
Introduction
The BRAM Block is a configurable memory module 
that attaches to a variety of BRAM Interface 
Controllers. 

The BRAM Block structural HDL is generated by the 
EDK design tools based on the configuration of the 
BRAM interface controller IP. All BRAM Block 
parameters are automatically calculated and assigned 
by the EDK tools Platgen and Simgen.

Features
• Fully automated generation and configuration of 

HDL through EDK Platgen/Simgen tools.

• Number of BRAM primitives utilized is a function 
of the configuration parameters for: memory 
address range, number of byte-write enables, the 
data width, and the targeted architecture

• Both Port A and Port B of the memory block can be 
connected to independent BRAM Interface 
Controllers: LMB (Local Memory Bus), OPB 
(On-chip Peripheral Bus), PLB (Processor Local 
Bus), and OCM (On-Chip Memory).

• Supports byte, half-word, word, and doubleword 
transfers provided the correct number of byte-write 
enables have been configured
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LogiCORE™ Facts

Core Specifics

Supported Device 
Family

QPro™-R Virtex-II™, 
QPro Virtex-II, Spartan™-II, 

Spartan-IIE, Spartan-3, 
Spartan-3E, Virtex, Virtex-II, 

Virtex-II Pro, Virtex-4, Virtex-E, 
Virtex-5

Version of Core bram_block v1.00a

Resources Used

Min Max

I/O N/A N/A

LUTs 0 0

FFs 0 0

Block RAMs 1 64

Provided with Core

Documentation Product Specification

Design File Formats VHDL

Constraints File N/A

Verification N/A

Instantiation Template N/A

Reference Designs None

Design Tool Requirements

Xilinx Implementation 
Tools

5.1i or later

Verification N/A

Simulation ModelSim SE/PE 5.7b or later

Synthesis XST

Support

Support provided by Xilinx, Inc.
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Functional Description
The BRAM Block is a structural design that instantiates a number of RAMB primitives, depending on 
specific factors. An example is shown in Figure 1. 

BRAM Block I/O Signals
The I/O signals for the BRAM Block are shown in Figure 1 and described in Table 1. Note that the data 
in/out signals are named the opposite of their actual direction. This is because the signals are 
referenced from the point of view of the BRAM controller so that “data in” on the controller connects to 
“data in” on the BRAM block, and “data out” on the controller connects to “data out” on the BRAM 
block.

Figure Top x-ref 1

Figure 1:  Example of BRAM Block implementation with 4 RAMB16 primitives

Table  1:  BRAM Block I/O Signals 

Signal Name Interface I/O
Initial 
State

Description

BRAM_Rst_A Port A I BRAM Reset, Active High

BRAM_Clk_A Port A I BRAM Clock

BRAM_EN_A Port A I BRAM Enable, Active High

BRAM_WEN_A Port A I BRAM Write Enable, Active High

BRAM_Addr_A
(0:C_PORT_AWIDTH-1)

Port A I BRAM Address

BRAM_Din_A
(0:C_PORT_DWIDTH-1)

Port A O 0
BRAM Data Output. Note signal name is referenced 
from the point of view of the controller (on which it is 
an input). 

BRAM_Dout_A
(0:C_PORT_DWIDTH-1)

Port A I
BRAM Data Input. Note signal name is referenced 
from the point of view of the controller (on which it is 
an output).

BRAM_Rst_B Port B I BRAM Reset, Active High

BRAM_Clk_B Port B I BRAM Clock

BRAM_EN_B Port B I BRAM Enable, Active High

BRAM_WEN_B Port B I BRAM Write Enable, Active High

RAMB16_s8_s8

RAMB16_s8_s8

RAMB16_s8_s8

RAMB16_s8_s8

port_B[0 to 7]

port_B[0 to 7]

port_B[0 to 7]

port_B[0 to 7]

port_A[0 to 7]

port_A[0 to 7]

port_A[0 to 7]

port_A[0 to 7]

port_A[0 to 31]
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Allowable Parameter Combinations

For architectures with 4kb RAMB primitives (C_FAMILY equals one of spartan2, spartan2e, virtex, or 
virtexe), the maximum value for C_MEMSIZE is 32kB.

For architectures with 16kb RAMB primitives (C_FAMILY equals one of spartan3, virtex2, qvirtex2, 
qrvirtex2, virtex2p, or virtex4), the minimum value for C_MEMSIZE is 2kB.

Parameter - Port Dependencies
The width of many of the BRAM Block signals depends on the number of memories in the system and 
the width of the various data and address buses. The dependencies between the BRAM design 
parameters and I/O signals are shown in Table 3.

BRAM_Addr_B
(0:C_PORT_AWIDTH-1)

Port B I BRAM Address

BRAM_Din_B
(0:C_PORT_DWIDTH-1)

Port B O 0
BRAM Data Output. Note signal name is referenced 
from the point of view of the controller (on which it is 
an input). 

BRAM_Dout_B
(0:C_PORT_DWIDTH-1)

Port B I
BRAM Data Input. Note signal name is referenced 
from the point of view of the controller (on which it is 
an output).

