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WD 2005/ 026936 PCT/ US2004/ 028784 STANDARD CONFI GURABLE
UNI VERSAL SERI AL BUS (USB) DEVI CE | DENTI FI ER

WGBAOBEEREBND OF THE | NVENTI ON The present i nvene@DOS2004/028784

relates to the field of conputer peripherals. Mre 5
specifically, the present invention relates to a
standard device identifier for a Universal Serial Bus
(USB) peripheral device which enables any USB

peri phet ANDIARH CONFIGURMBILE UNAVEROAE! SERINEL BUSAISB)
i nt erchanged W th anotheydepFREEER OM t he sane
nodel |ine, without rernstaftratron of the device
driver or reconfiguration of the comunication port
for the repl acenBACKISROIRND GF DMEINS/HNBIONIevi ce. 10
The standard practice to inplenent a USB conmuni cati on
connection on a peripheral device requires that the
peri ' 1,
Phe SR K o T R PRIt PeifhRL Wie
splenrficadly 1 heipsesantoovgitios heatebio qosrtmdaotl d@/lca: 1demlfq:m dorlaSBniversal

jdentifi str.i 1 dat fro

S5 By B pstip bt vty whicn oiffes o B58 RSP deyige in o

pe it e n{daeglme 13 be8htSRAGged MR Ner USB dice! T thdkame model

Figure 1 IS unique 15 identifier 12 is typically

linecwithant wnsjglplaﬁ@ntogéhesdaemca|dr1ﬁ@rrmg¢001lflgbtatlph9 the communication
r s Vi 0 ar e tion which

G T T TS U SN

"uni quzmmaﬁrdqirdim td imqmerpaftatwm csmsmarcwén tdmebtrision a
devi ce 14 to uniquel

identify each p ral device
perBkerplexice dedies thet fhe neriahesal{gsios g e %FE Ahthqe in Figure 1,
thdRBhdifid.gih 'gpg Bﬁbll e Sb‘l}getrlgﬂ%‘rmﬁl?%évf& 1®M§Eé;c'r€]5h‘g; 1sﬁézpoghﬁ6{/1dmg a

evice 14 t comuni nore t
unéquic AR aienn'lﬁ&n' stinga B @myvtextidatafFifigur the periphesal defnce keg., a printer)

Rl A0S SR i SR T s
SanmRFI2G tyﬁcmt}ecreaéa bg aylhg ﬁle]sérlﬁtnuﬁmﬂbﬂﬁk'p@flﬁheral device 10
ports 16 anhd , resEect i vely. Each

oqpetliep h\sfmamat@ewm@l lsynfquom thaépzs’aﬁtwéarrm eria] grvicesl0. This

h de h
G s TR e S0 TERSL BryiE I B gty encn
peBphéraliedelvickitdt isldtacBel to it via a USB link.

This unique identification allows the operating system of the host device 14 to

communicate with more than one USB peripheral device as shown in Figure 2, even if the
peripheral devices are the same (e.g., Scanner model XYZ). Figure 2 shows two peripheral
devices 10 and 20 connected to the host device 14 at communications ports 16 and 17
(COM 3 and COM 4), respectively. Each peripheral device is from the same model line 13
(model XYZ). However, each peripheral device has a unique serial number 11, 21, and
therefore a unique USB identifier 12, 22.

This standard implementation has the limitation that, in the event a peripheral
device is replaced (e.g., due to failure) with a pefipheral device that is identical, the
operating system must reinstall the USB drivers. This reinstallation is required because
each USB device is uniquely identified by its identification string. As shown in Figure 3,

when a peripheral device (e.g., peripheral device 10 of Figure 1) is replaced with another
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This standard inplenentation has the limtation that,

in the event a peripheral device is replaced (e.qg.,
wale®shwosai | ure) with a peripheral device thatP@BUS2004/028784

identical, the operating systemnust reinstall the

USB drivers. This reinstallatipn is required because

each USB device is uniquely identified by its

identification string As shomn in Flgure 3, 30 when a

& gg?g?&}_ 1(I;egf?c?ﬂé g  salfitg gmod % ripfl @Pélog Bj %6226 in addition to the

