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Introduction

The LMB V10 module is used as the LMB interconnect
for Xilinx FPGA-based embedded processor systems.
The LMB is a fast, local bus for connecting the
MicroBlaze™ processor instruction and data ports to
high-speed peripherals, primarily on-chip block RAM
(BRAM).

Features
e Efficient, single master bus (requires no arbiter)
e Separate read and write data buses

e Low FPGA resource utilization

LogiCORE™ IP Facts

Core Specifics

Supported Device
Family

Spartan®-3A/3A DSP, Spartan-3,
Spartan-3E, Automotive

Spartan 3/3E/3A/3A DSP, Spartan-6,
Virtex-4® /4Q/4QV, Virtex-5/5FX,
Virtex-6/6CX

Resources Used

. Block
Slices | LUTs FFs RAMS
N/A 353 0 0

Provided with Core

Documentation Product Specification
Design File Formats VHDL

Constraints File EDK TCL Generated
Verification N/A

Instantiation Template | EDK

Design Tool Requirements

Xilinx Implementation
Tools

ISE® 11.4 or later

Verification ModelSim PE/SE 6.4b or later
Simulation ModelSim PE/SE 6.4b or later
Synthesis XST

Support
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Functional Description

A MicroBlaze processor system using two LMB V10 modules is shown in Figure 1. This system
illustrates the use of both Iand D side LMB buses connecting to a dual-ported BRAM Block via separate
LMB BRAM interface controllers.
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Figure 1: MicroBlaze Processor System Using Two LMB V10 Modules

LMB V10 Module I/O Signals
The I/0O ports and signals for the LMB V10 Module are listed and described in Table 1.

Table 1: LMB BRAM Interface Controller I/O Signals

Port Name MSB:LSB /0 Description

LMB_CLK I | LMB Clock

SYS_Rst I External System Reset

LMB_Rst O | LMB Reset

M_ABus 0:C_LMB_AWIDTH-1 | Master Address Bus

M_ReadStrobe | Master Read Strobe

M_WriteStrobe | Master Write Strobe

M_AddrStrobe I Master Address Strobe

M_DBus 0:C_LMB_DWIDTH-1 | Master Databus

M_BE 0:C_LMB_DWIDTH/8-1 | | Master Byte Enables
0:C_LMB_DWIDTH*C_L

SI_DBus MB_ O | Slave Data Bus
NUM_SLAVES-1

SI_Ready g:_?—LMB—NUM—SLAVE O | Slave Data Ready

LMB_ABus 0:C_LMB_AWIDTH-1 O LMB Address Bus
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Table 1: LMB BRAM Interface Controller I/O Signals (Cont’d)

Port Name MSB:LSB /0 Description
LMB_ReadStrobe O | LMB Read Strobe
LMB_WriteStrobe O | LMB Write Strobe
LMB_AddrStrobe O | LMB Address Strobe
LMB_ReadDBus 0:C_LMB_DWIDTH-1 O | LMB Read Data Bus
LMB_WriteDBus 0:C_LMB_DWIDTH-1 O | LMB Write Data Bus
LMB_Ready O | LMB Data Ready
LMB_BE 0:C_LMB_DWIDTH/8-1 O | LMB Byte Enables
Local Memory Bus Parameters.
Table 2: LMB V10 Design Parameters
Parameter Name Feature/Description Al\llgmaegle Dve;ﬁ:gt VHDL Type
C_LMB_NUM_SLAVES | Number of LMB Slaves 1-16 4 integer
C_LMB_AWIDTH LMB Address Bus Width 32 32 integer
C_LMB_DWIDTH LMB Data Bus Width 32 32 integer
0 = Active Low
C_EXT_RESET_HIGH | Level of external reset :e:it‘ ctive High 1 integer
reset

Allowable Parameter Combinations

There are no restrictions on parameter combinations.

Parameter Combinations

The LMB V10 module parameter-port dependencies are listed in Table 3.

Table 3: LMB V10 Module Parameter - Port Dependencies

Parameter Name

Ports (Port width depends on parameter)

C_LMB_NUM_SLAVES

SI_DBus, SI_Ready

C_LMB_AWIDTH

M_ABus, LMB_ABus

C_LMB_DWIDTH

M_DBus, M_BE, SI_DWIDTH, LMB_ReadDBus, LMB_WriteDBus, LMB_BE

C_EXT_RESET_HIGH

none

Design Implementation

Design Tools

The LMB V10 module design is hand written.
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To see the synthesis tool used for this device, go to the Design Tool Requirements field of the LogiCORE
IP Facts table. The NGC netlist output from XST is then input to the Xilinx Alliance tool suite for actual
device implementation.

Target Technology

The target technology is an FPGA listed in the Supported Device Family field of the LogiCORE IP Facts
table.

Reference Documents

None

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.

Revision History

Date Version Description of Revisions
09/12/02 1.0 Initial Xilinx release.
01/07/03 1.2 Update for SP3.
07/08/03 1.3 Update to new template.
01/26/04 14 Updates to TM and copyright.
Updated for Gmm; updated content format, reviewed and updated trademarks
08/13/04 1.5 . I
and supported device family listing.
Updated for EDK 7.1.1 SP1 release; updated trademarks and supported device
4/4/05 1.6 e
listing.
8/24/05 1.7 Converted to new DS template.
12/1/05 1.8 Added Spartan-3E to supported device listing.
Updated supported devices listing and design tool requirements. Deleted 125
2/22/06 1.9 ; )
MHZz operation bullet from Features section.
4/24/09 20 Replaced references to supported device families and tool name(s) with
’ hyperlinks to PDF files; Updated trademark information.
Listed supported devices families in LogiCORE Table; added Spartan-6 and
12/2/09 2.1 )
Virtex-6 support, converted to new DS template.
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Notice of Disclaimer

Xilinx is providing this product documentation, hereinafter “Information,” to you “ASIS” with no warranty of any
kind, express or implied. Xilinx makes no representation that the Information, or any particular implementation
thereof, is free from any claims of infringement. You are responsible for obtaining any rights you may require for
any implementation based on the Information. All specifications are subject to change without notice. XILINX
EXPRESSLY DISCLAIMS ANY WARRANTY WHATSOEVER WITH RESPECT TO THE ADEQUACY OF THE
INFORMATION OR ANY IMPLEMENTATION BASED THEREON, INCLUDING BUT NOT LIMITED TO ANY
WARRANTIES OR REPRESENTATIONS THAT THIS IMPLEMENTATION IS FREE FROM CLAIMS OF
INFRINGEMENT AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. Except as stated herein, none of the Information may be copied, reproduced,
distributed, republished, downloaded, displayed, posted, or transmitted in any form or by any means including,
but not limited to, electronic, mechanical, photocopying, recording, or otherwise, without the prior written consent
of Xilinx.

DS445 December 2, 2009 www.xilinx.com 5
Product Specification


http://www.xilinx.com

	Local Memory Bus (LMB) V10 (v1.00a)
	Introduction
	Features
	Functional Description
	LMB V10 Module I/O Signals
	Local Memory Bus Parameters.
	Allowable Parameter Combinations
	Parameter Combinations

	Design Implementation
	Design Tools
	Target Technology

	Reference Documents
	Support
	Revision History
	Notice of Disclaimer



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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 true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


