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1. MPQ Overview

TheMPQ M anufacturing Programmer isa four port deviceprogrammer for In System Programming
(ISP) of microcontrollers. MPQallowsyouto:
« programuptofour devicessimultaneously fromoneM PQ
«buildarraysof upto 16 MPQ programmersto program up to 64 devicessimultaneously
« storeuptofour different deviceimagesinprogrammer Flash
« usestand-al one(push-button), PC-controlled or ATE (Automated Test Equi pment)-controlled
modesof operation
« accommodatetarget devicevoltagesfrom1.8t05.5V

1.1MPQ Connections

TheMPQ hasthreeexternal connectors: thePower connector, the Control connector andthe Target
connector. TheControl connector isa25-pin Femal e D Subminiatureconnector throughwhichexterna control
of MPQ operationstakesplace. A CommunicationsCabl eisprovided withtheMPQ, which providesa
connectionbetweenitsControl port andahost PC serial port for communicationswiththeM PManager
software.

TheTarget connector isa30-pin2mmmal eheader which providesprogramming signal sfor uptofour
target devices. ThePower connector isa2.1mmmalebarrel connector, throughwhichtheMPQitselfis
powered. A Target Cableassembly isprovided with M PQwhich connectsitsTarget porttothecircuit
board(s) containingthel SPdevicesto beprogrammed. RPM offersseveral terminationoptionsfor thetarget
end of Target Cablesdepending upontheparticular microcontroller being supported. Target connector options
and pinassignmentsareoutlinedintheappendi cesof thismanua .

M PQ sensesthetarget system power supply voltageon each of thefour portsto determinewhentarget
voltageisat acceptablelevel sfor programming. TheMPQ doesnot provide power tothetarget systems. The
power drawnby theM PQfromeachtarget systemfor target voltagesensingislessthan ImA.

A power supply isprovided withtheM PQ, which plugsdirectly intotheM PQ'sPower connector, and
whichiscapableof operationfromany 50/60Hz, 100 ~ 240V A C power source.

1.2Programminglmages

Imagestobeprogrammedintothetarget devicesarestoredintheM PQ'sinternal Flashmemory. Upto
four differentimagescanbestoredintheM PQ. Imagesarel oadedinto MPQflashfromafileonthehost PC,
or by reading aprogrammed device, usingtheM PManager softwareprovidedwiththeM PQ. Additional
informationrequiredtoprogramthetarget device, such asdevicetype, target voltageand programming mode,
isprovidedby theoperator at thetimeeachimageisloaded, andisstored withtheimageintheprogrammer.
Onceanimageisloadedintoflashandtheprogrammer's Target Cableisconnectedtothetarget systems,
programming can beinitiatedinoneof threeways: by pushingthegreen button onthetop of theM PQ box
(stand-alonemode), by assertingtheActive#tlineonthe Control connector (ATE mode), or oncommandfrom
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theMPManager host software (PC-controlled mode).

Whileprogrammingisinprogress, theM PQ'sActiveL ED will belit. Uponcompl etion of programming,
theActiveL ED will bedoused, and compl etion statusfor each of thefour portswill bedisplayed onthePass/
Fail statusL EDs. Disabled portswill not display L ED pass/fail status.

RPM Systems Corporation
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2. MPQ Setup and Operation

Beforeany devicescanbeprogrammed, theM PQ must beconfigured andtarget imagesloadedintoits
internal Flashmemory.

2.1InstallingtheM P Manager Software

MPManager softwareisprovided onthe CD-ROM included withtheM PQ. It can al so bedownl oaded
fromtheRPM Systemswebsiteat: http: //mwww.r pmsys.comympg.html. Minimum systemrequirementsfor MP
Manager operationarea600M Hz Pentium classcomputer with64 M Bytesof RAM, 40M Bytesof available
disk spaceand oneavail ableseria port. MPManager iscompatiblewith Microsoft Windows98, Windows
NT, Windows2000 and Windows X Poperating systems.

Toinstall MPManager, inserttheCD-ROM intheCD driveof thecomputer. If theinstaller doesnot start
automatically, browsetotheMP Manager folder ontheCD-ROM, andrunthesetup.exefilefromthat folder.
Follow theon-screeninstructionsto compl eteinstal l ation of MPM anager onthecomputer. OnceM PManager
hasbeeninstalled, it can beinvoked fromtheWindows Start menu.

2.2ConnectingM PQ Power and Communications

Connect theMPQ-PS power supply provided withyour MPQtotheprogrammer, and plugitintoa90to
240V AC, 50/60Hz power outlet. Then connect the CommunicationsCabl e, al so provided, totheMPQ
Control connector, andto a9-pin serial port onthe PC host.

2.2.1UsingaUSB to Serial CommunicationsAdapter with M PQ

Many newer computersdo not providean RS-232 serial communicationsport, instead providinga
Universal Serial Bus(USB) standard port. Adaptersareavailablewhichallow theUSB porttobeusedto
communicatewiththeMPQ'sserial interface. If youwishtouseaUSB to seral adapter withyour MPQ), please
contact RPM Systemsfor recommended products, or to purchasean adapter fromusdirectly.

2.3StartingM P M anager Softwareand ConnectingtoM PQ

With M PQ powered on and connected thehost PC asoutlinedintheprevioussection, start theM P
Manager softwareonthehost PC (Start/M PManager/MPManager). Inthemain MPManager window, select
thecommunicationsport towhichtheM PQisattached, thenclick the Scanfor Programmers tool buttonto
locateand connect to programmersconnectedtothat COM port.
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Open Image Manager

Scan for Programmers Select Comm Port

i Mp Manager

File Edit Miew I[mage  Prokpan

w XS SR [ PR comi

Thesoftwarewill display thestatusmessage™ A cquiring Programmers’, and aprogressbar will bedis-
played, whileit queriestheserial porttoidentify theprogrammer(s) attached. A list of theprogrammerscon-
nectedtothe COM port will bedisplayed inthe programmer select box. If aprogrammer isnot detected,
ensurethat theprogrammer ispowered on, that thecommuni cationscabl eisproperly connected, andthat the
proper communicationsportissel ectedintheM PManager mainwindow.

Thecurrently sel ected programmer will beshownintheprogrammer select box. Click onthelmage
M anager tool bar buttonto opentheimagemanager. TheProgrammer frameontheleft-hand sideof thelmage
Manager window will show informationregardingthecurrently sel ected programmer - model number, device
supportandrevisioninformation. Theright sideof thelmageManager window will show alist of theimages
currently programmedinto theFlashmemory of theprogrammer. For anew programmer, thislistwill beempty.

Irmage Manager Window Currently Selected Programmer

E MP Manager [:| |§| rz|
File Edit Wiew Image  Prob

E Image Manager,

~ Programmer

MPQ-P5o0C

Revizion 1.5

Address 1

example_small
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2.4Loading ImageFilesinto M PQ Flash

Toload anew imagefileinto programmer Flash, first select which of thefour Imagebanks, Image1, 2,3
or4,showninthe"ImagesStoredon ThisProgrammer” frame, will receivethenew image. Dothisby clicking
oneof thelmagenumberswithyour mouse, or usingthearrow keysonyour keyboard. Notethat, if thebank
you sel ect already containsanimage, thatimagewill beoverwrittenwiththenewimage.

Next, select thelmage/Load | mage File option fromthe MPManager menu bar, or select theFile-
Opentool bar button. Thiswill openafilebrowsebox. Browsetofindtheimagefileyouwishtoload. The
imagefilewill bea.hex filewhichwascreated usingthedevel opment softwarefor theparti cular microcontrol ler
supported by your MPQ. Onceyou havesel ected theimage, MPQreadsthe.hex fileand verifiesthatitis
valid. The"LoadImagefromFile" dialogbox will thenappear. Inthisdia og box, youwill nametheimageand
select theprogramming parameterswhichwill bestored withthisimageinprogrammer Flash. (Note: if you
"Cancel" thefilebrowsebox without sel ecting animage, theL oad Imagefrom Filedial ogwill openwithan
emptyimagefilename).

Delete Image Frogramming Menu

Mlew [mage Image Menu Array Programming Menu

E MP Manager

View Image Frogram
(&4 @0+

E= Image Manager
- Programmer - 1~ Images Stored on Thiz Programmer

Coffigure  BDE  Window  Help

' l5’ ].iE’ MF‘B;.-;-‘-.ddr_:1

MPQ-Z8(v2) image |RP |05 image Name
Revizion 2.02 -
RP 1000 Mo BF0E2A Z8-Encarel  Z8F0524
Address: 1

\zs
Encore! ! ! 3 1

2.4.1SelectingProgramming Par ameters

TheL oad Imagedial og alowsyoutonamethenew imageandto sel ect other parametersnecessary for
theprogrammer to properly programdevices.
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ThelmageNameispurely for user convenience. Itisstoredwiththeimagein Flash, andisintendedto
helpyouidentify theimage. ThelmageNamedefaultstothenameof the.heximagefile, but could bechanged,
forinstance, toindicatethepart number andrevisionof thefirmware.

OncethelL oad Imagedialogisopen, youmay chooseadifferentimagefileby clickingontheel lipsesnext
tothelmageFile. Thiswill reopenthefilebrowsebox.

ThelmageNumber shownintheL oad Imagedial ogisthenumber of theimagebank selectedinthelmage
Manager window. Tochooseadifferentimage, switchtothelmageM anager window, select thedesiredimage,
thenswitchback tothe Programmer Manager.