@mvawmmdm&zmmrspm Dphemg S}dmm ckthé hosmdlehlee ééméll select a

el |line . 0., heral ice,2 i 0
FBeEnenarfoh Gicoma AR e L STk apbRon 5
QRFh@tit8 tethe R @mehh @ vitR 0. %svghawnlﬁl Fhuké 3 SehedGpldcement
different name for the conmmunications port that a

deyfaevdrie atigebed toathp bestuis issassignedeomrvieatioa pogt YHEOM 4), while the
%pi)ﬁf:zﬁ?o%m%r}% t@?% ecrf?pt %éBAgmﬁﬁ?l teI \)Olcf]ljk: pgﬁtrq%élfih%réf(?&ilcie lIOSV1a

cenen evice 'S attache
c&ﬁxangnealo@qjmﬂm (CTMaI. ’ﬂihfréfole? tmﬁ:@m 49assighie fuhiker requires that

pplicatjon 18 is still in 0 CO nlc te Wt
t%ssseﬁépp letpa 8 MI%orme@n ﬁﬁﬂﬁ?ﬁ EGEPIHEUD Ghio upg i hew port
(A MNoRdinueh tB ?ﬁrﬁftl%ﬁ @nd E&hﬁluﬂfeﬁtte \ﬁlﬁ%% 'r%ge[@%menf USBI'b%ﬁPlrl]eeral device

requi res that the user application runni ng on
2bhisqeoblem id dspoeiall g troomfithguimels siocasenters éymeallygwwve printer ports
17 t t|n to function a te\Mththe
et e Epottes Suithrioy 3 ALV rEET BERSL'S r obtem
IS espeuR beyadvhkiBgddub Fo HablliffefchahgaBility bNidefitical USB peripheral
typlcally have printer ports created by the operating

dayiaes fronbilie sime modeldine| wighoue thetngedia rginstadl deyice gty opecconfigure
%%’gﬁ%l@ﬁ%ﬁé}%rt%%n abl.e dpier changeabil ity of identical

eri ra V|ces Fom t he sane nodel |ine

Wi t thlﬁe Ihblhoditeaidl dpPartagis RS tial presdavineentidhi previde tie foregoing and other
reconfigure comunication ports on the host device.

antageset hods and apparatus of the present invention
provi de the foregoing and ot her advantages. WO

2005/ 026936 PCT/ US2004/ 028784 3 SUMVARY OF THE
I NVENTI ON
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The present invention relates to a standard device
identifier for a Universal Serial Bus (USB)

w@ensphesal devi ce which enabl es any peri pher abCTies100£028784

in a particular nodel line to be interchanged with
anot her device fromthe sane del |ine, w thout
requiring 5 reinstallation of The device driver or
reconfiguration of the connunication port by the host

device. I n an exa U EﬁﬁVERﬁH ﬂyentlon a
USB peri pher al deV|ce e onglng el line of

i dentical peripheral devices is prOV|ded The
per i phermbsedeinvertionrelated ésa atamia@Bdt\rit:‘ze\dfea@féerefﬂra@Unwgrsal Serial

Srt'ﬂﬁ’?g \P%Hg}?efrilyﬁ%ﬁg %vrhuﬁlh agfes ? %I% Cr?ph%xoal evgc,SeE%ﬁg O;Ka lare}nodel line

perlp era vi‘ce al's

tﬂlbﬁﬁlﬁtyrcﬁ@’(ge&tvﬂﬂi agtirr USBcdRomake sattthodd] ¢ine, \ﬂﬂlﬁ)ut i:bSiBlrmg

device . identifier conprises a standard devi ce

repatintoneet t’fl?]é?“‘?esdrt‘l"’r‘é ok EeRenffgyFation) Ofttlpf‘ecorrgi@\amsﬁ@@aqort by the host

dfew.ces of the nodel line. The USB peripheral device

may be any type of peripheral device that requires a

USB donrnesaiple, errfhodhnm ofithp nm\mnﬁon, adJ 5B qberipheaal\devteb bslonging to

i nterface r..the lLike. The host Vi ce

A PpeISReaEifoatal Resipebil QERCet Piapidr e AETUFRY ofie Mbiudes
VSB i RBEER| endSIV LR HA D f B p@nﬁﬁérﬁp&a/ ceGOAMIBEE port 81a host device.

