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©2012AnalogDevices,Inc.,ALLRIGHTSRESERVED.Thisdocument
maynotbereproducedinanyformwithoutprior,expresswrittenconsent
fromAnalogDevices,Inc.

PrintedintheUSA.

Disc la im e r

AnalogDevices,Inc.reservestherighttochangethisproductwithout
priornotice.InformationfurnishedbyAnalogDevicesisbelievedtobe
accurateandreliable.However,noresponsibilityisassumedbyAnalog
Devicesforitsuse;norforanyinfringementofpatentsorotherrightsof
thirdpartieswhichmayresultfromitsuse.Nolicenseisgrantedbyimpli-
cationorotherwiseunderthepatentrightsofAnalogDevices,Inc.

Tra de m a rk a nd  Se rvic e  Ma rk No tic e

TheAnalogDeviceslogo,Blackfin,CrossCore,EngineerZone,EZ-Board,
EZ-Extender,EZ-KITLite,andVisualDSP++areregisteredtrademarksof
AnalogDevices,Inc.

Allotherbrandandproductnamesaretrademarksorservicemarksof
theirrespectiveowners.



Re g ula to ry C o m plia nc e  

TheCameraEI3ExtenderBoardisdesignedtobeusedsolelyinalabora-
toryenvironment.Theboardisnotintendedforuseasaconsumerend
productorasaportionofaconsumerendproduct.Theboardisanopen
systemdesignwhichdoesnotincludeashieldedenclosureandtherefore
maycauseinterferencetootherelectricaldevicesincloseproximity.This
boardshouldnotbeusedinornearanymedicalequipmentorRFdevices.

TheCameraEI3ExtenderBoardisintheprocessofbeingcertifiedto
complywiththeessentialrequirementsoftheEuropeanEMCdirective
89/336/EEC(inclusive93/68/EEC)and,therefore,carriesthe“CE”
mark.

TheextenderboardcontainsESD(electrostaticdischarge)sensitivedevices.
Electrostaticchargesreadilyaccumulateonthehumanbodyandequipment
andcandischargewithoutdetection.Permanentdamagemayoccuron
devicessubjectedtohigh-energydischarges.ProperESDprecautionsare
recommendedtoavoidperformancedegradationorlossoffunctionality.
Storeunusedextenderboardsintheprotectiveshippingpackage.
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  PREFAC E

ThankyouforpurchasingtheCameraEI3ExtenderBoard,an
EZ-Extender®productforEZ-KITLite®/EZ-Board®evaluationsystems
withtheexpansioninterface3(EI3).

TheEZ-KITLite/EZ-BoardandCameraEI3ExtenderBoardare
designedtobeusedinconjunctionwiththeCrossCore®Embedded
Studio(CCES)developmentenvironment.

TolearnmoreaboutAnalogDevicesdevelopmentsoftware,goto
http://www.analog.com/dsp/tools.

Pro duc t O ve rvie w

TheCameraEI3ExtenderBoardisaseparatelysolddaughterboardthat
plugsontotheexpansioninterface3(EI3)ofanEZ-KITLite/EZ-Board
evaluationsystem.Theextenderboardaidsthedesignandprototyping
phasesofembeddedprocessor-targetedapplications.

Theboardextendsthecapabilitiesoftheevaluationsystembyprovidinga
connectionbetweentheparallelperipheralinterface(PPI)oftheprocessor
andanAptinaCMOSsensorheadboard.Thetwo-wireinterface(TWI)
portoftheprocessorisusedtocommunicatetotheCMOSsensoronthe
extender.
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ThefollowingisalistoftheCameraEI3ExtenderBoardinterfaces.

