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User’s Guide - TapRoot & Root 1
1. Overview

1.1 TapRoot and Root 1

TapRoot providesaconvenientinterfacethroughwhichauser may becomefamiliar withthebasi ccapabilities
of theRoot 1USB TestHost (* Root 1'). TapRoot al so providesfeaturesand utilitiesthat areuseful duringthe
devel opment andimplementati on of test strategiesusing Root 1.

Root 1 providesapowerful command set for bothinteractiveand RootScript applications. The* Root 1
Interface Specification” , included onthe CD-ROM “Root 1 Documentationand Support”, providesadetailed
descriptionof theRoot 1 control interface, modesof operationand command set. The* Applications’ folder onthe
CD-ROM includesapplication notesdi scussing bothinteractiveand RootScript applications. Thisfolder also
containsdynamically linkedlibaries(DL L s) for Windows, and exampl es, including C sourcecode, for interactiveand
RootScriptapplications.

1.2 User’sGuide

Thisguidecontainsanintroductionto TapRoot and Root 1, followed by detail edinformationonthe TapRoot
featuresand utility functions. Oncethebas csof connectingtoand communi catingwith Root 1 areaccomplished, the
TapRoot featureset and utility functionsarecoveredindetail. For completeinformationonRoot 1 functions, please
refer tothe” Root 1 Interface Specification” (seebelow).

» Section 2 showshow to connect aRoot 1 and host PC, establishing control withthe TapRoot application.

» Section 3 exploresthe TapRoot feature set and how thefeaturesareusedto control or interact witha
Root 1.

» Section4 describesutility functionsprovided with TapRoot for building USB commands, viewingUSB
devicedescriptorsand managingtheRoot 1 flashmemory.

Namesof TapRoot functions, commands, andwindowsor framesareitalicized. (e.g. - Root Port Satus, File/
New, Program) Titlesand namesof Taproot features, |abels, or controlsarequoted. (e.g.- “VccEnable’, * Sus-
pend”,“ Applications’)

1.3Root 11nterface Specification

Thisguideisintendedtointroducetheuser tothecapabilitiesof Root 1 andthe TapRoot i nterfacesoftware.
Whentheuserisready to put Root 1 to moreadvancedtasks, it will benecessary to have accessto detailedinfor-
mationonall of Root 1’ sfeatures. ThisisprovidedintheRoot 1 | nterface Specification, included onthe Documen-
tationand Support CD-ROM. Inkey sectionsof thisguide, referencestothel nterface Specification section con-
taining compl eteinformationonatopicareprovidedfor theinterested reader.

Thelnterface Specification containsacompl etedescription of thecommand protocol for Root 1, includingthe
different Root 1 operating modes. Byte-by-bytedetail sof each command and thecommand/responsesequencesare
provided. Root 1 candetect and report certain USB eventsand theseare described. Root 1 script usage and
management, introducedin sections3and 4 of thisdocument arefully explainedinthel nterface Specification.

Windowsisaregistered trademark of the Microsoft Corporation. EZ-USB isaregistered trademark of the Cypress Semiconductor
Corporation. Root 1 and TapRoot are trademarks of RPM Systems, Inc.
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2. Root 1 Installation and Familiarization

TheRoot lingtdlationkitincludesthefollowingitems:
* Root 1 Documentationand Support CD-ROM
* Root 1-to- PCHost CommunicationsCable
* R1-PSW Root 1 Universal Input Power Supply

Theset of instructionsinthissection of theUser’ sGuide assumethat Root 1isnot connectedtoany USB
devicesandthat it hasnot been configuredto useadefault RootScript (seesection4.3).

Figurel - The TapRoot - Root 1 System Components

Communications
Cable

9-pin Power Suppl
] pply
— COM1-4 || ——
PC running TapRoot 25-pin [] Power (white)
Root 1

2.1Install TapRoot onyour PC

Insertthe* Root 1 Documentationand Support” CD-ROM intotheHost PC and openthe” TapRoot” folder.
Thesetup programisnamed setup.exe. Runit by double-clickingitsiconor name. Follow theinstructionstoinstall
the TapRoot program onthePC.