Image buffer to be loaded with Click for fuse options Click to load image

new image

Click to select new Security options
image file

§ Load Image From File E|E|rg|
Image [nformation - : 1 Security-—
Fuse Options \ Load Image \
Enter a name for Image Humber | 4 v] WG
the image Image File  [OE-061 hex _J [ Restricted Count
Cancel
Image Mame 105.051 Court
Device Options for This Image
£ SPI Frogramming i+ JTAG Programming

Seled:tevice | Device Family Device Tupe [ TargetWoltage | Mode
arameters
i ATmega AR L] ATmegalB3FP L] ]3.3 L] ]Heset L]

Thedrop-downboxesat thebottom of theL oad | magedial og allow youto specify thedevicefamily
(dependsuponthemicrocontrollerssupported by each M PQ), devicetype, target voltageand programming
mode. Thetarget voltageinformationisused by theprogrammer to determi newhen power onthetarget system
isviable, aswell astodetermineat what voltagelevel todrivetheprogramming signal stothetarget system.

Thedeviceparameterswindow will alwaysdisplay theDeviceFamily, Device Typeand Target V oltage
parameters. Other parametersdisplayedinthiswindow will depend upontheparticul ar devicetypebeing
programmed. DeviceOptionsinformati on specifictoeach devicefamily isprovidedintheappendicesof this
document.

Onceyou havesel ected thedesiredimagefileand programming parameters, click theL oad Imagebutton
toloadthenewimageinto programmer Flash. MPManager will display statusmessagesand aprogressbar
indicatingthat itisdownl oadingtheimagetotheprogrammer, thenverifyingit, after whichamessagebox will be
displayedindicatingthat thedownl oadiscompl ete.

Imagesinany of thefour banksmay al so bereplaced using thisprocess.
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2.4.2 Security Settings

Thesecurity settingsprovidesomemeasureof protectionagai nst accesstoyour imageinformationby
unauthorizedindividuals, aswell asaprogrammablelimittothenumber of devicewhichcanbeprogrammed
fromtheimage.

TheRead Protect option preventstheability to upl oad theimagefromtheprogrammer and saveittoafile
(i.e.,thelmage/Savel mageto Fileoptionisnot avail ablefor thisimage). Sel ecting thisoption hasnoeffect on
theuseof theimagefor programming devices, it Ssimply cannot beread out of the programmer for storageonthe
host PC.

TheRestricted Count optionallowsyoutolimit thetotal number of deviceswhich canbeprogrammed
withthisimage. If thisoptionissel ected, thenumber of cyclesindicatedinthe” Count" fieldwill bethetotal
number of deviceswhichmay besuccessfully programmedwiththeimage. Oncethecountisexhausted, subse-
guent attemptsto programwiththisimagewill fail, and anew copy of theimagemust beloaded fromthehost to
authorizeadditional programming cycles. Notethat, whenthe" Restricted Count" optionissel ected, the" Read
Protect” optionwill automatically beselectedaswell.

NOTE: Only theRead Protect optionisavailableonolder MPQ (V 1) programmers. Both Read Protect
and Restricted Count functionality isavailableonV 2 andlater programmers.

Thesecurity settingsfor eachimage, aswell asthenumber of cyclesremainingfor restricted-countimages,
areshowninthelmageManager.

Image is Read Protected 1000 program cycles remaining

B2 Image Manager BE'PE

i Programmer =~ Imagesz Stored on Thiz Prbarammer -

MPQ-Z8(V2)
Revizion 2.02

Images Device
Remairgng Image Name F amily

RP 10007 MfgSBF 0524 Z8-Encarel  FOF0E2S, 270 Reset

Image™ RP Device Type [Yolage |Mode

Address: 1

Fa LD —

S zs

Encore!

F
-

I B
Imane is not Read Protected Mo restriction an programming cycles

2.4.3Serialization

SomeM PQ programmerssupport serialization of theprogrammeddevices. Thisfeatureallowstheopera-

RPM Systems Corporation November, 2010 Page 11




MPQ Manufacturing Programmer User's Guide

tor todefinean addressintarget microcontroller memory which can containa2-bye, 4-byteor 6-bytebinary
seria number, whichisautomaticall incremented by theprogrammer for each subsequent deviceprogrammed.
Theserializationdialogisinvokedfromthel oad Imagedialog. It allowstheuser to sel ect atarget addressfor
theseria number, amemory space (Flashor EEPROM, depending uponthedevicefamily), thesizeof theserial
number areainthetarget memory, inbytes, andthestarting serial number value. Thebyteordering of theseria
number informationwrittentothetargetisselectable, LSB firstor M SBfirst.

After theimagehasbeenloaded, and after any number of programming cycles, thecurrent serial number
for eachimagecanbeviewed fromthelmageM anager window by selecting theimagebank, then selecting
View Serialization fromthel magemenu, or by right-clicking ontheimageinthel mageManager, and sel ect-
ing View Serializationfromthepopup menu.

Click to open =erialization dialog

§ Load Image From File

 Imaage Infarmation: - Security
Load Image
Image Murrber ]“"‘:].I = | FRead Protect
] : Serialization |
Image File  [example0D hex [ Restricted Count
Cancel

Image Mame | zyample0 Caurt

 Device Options for This Image
Device Family Device Type T arget Yoltage bode

PSoC ~| |creceraan >l |33 | |Reset =]
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Select addres=s in target Select memory =pace, or dizable
device memory -,‘l =erialization ||

Device Serializatior
— T arget Address — |I

Address (Hex]  [Frp i Dizabled ™ Flazh ¢ EEFROM
Select zerial
number size i Serial Mumber -

Size [Butesz] £ =

i Mext Senal Hurmber
Enter starting
serial number | Decimal | Hew
in decimal or i JI:IEIEIEIEIEIEIEIEH Q0000 ]EIEIEIEIEIEIEH SEA0
hex .

[Done |

2.5Deletingl magesfrom Programmer Flash

Itisnot necessary to del eteanimagefromthetarget Flashbeforereplacingit withanew image. However,
thereareoccasionswhenit may bedesirabletoremoveanimagefromtheprogrammer, for instancetoensure
thatitisnolonger usedto programdevices. Todel eteimagesfromtheprogrammer, start thel mage M anager
window aspreviously described, and sel ect theimageto bedel eted, either by clicking ontheimagenumber or
usingthekeyboard arrow keys. Then sel ect thel mage/Del etel mageoption fromtheM PManager menu bar,
or theDeletebuttononthetool bar. Y ouwill bequeriedto becertainthat youwant to del etetheimage. If you
chosetodo so, theimagewill bedel eted fromtheprogrammer.

2.6 Programming Devicesfrom M P M anager

Onceanimageor imageshavebeen|oadedintothe programmer Flash, programming operationscanbe
initiated directly fromMPManager if yousodesire. First, ensurethat the Target cabl ei sconnected betweenthe
MPQ'sTarget connector andthesystem or systemsto beprogrammed (seeappendicesfor adi scussion of
target system connections). InthelmageM anager window, sel ect theimageto beprogrammed. Next, open
the Programming Manager by sel ecting the Programming Manager tool bar button, or by selectingthe View/
Programming Manager optionfromtheMPManager menubar. Thiswill causetheProgramming M anager
window to beopened.
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Select image to be
programimed Click to enable/disable target ports

§ Frogramming Manager - l_“ m| .&|

age Mame Device Type Yoltage F'ru:ugramming kode

Euls: PSol -\Cvacz26443 300 Reset
Select CRC ar
Checksum _
Werify

v Faort 2 J_ Fort 3 J_ Fort 4
I

N

I Checkeum ety

Dizplays status during pragramming

TheProgramming Manager showstheprogramminginformationfor theimagetobeprogrammed. When
theProgramming Manger isopened, it defaultstotheimagewhichwassel ected inthel mage M anager window.
Tochooseadifferentimage, usethedrop-downbox inthelmagepaneontheleft sideof the Programming
Manager window.

Toinitiateprogramming, click theProgram button, or sel ect the Program/ProgramoptionfromtheMP
Manager menu bar. During programming, statuswill bedisplayedfor al four portsaseachdeviceispro-
grammedand verified. If power isnot appliedtothetarget systemswhen programmingisinitiated, theM PQ
will wait approximately 10 secondsfor power tobeapplied. Assoonasvalid power isdetectedonall four
ports, programmingwill begin. If power hasnot been detected onall enabled portsafter 10 seconds, theMPQ
will proceedtoprogramall portsonwhich power isdetected, andwill display anerror statusfor thoseenabl ed
portsonwhich power wasnot detected.

Whiletheprogrammingoperationisinprogress, statuswill bedisplayedfor al enabled portsinthePro-
grammer Port Statusframe. Upon compl etion of programming, thisstatuswill indicateDoneif programmingis
successful, or afailurestatusif itisnot. Inaddition, pass/fail statusfor each port will bedisplayedontheMPQ's
statusL EDsat thecompl etion of programming.

OncetheProgramming Manager window isopen, youmay runmultipleprogramming cyclessimply by
clickingtheProgrambuttonto start eachnew cycle. If youwouldliketo switchimages, youcando so by
switchingtothel mageManager window, selecting adifferentimage, then switching back totheProgramming
Manager window. Itisnot necessary to closeand reopenthe Programming Manager.
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2.6.1Enablingand Disabling Tar get Ports

Enableor disabletarget portsby checking or uncheck theboxesnext to eachtarget port inthe Program-
mer Port Statusframe. A check mark inthebox indi catesthat the port isenabl ed. Itisnot necessary todisable
portsthat arenot attached to atarget system, however doing so doesmakethe programming cyclegomore
quickly for theenabled ports, asthe M PQisnot required towait for the 10-second power time-out period to
expire.