• Videointerface

• ConnectstoAptinaheadboards

• Videoconnectors

• One13×2IDCfor8-,10-and12-bitsensors

• One13×1IDCfor12-bitsensors;usedinconjunction
withthe13×2connector

• Nopowersupplyrequired:derivespowerfromtheEZ-KIT
Lite/EZ-Board

• JumperforselectingCMOSsensorbuswidth

• CEcertified

Purpo se  o f This Ma nua l

TheCamera EI3 Extender Board Manualprovidesinstructionsforinstall-
ingtheproducthardware(board).Thetextdescribesoperationand
configurationoftheboardcomponentsandprovidesguidelinesforrun-
ningyourowncodeontheCameraEI3ExtenderBoard.Finally,a
schematicandabillofmaterialsareprovidedforreference.

Inte nde d  Audie nc e

Theprimaryaudienceforthismanualisaprogrammerwhoisfamiliar
withAnalogDevicesprocessors.Thismanualassumesthattheaudience
hasaworkingknowledgeoftheappropriateprocessorarchitecture,
instructionset,andC/C++programminglanguages.
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Pre fa c e

ProgrammerswhoareunfamiliarwithAnalogDevicesprocessorscanuse
thismanual,butshouldsupplementitwithothertextsthatdescribeyour
targetarchitectureandhardwaredevelopmenttools.

ProgrammerswhoareunfamiliarwiththeCrossCoreEmbeddedStudio
programmingenvironmentorthematingevaluationboardshouldreferto
theCCESonlinehelp.

Ma nua l C o nte nts

Themanualconsistsof:

• Chapter1,“UsingCameraEI3ExtenderBoard”onpage1-1 

Providesbasicproductinformation.

• Chapter2,“CameraEI3ExtenderBoardHardwareReference”on
page2-1 

Providesinformationabouttheproduct’shardwarecomponents.

• AppendixA,“CameraEI3ExtenderBoardBillOfMaterials”on
pageA-1 

Providesalistofhardwarecomponentsusedtomanufacturethe
board.

• AppendixB,“CameraEI3ExtenderBoardSchematic”onpageB-1 

Providesallcircuitsontheextenderboard.

Wha t’s Ne w in This Ma nua l

ThisisthefirstrevisionoftheCamera EI3 Extender Board Manual.
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Te c hnic a l Suppo rt

YoucanreachAnalogDevicesprocessorsandDSPtechnicalsupportin
thefollowingways:

• PostyourquestionsintheprocessorsandDSPsupportcommunity
atEngineerZone®: 
http://ez.analog.com/community/dsp

• Submityourquestionstotechnicalsupportdirectlyat: 
http://www.analog.com/support

• E-mailyourquestionsaboutprocessors,DSPs,andtoolsdevelop-
mentsoftwarefromCrossCore Embedded Studioor
VisualDSP++®:

ChooseHelp > Email Support.Thiscreatesane-mailto 

processor.tools.support@analog.comandautomaticallyattaches
yourCrossCore Embedded StudioorVisualDSP++versioninfor-
mationandlicense.datfile.

• E-mailyourquestionsaboutprocessorsandprocessorapplications
to: 
processor.support@analog.comor 

processor.china@analog.com(GreaterChinasupport)

• In theUSA only,call1-800-ANALOGD(1-800-262-5643)

• ContactyourAnalogDevicessalesofficeorauthorizeddistributor.
Locateoneat: 
www.analog.com/adi-sales
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• Sendquestionsbymailto: 
ProcessorsandDSPTechnicalSupport 
AnalogDevices,Inc. 
ThreeTechnologyWay 

P.O.Box9106 

Norwood,MA02062-9106 

USA

Suppo rte d  Pro duc ts

ThisextenderboardsupportsEZ-KITLite/EZ-Boardevaluationsystems
withtheexpansioninterface3.

Pro duc t Info rm a tio n

ProductinformationcanbeobtainedfromtheAnalogDevicesWebsite
andtheCCESonlinehelpsystem.

Ana lo g  De vic e s We b  Site

TheAnalogDevicesWebsite,www.analog.com,providesinformation
aboutabroadrangeofproducts—analogintegratedcircuits,amplifiers,
converters,anddigitalsignalprocessors.

