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7. Configuration File Formats

Introduction Altera’s Quartus® II and MAX+PLUS® II development tools can create 
one or more configuration and programming files to support the 
configuration schemes discussed in Volume I. When you compile a 
design in the Quartus II and MAX+PLUS II software for a device that has 
programming file support, the software will automatically generate a 
SRAM Object File (.sof) and a Programmer Object File (.pof) for a 
configuration device. 

Generating 
Configuration 
Files

To instruct Quartus II to generate other configuration file formats during 
compilation, go to Programming Files tab of the Device & Pin Options 
dialog box (see Figure 7–1).

Figure 7–1. Programming Files Dialog Box 
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Generating Configuration Files

You can also convert SOF and POF files through the Convert 
Programming Files window (File menu). Figure 7–2 shows an example of 
the Convert Programming Files dialog box set-up to convert an SOF to a 
Raw Binary File (.rbf).

Figure 7–2. Convert Programming Files Dialog Box 

When performing multi-device configuration using a configuration 
device, you must generate the configuration device’s POF from each 
project’s SOF. You can combine multiple SOFs using the Convert 
Programming Files dialog box in the Quartus II software. The following 
steps explain how to combine multiple SOF files into a POF file(s). 

1. Choose Convert Programming Files... command (File menu). 

2. In the Programming file type list, choose Programming Object File 
(.pof). 
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Configuration File Formats

3. In the Configuration device list, choose the appropriate 
configuration device.

4. In the Mode list, choose the appropriate configuration scheme. 

5. You can set configuration devices options by selecting the Options... 
radio button.

6. Specify the name of the output file in the File name box. 

7. In the Input files to convert box, click on SOF Data, so that the Add 
File… button becomes active.

8. Click on the Add File… button and select the SOF file to be 
converted. This step can be repeated to combine multiple SOF files 
into a POF file(s). The order of the SOF files should match the order 
of the devices in the chain. 

9. Click OK. 

10. When generating multiple POFs for EPC2 or EPC1 devices, the first 
device’s POF file name will be as specified, while the second 
device’s POF file name will have a “_1” extension (e.g., top_1.pof)

When performing multi-device configuration using an external host, 
such as a microprocessor or CPLD, you should generate one combined 
configuration file from each project’s SOF. You can combine multiple 
SOFs using the Convert Programming Files dialog box in the Quartus II 
software. The following steps explain how to combine multiple SOF files 
into one configuration file.

1. Choose the Convert Programming Files... command (File menu). 

2. In the Programming file type list, choose the appropriate file format 
(Hexadecimal (Intel-Format) Output File for SRAM (.hexout), RBF, 
or Tabular Text File (.ttf)). 

3. In the Mode list, choose the appropriate configuration scheme. 

4. Specify the name of the output file in the File name box. 

5. In the Input files to convert box, click on SOF Data, so that the Add 
File… button becomes active. 
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SRAM Object File (.sof)

6. Click on the Add File… button and select the SOF file to be 
converted. This step can be repeated to combine multiple SOF files 
into one configuration file. The order of the SOF files (from top to 
bottom) should match the order of the devices in the chain. 

7. Click OK. 

The following steps explain how to convert a SOF for ACEX® 1K, 
FLEX® 10K or FLEX 6000 devices using the MAX+PLUS II software. 

1. In the MAX+PLUS II Compiler or Programmer, choose the Convert 
SRAM Object Files command (File menu.) 

2. In the Convert SRAM Object Files dialog box, click on the Select 
Programming File… radio button to specify which SOF file to 
convert. This step can be repeated to combine multiple SOF files 
into one configuration file. The order of the SOF files (from top to 
bottom) should match the order of the devices in the chain. 

3. Specify the name of the output file in the File Name box. 

4. Choose the appropriate configuration file format through the File 
Format pull-down list. 

5. Click OK.

The following sections give a description of the supported configuration 
file formats.

SRAM Object 
File (.sof)

You should use a SOF during PS configuration when the configuration 
data is downloaded directly to the FPGA using the Quartus II or 
MAX+PLUS II software with a USB Blaster, MasterBlasterTM, 
ByteBlasterTM II, EthernetBlasterTM or ByteBlasterMVTM cable. The Quartus 
II and MAX+PLUS II compiler automatically generates the SOF for your 
design. When using a SOF, the Quartus II or MAX+PLUS II software 
controls the configuration sequence and automatically inserts the 
appropriate headers into the configuration data stream. All other 
configuration files are created from the SOF.