2.2Connect theCommunicationsCable

Plug thecommuni cationscabl € s25-pin connector intotheRoot 1 Control” port. Plugthecable’ s9-pin
connector intoaserial (COM) port of your host PC. TapRoot supports COM 1 through COM4.

2.3 Apply Power toRoot 1
Plugthe whitepower connector fromthepower supply intothemating power connector on Root 1.

Plug the Root 1 power supply into astandard AC outlet to apply power to Root 1. (Note: TheR1-PSW
power supply isa universal input power supply. It will provide the proper power to Root 1 froman AC line
voltage from 100 to 240V and 50 or 60H2).



2.4 Root 1 StatusLEDs

After Root 1ispowered and hasconfigureditsinternal logic, it will display twosolid greenand oneflashingred
statusL EDs. Thegreen LED closesttothe USB connector indicatesthat Root 1ispowered. Theremaining green
LED indicatesthat Root 1 hassuccessfully configureditsinternal logic. Thered LED flasheswhenRoot lisconfig-
uredanditscontrol interfaceisready tointeract withahost.

2.5Start TapRoot

Start TapRoot fromthe TapRoot programgroupintheWindows* Start/Programs’ menu. (Note: If thedefault
program group was changed during installation, the TapRoot programwill be accessed from a different
programgroup.) TapRoot canbeterminated either viathe“ File/Exit” pull-downmenuor the WindowsClose
Applicationbuttonat theupper right.

2.6 Connect to Root 1

Inthe TapRoot “ Comm Select” window, sel ect thecheckbox for the COM port towhich Root 1 isconnected
andthenclick the* Connect” button. TapRootwill interrogateRoot 1 for itsfirmwarerevisionandtheamount of
installedRAM. That informationwill bedisplayedinthe TapRoot Host frame. Atthispoint, TapRootisready to
control theconfigurationof Root 1.

2.7ControllingRoot 1

TapRoot’ sRoot Port Satuswindow will initially show that USB power isoff and that no deviceisconnected.
Click the*VccEnable” buttoninthe USB Vcc Control window to enable Root 1 USB buspower ontheVccline.
TheRoot Port Satuswindow will now report that USB power is“On”.

Afterinitial power-up, Root 1will beinitsAutomatic M ode(seesection 3.5). Inthismode, Root 1 will auto-
matically enumerateand configureany devicesasthey areconnectedtothe USB port. PlugaUSB deviceinto Root
1,anda“ Connect” messagewill bedisplayedin TapRoot’ sRoot 1 frame. For example:

*** Connect
Addr ess: 0x02 DevC ass: 0x00 Vendor | D 0x0123 Product I D: 0x5678
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3. TapRoot Feature Set

3.1 TapRoot Monitoring Frames

TapRoot hasthreemonitoring framesthat display Root 1 statusor communications- Root Port Status, Host,
and Root 1.
3.1.1 Root Port Status Frame

TheRoot Port SatusframedisplaysRoot 1 USB power and connection status. ‘ Root Port’ refersto the Root
1USB Test Port - thesingleseries-A USB connector onRoot 1’ sfront panel.

ThePower window indicateswhether USB power isonor off.

The Connect window indicateswhether adeviceisconnectedtotheRoot Port and, if so, whether itisalow-
speedor full-speed device. The Connect window indicatesonly thetypeof devicewhichisconnecteddirectly tothe
Root Port. If that devicehappenstobeaUSB hub, itwill beproperly identified asafull-speed USB device, even
thoughlow-speed devicesmay beattached downstream of thehub.

TheRoot Port Satusframeal soindicateswhether the Root Port stateisActive or Suspended.

