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Freescale™ ColdFire® V1 Core

The synthesizable 32-bit RISC ColdFire V1 Core
(CFV1CORE) is the smallest and lowest power processor
in the ColdFire family, using as few as 19K gates. The
CFV1CORE small size and 32-bit performance make it
ideal for a wide variety of consumer, healthcare, and other
embedded systems applications.

The CFV1CORE provides up to 230 DMIPS of
performance at 200 MHz in a typical 90-nm technology.
The ColdFire V1 CPU is based on a variable-length RISC
architecture that allows instructions to be 16, 32, or 48 bits
in length. The result is more efficiently packed code in
memory, reducing memory requirements and lowering
overall system cost. For DSP operations, the CFV1CORE
includes (optional) dedicated hardware multiplier-
accumulator (MAC) and divider (DIV) units. Debug support
is through a single-wire Background Debug Mode (BDM)
interface and includes an on-chip trace buffer.

All ColdFire cores (V1, V2, V3, and V4) share the same
architecture and instruction set. Upward compatibility from
V1 to V2, V3, and ColdFire V4 processors provides a
smooth roadmap to higher performance designs.

The Freescale Semiconductor ColdFire architecture has
been deployed in over half a billion production devices
making it one of the most widely used embedded
microprocessors in the world. With the CFV1CORE, you
get production-proven processor IP, plus support from the
extensive ecosystem of development tools, operating
systems, drivers, and libraries supporting the ColdFire
architecture.
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32-bit microprocessor core with 24-bit address bus
AMBA 2 AHB unified instruction/data bus
Single-wire debug interface

Variable-length RISC architecture with 16, 32, and 48-bit
instructions

Independent, decoupled instruction and execution pipelines
e 2-stage Instruction Fetch Pipeline (IFP)
e 2-stage Operand Execution Pipeline (OEP)

Static branch prediction to minimize change-of-flow
execution time

Execute engines include ALU, barrel shifter, and optional
MAC and DIV units

ColdFire Instruction Set Architecture Rev. C (ISA_C)

Standard ColdFire programming model with 16 general-
purpose, 32-bit registers

Programmable response upon detection of certain illegal
opcodes and illegal addresses (processor exception or
system reset)

Optional debug support including trace and real-time debug
(RTD) through a single-wire BDM interface
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DEBUG SUPPORT
The optional debug unit provides a rich set of debug
capabilities:

¢ ColdFire Debug B+ functionality mapped into the
single-wire BDM interface

e 64x6-bit trace buffer provides programmable
start/stop recording conditions plus support for
continuous or PC-profiling modes

e Capture of compressed processor status and debug
data into trace buffer provides program trace
capabilities

e Compression of trace data enables capture of 500-
1000 cycles of program trace in 64x6-bit trace buffer

e Real time debug support, with 6 hardware
breakpoints (four PC, one address, and one data)
that can be configured into a 1 or 2-level trigger with
a programmable response (processor halt or
interrupt)

e Debug resources are accessible through the single-
wire BDM interface or the privileged WDEBUG
instruction from the ColdFire V1 CPU

e Debug unit can use the CPU clock (internally divided
by 2) or a separate asynchronous clock

e Separate clocks for CPU and debug unit enable
shutdown of debug unit when not in use

ECOSYSTEM

The entire ColdFire Family, including the ColdFire V1
Core, is supported by world-class development tools
suites offered through leading tools developers including
Freescale, Green Hills Software, Wind River Systems,
Accelerated Technology/Mentor Graphics, and many
others. Freescale’s CodeWarrior development tools offer
a simple migration path from the Freescale HCSO08 to the
ColdFire V1 architecture.

Also supported are a rich set of real time operating
systems, stacks, and drivers from Freescale partners.
For more information, go to www.freescale.com.
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GATE COUNT AND PERFORMANCE
Gate count and maximum frequency depend on synthesis
tool and target technology. Example values for a typical
90-nm technology are:
o 19K (NAND2 equivalent) gates CFV1CORE with
optional MAC, DIV, and debug units excluded
e 200 MHz

The CFV1CORE uses approximately 3500 LUTs in an
Altera Stratix Il device. For a Stratix Ill
EP3SL200F1152C2, that is less than 3% utilization.

In an Altera Cyclone lll device, the CFV1CORE uses
approximately 6000 LUTs. For a Cyclone lll
EP3C25F324C, that is less than 25% utilization.

DELIVERABLES
The ColdFire V1 Core is delivered in Verilog source code
and includes:

¢ Synthesizable Verilog source code (Source version)

Encrypted synthesizable Verilog (Core Store version)
Integration testbench and tests
Documentation

Scripts for simulation and synthesis with commonly-
used EDA tools

The Source version of the CFV1CORE is fully configurable
(MAC, DIV, and debug units can be included/excluded
through HDL parameter settings).

The Encrypted version, available in the IPextreme Core
Store, includes the MAC, DIV, and debug units and is non-
configurable.

IPextreme:-

IPextreme, Inc.
808 E. McGlincy Lane
Campbell, CA 95008

800-289-6412 (toll-free)
408-608-0421 (fax)

www.ip-extreme.com

© Copyright 2013, IPextreme. All rights reserved. IPextreme is a
registered trademark of IPextreme, Inc. ColdFire is a registered
trademark and Freescale and the Freescale logo are trademarks of
Freescale Semiconductor. All other trademarks are the property of
their respective owners.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