I nternet appliance, or the like. The US%(goort may

Themsripberabdayiqeralesl inclodenmnemenydir poring al Badﬁves@admtt,ﬁer The
ﬁ@@ %gwmén n&enp I‘ler %%1 'rfg%/ Ok §t5r9 td Elepﬁceplﬁéﬂtﬁﬂ? El'%blsgﬁé/ Ea%? e 041 the
conprise a % Ip ennodi nen

ﬂehx@héi@&ieﬁzﬁxree omrﬁ@disprln@e a vi rtual printer port. In
addition, the 20 USB port may nprise a printer nanme

assocThe d9B mlpbqrﬂélem Hragbe airrh éy@t%@aaplafrwsméwé gequires a
U§1§ %f)fu{%cﬁf)n sgé}{‘&ghaf brﬁﬁgﬁ@&%d@&r h W?I%[egL 1rg€r‘fdc€ |tHe [il€ The host

In€ to t evice as Identical’ devices,
delvmeehr;y o awenpd ofgledevitic isdUS B equippedatdadcgits BISB ;wm@heral

ommuni cat 1 on or Ieass nt whe one
s ariat SRl edroaenbimane Bab A Bkl oo
fromtheuspperimAedontgriiea vmaas c&ﬂﬂlﬁhﬁﬁtlérﬁ&m i[§ @h example

peri pheral deV|ces to be 25 "hot-swappable" such that
anitwdiment df ¢he inventionathg e@rlldqul ldevine sy ¢emipties a prretar. \hhewh an

OSSPy B SUERIERE PR R Pl i o, e
S$B pda e\ o f#BY a@einter name associated with the printer.

The standard USB device identifier identifies each peripheral device in the model
line to the host device as identical devices, thereby preventing device driver reinstallation
and communication port reassignment when swapping one peripheral device for a another
peripheral device from the same model line. This enables identical peripheral devices to be
“hot-swappable” such that they can be interchanged on the host device, even when the host
device is powered up and running.

In a further example embodiment of the invention, the standard USB device
identifier may be configurable. For example, the standard USB device identifier for the
peripheral device may be configurable to allow two peripheral devices from the same
model line to be connected to the host device simultaneously. The standard USB device

identifier may also be configurable to control the communications port of the host device
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identifier may be configurable. For exanple, the

standard USB device identifier for the peripheral
walewsomsmy be configurable to allow two peri pPer/ab2004/028784

devices fromthe same 30 nodel line to be connected to

the host device sinultaneously. The standard USB

device identifier nmay al so be configurable to control

t he conmuni cati ons port of the host device WO

tl’&)&% 8381 BGIEdI$200 4487 Tﬁlstﬂ?@&tenﬁsnevoﬁﬁéﬂtﬁgﬁﬁé‘ipheral devices

device is associated with. This prevents two identical
fmem bgihg pssigrgd o d@§amkrcombmnqagomrgned to the sane

| cati.o The USB deyi ce .
Coancie e AR Shvied REn PRI 6 o R S he accopiguration tool,
shélDds a somfdae é‘;‘g})lﬁaﬁ@f fuhBIng oARkd hesatiévace. Mhe mbgtgieomem@ be, for
host device. The host device may be, for 5 exam