Table  2:  BRAM block Parameters

Parameter 
Name

Feature/Description
Allowable 

Values
Tool 

Calculated
VHDL 
Type

C_PORT_
AWIDTH

Port A and B Address Width 9 – 17 Yes integer

C_PORT_
DWIDTH

Port A and B Data Width 32, 64 Yes integer

C_NUM_WE
Number of Write Enables (Byte Enables for 
Write)

1, 2, 4, 8 Yes integer

C_FAMILY Target FPGA family of bram_block

spartan2, 
spartan2e, 
spartan3, 

virtex, virtexe, 
virtex2, 

qvirtex2, 
qrvirtex2, 

virtex2p, virtex4

Yes string

C_MEMSIZE Size of BRAM(s) in bytes 512 - 131072 Yes integer

Table  1:  BRAM Block I/O Signals  (Contd)

Signal Name Interface I/O
Initial 
State

Description
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BRAM Block Register Descriptions
Not applicable.

BRAM Block Interrupt Descriptions
Not applicable.

The BRAM Block is a structural design that instantiates a number of RAMB primitives. The number of 
block RAM primitives instantiated in a BRAM Block depends on the following factors

• Each primitive is either 4kb or 16kb depending on architecture. The address range 
(C_PORT_AWIDTH) times the accessed data width (C_PORT_DWIDTH) defines the total number 
of bits required.

• Instantiated RAMB primitives can be configured to have at most a 32 bit wide data interface. Thus 
a 64 bit interface will require at least 2 BRAM primitives in parallel.

• RAMB primitive in architectures prior to Virtex-4 only have a single write enable per port. Thus if 
byte-write enable is required on a 32 bit data port (C_NUM_WE=4), these architectures will use a 
minimum of 4 BRAM primitives.

Table  3:  Parameter-Port Dependencies

Name Affects Depends Relationship Description

Design Parameters

C_PORT_
DWIDTH

BRAM_Din_A/B
BRAM_Dout_A/B

0 to C_PORT_DWIDTH -1
0 to C_PORT_DWIDTH -1

Width of BRAM interface
Width of BRAM interface

C_PORT_
AWDITH

BRAM_Addr_A/B 0 to C_PORT_AWIDTH -1 Width of the BRAM Address Bus

C_NUM_WE BRAM_WEN_A/B 0 to C_NUM_WE -1 Number of byte enable signals

I/O Signals

BRAM_Addr_A C_PORT_AWIDTH
Width varies with the width of the BRAM 
Address Bus

BRAM_Din_A C_PORT_DWIDTH
Width varies with the width of the BRAM 
Data Bus

BRAM_Dout_A C_PORT_DWIDTH
Width varies with the width of the BRAM 
Data Bus

BRAM_WEN_A C_NUM_WE
Width varies with the number of 
byte-write enable signals

BRAM_Addr_B C_PORT_AWIDTH
Width varies with the width of the BRAM 
Address Bus.

BRAM_Din_B C_PORT_DWIDTH
Width varies with the width of the BRAM 
Data Bus.

BRAM_Dout_B C_PORT_DWIDTH
Width varies with the width of the BRAM 
Data Bus.

BRAM_WEN_B C_NUM_WE
Width varies with the number of 
byte-write enable signals
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Design Tools 

The BRAM Block design is generated by the EDK tools.

XST is the synthesis tool used for synthesizing the BRAM Block. The EDIF netlist output from XST is 
then input to the Xilinx Alliance tool suite for actual device implementation.

Target Technology

The intended target technology is an FPGA in one of the following families: Virtex, Virtex-E, Spartan-II, 
Spartan-IIE, Spartan-3, Virtex-II, QPro Virtex-II, QPro-R Virtex-II, Virtex-II Pro, or Virtex-4.

Device Utilization and Performance Benchmarks

The device utilization depends on the configured BRAM Block size in relation to the RAMB primitive 
resources of the targeted device. See the user guide for the respective FPGA family for details on RAMB 
primitive performance and available resources.

Specification Exceptions 
Not applicable.

Reference Documents
None

Revision History
The following table shows the revision history for this document.  

Date Version Revision

01/07/03 1.3 Updated for EDK SP3.

07/22/03 1.4 Updated to new template.

08/03/04 1.5 Updated with new families and added detail on BRAM primitive usage. Reformatted

8/13/04 1.5.1 Updated for Gmm: reviewed and corrected trademarks.

4/2/05 1.6 Updated for EDK 7.1.1 SP1; updated supported device family listing.

8/1/05 1.7 Converted to new DS template; no content edited.

12/1/05 1.8 Added Spartan-3E to supported device listing.

8/21/06 1.9 C_MEMSIZE description corrected

3/12/07 1.10 Added Virtex-5 support.
ch 12, 2007 www.xilinx.com 5
ecification

http://www.xilinx.com

	Block RAM (BRAM) Block (v1.00a)
	Introduction
	Features
	Functional Description
	BRAM Block I/O Signals
	BRAM Block Parameters
	Allowable Parameter Combinations
	Parameter - Port Dependencies
	BRAM Block Register Descriptions
	BRAM Block Interrupt Descriptions
	Design Implementation
	Design Tools
	Target Technology
	Device Utilization and Performance Benchmarks
	Specification Exceptions
	Reference Documents
	Revision History



<<
  /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