2.6.2 Verifying Devices

All devicesareverifiedimmediately after programmingduringtheProgramcycle, beforethesecurity fuses
areprogrammed. However, aseparateverify-only cyclemay beperformedby clickingtheV erify buttoninthe
Programming Manager window, or by sel ecting theProgranyVerify optionfromtheMPManager menu bar.
Notethat most microcontrollerscontai n security fuseswhich can beprogrammedto prevent subsegquent reading
of the device'sprogrammemory. | f thesefuseswere programmed to setting other than " Unprotected" during
theinitial programmingcycle, thedevicecannot beread back, and VERIFY WILL FAIL.

2.6.3ProgrammingErrors

Thefollowingfailurestatusesmay bereportedintheProgrammer Port Statusframe:

NoTargetVcc No power wasdetected ontheport within 10 secondsof programinitiation

DeviceTimeout Thedevicestopped responding duringtheprogram/verify sequence

VerifyFaled Dataread back fromthedeviceafter programmingwasincorrect

DevicelDFailed Thedevicel D readfromthedevicebeing programmed did not matchthetarget
devicetypespecifiedfortheimage

V CCPresent Target Vccwasalready present whenaPower-On programming cyclewas
initiated

2.6.4 CRC or Checksum Verify

WhenMPQ programsadevice, it normally readstheentiredevicecontentsand comparesit tothepro-
grammingimageinorder toverify that thepart wasprogrammed correctly. Theread-verify operationensures
that theprogrammedimageis100% correct, but lengthenstheoverall duration of theprogramcycle. Some
microcontrollers, however, allow aCRC or checksumto beread fromthedeviceonceitisprogrammed. MPQ
canusethiscapability toreduceprogramcycletimeby verifying that thedevice CRC or checksummatchesthe
valueexpectedfor theprogrammedimage. Thisallowsasometimessubstantial timesavingsoneachprogram
cycle, withrelatively littlerisk of notidentifyingimproperly programmeddevices. By checkingthe"CRCVerify"
or"ChecksumV erify" box inthe Program M anager window, theoperator canelecttohave M PQverify
programming by thismethod, rather than performingacompl eteread-verify.
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2.6.5ProgrammingOptions

Somedevicesoffer programming options, suchasmemory protectionfeatures, oscillator selection, etc.,
that must besel ected at programmingtime. If theM PQ offerstheability to programtheseoptionsfor thedevice
being programmed, an" Options' buttonwill bedisplayedintheProgram Manager window. Clickingonthe
Optionsbuttonwill openasecondwindow whichallowstheavailableoptionsto besel ected. Theseoption
windowsarediscussedindetail intheappendix for eachdevicefamily.

2.7 Reading I magesfrom Target Devices

Itispossibletoreadimagesfrom programmed target devicesand storetheminanimagebank onthe
MPQ. Thisisuseful if youdesireto copy thecontentsof agivendevicefor thepurposeof programming other
devices.NOTEthatitisonly possibletoread avalidimagefromadevicewhichhashaditsprotectionfuses
programmed to prevent thereading of itsinternal memory. |magesread fromadevicewhich hasbeen pro-
grammedfor security will notbevalid.

Toread animagefromaprogrammed, unprotected device, openthelmageM anager Window, and sel ect
theimagebank whichyouwouldliketoreceivetheimagetoberead. Theselect Image/Read lmagefrom
Target fromtheMPManager menubar. Thiswill invoketheRead Imagefrom Target dialogbox. Thisdialog
allowsyoutoselect thetarget port fromwhichtheimagewill beread, andto set theprogramming parameters
for theimage. Notethat thedevice, target vol tageand programming modesel ectionsyou choosefor theimage
will al so beused whenreading theimagefromthetarget device. Y oumay al soenter anamefor thenew image.
Onceyou havemadeyour selections, click theRead | magebuttonto read thedeviceand programtheimage
intoMPQ Flash. Whiletheimageisbeingread, statuswill bedisplayedintheTarget Port frame.

select Image Bank Enter Image Mame

i Read Image from Target

Image Informatiok

Target paort fram Fead Image

which image Image Number | 4"

will be read ™ image Name. | 7 T
TargetEort—

PortSelect |1 =|  Status
Displays = :
status during D evi ionz for Target Device

image read ] J

Device Family | Device Type | Target Wolkage | Mode | Target Freg

|z8Encore  w| |ZEFO11A AR EE [1.000 [MHz ~

select programming parameters
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2.8UploadingImagesfrom M PQ

Animagestoredinany of MPQ'sfour imagebanksmay beuploaded and storedinafileonthehost PC.
Touploadanimage, openthelmageManager, sel ect theimageyouwouldliketo upl oad, then sel ect Image/
SavelmagetoFilefromtheMPManager menubar. Thiswill openafilebrowsebox, allowingyouto specify
afiletoreceivetheuploadedimage. Whenyouclick SaveintheBrowsebox, ImageManager will display
statusand aprogressbar astheimageisuploaded fromtheprogrammer. Theimagewill bestored onthePC as
astandard Intel Hexfile.

2.9Array ProgrammingfromM P M anager

MPQ programmerscan beconnected together inarrays, all owing multi pleprogrammersto bemanaged
together, for s multaneousprogramming of upto 64 devices. Imagesarel oadedinto each M PQ), asdescribed
previously, andtheArray Program Manager isused to control theprogrammingon multipleM PQ'ssmulta-
neously. Inorder toaccessmultipleMPQ'sfromtheArray Program M anager, they must beinterconnected
usingtheRS-485 communicationsbus(seesection’5), whichallowsmultipleprogrammerstoshareasingle PC
communi cationsport.

Thefirststepinarray programmingistoloadtargetimagesintoall of theprogrammersinthearray, using
thelmageManager aspreviously described. Next, invoketheArray ProgramManager using thetool bar button.
IntheArray Program M anager window, youwill bepresentedwithalist of all avail ableprogrammerscon-
nectedtothesystem (asdetermined by thelast Scanfor Programmersoperation). Y ouwill beableto select
whichprogrammerswill beincludedinthearray programming operation by clickingthecheck box ontheleft
sideof eachprogrammer frame. Y ouwill alsobeableto enableor disableindividual portsoneach programmer,
justasyoucanfromtheProgrammingManager. Finally, youwill beableto sel ect thedesiredimagebank for
each programmer. Onceyou havesel ected thedesired parameters, simply click theProgram buttontoinitiate
programmingof theentirearray.
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Click to start
Frogramming

Enable/Disable
Frogrammer

Enable/Disahle Individual Ports

select Image %
+1 Ajray Programming Managar
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3.0 Sand-alone Device Programming

OnceM P Manager hasbeen usedtoload animageor imagesintotheM PQ'sinternal Flash, devicesmay
beprogrammed without theneed for ahost PC connection. First, useM PManager toloadimagesinto pro-
grammer Flash, andtomakedefaultimageand port enabl e sel ectionsasdescribedinthefol lowing section.

M PQ may then bedisconnected from thehost PC and used in stand-al oneoperation.

For stand-al oneoperation, providepower to the M PQ using the M PQ-PS power supply, and connect the
Target cabletothetarget system(s). A programming cycleisinitiated by pressing thegreen buttononthe M PQ.
Theprogramming stepstaken by theM PQ areidentical instand-al onemodetothosetakenin PC-connected
mode. Final programming statuswill bedisplayed onthestatusL EDsupon compl etion of programming. In
stand-al onemode, without thehost PC connectedfor detailed error reporting, only theL ED pass/fail statusis
avalable

Stand-aloneoperation cana so beused with M PQ arraysto program upto 64 devicessimultaneously.
MPQarraysarediscussedin Section5.

3.1 Default Imageand Port Enable Selections

TopreparetheMPQfor stand-alone (" push-button) operation, MPManager must beusedtoselecta
default programmingimageand port-enabl esel ection. To sel ect theseoptions, invokethe Programming M an-
ager, and sel ect theimagenumber and the port-enablesyouwoul d liketo haveenabled during stand-alone
operation, justasif youwerepreparingtoprogramfromMPManager. For thosedevicefamilieswhichsupport
CRCVerify or ChecksumV erify, thisoption shouldalsobesel ected at thistimeif itisdesired for stand-alone

programming.

Onceyou havesel ected thedesiredimageand port-enabl e parametersfor stand-al oneoperation, sel ect
Configure/Set DefaultsfromtheM PManager menu bar. Thiswill causeyour selectionsto beloaded and
storedintheM PQ), and used asthedefault settingsfor stand-al oneoperations.
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E MP Manager
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If, atany time, youwouldliketoview thedefault settingscurrently programmedinto an M PQ, connect to
theMPQ), opentheProgram M anager, then sel ect the Configure/View Defaultsoptionfrom M PManager menu

bar. Notethat thedefault settingsdo not affect operationswhich areperformedin PC-Controlled mode, using
MPManager.
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4.0 Interfacing MPQ with Automated Test Equipment

TheControl connector providessignal swhich canbeused by Automated Test EQuipment (ATE) to
managedeviceprogrammingusingtheM PQ. ATE control canbeextremely ssimple, involvingtheuseof only
onelogic-level signal. Additional logicsignalsmay beusedto providethe ATE withthecapability tosel ect
differentimageand port sel ectionoptions, andtomonitor pass/fail status.

TheATE control signalswork inconjunctionwith settingsprogrammedintotheM PQ by MPManager.
TheATE may usetheDefault setting, describedintheprevioussection, or oneof four optional ATE settings.