Toaccessacompletetechnicallibraryforeachprocessorfamily,goto
http://www.analog.com/processors/technical_library.Themanuals
selectionopensalistofcurrentmanualsrelatedtotheproductaswellasa
linktothepreviousrevisionsofthemanuals.Whenlocatingyourmanual
title,noteapossibleerratacheckmarknexttothetitlethatleadstothe
currentcorrectionreportagainstthemanual.

Alsonote,myAnalogisafreefeatureoftheAnalogDevicesWebsitethat
allowscustomizationofaWebpagetodisplayonlythelatestinformation
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aboutproductsyouareinterestedin.Youcanchoosetoreceiveweekly
e-mailnotificationscontainingupdatestotheWebpagesthatmeetyour
interests,includingdocumentationerrataagainstallmanuals.
myAnalogprovidesaccesstobooks,applicationnotes,datasheets,code
examples,andmore.

VisitmyAnalog(foundontheAnalogDeviceshomepage)tosignup.If
youarearegistereduser,justlogon.Yourusernameisyoure-mail
address.

Eng ine e rZo ne

EngineerZoneisatechnicalsupportforumfromAnalogDevices.Itallows
youdirectaccesstoADItechnicalsupportengineers.Youcansearch
FAQsandtechnicalinformationtogetquickanswerstoyourembedded
processingandDSPdesignquestions.

UseEngineerZonetoconnectwithotherDSPdeveloperswhofacesimilar
designchallenges.Youcanalsousethisopenforumtoshareknowledge
andcollaboratewiththeADIsupportteamandyourpeers.Visit
http://ez.analog.comtosignup.
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Re la te d  Do c um e nts

Foradditionalinformationabouttheprocessor,refertothefollowing
publications.

Table1.RelatedProcessorPublications

Title Description

Processor Data Sheet Generalfunctionaldescription,pinout,and
timingoftheprocessor

Processor Hardware Reference Descriptionoftheinternalprocessorarchi-
tectureandallregisterfunctions

Blackfin Processor Programming Reference Descriptionofallallowedprocessorassembly
instructions
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1 USING  C AMERA EI3 

EXTENDER BO ARD

ThischapterprovidesthesetupprocedurefortheCameraEI3Extender
Boardanddescribestheinterfacestheextendersupports.

Theinformationispresentedinthefollowingorder.

• “PackageContents”onpage1-2

• “SupportedOperatingSystems”onpage1-2

• “SystemRequirements”onpage1-3

• “CameraEI3ExtenderBoardInstallation”onpage1-3

• “AptinaCMOSSensorInterface”onpage1-4

• “ExpansionInterfaceIII”onpage1-5

• “ExamplePrograms”onpage1-6

• “BoardDesignDatabase”onpage1-6
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Pa c ka g e  C o nte nts

YourCameraEI3ExtenderBoardpackagecontainsthefollowingitems.

• CameraEI3ExtenderBoard

• Abagcontaininghardwareforsecuringtheextenderboardonthe
EZ-KITLite/EZ-Board

• Releasenotecontaininginformationabouttheproductdownload

Contactthevendorwhereyoupurchasedyourextenderboardorcontact
AnalogDevices,Inc.ifanyitemismissing.

Suppo rte d  O pe ra ting  Syste m s

CCESissupportedonthefollowingoperatingsystems:

• Windows®XPProfessionalSP3(32-bitonly)

• WindowsVista™Business,Enterprise,orUltimateSP2(32-bit
only)

• Windows7Professional,Enterprise,orUltimate(32-and64-bit)

 WindowsVistaandWindows7usersmayexperienceUserAccess
Control(UAC)relatederrorsifthesoftwareisinstalledintoapro-
tectedlocation,suchasProgram Filesor Program Files (x86).
Werecommendinstallingthesoftwareinanon-UAC-protected
location.
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Using  C a m e ra  EI3 Exte nde r Bo a rd

Syste m  Re q uire m e nts

VerifythatyourPChastheseminimumrequirementsfortheCCES
installation:

• 2GHzsingle-coreprocessor

• 1GBRAM

• 8GBavailablediskspace

• OneopenUSBport

 Afasterdiskdrivedecreasesthebuildtime,especiallyforalarge
amountofsourcefiles.

