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Mentor Graphics® Fast 8-Bit Microcontroller PRODUCT BROCHURE

M8051EW/M8051W 

asynchronous memories, using either separate Program 
and External Data Memory interfaces or a single, 
multiplexed memory interface. Support for slow memories 
is available through wait states. 

Both the M8051EW and M8051W are supported by 
several 3rd-party assemblers and C compilers including 
the 8051 Development Tools from Keil Software. The 
M8051EW is also supported by the MIPS Technologies 
System Navigator for Mentor Graphics M8051EW Cores 
(formerly the In-Target System Analyzer (ISA) from First 
Silicon Solutions (FS2)).  

FEATURES 
 2 clocks per machine cycle 
 Software compatible with Intel 8051, 8031, 87C51, and 

8052 equivalents 
 Up to 1 MB of External Data Memory 
 Up to 1 MB of Program Memory 
 Up to 256 bytes of Internal Data Memory 
 Support for synchronous or asynchronous memories 
 Wait state support for slow Program and External Data 

Memories 
 Special instruction (MOVC @(DPTR++), A) available 

for downloading program code to RAM 
 Intel-compatible I/O Ports (optional) 
 2 or 3 16-bit timer/counters (optional) 
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The M8051EW and M8051W microcontroller cores formerly 
sold by Mentor Graphics are now available from and 
supported by IPextreme. Both cores are high-performance 
versions of the popular 8051 8-bit microcontroller. The 
M8051EW includes an On-Chip Instrumentation (OCI) debug 
unit supporting advanced debug operations (start/stop/single-
step, breakpoints, and trace) through an IEEE 1149.1 (JTAG) 
interface. The M8051W does not include the OCI debug unit 
and, instead, provides limited debug capabilities 
(start/stop/single-step) through a native debug interface. 

Apart from the debug capabilities, the M8051EW and 
M8051W are identical. Each requires just 2 clocks per 
machine cycle instead of the 12 clocks per machine cycle 
required by industry standard 8051 devices, enabling the 
M8051(E)W to execute instructions six times faster than 
standard 8051 devices running at the same clock rate. Or, the 
M8051(E)W can run at one sixth the clock rate of a standard 
8051 device and achieve equivalent performance at a fraction 
of the power consumption.  

The M8051EW and M8051W are microcode-free designs that 
are software compatible with industry standard 8051 devices, 
supporting both standard 8051 features and additional 
features corresponding to Intel 8051, 8031, 80C51BH, 
80C31BH, and 87C51 devices and equivalent 8052 devices. 

The M8051EW and M8051W each support up to 1 MB of 
Program Memory and 1 MB of External Data Memory and 
can be configured to work with either synchronous or 
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  Full-duplex serial port (optional) 
 25-source, 2 or 4-level interrupt controller with choice of 

interrupt handling schemes 
 1, 2, 4, or 8 data pointers 
 Support for up to 118 user-defined external special 

function registers (ESFRs), 11 of which may be bit-
addressable 

 Low-power support through Power-Down and Idle 
modes 

 Fully synthesizable, scan ready design 

DEDICATED MEMORY INTERFACES 
The M8051EW and M8051W use dedicated interfaces for 
memory access instead of using I/O ports like standard 
8051 devices. Therefore, all 32 of the I/O pins are available 
for general-purpose I/O. 
Internal Data Memory access (up to 256 bytes addressable) 
is through a dedicated interface to a user-implemented 
dual-port RAM. Through a configuration option, you can 
select either a synchronous or asynchronous Internal Data 
Memory interface. 
External Data Memory (RAM) and Program Memory (ROM 
or RAM) can either use separate memory interfaces or 
share a single multiplexed memory interface. Both 
interfaces can be configured to support either synchronous 
or asynchronous memories. Up to 1 MB of External Data 
Memory and up to 1 MB of Program Memory are 
addressable using either a built-in memory extension 
scheme or standard code banking techniques supported by 
many 8051 assemblers and C compilers. 

DEBUG SUPPORT 
The M8051EW features the OCI debug unit with an IEEE 
1149.1 (JTAG) interface to the external debug hardware. 
The OCI debug unit is intended to be used with the MIPS 
Technologies System Navigator for Mentor Graphics 
M8051EW Cores to provide a wide range of debugging 
features including breakpoints, reconstruction of execution 
history, and capture of Data Memory, Program Memory, 
and SFR accesses. 

The M8051W does not include the OCI debug unit and is, 
therefore, a smaller design that still supports basic debug 
operations (start/stop/single-step) through a native debug 
interface. 

LOW-POWER SUPPORT 
Separate clocks for the CPU, state machine, and peripherals 
allow independent shutdown of the associated blocks in 
different power-down modes. In Idle mode, the clock to the 
CPU is stopped while the timer/counters, serial port, and 
interrupt controller continue to run using a half-speed clock. In 
Power-Down mode, all clocks are stopped. 

ECOSYSTEM 
Several widely used 8051 development tools are available 
from both commercial and open source providers. Providers 
offering tools that specifically support the M8051EW/M8051W 
include Keil Software, IAR Systems, and MIPS Technologies. 
To compile the test programs used in the M8051EW/M8051W 
integration testbenches, IPextreme uses both the 8051 
Development Tools from Keil Software and the Small Device C 
Compiler (SDCC) available from http://sdcc.sourceforge.net. 

SPEED AND AREA 
The M8051EW can achieve up to 300 MHz in a typical 90-nm 
technology. Gate count ranges from 4K gates for a minimum 
configuration (M8051W with timers, serial port, and I/O Ports 
excluded) to 14.5K gates for a maximum configuration 
(M8051EW with 3 timers, serial port, and I/O Ports included). 

DELIVERABLES 
• Verilog or VHDL source code 
• Integration testbenches, tests, and simulation scripts 
• Documentation 
• Synthesis scripts supporting commonly used ASIC and 

FPGA synthesis tools 
• Expert support from IPextreme engineers 

 

IPextreme, Inc. 
54 N. Central Ave. 
Suite 204 
Campbell, CA 95008 
800-289-6412 (toll-free)  
408-608-0421 (fax) 
www.ip-extreme.com 

 
© Copyright 2011, IPextreme. All rights reserved. IPextreme is a 
registered trademark of IPextreme, Inc. Mentor Graphics and the 
Mentor Graphics logo are registered trademarks of Mentor Graphics 
Corporation. 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