4.1 Control Connector Signal Description

Table 4-1 MPQ Control Connector Pins
Pin Name Pin # Direction Description
RxD 2 Input RS-232 Serial Receive Data
TxD 3 Output RS-232 Serial Transmit Data
D+ 1 BiDir .
o 12 5D RS-485 Serial Data bus
ATE_Op_En# 8 Input ATE Option Select Enable (Low True)
OptionSel0# 9 Input .
OptionSell# 21 Input ATE Option Select
CommSel 10 Input Select RS-232 or RS-485 Communications
Active# 23 BiDir Program Start Input / Programming Active Status (Low True)
PF1 13 Output Pass/Fail Status - Port 1
t1PF2 25 Output Pass/Fail Status - Port 2
PF3 12 Output Pass/Fail Status - Port 3
PF4 24 Output Pass/Fail Status - Port 4
GND 5,7,15,11,22 - Signal Ground
n/c 4,16 - No Connection
DNC-Out 6,17,18,19 |Output Resenved outputs. Do not connect to external circuitry
DNC-In 20 Input Resenved input. Do not connect to external circuitry

Table 4-1 MPQ Control Connector Pins

4.1.1ActivettControl

Programming cyclescanbeinitiated and monitored using only asinglesignal, Active#, ontheM PQ
Control connector. Thisrequirestwo connectionsbetweenthe ATE and MPQ: theActive#signal and GND.
Activett isalow-true, logic-level, open-drainsignal. Itispulledtoitsinactivestateinternally witha4.75K -ohm
resistorto3.3V. Drivingthispinto GND externally for LOmSor morewill causeaprogramming cycletobe
initiated. Thesignal will thenbeheldlow by theM PQ until theprogramming cyclehascompleted. TheMPQ
will notinitiateanother programmingcycleuntil Active#hasfirstreturnedtothehighstate. Thatis, itisnecessary
fortheATEtoreleasetheActivetsigna after thestart of programming, allowingittoreturnhighuponthe
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completionof programming, beforeanother programming cyclemay beinitiated. Theprogrammingcyclewill be
runonall enabled portsof theM PQ. Thedefaultimageand port-enabl einformationwill beusedfor program-
mingunlessATEimagesel ectionisemployed (section4.1.3).

Activettisanopen-drainsignal . Current should never besourcedintothispinby theATE device, and
thispinshould never bedrivenbelow GND potential.

Activett ATE control canalsobeusedwithMPQ Arrays, asdescribedin Section 5.

Tsu
ATE Op_En#
OptionSell[1..0]
Th
Tp

Active#

. . Tad
ATE Active Drive

Tpfsu
PF[4..1]
Tsu OuS Min.  |Setup time, ImageSelEn#, ImageSel[1..0] valid to Active# asserted
Th 10mS Min. |Hold time, Active# asserted to ImageSelEn#, ImageSel[1..0] invalid
Tad 10mS Min. ATE Active# Drive Duration
Tp Max.

Tpfsu 10uS Min. |Setup time, PF[4..1] valid to Active# deassertion
Tp - Programming Time - Device dependent

Active# Programming Control

4.1.2 ATE Passy/Fail Status

Atthecompletion of programming, pass/fail statusisavailableonpinsPF1.. PF4 of theControl connec-
tor. Thepinswill bedrivehigh (~3.3V) by theM PQtoindicateaPA SScondition, or lowtoindicateaFAI L
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condition. PF1..PF4arevalidontherising edgeof Activet.

ThePFL1..PF4signashaveanoutput resistanceof approximately 100 ohms. Excessivel oadingonthese
pinsshouldbeavoided, andthey should not bedrivenby the ATE.

4.1.3ATE OptionSelection

Whenprogrammingisinitiatedusingonly Active#, theimageand port selectionsarelimitedtotheDefault
sel ectionsthat weremadeusing M PManager. However, itispossiblefor the ATE to control imageand port-
enableselectionmoredirectly by usngtheATE_Op_En#signal.If theATE_Op_En#signa ontheControl
connector isasserted (low) when Activetisasserted by theATE, theM PQwill usetheinformation provided
ontheATE_OptionSel 1..0 pinsof thecontrol connector to select theprogramming options. Thisallowsfour
additonal optionsettings, inadditiontothe Default setting.

ATE_Opt_En# andATE_OptionSel 1..0arepulledupwith4.75K -ohmresistorsto 3.5V internal to
MPQ, soif they arenot drivenby the ATE, thedefaultimagewill beused.

ATE_Op_En# 1
OptionSell X
OptionSel0 X
Option SelectedDefault

N|IRL|O|O

RO O
OO

[Mk=lk=]i=]

ATE Option Selections

4.1.4AATE Option Setup

Thefour ATE option settingsareprogrammed from M PM anager inthesameway that the Default setting
isprogrammed. Inthe ProgramManager, sel ect thedesiredimageand port enabl es, then sel ect Configure/Set
ATE OptionsfromtheM PManager menubar. Y ouwill begiventhechoiceof oneof thefour ATE Optionsto
beusedfor thesetting. Theexisting ATE Option settingscan al so beviewed by sel ecting Configure/ViewATE
OptionsfromtheM PManager menubar.
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5.0 MPQ Arrays

MPQ programmerscan bearrangedinarrays- essentially networkedtogether- inavariety of waysin
order toprovidetheability tocontrol all theprogrammersinthearray with oneset of control inputs. Arrayscan
beusedin Stand-alone, ATE and PC-Controlled operating modes.

5.1Stand-AloneArrays

Tousestand-aloneMPQarrays, itisnecessary only to connect together the GND and A ctivett signal sof
all programmersinthearray. Pressingthegreen programming button onany oneof theM PQswill theninitiatea
programmingcycleonal MPQsinthearray. EachMPQwill display pass/fail statusfor itsfour portsonitsown
Pass/Fail LED displays. Under normal circumstances, theimageand port enablessel ected for thearray opera-
tionwill bethe Defaultimagesel ected for each programmer by MPManager (section 3.1), howevertheATE
control signalscanalsobeusedto select different programmingoptions, asdescribedinthepreceding section
onATE-controlledprogamming.

5.2ATE Controlled Arrays

ATE controlled arrayscan beconstructed by connectingtogether the GND and Activetsignal sof all
programmersinthearray. TheATE may thendrivetheshared Active#lowtoinitiateaprogramming cycleon
all programmersinthearray. Notethat, sinceeach M PQ providesaninternal 4.75K -ohm pullupresistor, the
amount of current requiredfromthe ATE toassert theActivet signal increaseswiththenumber of programmers
inthearray. Theminimumsink current requiredtoassert Activet#finanarray of 16 programmersisapproxi-
mately 10mA.

Oncetheprogrammingcycleisinitiated, Activet#will beheldlow until all programmersinthearray have
completedtheir programmingcycles.

If ATEimageselectionisdesired, theATE_Op_En#and OptionSel1..0signal sof theprogrammersinthe
array may beinterconnect, aswell, anddrivenby theATE asdescribedinsection4.1.3.

If theATE needstoacquirepass/fail statusfromtheprogrammersinthearray, the PF1..4 statusoutputs
fromeachMPQinthearray must beacquiredindependently - asaseparate ATE input - aseach output applies
toaspecifictarget port.

5.3PC-Controlled Arrays

Inorder tocontrol arraysfromthe PC, using M P M anager, the PC must beableto communicatewithall
of theprogrammersinthearray. Thisisenabled by usingtheM PQ'sbuilt-in RS-485 communi cationsbus.
Essentially, theD+, D- and GND signal sof each of theprogrammersinthearray areconnected together with
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theD+, D- and GND signals, respectively, of theother programmersinthearray. Thisisfacilitated by theuse
of theUSB Array Interconnect Board, RPM p/nMPQ-AIB-USB, which providestheRS-485interconnect

capability viaribbon cableconnectors, aswell asan RS-485to USB interfaceconverter, whichalowsthe
entirearray tobedirectly controlledfromastandard PC USB port.

It should benotedthat the A ctivetlinesof themulti ple programmersshoul d not beconnectedtogetherin
PC-controlledarrays, asthey arein stand-aloneor ATE-controlled arrays. In PC-controlled arrays, thepro-
grammingcycleisinitiated and monitored oneach programmer independently by MPManager.
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Appendix A - Cypress PSoC Microcontrollers

Thisappendix providesdetail sof connection and operation of theM PQ programmer for Cypress Semi-
conductor PSoC microcontrollers.

A.1 Device Options

TheDeviceOptionsintheL oad | mageand Read | magewindowsallow theoperator to sel ect thedevice
type, operating voltageand programming modefor theimagebeingloadedinto M PQ Flash.

MPQ-PSoC supportsthe Cypress Semiconductor PSoC and CapSense DeviceFamilies.

§ Load Image From File

r Image Infarmation .
Load Image - Secuty
Image Mumber | 4 "’] [~ Bead Pratect
Image File Jpzoc_bw hex ___J Cancel [ Besticted Count
Image Mame  |nsac fw Count  [Orrestioled
 Device Options for Thiz Image
| DeviceFamily | Device Type | Target Voltage
|PSoC | |ovaczesss ~| |50 -l

Cypress PSoC Device Options

A.1.1 Device Type

DeviceTypeidentifiestheparticular manufacturer'spart number of the PSoC devicefor whichtheimage
beingloadedisintended. Select theproper devicefromthedropdownlist. MPQwill usethisinformation prior
toprogrammingtoverify thedevicel D inthepart tobeprogrammed.

A.1.2Target Voltage

Selectthevoltageat whichthetarget systemwill beoperating during theprogramming of thedevice. MPQ
will usethisinformationtoverify that thetarget power isat theproper |evel beforebeginningtheprogramming
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operation.