3.1.2Host Frame

TheHost framelistsall control actionsbetweentheHost and Root 1. ThemessagesintheHost framecanbe
clearedby clickingthe® Clear” control.
3.1.3Root 1 Frame

TheRoot 1 frameshowsasummarized and formatted view of theRoot 1 USB messages. Themessagesinthe
Root 1 framecanbecleared by clickingthe“ Clear” control.

3.2 TapRoot Sessionsand the Comm Select Frame

The Comm Select frame contains sel ection buttonsfor the COM port (1to 4) to be used for Host-to-Root 1
communications

A TapRoot session beginsby selectingaCOM port and clickingthe” Connect” button. TapRoot theninterro-
gatesRoot 1todetermineitsfirmwarerevisionandinstalled RAM. ThisinformationisdisplayedintheHost win-
dow. Thesessi onmay beterminated at any timeby clicking“ Disconnect”. TerminatingaTapRoot sessionwill not
changetheconfigurationof Root 1.

TheCOM port sel ection buttonsarenot enabled whenaTapRoot sessionisactive.

3.2Power Control UsingtheUSB VccControl Frame

Root 1 allowstheuser to enableand disable USB buspower andto control thevoltagewithinthe4.40to
5.25V rangeallowedfor USB. Thesefunctionscan beused regardlessof whether Automatic mode(section 3.5 of
thisguide) isenabled or disabled. TheRoot 1 I nterface Specification section 3.5and 3.6 describe USB Power
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Control functions.

3.2.1Enablingand Disabling Power

Atthebeginning of asession, TapRootinitializesUSB V ccto5.00V with buspower disabled. Toenableand
disableUSB power, click onthe*VccEnable” and*V ccDisable” buttonsintheUSB Vee Control frame.

Theuser may modify thebusvoltagesetting at any time, whether or not V ccisenabled, by enteringanew
valueinthevoltagewindow andclicking“ SetVcc”. If avalueoutsidetheallowedrangeisentered, thevoltageisset
anddisplayedat theclosestallowedvalue.

Changesto USB buspower statusor voltagearereported inthe Host window.

3.2.2 Autorecovery

Sel ecting the AutoRecovery checkbox causesRoot 1 to automatically attempt toreenable USB V cc after a
deviceovercurrent fault causesbuspower to bedisabled.

Whenanovercurrent fault occurs, amessageisdisplayedintheRoot-1window. Vcc Enablestatusis
changedto* Disconnected”, and the Connect Satuswindow will show “NoDevice” . Onceper second, Root 1 will
thenre-enableV ccand check for faults. Becausetheovercurrent conditionistypically still present, alist of “ Device
Fault” error messageswill appear intheRoot 1frame.

Shouldtheovercurrent conditionclear, anew * Connect” messagewill bedisplayedintheRoot 1 frame, Vcc
Enablestatuswill changetoEnabled”, and theRoot Port Satusframewill display thenormal deviceinformation.

3.4Current Measurement UsingtheVbusCurrent Frame

TheVbusCurrent frameallowstheuser to performmeasurementsof theUSB V cccurrent draw. Selectingthe
“Measure” option causesasinglecurrent measurement to bemadeand reportedinthecurrent window. Selectingthe
“Continuous’ option causes TapRoot torequest current measurementsfrom Root 1 continuously, updatingthe
displayed current measurement approximately once per second. (seesection 3.6 of theRoot 1 | nterface Specifica-
tion)

3.5 AutoM ode and the AutoM ode Checkbox

By default, TapRoot configuresRoot 1 toitsAutomatic M odeand will show the AutoMode checkbox as
selected. Inthismode, Root 1 performsmany of thefunctionsof anormal USB host controller automatically -
devicesconnectedtotheUSB port arereset, enumerated and placedintheir default configuration. (seesection 2.7
of theRoot 1| nterface Specification)

