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USB 1.1 Device IP Core

* USB 1.1 compliant Overview

*  Supports 12 Mbit/s (FS) and 1.5
Mbit/s (LS) transfer rate

*  Supports all USB standard requests

Features

The Arasan USB 1.1 Device IP Core is an USB 1.1 compliant device core with
optional AHB, APB, PCI, or Custom bus interface. The USB 1.1 device core

supports 12 Mbit/s in Full Speed (FS) mode and 1.5 Mbit/s in Low Speed (LS)
»  Supports class specific commands

mode.
*  Ping-pong buffer for each
isochronous endpoint
+  Optional ROM for control endpoint The USB 1.1 Device IP Core is highly configurable. The control endpoints and
configurations Serial Interface Engine (SIE) comprise of the basic building block of an USB 1.1
«  Expandable number of bulk, application. A design can be customized by adding the required number of bulk,
interrupt, control, and isochronous interrupt, control, and isochronous endpoints. The control endpoint responsible
endpoints for the configuration of the USB device, controlling of certain aspects of the
»  Digital phase lock loop recovery device’s operation, issuing of commands, reading of descriptors, and assignment
scheme of unique address to a device. A ROM can be included to hold the operational and
*+  Optional 300 MHz 32-bit AHB or control data for the control endpoints. Each isochronous endpoint comes with a

APB bus
»  Optional 33 MHz PCI Rev. 2.2 bus
*  Optional Custom bus for x86, SH3,

ping-pong buffer suitable for isochronous data transfers.

8051. ARM. ARC. and other The Arasan USB 1.1 Device IP Core is an RTL design in Verilog that implements
processors an USB device controller on an ASIC or FPGA. The core includes RTL code, test
+  Technology independent design scripts and a test environment for full simulation verifications. The IP core is

»  Comprehensive test bench available silicon proven and in production with multiple customers.

USB 1.1 Device IP Core Functional Block Diagram
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USB 1.1 Device IP Core

Serial Interface Engine:

Outgoing USB framed data from the device
controller is serialized by the SIE. Serialized
output data from the SIE is handled by a
standard external USB transceiver such as the
one from Philips or other vendors. Incoming
USB data from the transceiver is deserialized
by the SIE.

Device Endpoints:

The number of bulk, interrupt, isochronous,
and control endpoints can be customized to
meet the design requirements. FIFOs
associated with the endpoints can also be
customerized. Dedicated ROM can be added

to configure the USB device during power-up.

Device Controller:

The embedded USB 1.1 device controller
responsible for the assemble and disassemble
of USB frames. Operations of the bulk,
interrupt, control, and isochronous endpoints
are controlled by the device controller. Other
functions of the device controller includes the
issuing of commands, and controlling of bulk,

interrupt, control, and isochronous transfers.

AHB/APB Bus Interface:

Optional AHB or APB bus can be used to
provide a high-speed interface for the USB 1.1
Device IP Core. This AHB/APB master is
responsible for transferring data between the
ARM Processor and USB 1.1 Device IP core.
The AHB/APB slave Block consists of the

Operational registers. Reading and writing of
these registers are handled by the USB Device
IP Core-AHB/APB bridge or Arm Processor.

PCI Bus Interface:

PCI Target/Master can be implemented that
conforms to PCI specifications 2.2. The PCI
Target/Master includes the DMA controller,
configuration registers, PCI Power

Management logic, and interrupt controller.

Custom Bus Interface:

Optional modules including general purpose
buses such as the 8-bit parallel bus, 16-bit
parallel bus, 12C bus, and SPI buses. The wide
variety of custom buses supported enable the
selection of different types of processors such
as the x86, SH3, 8051, ARC and other
processors. Custom buses with special

requirements can also be implemented.

Benefits

Complete hardware and
software solutions

Fully compliant USB 1.1
Device IP Core

Premier direct support from
Arasan IP core designers

Hardware Evaluation Kit
available

Client drivers and source
code

Deliverables

RMM Compliant
Synthesizable RTL design in
Verilog

Easy-to-use test environment
Synthesis scripts
Technical documents

Optional Item:

Evaluation board available

g Arasan

o 1he Bus Stops Here
[ ]

Copyright 2009 Arasan Chip Systems Inc.

Arasan Chip Systems, Inc.

2010 N. First St. Suite #510
San Jose CA 95131

Phone: 408-282-1600

Fax: 408-282-7800

E-mail: sales@arasan.com

Data Sheet Links:

USB 1.1 IP Core:
http://www.arasan.com/datasheets/login.php

For a complete directory of Arasan IPs, please visit:
Www.arasan.com


http://www.arasan.com/datasheets/login.php


<<
  /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