A.1.3 Mode

CypressPSoC devicescan be programmed in either of two modes, Reset mode or Power-on mode. 8-
pindevicesonly support the power-on mode. Unlessyou areusing an 8-pindevice, or haveaspecificreasonto
usePower-onmode(e.g., the CPU Reset signal isnot wired onthe programming connector), RPM recom-
mendstheuseof Reset mode. Power-on moderequiresthat target system power beoff at thestart of each
programmingcycle. Reset programmingmodewill functionwhether programmingisinitiated withtarget power
onor off.

In Power-on programming mode, apower cycleisrequiredtogaincontrol of thetarget devicesfor
programming. Inthiscase, if power isdetected onan enabled port when programmingisinitiated, programming
will fail. Thetarget system(s) must be powered of f bef orestartingtheprogrammingcycle. Thefollowing steps
aretakenduringtheprogrammingcycle:

« verify target power off (Power-On programmingonly)
e waitfortarget power valid

* programdevices

o verify devices

* programsecurity bits

A.2ProgrammingOptions

No programming optionsaresupportedfor the CypressPSoC devices. Thesetting of thememory protec-
tionbitsisdefined by the CypressPSoC Devel opment Tool s, and storedinthe programimage produced by
that software.

A.3PSoC Target CableConnections

TheTarget Cableassembly providesthe connection betweentheprogrammer and thefour target boards.
TheTarget Cableprovidesconnectionstothestandard 5-pin M olex connector used by Cypress Semiconduc-
tor ontheir devel opment and programming boards(Molex P/N 22-23-2051). Thecustomer may request an
optional Target Cableassembly which providesbareleadsonthetarget endsof thecableassembly, allowing
thecustomer to producecustominterconnectswhicharecompatiblewithagiven manufacturing or devel opment
setup. Thefollowingtableshowsthepinassignmentsfor thevariousconnectors. OneTarget Cableassembly
providesfour setsof target programmingsignals.
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MPQ-PSoC Target Cable Connections
MPQ
Target Signal | _. . . Molex
Connector | Name Signal Description | Wire Color Pin #
Pin #

1 - Not Used

2 Vcc Target Vcec 1
- 3 SCLK Programming Clock 4
03_ 4 SDATA Programming Data White 5
= 5 XRES Target Device Reset Yellow 3
o 6 - Not Used =
S 7 - Not Used -

8 GND Target GND Black 2

9 Vcc Target Ve 1
N 10 SCLK Programming Clock Blue 4
E 11 SDATA Programming Data White 5
= 12 XRES Target Device Reset Yellow 3
o 13 - Not Used -
|c_5 14 - Not Used -

15 GND Target GND Black 2

16 Vcc Target Vee 1
o 17 SCLK Programming Clock Blue 4
E 18 SDATA Programming Data White 5
= 19 XRES Target Device Reset Yellow 3
o 20 - Not Used =
S 21 - Not Used =

22 GND Target GND Black 2

23 Vcc Target Ve 1
N 24 SCLK Programming Clock Blue 4
;cz 25 SDATA Programming Data White 5
= 26 XRES Target Device Reset Yellow 3
o 27 - Not Used =
f_s 28 - Not Used

29 GND_Target GND | Black AN

30 - Not Used

NOTE: TheGND signal must becommon amongst thefour tar get portswhen connected tothe

programmer. All GNDsar etied together internal toM PQ.
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Appendix B - Zilog Z8 Encorel and ZLF645

Thisappendix providesdetail sof connectionand operation of theM PQ programmer for Zilog Z8 Encor !
microcontrollers.

B.1 Device Options

MPQ-Z8supportsZliogZ8-Encore! andZLF645devicefamilies.

TheDeviceOptionsinthelL oad |mageand Read | magewindowsallow theoperator to sel ect thedevice
type, operating voltageand programming modefor theimagebeingloadedinto M PQ Flash.

. FLoad Image From File.

~ Image |nformation S
Load Image r '
Image Nurnber 1 3 '! [T Read Protect
Image Fils ;IedpsuSD_ﬂ_El.he:-: ,_____! Cancel I~ Resticted Count
Image Mame fledpsu30_w1_0 ol
Cptionz

- Device Options for This Image -

| DeviceFamily | Device Type | Target voltage | Mode | Target Freq
|Z8Encoel | |ZoF0E2S | |27 | |Reset =] 18 |MHz ~|

Z8 Encore! Device Options

B.1.1 Device Type

DeviceTypeidentifiestheparticular manufacturer'spart number of thedevicefor whichtheimagebeing
loadedisintended. Select theproper devicefromthedropdownlist. MPQwill usethisinformationprior to
programmingtoverify thedevicel D inthepart tobeprogrammed.

B.1.2 Target Voltage

Selectthevoltageat whichthetarget systemwill beoperating during theprogramming of thedevice. MPQ
will usethisinformationtoverify that thetarget power isat theproper |evel beforebeginningtheprogramming
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operation. Theselection of target voltagesavail ableinthedropdownlist will depend upontheparticular device
selectedin"DeviceType', somakethedevicetypeselectionfirst.

B.1.3 Mode

TherearetwoModesel ectionsavailablefor Z8 Encore, "Reset" and " Run". TheM odesel ection deter-
mineswhether thetarget systemwill beheldinreset at thecompletion of aprogramcycle("Reset"), or bereset
andthenpermittedtobegincodeexecution ("Run’).

B.1.4Target Frequency

Enter theclock frequency of thetarget systemasit will bewhenthedeviceisbeing programmed. This
informationisused by theM PQto determinethefrequency of theprogramming clock, whichislimited by the
frequency of theCPU clock inthetarget. Notethat sl ower target clock frequencieswill resultinlonger pro-
grammingtimes. MPQwill support target clock frequenciesaslow as32KHz, butitisrecommendedthat the
target clock frequency during programming beat | east IMHzinorder toavoid excessively long programming
times.

B.1.5Special Consider ationsfor 8-pinand Crimzon Parts

Certainmembersof theZ8 Encore! and ZL F645 Crimzonfamily requirespecia considerationduringin-
systemprogramming. Inparticul ar, thesepartsdo not providean external Reset capability. They must therefore
beprogrammed startingfromapower-off condition. Thatis, when programmingisinitiated fromM PManager
or fromprogrammer hardware (A TE or push-button), target power must beoff. Power must thenbeappliedto
thetarget within 10secondsof initiating programming.

B.2ProgrammingOptions

TheZ8-Encore! family offersavariety of programmingoptionswhich canbesel ectedviaM PManager
whentheimageisloadedintotheprogrammer. Fromthe" L oad ImagefromFile" window, click the" Options'
buttonto opentheZ8 Encore Optionswindow. Select theprogramming optionsprior toclickingthe" L oad
Image" button.

Theparametersthat can bemodifiedinthiswindow aredevicedependent, sobecertainto selectthe
target devicefromthe"Device Type" dropdownlist beforeopeningthe Optionswindow.

RPM Systems Corporation November, 2010 Page 31




MPQ Manufacturing Programmer User's Guide

Z8 Encore! Programming Options

i~ Flazh Protection -

]'-"':":":' ._J v Read Protect
: Swfatch-Liog Timer Enable SEEy : ¥ High Sectariwirite Prote
].-’-‘-.utu:umatic LHRE.A0 =) -:-J I -—J ¥ Flazhaite Pratect
— Dscillator Selection o Secondarn =T AL o
[Estemal RC (0SC_SELRO00) =] || [ ]
: “Woltage Brown-Out in Stop Mode - s Secandan =TaL Al
| Disabled (vBO_A0=0] =] =]
v =] =
—®TAL Oscilater eset State: 3 ;
| Enabled (<TLDIS=0) =] =]
= | 7
[ te: &coept
|| =
; = || s 7

Z8 Fncore! Programming Options

B.3- Target CableConnections

TheTarget Cableassembly providesthe connection betweentheprogrammer and thefour target boards.
TheTarget Cableprovidesconnectionstothe6-pin DBG connector used by Zilog ontheir development and
evaluationboards. Thecustomer may optionally request bareleadsonthetarget endsof thecableassembly,
allowingthecustomer to producecustominterconnectswhicharecompatiblewithagiven manufacturingor
devel opment setup. Thefollowing tableshowsthepinassignmentsfor thevariousconnectors. OneTarget
Cableassembly providesfour setsof target programmingsignals.

Thefollowingdrawing showsthetarget system connectionsrequiredfor programming of devicesonthe
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Z8-Encore! target board usingtheM PQ. Connectionof theRESET signal isoptional but recommended.

MPQ-Z8 Target Cable Connections
MP :
Targ(gt Signal Zilog
Signal Description | Wire Color | DBG Pin
Connector | Name #
Pin #
1 - Not Used
2 Vcec Target Vee ﬁ
- 3 - Not Used -
E 4 DBG Target Debug signal  Yellow 4
2 5 RESET Target Device Reset Violet 2
o 6 - Not Used -
|c_u 7 - Not Used -
8 GND__ Target GND w
9 Vcc Target Ve 1
o 10 - Not Used -
E 11 DBG Target Debug signal  Yellow 4
= 12 RESET Target Device Reset Violet 2
o 13 - Not Used =
& 14 - Not Used -
15 GND Target GND 3
16 Vcc Target Vce 1
™ 17 - Not Used -
DS_ 18 DBG Target Debug signal Yellow 4
= 19 RESET Target Device Reset Violet 2
o 20 - Not Used -
S 21 - Not Used -
22 GND Target GND 3
23 Vcc Target Ve 1
3 24 - Not Used -
DB_ 25 DBG Target Debug signal Yellow 4
= 26 RESET Target Device Reset Violet 2
o 27 - Not Used -
S 28 - Not Used
29 GND_ Target GND | Black [IEEEEE
30 - Not Used

NOTE: TheGND signal must becommon amongst thefour tar get portswhen connected tothe
programmer. All GNDsar etied together internal toM PQ.
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Appendix C - Cypress enCoRe Il Microcontrollers

Thisappendix providesdetail sof connection and operation of theM PQ programmer for Cypress Semi-
conductor enCoRell microcontrollers.