Deselectingthe AutoModecheckbox will disableRoot 1’ sAutomaticMode. A promptwill requireconfirma:
tionthat Automatic M odeistobedisabled. After Automatic M odeisdisabled, devicesconnected to Root 1 will not
beautomatically reset, enumerated or configured. (A compl etedescriptionof Root 1 modesisavailableinthe* Root
1interface Specification.”) Resalecting AutoModewill resultinarepest of thedeviceinitializationand configuration
sequence.
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3.5.1Enumerationand Configuration

Thesuccessful enumerationand configuration of anewly attached deviceresultsinthegenerationof a“ Con-
nect” messageby Root 1 whichisinterpreted and displayedintheRoot 1 frame. Themessageincludesthevendor
I D and product I D information read fromthe U SB device' sDeviceDescriptor, and the USB addresswhich Root 1
hasassignedtothedevice. If thedeviceconnected totheroot portisaUSB hub, Root 1 enablesthe hub’ sdown-
stream portsand monitorsthehub statusfor connectsand disconnects. Deviceswhich attach downstream of thehub
area soautomatically configuredwhenthey aredetected. (Section4 of theRoot 1 Interface Specificationdea swith
thereporting of USB eventsby Root 1.)

Whether adeviceconnectsdirectly totheRoot Port or toanexternal hub, theenumerationand configuration
procedureemployed by Root 1istypical of aUSB host controller. A delay of 100 msecfollowsthephysical con-
nectionof thedevicesothat it canstabilize. Followingthat delay, aUSB Reset, | asting approximately 64 msec, is
appliedtothedevice.

Oncethe USB Resetisremoved fromthebus, adelay of 10 msecisallowed beforethedevicemust be
preparedtorespondtotrafficat USB addressO. Root 1 readsthefirst eight bytesof thedevice’ sDevice Descriptor
todeterminethedevice scontrol endpoint MaxPacketSi ze. (M axPacketSi zedefi nesthemaximumnumber of bytes
thedevicecantransferinasinglepacket toor fromthecontrol endpoint.) Thedeviceisthenassigned anaddress
(enumerated). A delay of 2msecfollowsenumeration, after whichthedevicemust bepreparedtorespondtotraffic
atitsnewly assigned address. Root 1 thenreadstheentire Device Descriptor and Configuration, relayingtheinfor-
mationto TapRoot whereitisdisplayedintheRoot 1 frame.

3.5.2Disconnection

Physically disconnectingaconfigureddevicewhileRoot 1is in Automatic M oderesultsina® Disconnect”
messagebeing generated by Root 1 and displayedintheRoot 1 frame. The* Disconnect” messageincludesthe
addressass gned tothedisconnecting deviceduring enumeration.

3.5.3DataMessages

InAutomaticMode, USB Interrupt I N endpoi ntsdefinedinthedevice sdefault configurationarepolled by
Root 1. Any datareturned by thedeviceinresponseisdisplayedintheRoot 1 frameasa“ Data’ message. A
“Datd’ messageincludestheaddressand endpoint fromwhichthedatawasrecei ved and thedataitsel f represented
ashex bytes. NAK responsesfrominterrupt endpointsarenot reported by Root 1.

Thefollowing message sampl esshow thecontentsof theRoot 1 frameafter adeviceconnect, datareport, and
disconnect:
*** Connect
Addr ess: 0x02 DevC ass: 0x00 Vendor | D: 0x04B4 Product I D: 0x6370
*** Data -- Address: 0x02 EndPoi nt: 0x01
00 00 01 00

*** Dji sconnect
Addr ess: 0x02

3.6USB ControlsFrame
TheUSB Controlsframe controlsUSB Reset and USB Suspend/Resumefunctions(see section 3 of theRoot
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11Interface Specification). Clickingthe* USB Reset” buttonwill issueaUSB Reset ontheRoot Port. If AutoM ode
isenabled, aUSB Resetwill resultinacompl etere-enumerationand reconfigurationof all devicesattachedtothe
USB. If AutoModeisdisabled, the USB Reset will begenerated at the Root Port, but no other actionwill betaken
automatically by Root 1.