C a m e ra  EI3 Exte nde r Bo a rd  Insta lla tio n

Followtheseinstructionstoensurecorrectoperationoftheproduct
hardwareandsoftware.

1. Attachtheextenderboard totheEZ-KITLite/EZ-Board. 
 

TheJ1connectorontheextenderboardcanbeconnectedtothe
P1A,P2A,orP3AconnectorontheEZ-KITLite/EZ-Board.Referto
theexampleprogramforareferencetotheproperconnector.

2. UsetheprovidedhardwaretosecuretheextendertotheEZ-KIT
Lite/EZ-Board.SeeFigure1-1.

3. RefertotheEZ-KITLite/EZ-Boardmanualforinformationon
connectingtoapersonalcomputer(PC)andrunningCCES.
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Aptina  C MO S Se nso r Inte rfa c e

TheCameraEI3ExtenderBoardsupportsinterfacingwithAptinaCMOS
sensorheadboardsthathavean8-,10-or12-bitinterface.Bothimage
processors/SOCandsensorheadboardsaresupported.

Theinterfacewidthisconfiguredviaajumper.Referto“Jumpers”on
page2-3formoreinformation.

FormoreinformationaboutAptinaCMOSsensors,goto
www.aptina.com.

Figure1-1.AssembledBoardDiagram

Part DescriptionItem

0.75in Nylon Standoff1 

1.0in Nylon Standoff2 

1.25in Nylon Standoff3 

3 

Nylon Screw4 

Nylon Spacer5 

EZ-Extender 3
(Stacked)

2 

2 

1 

1 

2 

4 

5 

4 
4 

4 

5 
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Using  C a m e ra  EI3 Exte nde r Bo a rd

AnexampleprogramdemonstratingcapabilitiesviaaM114headboardis
availablebyinstallingtheCameraEI3ExtenderBoardSupportPackage
(BSP).TheheadboardcanbepurchasedthroughC4AV.comusingpart
numberMT9M114EBLSTCZHES.

Expa nsio n Inte rfa c e  III

TheExpansionInterfaceIII(EI3)allowsanextenderboard tobetested
acrossvarioushardwareplatformsthathavethesameexpansioninterface
connectors.

TheEI3implementedontheCameraEI3ExtenderBoardcontainsthe
PPIandTWIports.Thesesignalsareusedfortheperipheralonthe
extender.Forpinoutinformation,gotoAppendixB,“CameraEI3
ExtenderBoardSchematic”.Themechanicaldimensionsoftheexpansion
connectorscanbeobtainedbycontacting“TechnicalSupport”.

TheCameraEI3ExtenderBoardsupportsinterfacingwithEZ-Boards
whichareoperatingatanIOvoltageof3.3V.OtherIOvoltagesarenot
supported.

TheCameraEI3ExtenderBoardsupportsbeingpoweredfromeitherthe
EZ-Boardorthroughtheon-board5Vpowerconnector(P1).

Formoreinformationaboutotherdaughterboards,visittheAnalog
DevicesWebsiteatwww.analog.com/processors/tools/blackfin.

Limitstocurrentandinterfacespeedmustbetakenintoconsideration
whenusingtheEI3.CurrentfortheEI3canbesourcedfromtheEZ-KIT
Lite/EZ-Board;therefore,thecurrentshouldbelimitedto200mAfor5V
and300mAforthe3.3Vplanes.
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Ifmorecurrentisrequired,thenaseparatepowerconnectorandaregula-
tormustbedesignedonthedaughtercard.Additionalcircuitrycanadd
extraloadingtosignals,decreasingtheirmaximumeffectivespeed.

 AnalogDevicesdoesnotsupportandisnotresponsibleforthe
effectsofadditionalcircuitry.