Notethat theenCoRell family supportsonly oneprogramming mode, power-on programming, which
requirestheprogrammer toacquirecontrol of themicrocontrollerimmediatel y upon applicationof power. For
thisreason, itisnecessary when programming thesedevicesfor theuser toinitiate programming prior to provid-
ing power tothetarget system. Onceprogramming hasbeeninitiated, theprogrammer will wait uptoten
secondsfor power to bedetected onall enabled portsbeforebeginning theprogramcycle(seesection C.4for
adiscussionof theUSB Powered I nterfaceOption).

C.1Device Options

TheDeviceOptionsintheL oad | mageand Read | magewindowsallow theoperator to sel ect thedevice
typeand operating voltagetheimagebeingloadedinto M PQ Flash.

ELnad Image From File

i~ Image Information — B e
Load Image [ 7
Image Mumber | 1 [~ Read Pratect
Image File 1e2_uplnad hex _._J Cancel [~ PResticted Court
Image Mame ]eE_upIu:uad i
i~ Device Dptionz for Thiz Image-
| Device Family | Device Type | Target Woltage
lenCoRell  w| |CY7CE33N0 -] "

Cypress enCoRe IT Device Options

"enCoRell" istheonly DeviceFamily supported by thisprogrammer.
C.1.1 Device Type

DeviceTypeidentifiestheparticular manufacturer'spart number of theenCoRel | devicefor whichthe
imagebeingloadedisintended. Sel ect theproper devicefromthedropdownlist. MPQwill usethisinformation
prior to programmingtoverify thedevicel D inthepart to beprogrammed.
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C.1.2Target Voltage

Selectthevoltageat whichthetarget systemwill beoperating during theprogramming of thedevice. MPQ
will usethisinformationtoverify that thetarget power isat theproper |evel beforebeginningtheprogramming
operation.

C.2ProgrammingOptions

No programmingoptionsaresupportedfor the CypressenCoRel | devices. Thesetting of thememory
protection bitsisdefined by the CypressPSoC Devel opment Tool s, and storedintheprogramimageproduced
by that software.

C.3enCoRell Target Cable Connections

TheTarget Cableassembly shippedwithMPQ-E2isterminated to matewiththestandard 5-pinMolex
connector used by Cypressontheir devel opment and programming boards(Molex P/N 22-23-2051). In
addition, the Powered USB Interface Option (PUI O - seesection C.4) alowsUSB-powered enCoRell
designstobepowered and programmed viathe U SB connection. The drawing bel ow showsaconnectionsfor
boththeUSB and the5-pin programming connector. Only theconnectionsnecessary for programmingare
shown. Notethat, if thePUI Oisusedfor programming viathe USB, the 5-pin programming connector isnot
required.

1
2
B
ES
§
hiolex £2-23-2051
e
Lz °
121 i P1.04 D+ Sl ﬁ i O+
p P1.1/0-5data GND
E— P00 1 5
B—pg P01 Pi.ziteg — = £ SHLD
B—— PO/INTD 4 SHLD
E— ] PO3/INTA P1a/SSEL =
BE—s— POHINTZ P1HSCLE = USB Conn
E—— POATION P1&SMO0 5] 7= —
E——| POETION P1.6/ShIS0 2l +
B—— P07 18
g P17 —8

WEs
; CY7CAE3813-5X0

Thefollowingtableshowsthepinassignmentsfor thevariousconnectors. One Target Cableassembly
providesfour setsof target programmingsignals.
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MPQ-E2 Target Cable Connections
MPQ
Target Signal | _. . . Molex
Connector | Name Signal Description | Wire Color Pin #
Pin #

1 - Not Used

2 Vcc Target Vcec 1
- 3 SCLK Programming Clock 4
03_ 4 SDATA Programming Data White 5
= 5 - Reserved -
o 6 - Reserved -
° 7 - Reserved -

8 GND Target GND Black 2

9 Vcc Target Ve 1
N 10 SCLK Programming Clock Blue 4
) 11 SDATA Programming Data White 5
o
= 12 - Reserved -
o 13 - Reserved -
S 14 - Reserved -

15 GND Target GND Black 2

16 Vcc Target Vcc 1
o 17 SCLK Programming Clock ] [0] 4
S 18 SDATA Programming Data White 5
o
= 19 - Reserved -
o 20 - Reserved -
s 21 - Reserved -

22 GND Target GND Black 2

23 Vcc Target Vce 1
N 24 SCLK Programming Clock ] [0] 4
S 25 SDATA Programming Data White 5
o
= 26 - Reserved -
o 27 - Reserved -
° 28 - Reserved

29 GND_Target GND | Black A

30 - Not Used

C.4Powered USB I nterfaceOption

NOTE: TheGND signal must becommon amongst thefour tar get portswhen connected tothe
programmer. All GNDsar etied together internal toM PQ.

ThePowered USB Interface Option (PUIO) facilitatesprogramming of enCoRell productswhichare
USB-powered. Sincetheseproductsderivetheir power fromtheUSB, andtheUSB D+ and D- datasignal

RenpSybesanesgnal atiswl for in-systemprogramming , thePUl Oisaconveni ertioveshbeisra0d orofalse 36

bothpower and signal accesstothesedesigns. ThePUTOal'so prectudestherequirement for aseparatepro-
gramming connector onthetarget board. The PUI Oisaseparateelement whichisconnected betweenthe
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MPQ andthetarget systems. It connectsto the M PQ viaashort control cable, and providesfour TypeA USB
connectionsfor thefour target systems. ThePUI O hasitsownfixed 5V power supply, andiscapabl eof
providingupto 100mA to each of thefour target boards. Whenaprogramming cycleisinitiated, the PUI O,

under thecontrol of theM PQ, automatically providespower tothefour target systems, andremovespower
whenprogrammingiscomplete.
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Appendix D - Silicon Labs C8051F3xx Microcontrollers

Thisappendix providesdetail sof connectionand operationof theMPQ programmer for SiliconLabs
C8051F3xx microcontrollers.

D.1 Device Options

TheDeviceOptionsintheL oad | mageand Read | magewindowsallow theoperator to sel ect thedevice
type, operating voltageand programming modefor theimagebeingloadedinto M PQ Flash.

f Load Image From File

i~ Image Information - e et
Load Image [ ecunty

Image Mumber | 1 e [~ BeadProtect
Image File  [CB051F300 hew 1| Cancel

Imags Mame 051 F300

i~ Device Options for This Image-

| Device Family | Device Type | Target Voltage | Mode
|SiLabsC2  w| |CBOS1F300 | |27

Silicon Labs CS051F3xx Device Options

"SiLabsC2" istheonly DeviceFamily supported by thisprogrammer.

D.1.1 Device Type

DeviceTypeidentifiestheparti cular manufacturer'spart number of the C8051F3xx family devicefor
whichtheimagebeingloadedisintended. Sel ect theproper devicefromthedropdownlist. MPQwill usethis
information prior toprogrammingtoverify thedevicel D inthepart to beprogrammed.
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D.1.2 Target Voltage

Selectthevoltageat whichthetarget systemwill beoperating during theprogramming of thedevice. MPQ
will usethisinformationtoverify that thetarget power isat theproper |evel beforebeginningtheprogramming
operation.

D.1.3 Mode

Therearetwo M odesel ectionsavailablefor C8051F3xx, "Reset" and"Run". TheM odesel ectiondeter-
mineswhether thetarget systemwill beheldinreset at thecompletion of aprogramcycle("Reset"), or bereset
andthenpermittedtobegincodeexecution ("Run’).

D.2ProgrammingOptions

No programming optionsaresupportedfor the C8051F3xx family devices.

D.3Silicon LabsCB8051F3xx Tar get CableConnections

TheTarget Cableassembly shippedwith MPQ-C2isterminated to matewith thestandard 10-pincon-
nector used by SiliconL absontheir devel opment boards. The drawing bel ow shows theconnectionsrequired
betweentheprogramming connector and themicrocontroller. TheM PQ supportsthepinsharingsignal isolation
connections defined by SiliconLabsintheir product datasheetsandintheir ApplicationNoteAN124. The
valuesof theisolationresistors, if used, will bedesign dependent, but shouldbe nolower than1.0Kohm. If
pinsharingisolationisnot requiredinagivendesign, itisnot necessary toincludetheisol ationresistors, andthe
iso_c2dandiso_csckconnectionsmay beomitted.

wid 1
PO.OM et ——F -
P01 2—8 G-

FO.20%_in [-3—=
P03t — -
F).4 —& B

A =] h S —
e
=00 b

iso_cich

BiS
CICKRST [
PO.B/CNVSTR = i el
i PO 7020 (0 o

GHD 1.0K
4; CH051F200 e
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Thefollowingtableshowsthepinass gnmentsfor the C8051F3xx programming connectors. One Target
Cableassembly providesfour setsof target programmingsignals.