“Suspend” and“ Resume” enableand disablethegeneration of Start of Frame (SOF) packetsonthe USB.
AccordingtotheUSB specification, theabsenceof activity onthebusfor morethan 3msecwill causedevices
attached tothebusto enter the Suspend state, and after 10 msec of no activity, affected devicesmust becompl etely
inthe Suspend state. The* Suspend” button placesthe USB inthe Suspend stateat theRoot Portlevel. That is, the
deviceattachedtotheRoot Port and all devicesattached downstream of that device, if itisahub, will besus-
pended. Clickingthe® Resume” buttonwill restart SOF activity onthebus.

Root 1 fully supportsUSB RemoteWakeup functionsfrom devicesattached tothebuswhicharecapabl eof
generating remotewakeup signalingand enabledtodo so.

3.7RootScriptsand theRootScript Frame

RootScriptsarebatchesof theRoot 1 commandslistedin section 5 of theRoot 1 | nterface Specification.
UsingtheRootScript framecontrolsall owstheuser to downl oad and subsequently execute RootScriptson Root 1.
Clickingthe“Load” button opensabrowsewindow, allowingtheuser to browsefor theRootScript filetobe
loaded. Thestandardfileextensionused by TapRoot for RootScriptfilesis®.rs’.

Uponopeningthefile, TapRoot displaysthescript filenameintheFileNamewindow (nexttothe* L oad”
button), and downloadsittoRoot 1. (A compl etedescription of RootScriptsisavailableinthe* Root 1 Interface
Specification”.) Two*“ Download” messagesmay bedisplayedintheHost framebecause TapRoot i ssuesaPro-
gramcommand beforestarting to downl oad ascript. Scriptstypically al so containaProgramcommand asthefirst
lineof thescript. Both Programcommandsinvokearesponsefrom Root 1 and arereported.

Duringthedownload, thescriptindex window (nexttothe® Run” button) incrementstoindicatethenumber of
commandsloaded. Whenthedownl oadiscompl ete, the Script | ndex window indicatestheindex | ocation of the
script’sSRS_End command.

Tobeginexecutionof thescript, click the* Run” button. (The* Run” buttonisdisabled duringdownload.) A
script may terminateonitsown, or theuser may terminateit by clickingthe* Stop” button. (The* Run” button|abel
changesto* Stop” whiletheRootScriptisrunning.) Ontermination of thescript, the Script Index window will display
theindex at whichscript executionhalted.

During script download and execution, AutoM odei sdi sabled, no Root Port Statuspol lingisperformed, and
continuouscurrent measurement, if enabled, istemporarily suspended.
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3.8 Session L ogging

TapRoot can createtime-stamped text fil esthat record al og of messagesand datafrom Root 1 and attached
USB devices, includingthosecaused by aTapRoot utility. Openanewloggingfileby usingthe” File/New” pull-
down menu selectionto openabrowsewindow. Browsetoor createthedesiredfolder and enter afilename. If the
destinationfilenameal ready exists, apromptwill requirethat confirmationthat itistobeoverwritten. All subsequent
messagesshownintheRoot 1 framewill berecordedintheloggingfile. Usethe® File/Close” pull-downmenu
selectiontoterminatel oggingand closethefile.
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4. TapRoot Utilities

TapRoot utilitiesareinvoked by clickingthelargebuttonsinthe® Utilities’ frameat thebottom of the TapRoot
window or by usingthe*® Utilities’ pull-downmenu.

4.1 Device Request Builder

TheDeviceRequest Builder utility allowstheuser to construct Root 1 DevRgst commandswhichgenerate
USB DeviceRequest commandstothecontrol endpoint of an attached USB device. Thestandard DeviceRequest
fieldsareprovided, and upto 32 bytesof datacan beincluded withaHost-to-Device (Setup-DataOut) request.
Thiscommandisdescribedinsection 3.1 of theRoot 1 I nterface Specification.