Exa m ple  Pro g ra m s

ExampleprogramsareincludedwiththeCameraEI3ExtenderBoard
SupportPackage(BSP).Exampleprogramsdemonstratevariouscapabili-
tiesoftheproduct.ThesupportpackageisinstalledontopofCCES.
Onceinstalled,theexampleprogramscanbefoundinthefollowing
directory:

<install_path>/Camera_EI3_Extender_Board-RelX.X.X/Camera_EI3

whereX.X.Xdenotesthesupportpackagereleasenumber.

Bo a rd  De sig n Da ta b a se

A.zipfilecontainingalloftheelectronicinformationrequiredforthe
design,layout,fabricationandassemblyoftheproductisavailablefor
downloadfromtheAnalogDevicesboarddesigndatabaseat 
www.analog.com/board-design-database.
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2 C AMERA EI3 EXTENDER 

BO ARD HARDWARE 

REFERENC E

ThischapterdescribesthehardwaredesignoftheCameraEI3Extender
Board.

Thefollowingtopicsarecovered.

• “SystemArchitecture”onpage2-2 

Describesthedaughterboardconfigurationandexplainshowthe
boardcomponentsinterfacewiththeprocessorandEZ-KITLite.

• “Jumpers”onpage2-3 

Describesjumperfunctionality.

• “Connectors”onpage2-4 

Showsthelocationsandprovidespartnumbersfortheon-board
connectors.Inaddition,themanufacturerandpartnumberinfor-
mationisprovidedforthematingparts.
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Syste m  Arc hite c ture

AblockdiagramoftheCameraEI3ExtenderBoardisshownin
Figure2-1.

Figure2-1.CameraEI3ExtenderBoardBlockDiagram

PPITWI
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C a m e ra  EI3 Exte nde r Bo a rd Ha rdwa re  Re fe re nc e

Jum pe rs

Thissectiondescribesjumperfunctionality.ThejumperontheCamera
EI3ExtenderBoardislocatedonthebackoftheboard.

C a m e ra  Width Jum pe r (JP1)

Thecamerawidthjumper(JP1)determineswhethertheinterfacetothe
processorsPPIis8,10or12bits.Thecamerawidthischosenbyplacing
thejumperintheappropriateposition.Bydefault,8-bitmodeisselected
sincethatistheinterfacethatisontheM114headboard.

Camera Mode Shunt

8-bit 1and2(default)

10-bit 3and4

12-bit 5and6
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C o nne c to rs

Thissectiondescribesconnectorfunctionalityandprovidesinformation
aboutmatingconnectors.Figure2-2showsthelocationsofallconnectors
ontheCameraEI3ExtenderBoard.

Figure2-2.ConnectorandJumperLocations
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C a m e ra  EI3 Exte nde r Bo a rd Ha rdwa re  Re fe re nc e

Expa nsio n Inte rfa c e  III (EI3) C o nne c to r (J1)

Oneboard-to-boardconnector(J1)providessignalsfromthePPIand
TWIportsoftheprocessor.Theconnectorislocatedonthetopsideof
theboard.

Se nso r C o nne c to r (J2)

Thesensorconnector(J2)isa13×2IDCconnectorwhichconnectswith
anAptinaheadboarddirectlyorthroughacable.Thisconnectorcanbe
usedforinterfacingwithAptinaCMOSsensorheadboardswithan8-,10-
and12-bitinterface.Theconnectorislocatedonthebottomsideofthe
board

Se nso r C o nne c to r (J3)

Thesensorconnector(J3)isa13×1IDCconnectorwhichconnectswith
anAptinaheadboarddirectlyorthroughacable.Thisconnectorisused
forinterfacingwithAptinaCMOSsensorheadboardswitha12-bitinter-
face.Theconnectorislocatedonthebottomsideoftheboard

Part Description Manufacturer Part Number

120-pin,0.6mm HIROSE FX8-120S-SV(21)

Mating Connector

120-pin,0.6mm HIROSE FX8-120P-SV1(91)

Part Description Manufacturer Part Number

.025SQPOSTSOCKET 3M 8526-4500PL

Part Description Manufacturer Part Number

.025SQPOSTSOCKET SAMTEC SSW-113-01-T-S
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