egs@wal@nﬁperé@ﬁ% geaputerpfhis tp@)ldnamussé tQehange 5128 gﬁ@}@ i customizable
Os i fthé pggyf"l%ﬁépalz&l% OI%D(H{Vﬂ‘ﬂéh fng fb@ e%dard US% device
whi e

ber pher a one of e standar
idiﬁ‘ﬁﬁdeﬁilmee skiikdkehinithe &t w111rhm3ex>1&k rthalt edustnmtd@elcambuM/lbIeIattached

hat tom d | ttach
GRPAER B D bl e R EParEae D1ECSK Getb R e Inn example
e%dﬁﬁeﬂt %efedtﬁabeﬁmw dbACAR SRR fie (DALY ORRENIE My be

the peripheral device is a printer, the USB device
couBgurid V@rthmyntbreke.b(padonfl gured via the printer key

ﬁgg eIT-Bg égﬁnaﬁr C{?%]Q dF Ice gi%étl on m:]ag/lec%}rrlxﬂcrfé Bﬁod%l ?es nﬁtlon f& the
rhéuéeenhé.on al so includes correspondi ng met hods for
enabl i ng USB @ peripheral devices froma nodel I|ine

per i pHEPAFseHepy dionpisonaclids spERwREEaS amcthpdsdes %bhng USB
o &Iralad Q/fb%g ARV ﬁl%dé’l"lﬁl@% eﬁpﬁfe Uit th ¥R ifbrcha Wat a USB port
et c At G

rrver or reassi a new conmuni cat
af@arhiost deﬂmﬂﬁw&%ﬁhﬁhr&te&lﬁbﬁdohenﬁw dév1d:d1dr1\remvberﬁasﬂgnmmoﬁa new

USB peripheral device m.a nod l.ine is proyjded .
chPHIFPOGAR ke SSPRRIsebodeRTa ) [hedhTGHuAT: BB LS Fepipheral
d6icB %n?é o6l [He§S ?f&ldeﬁ\(ﬁﬁi droedRY] s daREUSBUMICL S€entifier.

enabling configuration of the standard USB devi ce

i dent The muethoﬁ@rf thexaessheinvetiongnaynidether aogprge enahding configuration
T A SR TN I S —
tB@p&ipheral device may be configurable to allow two peripheral devices from the same
model line to be connected to the host device simultaneously. The standard USB device
identifier may be configurable to control the communications port of the host device that
the peripheral device is associated with. This prevents two identical peripheral devices
from being assigned to the same communications port.

The present invention also encompasses a standard USB device identifier for a
model line of USB peripheral devices. The standard USB device identifier comprises a
string of text data for identifying each peripheral device of the model line of peripheral
devices when connected to a USB port of a host device. The string of text data 1s identical

for each peripheral device in the model line.



nodel line to be connected to the host device

si mul taneously. The standard USB device identifier
waorenpslosose©nf i gurabl e to control the conmuni cat PONBESO4/028784

of the host device that the peripheral device is

associated with. This prevents.two identica

peri pheral devices from being assigned to the sane

comuni cations port. 25 The present invention al so

enconpasses a HARFPESCIPTION OF THIEDRAWRIGEOr 2

nodel |ine of peri phera evi ces. e standard USB
devi : Pheey i . ¢ '
e T AL R ch s o U ey o]

apbenizdidpdveing ifigurks vwhasinitke nefeenoenirréeralsaleaoteiRe pirnienaf and:

a host device. The string of text data is identical

for each peripheral device in the nodel line. 30 WO
2005/{26936BGTh US4 0288 Ronr2c R &y DEBFRHBILENIREe to a host
THE DR%MYNGS Thgggreseﬁt inve%&ign Wﬁﬁi he?gfﬁggtef Gg 0 aRhos
5 dewmeribed in conjunction with the appended draw ng

figures rein like reference nuneral s d | i.ke )
ol ondiitie LRARS R ooy e oG ESSheR o0 i P petinferal devices
t6QHaeCddvia; of a USB peripheral device to a host 5
device; Figure 2 shows a prior art exanple connection.
of mhigwgl3eshomBameior pihexamnple egnneeldon ¢ix plasemenidy3R peripheral
Lour a prior art exanple connection of a