TheinformationinthevariousDeviceRequest fieldswill bedi splayed ashexadecimal val ues. Theuser may
enter informationeither asdecimal, or ashexadecimal valuesby prefixingthedatawith” 0x” . Thedatabyteswill be
accessibleonly for requestswhosedirectionisHost-to-Device, asindicated by bit 7 of thebmRequest Typefield
beingsettoO.

If the deviceto beaccessed was connected to Root 1in Automatic Mode, Root 1 will beaware of the
device' sspeed and M axPacketSi zerequirementsand thesewill beshowninthewindow. If thedevicewasattached
with Automatic M odedisabl ed, thisinformation must beprovided by theuser inthewindowsprovided. Thedevice
speed and MaxPacketS zewindowswill only beaccessibleif AutoModeisdisabled.

Oncetherequestisfully constructedinthe Device Request Builder window, it may besent to Root 1 by
clickingthe® Send” button. TheRoot 1’ sresponsetothecommandwill bedisplayedintheRoot 1 frame.

For convenience, DeviceRequest Builder allowsrequeststobesaved andreused. The* Save” buttonwill
openabrowsewindow, sothat theuser may specify afilenameand|ocationfor thedevicerequestinformation. The
standardfileextensionused by TapRoot for devicerequest filesis® .dr”. Toreusethesavedfile, click the* Open”
button, againinvokingabrowsewindow, whichisusedtolocateand sel ect thefileto bel oaded.

4.2 Descriptor Viewer

TheDescriptor Viewer utility allowstheuser to specify adeviceby USB addressandreaditsfull set of
standard descriptorsby clickingthe” Get Descriptors’ button. Onceread, thedescriptorsaredisplayed inDescrip-
tor Viewer’ sscrollingwindow. Inaddition, thedescriptor set may besavedtoafileby clickingthe® Save” button
whichopensafilebrowsewindow.

4.3 Flash Management

Themechanicsof manipulating RootScriptsintheRoot 1 flashmemory aredescribedin section 6 of theRoot 1
| nterface Specification.
4.3.1 Default RootScripts

A default RootScript canbestoredinRoot 1 non-volatileflashmemory. Root 1 canbeconfiguredto execute
thedefault script on power up, rather than entering I nteractiveM ode. TheFlash Management utility facilitatesthe
programming and control of default scripts. Asdeliveredfromthefactory, or after new firmwareisloaded, Root 1's
default scriptisundefined.
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4.3.2 L oadingaNew Default Script

Anexisting RootScript canbeloadedinto Root 1 using theFlash Management utility. Thescriptisloaded by
selecting File/BurnNew Script fromthetool bar. A Windowsbrowsebox will appear, whichwill alow thedesired
scriptfiletobeselected. Oncethescript filehasbeen sel ected, theprogressof | oading the script into Root 1 RAM
will beshownintheTapRoot RootScript window. Whenthefilehasbeen successfully loaded, it can benamed by
entering uptoeight charactersintheNew Script Namefield. ThescriptisthenstoredinRoot 1’ sflash memory by
clickingthe“Program” button.

4.3.3Enablingand DisablingtheDefault Script

Whenadefault script hasbeenstoredin Root 1’ sflashmemory, it can beenabled or disabled. Whenthe
FlashManagement utility isactivated, it will report thenameand current status, enabled or disabled, of thedefault
script. If nodefault scriptisloaded, statuswill bereported as” Undefined” . Thedefault scriptisenabled or disabled
by clickingthe* Enable/Disable” buttonnext tothestatuswindow.

4.3.4EZ USB Firmwar el oading

TheEZUSB utility allowsfirmwarefilesstored onthehost to bedownloadedtoaUSB deviceviaRoot 1.
Firmwarefilesarefirst convertedto RootScripts, thentransferredtoRoot 1. Theuser thendirectsRoot 1to
transfer thefirmwarefiletoaconnected USB device.

