 128 1 1 1 1 4 1 460 1179 1589 100
0 64 128 1 1 1 1 1 0 533 1179 1619 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 (SI_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

Best case PLB bandwidth utilization, is calculated on 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%
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Reference Documents

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

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

2. ARM® AMBA® AXI4 Protocol Version: 2.0 Specification

3. Xilinx PLBv46 Interconnect and Interfaces Simplifications and Feature Subset Specification (Rev 0.6), August 15, 2006

Support

Xilinx provides technical support for this LogiCORE 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.

Ordering Information

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

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

Reference Documents

AMBA® AXI Protocol Version: 2.0 Specification (ARM IHI 0022C)
DS768, AXI Interconnect IP Data Sheet

DS150, Virtex-6 Family Overview

DS160, Spartan-6 Family Overview

DS180, 7 Series FPGAs Overview

SRS
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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 11 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.

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.

DS711 June 22, 2011 www.xilinx.com 39
Product Specification


http://www.xilinx.com
http://www.xilinx.com/warranty.htm
http://www.xilinx.com/warranty.htm#critapps

	LogiCORE IP PLBV46 to AXI Bridge (v2.00a)
	Introduction
	Features
	Functional Description
	Overview
	PLBv46 Slave
	AXI Master


	I/O Signals
	Design Parameters
	Inferred Parameters
	Allowable Parameter Combinations

	Parameter - I/O Signal Dependencies
	Design Details
	Clocking
	Reset
	Byte Invariance
	Memory Mapping
	Address Decoding
	Relationships Between the Write AXI Channels
	Read Ordering
	Write Ordering
	Read and Write Ordering
	AXI Response Signaling
	Protection Unit Support
	Cache Support
	Bridge Error Conditions
	Bridge Time Out Condition
	4 KB Crossing
	Outstanding Requests on AXI
	AXI4-Lite Operation

	Register Descriptions
	Device Global Interrupt Enable Register (DGIE)
	Device Interrupt Enable Register (DIER)

	Bridge Transaction Translation
	Not Supported Features and Limitations
	PLBV46 Slave interface
	AXI Master interface

	Timing Diagrams
	Device Utilization and Performance Benchmarks
	Core Performance

	Read Latency and PLB Bandwidth Utilization
	Reference Documents
	Support
	Ordering Information
	Reference Documents
	Revision History
	Notice of Disclaimer



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