MPQ-C2 Target Cable Connections
MPQ
Target Signal . . . Debug
Connector | Name Signal Description | Wire Color Pin #
Pin #

1 - Not Used

2 Vcc  Target Vcec 1
- 3 C2CK  Programming Clock 7
0?3 4 C2D  Programming Data White 4
= 5 Iso C2CK Isolated C2 Clock Yellow 5
) 6 Iso C2D Isolated C2 Data Violet 6
° 7 - Not Used -

8 GND Target GND Black 2

9 Vcc  Target Vecc 1
N 10 C2CK  Programming Clock Blue 7
E 11 C2D Programming Data White 4
= 12 Iso C2CK Isolated C2 Clock Yellow 5
o 13 Iso C2D Isolated C2 Data Violet 6
S 14 - Not Used -

15 GND  Target GND Black 2

16 Vcc Target Vcc 1
® 17 C2CK Programming Clock Blue 7
0;33 18 C2D  Programming Data White 4
= 19 Iso C2CK Isolated C2 Clock Yellow 5
o 20 Iso C2D Isolated C2 Data Violet 6
° 21 - Not Used -

22 GND  Target GND Black 2

23 Vcc Target Vcc 1
N 24 C2CK Programming Clock Blue 7
é 25 C2D  Programming Data White 4
= 26 Iso C2CK Isolated C2 Clock Yellow 5
) 27 Iso C2D Isolated C2 Data Violet 6
° 28 - Not Used -

29 GND  Target GND 2

30 - Not Used

NOTE: TheGND signal must becommon amongst thefour tar get portswhen connected tothe
programmer. All GNDsar etied together internal toM PQ.
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Appendix E - Zilog ZNEO

Thisappendix providesdetail sof connection and operation of theM PQ programmer for ZilogZNEO
microcontrollers.

E.1 Device Options
"ZNEO-Z16F" istheonly Device Family supported by thisprogrammer.

TheDeviceOptionsintheL oad |mageand Read | magewindowsallow theoperator to sel ect thedevice
type, operating voltageand programming modefor theimagebeingloadedinto M PQ Flash.

¥ Load Image From File

|mage |nformation _ .

Load Image S ecuity
Image Number | 4 o [~ Read Pratect
Image File Jzreo_fw2 hex Cancel [~ PReshicted Count
Image Name  |anen_fun? —

Options

Device Options for This Image
| DeviceFamily | Device Type | Target Yoltage | Mode
|zZNEDZIEF ~| |Z1EF2810 | |27 v| |Reset ~|

E.1.1 Device Type

DeviceTypeidentifiestheparticular manufacturer'spart number of thedevicefor whichtheimagebeing
loadedisintended. Select theproper devicefromthedropdownlist. MPQwill usethisinformationprior to
programmingtoverify thedevicel D inthepart tobeprogrammed.
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E.1.2Target Voltage

Selectthevoltageat whichthetarget systemwill beoperating during theprogramming of thedevice. MPQ
will usethisinformationtoverify that thetarget power isat theproper |evel beforebeginningtheprogramming
operation. Thesel ection of target voltagesavailableinthedropdownlist will depend upontheparticul ar device
selectedin"DeviceType', somakethedevicetypeselectionfirst.

E.1.3Mode

TherearetwoModesel ectionsavailablefor ZNEO, "Reset" and " Run". TheM odesel ection determines
whether thetarget systemwill beheldinreset at thecompl etion of aprogramcycle("Reset"), or bereset and
then permittedto begincodeexecution ("Run").

E.2ProgrammingOptions

TheZNEOfamily offersavariety of programmingoptionswhich canbesel ected viaM PManager when
theimageisloadedintotheprogrammer. Fromthe" L oad I magefromFile" window, click the" Options' button
toopentheZNEO Optionswindow. Select theprogramming optionsprior toclickingthe" L oad Image" button.

Theparametersthat can bemodifiedinthiswindow aredevicedependent, sobecertainto selectthe
target devicefromthe"Device Type" dropdownlist beforeopeningthe Optionswindow.
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IMEQ Programming Options

~Swfatch-Dog Timer Function 1 Laws Power Option : Flazh Praotection -
Interupt /0T _RES ]Enabled [LPOPT=0] _T_J ¥ ReadPraotect
- Watch-ijn:-g Timer Enable i Motar Control E nable -
| &tomatic fwDT_A0 = 0) >| | | |Enabed [MCEN=1) =] ¥ Flash Wirite Frotect
— Dscillater Selection- S High Side Dff State- e
| Estemal RC[0SC_SEL1:0]<00]  ~| | | |0(0FFH=0] |
- ﬁnltage Erown-Out in S"tn:np Mode - -~ Low Side OFf State :
| Enabled (vBO_&0=1] ~| | |ooFFL=o) |
Dei:nug LART Enable: e
| Disabled [DEGUART=1] | Accept

E.3-Target CableConnections

TheTarget Cableassembly providestheconnection betweentheprogrammer andthefour taget boards.
Thestandard assmebly providesconnecti onsto the6-pin DBG connector used by Zilogontheir devel opment
andevauationboards. Optionally, acustomer may request aTarget Cableassembly which providesbareleads
onthetarget endsof thecableassembly, allowingthecustomer to producecustominterconnectswhichare
compatiblewithagivenmanufacturing or devel opment setup. Thefoll owing tableshowsthepinassignmentsfor
thevariousconnectors. OneTarget Cableassembly providesfour setsof target programmingsignals.
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MP .
Targ%t Signal Zilog
Signal Description | Wire Color | DBG Pin
Connector | Name 4
Pin #
1 - Not Used
2 Vcec Target Vee ﬁ
- 3 - Not Used -
E 4 DBG Target Debug signal  Yellow 4
= 5 RESET Target Device Reset Violet 2
o 6 - Not Used =
S 7 - Not Used -
8 GND Target GND 3
9 Vcc Target Vcec 1
o 10 - Not Used -
03_ 11 DBG Target Debug signal Yellow 4
= 12 RESET Target Device Reset Violet 2
o 13 - Not Used =
|c_5 14 - Not Used -
15 GND Target GND 3
16 Vcc Target Vcec 1
® 17 - Not Used -
Dc? 18 DBG Target Debug signal Yellow 4
= 19 RESET Target Device Reset Violet 2
o 20 - Not Used -
S 21 - Not Used -
22 GND__ Target GND w
23 Vcc Target Ve 1
N 24 - Not Used -
E 25 DBG Target Debug signal  Yellow 4
= 26 RESET Target Device Reset Violet 2
o 27 - Not Used =
& 28 - Not Used
29 GND_Target GND | Black I
30 - Not Used

NOTE: TheGND signal must becommon amongst thefour tar get portswhen connected tothe
programmer. All GNDsar etied together internal toM PQ.
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Appendix F - Atmel AVR

Thisappendix providesdetail sof connectionand operation of theMPQ programmer for Atmel AVR
microcontrollers.

F.1 Device Options

TheDeviceOptionsintheL oad |mageand Read | magewindowsallow theoperator to sel ect thedevice
type, operating voltageand programming modefor theimagebeingloadedinto M PQ Flash.

MPQ-AV R supportsthreeAV R devicefamilies: ATtiny, ATmegaand AT90Sseriesmicrocontrollers.
Thedesiredfamily issel ected fromthe Device Family dropdown box inthe L oad Imageor Read Imagewin-
dow.

i Load Image From File E'E'E'

Image |nfarmation

Image Mumber | 4 ,1

Image File  [oA hex Cancel ‘ I HRestricted Count

Security

Load Image ‘ I Bead Pratect

Image Mams 1.:“ ‘

Optionz

Device Options for Thiz Image

{* SP| Prograrmming " JTAG Programming

| Drevice Family | Device Type | Target Yoltage Target Freqg
|&Tmega A v | |ATmegads | |1s 1000 [MHz =)

F.1.1 Device Type

DeviceTypeidentifiestheparticular manufacturer'spart number of thedevicefor whichtheimagebeing
loadedisintended. Select theproper devicefromthedropdownlist. MPQwill usethisinformationprior to
programmingtoverify thedevicel D inthepart tobeprogrammed.

F.1.2Target Voltage

Selectthevoltageat whichthetarget systemwill beoperating during theprogramming of thedevice. MPQ
will usethisinformationtoverify that thetarget power isat theproper |evel beforebeginningtheprogramming
operation. Thesel ection of target voltagesavail ableinthedropdownlist will depend upontheparticular device
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selectedin"DeviceType", somakethedevicetypeselectionfirst.

F.1.3 Mode

TherearetwoModeselectionsavailablefor AVR, "Reset" and"Run". TheM odesel ection determines
whether thetarget systemwill beheldinreset at thecompl etion of aprogramcycle("Reset"), or bereset and
then permittedtobegincodeexecution("Run").

F.1.4Target Frequency

TheTarget Frequency must beset for SPI modeprogrammingonly. Itisusedtodeterminethemaximum
clock frequency at whichthe SPI programminginterfacecan berun. The frequency entered hereshouldbethe
operating frequency of thetarget microcontroller, asdetermined by thefusesettingsand/or crystal or oscillator
onthetarget hardware.

F.1.5SPI/JTAG Protocol Select

Twooptionbuttons, SPl and JTAG, intheDevice Optionsframeallow theuser to choosethewhich
programminginterfaceisto beusedto programtheimage. Notethat somedevicesdo not support bothinter-
facesand, asaresult, both optionsmay not beavailable.

F.2ProgrammingOptions

TheAVRfamily offersavariety of programming optionswhich canbesel ectedviaM PManager whenthe
imageisloadedintotheprogrammer. Fromthe" L oadmagefromFil€" window, click the" Options' buttonto
opentheAV R Optionswindow. Theoptionsincludefusesettings, optional EEPROM programmingand
optional OSCCA L valueselection. Thedesired programming optionsmust besel ected prior toclickingthe
"L oadImage" button.