ActivateEZ USB by selectingitfromthe“ Utilities’ pull-downmenu. Selectthedeviceaddresstowhichthe
thefirmwareistobetransferred. Click the® L oad Firmware” buttonto openafilebrowsewindow. Locateand
double-click thedesiredfileor selectitandclick “Open”. Thefilemust havetheextension®.hex” toberecognized as
anEZ USB firmwarefile. Thefilewill betransferredto Root 1 asaRootScriptfile. After transferiscomplete, click
“OK” toreturntothe TapRoot window. TheRootScript framewill show thefirmwarefilenameintheL oad window
withanextensionof “.rs’ asthefilehasbeen convertedtoaRootScriptfile.

Connect the USB deviceto bereprogrammed and be surethat the Root- 1 showsthat thedeviceisconnected
andthat the USB addresscorrespondstothat selectedinthe EZ USB dialog. TheUSB devicemay beconnected
andenumerated prior toenteringtheEZ USB utility, aswell.

Clickthe” Run” buttonintheRootScript frame. “ Running” will appear intheRootScript “ Run” window. When
thescript hascompleted, “ Stopped at (RootScriptindex)” will replace” Running” and theRoot 1 window should
display a“ Disconnect” message, followed by a“ Connect” messageasthereprogrammed devicere-enumerates
itself, accompanied by achangeintheappropriatel D fields.
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5.Root 1 FirmwareUpgrades

Fromtimetotime, RPM releasesfirmwareupgradesfor Root 1 - either tofix knownbugsor to add additional
features. Theserel easesaremadeavail ableviathel nternet at RPM’ sweb site- www.r pmsys.com.

Intheevent that you desireto upgradetheRoot 1 firmware, aspecial application (rlloader, suppliedonthe
“Root 1 Documentation and Support” CD-ROM) and cable adapter (Root 1 Upgrade Adapter) arerequiredto
downloadthenew firmwaretoRoot 1. Toinstall r1loader, openthe” FirmwareUpgrade’ folder onthe CD-ROM,
thendouble-click the® setup.exe” program.

Root 1 Upgrade Adapterscan bepurchased from RPM, or can be constructed by the customer fromthe
drawingprovidedinthe” Documentation” folder onthe* Root 1 Documentationand Support” CD-ROM.

RPM Systems Corporation Page 14



	Contents
	1. Overview 
	1.1 TapRoot and Root 1 
	1.2 User's Guide 
	1.3 Root 1 Interface Specification 
	2. Root 1 Installation and Familiarization 
	2.1 Install TapRoot on your PC 
	2.2 Connect the Communications Cable 
	2.3 Apply Power to Root 1 
	2.4 Root 1 Status LEDs 
	2.5 Start TapRoot 
	2.6 Connect to Root 1 
	2.7 Controlling Root 1 
	3. TapRoot Feature Set 
	3.1 TapRoot Monitoring Frames 
	3.1.1 Root Port Status Frame 
	3.1.2 Host Frame 
	3.1.3 Root 1 Frame 
	3.2 TapRoot Sessions and the Comm Select Frame 
	3.2 Power Control Using the USB Vcc Control Frame 
	3.2.1 Enabling and Disabling Power 
	3.2.2 Autorecovery 
	3.4 Current Measurement Using the Vbus Current Frame 
	 3.5 AutoMode and the AutoMode Checkbox 
	3.5.1 Enumeration and Configuration 
	3.5.2 Disconnection 
	3.5.3 Data Messages 
	3.6 USB Controls Frame 
	3.7 RootScripts and the RootScript Frame 
	3.8 Session Logging 
	4. TapRoot Utilities 
	4.1 Device Request Builder 
	4.2 Descriptor Viewer 
	4.3 Flash Management 
	4.3.1 Default RootScripts 
	4.3.2 Loading a New Default Script 
	4.3.3 Enabling and Disabling the Default Script 
	4.3.4 EZ USB Firmware Loading 
	5. Root 1 Firmware Upgrades 