Programmer 
Object File 
(.pof)

A POF is used by the Altera® programming hardware to program a 
configuration device. The Quartus II and MAX+PLUS II compiler 
automatically generate a POF for your design. For smaller devices (e.g., 
EPF10K20 devices), multiple SOFs can fit into one configuration device; 
for larger devices (e.g., APEX 20K devices), multiple configuration 
devices may be required to hold the configuration data.
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Raw Binary File 
(.rbf)

The RBF is a binary file containing the configuration data. The RBF does 
not contain byte separators (e.g. commas or carriage returns); it is literally 
a raw binary file that contains a binary bitstream of configuration data. 
For example, one byte of RBF data is 8 configured bits 10000101 
(85 Hex). Data must be stored so that the least significant bit (LSB) of each 
data byte is loaded first. The converted image can be stored on a mass 
storage device. The microprocessor can then read data from the binary 
file and load it into the FPGA. You can also use the microprocessor to 
perform real-time conversion during configuration. In the PS 
configuration schemes, each byte of data should be sent with LSB first. In 
the FPP, PPS, and PPA configuration schemes, the target device receives 
its information in parallel from the data bus, a data port on the 
microprocessor, or some other byte-wide channel. 

f For more information on creating RBFs, search for “RBF” in Quartus II or 
MAX+PLUS II Help.

Raw 
Programming 
Data File (.rpd)

The RPD File is a binary file containing a binary bitstream of Cyclone® 
configuration data. This file is stored in the serial configuration devices in 
an embedded environment outside the Quartus II software. The Cyclone 
FPGA can then be configured by using the Active Serial (AS) 
configuration scheme where the Cyclone FPGA loads the RPD file stored 
in the serial configuration device. The RPD file size is equal to the 
memory size of the targeted serial configuration device. A RPD file can 
only be generated from a POF in the Convert Programming Files dialog 
box (File menu).

The RPD file is different from the RBF file, even for a single device 
configuration file. In multi-device chains, the RPD file is not the 
concatenation of the corresponding RBF files. The LSB of each byte in the 
RPD file should be written to the serial configuration device first.

f For more information on creating RPDs, search for “RPD” in Quartus II 
Help or refer to the SRunner: An embedded Solution for Serial Configuration 
Device Programming White Paper.

Hexadecimal 
(Intel-Format) 
File (.hex) or 
(.hexout)

A HEX File is an ASCII file in the Intel HEX format. Microprocessors or 
external hosts can use the HEX file to store and transmit configuration 
data using the configuration schemes supported by microprocessors. 
This file can also be used by third-party programmers to program 
Altera’s configuration devices. 

f For more information on creating Hex Files, search for “Hex File” in 
Quartus II or MAX+PLUS II Help.
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Tabular Text File (.ttf)

Tabular Text File 
(.ttf)

The TTF is a tabular ASCII file that provides a comma-separated version 
of the configuration data for the FPP, PPS, PPA, and bit-wide PS 
configuration schemes. In some applications, the storage device 
containing the configuration data is neither dedicated to nor connected 
directly to the target device. For example, a configuration device can also 
contain executable code for a system (e.g., BIOS routines) and other data. 
The TTF allows you to include the configuration data as part of the 
microprocessor's source code using the include or source commands. The 
microprocessor can access this data from a configuration device or mass-
storage device and load it into the target device. A TTF can be imported 
into nearly any assembly language or high-level language compiler.

f For more information on creating TTFs, search for “TTF” in Quartus II or 
MAX+PLUS II Help. 

Serial Bitstream 
File (.sbf)

An SBF is used in PS schemes to configure FLEX 10K and FLEX 6000 
devices in-system with the BitBlasterTM cable. 

1 The BitBlaster is obsolete. SBFs are supported by the 
MAX+PLUS II software only.

f For more information on creating SBFs, search for “SBF” in 
MAX+PLUS II Help. 

Jam File (.jam) A JamTM File is an ASCII text file in the Jam device programming 
language that stores device programming information. These files are 
used to program, verify, and blank-check one or more devices in the 
Quartus II or MAX+PLUS II Programmer or in an embedded processor 
environment. 

f For more information on creating Jam Files, search for “Jam” in 
Quartus II or MAX+PLUS II Help.

Jam Byte-Code 
File (.jbc)

A JBC File is a binary file of a Jam File in a byte-code representation. JBC 
files store device programming information used to program, verify, and 
blank-check one or more devices in the Quartus II or MAX+PLUS II 
Programmer or in an embedded processor environment.

f For more information on creating JBC Files, search for “JBC” in 
Quartus II or MAX+PLUS II Help.
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Document 
Revision History

Table 7–1 shows the revision history for this document.

Table 7–1. Document Revision History

Date & 
Document 

Version
Changes Made Summary of Changes

April 2007 v2.2 Added document revision history.

August 2005 
v2.1

Removed active cross references refering to document outside 
Chapter 7.

July 2004 v2.0 Added paragraph regarding difference of .rpd from .rbf in the 
“Raw Programming Data File (.rpd)” section.

September 
2003 v1.0

Initial Release.



7–8 Altera Corporation
Configuration Handbook, Volume 2 April 2007

Document Revision History


	7. Configuration File Formats
	Introduction
	Generating Configuration Files
	SRAM Object File (.sof)
	Programmer Object File (.pof)
	Raw Binary File (.rbf)
	Raw Programming Data File (.rpd)
	Hexadecimal (Intel-Format) File (.hex) or (.hexout)
	Tabular Text File (.ttf)
	Serial Bitstream File (.sbf)
	Jam File (.jam)
	Jam Byte-Code File (.jbc)
	Document 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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 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

  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