Theavailableprogramming optionsaredevicedependent, so becertainto sel ect thetarget devicefromthe
"DeviceType" dropdownlist beforeopeningtheOptionswindow. M akethedesired changesintheOptions
window, asdescribed below, thenclick Accept toreturntothemainLoad |magewindow. Y oumay openthe
Optionswindow again, tomakeadditional changesor verify values, asmany timesasnecessary beforeclicking
L oadImage.

F.2.1 FuseValues

TheAV RfusesettingsareshownintheOptionswindow. When adeviceissel ected, thefuseva uesare
set tothemanufacturer'sdefault values. Tomodify thefuseval ues, click onthefieldthat youwouldliketo
modify, and anoptionbox will appear, enumerating theavail ableoptionsand allowing youto chooseone.
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AVR Programming Options - ATmega48

Lock Bitz

Low Fusze Buyte
iEe
CEDINE Crout SUT:CKSEL
1] 1 1]

High Fuze Bute
R E | 5 | 4 | a
RSTDISBL = DWEM SPIEM WHTOM EESAWVE
1

Extended Fusze Bute
4 | 3
<ndus SELFPRGEH
1

~EEPROM | rite Calibration alue to T arget Memomy———
v Load EEFROM Image

Select Walue 1Internal Oze. lj

Image File  =eproml28tag. hex “_J

* Flazh " EEPROM
Image Name | zeprom1 28tag

Addresz [Hex] 1|:|

F.2.2EEPROM Programming

Most AV R deviceshaveinternal EEPROM which canbeprogrammed by theM PQ during theprogram-
mingoperation. Toenablethisfunction, check the"L oad EEPROM Image" check box intheoptionswindow,

andsel ect afilecontai ningthe EEPROM imageinformation. Notethat the EEPROM imagemust becontained
inanintel HEX formattedfile. Y oumay a so provideanamefor theimageby typing upto 20 charactersinthe
"ImageName" field. Theimagenamedefaultstothefilenameof theselectedimagefile.
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F.2.30SCCAL Programming

Differentmembersof the AV R familiesprovidease ection of internal oscillatorswhichmay besel ected as
thesystemclock. Each part providesoneor morefactory-provided calibrationva ueswhich, whenloadedinto
the OSCCAL registerinthemicrocontroller, tunetheinternal oscill ator to provideamoreaccuratefrequency
setting. Thecalibrationval ue, or oneof thecalibrationvaluesinthecasewheremultiplevaluesareprovided, is
automatically loadedintothepart'sOSCCA L register uponreset. However, theval ue(s) cannot beread
directly by microcontroller firmware. For thoseapplicationswhichrequireaccesstothecalibrationvalue, MPQ
will writetheval ueto apredetermined|ocationin Flashor EEPROM whenthepartisprogramed. TO usethis
feature, select thedesired calibration val uefromthedropdown box inthe Optionswindow, select EEPROM or
Flashand provideanaddressfor thevalueto beprogrammed. If thisfeatureisnot desired, select"None" from
thedropdownboxinthisoptionframe. Thisisthedefault condition.

F.3- Target CableConnections

TheMPQ-AVRisshippedwithtwo Target Cableassemblies- onefor SPl and onefor JTAG program-
ming. Theconnector pinoutscorrespondtothestandard0.1" x 0.1" spaced 6-pin (SPI) and 10-pin (JTAG)
programming connectorsspecified by Atmel for SPI and JTAG programming. Thefollowingtablesshowthe
pinassi gnmentsfor thevariousconnectors. Notethat one Target Cableassembly providesfour setsof target
programmingsignals.
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MPQ-AVR(SPI) Target Cable Connections
MPQ
Target Signal | _. . . Atmel
Connector | Name Signal Description | Wire Color SPI Pin #
Pin #

1 - Not Used

2 Vcc Target Vcec 2
- 3 SCK Program clock 3
05_ 4 MOSI Program Data In White 4
= 5 MISO Program Data Out Yellow 1
o 6 RESET Target Device Reset Violet 5
S 7 - Not Used -

8 GND Target GND Black 6

9 Vcc Target Vecc 2
N 10 SCK Program clock Blue 3
E 11 MOSI Program Data In White 4
= 12 MISO Program Data Out Yellow 1
o 13 RESET Target Device Reset Violet 5
|c_u 14 - Not Used -

15 GND Target GND Black 6

16 Vcc Target Ve 2
o 17 SCK Program clock Blue 3
E 18 MOSI Program Data In White 4
= 19 MISO Program Data Out Yellow 1
o 20 RESET Target Device Reset Violet 5
S 21 - Not Used =

22 GND Target GND Black 6

23 Vcc Target Ve 2
N 24 SCK  Program clock Blue 3
;cz 25 MOSI Program Data In White 4
= 26 MISO Program Data Out Yellow 1
o 27 RESET Target Device Reset Violet 5
f_s 28 - Not Used =

29 GND_Target GND | Black NN

30 - Not Used

NOTE: TheGND signal must becommon amongst thefour tar get portswhen connected tothe
programmer. All GNDsar etied together internal toM PQ.
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MPQ-AVR(JTAG) Target Cable Connections
MP
Targ(gt Signal . " . Atmel_
Signal Description | Wire Color [JTAG Pin
Connector | Name #
Pin #

1 - Not Used

2 Vcc Target Ve 4
- 3 TCK Program clock 1
E 4 TDI  Program Data In White 9
= 5 TDO Program Data Out Yellow 3
o 6 RESET Target Device Reset Violet 6
S 7 TMS Program Mode Select Green 5

8 GND Target GND Black 2

9 Vcc Target Ve 4
N 10 TCK Program clock Blue 1
E 11 TDI  Program Data In White 9
= 12 TDO Program Data Out Yellow 3
o 13 RESET Target Device Reset Violet 6
S 14 TMS Program Mode Select Green 5

15 GND Target GND Black 2

16 Vcc Target Ve 4
® 17 TCK Program clock Blue 1
E 18 TDI  Program Data In White 9
= 19 TDO Program Data Out Yellow 3
o 20 RESET Target Device Reset Violet 6
S 21 TMS Program Mode Select Green 5

22 GND Target GND Black 2

23 Vcc Target Ve 4
N 24 TCK Program clock Blue 1
E 25 TDI  Program Data In White 9
2 26 TDO Program Data Out Yellow 3
o 27 RESET Target Device Reset Violet 6
S 28 TMS Program Mode Select Green 5

29 GND_Target GND | Black PN

30 - Not Used

NOTE: TheGND signal must becommon amongst thefour tar get portswhen connected tothe

programmer. All GNDsar etied together internal toM PQ.

RPM Systems Corporation

November, 2010 Page 50




MPQ Manufacturing Programmer User's Guide

Appendix G - Atmel AVR32

Thisappendix providesdetail sof connectionand operation of theM PQ programmer for Atmel AVR32
microcontrollers.

G.1 Device Options
TheDeviceOptionsintheL oad | mageand Read | magewindowsallow theoperator to sel ect thedevice
type, operating voltageand programming modefor theimagebeingloadedinto M PQ Flash.

MPQ-AVR32supportsonly AVR32Family microcontrollers,soonly AVR32insavailablefromthe
DeviceFamily dropdownbox intheL oad | mageor Read |magewindow.

§ Load Image From File

— Image Information- o Security-
Options Load Image
Image Muriber r‘j.l = [~ Read Pratect
Image File  [evk? hex —‘_j [ Restricted Count
Senalization Cancel
Image Marne 1evk2 Court
— Device Options for T his Image-
| Device Family | Device Type | TargetVoltage | Mode
| A3z v | |aT320C380128 ~| |20 |

G.1.1 Device Type

DeviceTypeidentifiestheparticular manufacturer'spart number of thedevicefor whichtheimagebeing
loadedisintended. Select theproper devicefromthedropdownlist. MPQwill usethisinformationprior to
programmingtoverify thedevicel D inthepart tobeprogrammed.

G.1.2Target Voltage

Selectthevoltageat whichthetarget system Viowill beoperating during theprogramming of thedevice.
MPQwill usethisinformationtoverify that thetarget power isat theproper level beforebeginningtheprogram-
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mingoperation. Thesel ection of target voltagesavail ableinthedropdownlist will depend upontheparticular
devicesdlectedin"DeviceType", somakethedevicetypesel ectionfirst.

G.1.3 Mode

TherearetwoM odesel ectionsavailablefor AVR32, "Reseat” and"Run”. TheM odesel ection determines
whether thetarget systemwill beheldinreset at thecompl etion of aprogramcycle("Reset"), or bereset and
then permittedto begincodeexecution("Run").

G.2ProgrammingOptions

TheAVR32family offersavariety of programming optionswhich can besel ected viaM PManager when
theimageisloadedintotheprogrammer. Fromthe" L oad I magefromFile" window, click the" Options' button
toopentheAV R Optionswindow. Theoptionsincludefusesettings, optional User Memory programmingand
Security Fuseprogramming. Thedesired programming optionsmust besel ected prior toclickingthe" L oad
Image” button.

Theavailableprogramming optionsaredevicedependent, so becertainto sel ect thetarget devicefromthe
"DeviceType" dropdownlist beforeopening the Optionswindow. Makethedesired changesintheOptions
window, asdescribed bel ow, then click Accept toreturntothemain L oad Imagewindow. Y oumay openthe
Optionswindow again, tomakeadditional changesor verify val ues, asmany timesasnecessary beforeclicking
LoadImage.

G.2.1 Fuse Values

TheAV R32fusesettingsareshownintheOptionswindow. When adeviceissel ected, thefusevaluesare
settothemanufacturer'sdefault values. Tomodify thefuseval ues, click onthefieldthat youwouldliketo
modify, andanoptionbox will appear, enumerating theavail ableoptionsand all owing youto chooseone.
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