%%g#&%%ﬁ%%?gﬁﬁﬁ peri pheral device to a host device

10 10 FiKjpiire 4khshveus etdimslx anpbéinenbetthepriseafinidadopmr esent
i nvention; Figure 5 shows _a connection of .

r epl dd8¥ERShOBB2GERRGSHER af 2 HFalAcEmeRtd 3B RerdRheral gvise tq fhost
RORRIAAACEINE BitBRin @X APl @ nRBRRHNT B the HvehfiBn; and.

I nvention; and Figure 6 shows connection of nultiple

USB pagurplteshaivs demiccen oiomaltiplestySH puiipteralnlcvizecoratamstdevice in

MAtB an exanple e od'ant of ﬁhe iqvention.
accordance with anl example embodiment of the invention.
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WD 2005/ 026936 PCT/ US2004/ 028784 6 DETAI LED
DESCRI PTI ON The ensui ng detail ed description provides

wex@spta@sy enbodi ments only, and is not i ntenPEnUsImN04/028784

limt the scope, applicability, or configuration of

the invention. Rather, the ensuing detailed

description of the exenplary enbodi nents will provide

those skilled in 5 the art with an enabling

description for inplgyepij iorent of the

invention. It shoul d_be—AIUL‘in@é??tS?gﬁdy Ogte vari ous

changes may be nmade in the function and arrangenent of

el eneTteenvainy dethiletb@actiptivg froaded dxempiiry ebadithentsopy, and is not

PadF i diBHE s Folcabiinn i elichRtioR b egrenton Raffer, the
ern§u1h%l %Etﬁilécﬁ@és@xﬂptﬂfn MR Q)@Yﬂ;ﬁéﬁ'y dhib¥8intentshWilBiEvidB ehose skilled in

creafi on and reassi gnrrent of a conmuni cati ons port
thir et m@mﬂna@hwsmonpfer mpﬂ@nqltme@nméacrﬁrrmnt af thggnvention. It

ttachin I dent i cal r
HEVEE PR EU R Bdnb R bl 1928 iRl R apgarmggement of
dlé‘iﬁerﬁﬁWﬁh@mm arﬁn%JSBnﬂmv spieit Adgbpé bMe ifv@ndon as set forth in the
"POSJet 1000" is standard USB identifier will make
appendodplayas pher al devi ces of the same nodel |ine
appea "
rhe° diBR%ir GRlentich hbRipARS ncRYA Bk re Titaliaibh BF DRBRRvice drivers
andrmmameaxam o rpassignmentassi qpmeuntications port ehampdngoving one USB
I nventio s, shown i n. Fi
SRRl St GVt e s D er A He e B ertphidelgevice. A

s‘t:gﬁgltd G3SB i RGPS pRbvidRMhEES tHeSsaﬂ'é‘aMiong USH @ewce model line. (e.g.,
peri pheral device 40 includes a USB i nterface 4

‘PRIET K0 nktes sthndardl SBridengdier phld make ald &SBcEerlpmetab devices of the
USB .52 of a..host,deyvigce 50 . . 3),.._.The .

B e} HRE uio iR L OH B ARt C TS Y mibEs (e pseg i doviee
&1RF tedihs@lIARR H\doeniniefibh bof fre-4ebi dgnmt.USB devi ce

identifier 42 conprises a standard device identifier )

t hat Ingntexamplgpmbogimet of thgdnysafippAeFhwndeFigws 4ot UtSBe)erlpheral

gt . e
g,g 40 efgﬁgmghg aglgéqegpﬁ ngaﬁycgfﬁen‘bgﬁﬁﬁgem\ﬁ%@ U@g  The
pdﬂlpha'ﬁbdl@vwéao imbledes0EE B ingiisse 4481f:rleb]$ngaftmheét1dnl”c&" tiwopkeipheral

|ine of the
device 40 to a USB port 52 of a host device 50 (COM 3). The peripheral device 40 also

includes a memory 45 for storing a USB device identifier 42. The USB device identifier 42
comprises a standard device identifier that is the same for all the peripheral devices of the
model line.

The peripheral device 40 may have a model number 43 and a serial number 41,
which may be stored in memory 45. The model number 41 designates the model line of the
peripheral device 40. In the example embodiment shown in Figure 4, the USB device
identifier 42 is the same as the model number 43. The model number 43 is used as the USB
identifier 42 for ease of implementation, since it will be the same for all peripheral devices
across that model line. However, those skilled in the art will appreciate that the standard
USB device identifier 42 of the present invention may comprise any type of identifier, as

long as it is the same for each device in the model line.
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25 peripheral device 40. In the exanpl e enbodi nent
shown in Figure 4, the USB device identifier 42 is the

WG 2008/02®93¢ he nodel nunber 43. The nodel nunmberP@BUSR04/028784

used as the USB identifier 42 for ease of

i npl enentation, since it will Jbe the same for al
peri pheral devices across that nodel |ine. However,
those skilled in the art will appreciate that the

st andpfqJs ngg’hﬂf‘e\‘él%vwg gmﬂa?'b% 2%}1;5% C?é”:;]) }%rﬁsd%()fce élbat requires a

invention nay conprise any type |er
Usis gomctlon issclt &pen wanter, & orodedc h wikeldss mte;rfact:,tmr thtntileé The host

005/ 0269 PCT/ U 2 028784, 7 The US
AP SR OB 50 SUGIHES 'L Rty P CREDE T E RS DS periphera]
d01te§ Butih@d a p&@sBHal &ﬁn@teruﬁﬁrﬁ&ﬁ&% lifde, SUBHIRS A
prlnter a nodem a wireless interface, or the Iike.
The HetUSBeeitda msty aemprise a irjual mﬂlca@@n eat.dngn example
elr{%%d?rgéﬂt%‘?ﬁ%l 1@&1&%& EQ I’Jg’r Lﬂ%Fdl El%c@ Q@ Bq%g coglﬁ}[l%ec g gl’mtt%ﬁ (ilt;l such an
as a pérsona ar

dxakple &n%ﬁﬁn&ﬁ&hp@&B 1&21 SByhag @mnphseea @irtaal priraér port. In addition, the

communi cation port. In an exanple enbodi nent of the

V9B epttiSérmay Wénqséf: P pRSlea nare osoeiated Wit the BRplEr se a

pr | NtRLe staln@laﬁf@@B AByicCIRARA& OThagi e Rhch ﬁ&?g&%ﬁdm&tm in the
may conprise a virtual printer port.

rnbﬂ;*l liS® the mbstSlvaays wlenical devieespthierebg prevaning device driver

aSSOﬁlateddM printer. The standard USB devic 1d

ERSR Y APQ“}“&‘&H‘E%“PF Bgﬂé%ﬂgﬁlg??tp@éﬁ"élw aQRPE L8° R ptgral device

fong an@t@er"ﬁéﬁﬁherbl QideTrdntheR@mb nttRM1 e, Thisl H@Bles kRhtical peripheral
devi ces, thereby greventlng devi ce driver

de@lcﬁ% e ehot—gwa  swahuthptchey enm Yeonterehengast e host device 50,
eve h%er aq[ﬂ ggdeQ/lce 1??%%@1{&§{18|an9§ nn?n f or a ano.t her

perip evi ce e’ sane no line. This
enabl Elguﬂe@@hbwg a|repﬂweméheUSB ped@l«dr@l&&vto@ goavhich has been connected
such t hat can be interchanged on

tp tlsl@strf%mce é@w eiécsef USE\P@ﬁpWi@lﬁlwws 4 shovagpifdgurg 4). The
Iggl\ﬁfé'n%ht W%Ba{%é eUfWHaQQ Ué'f?d@lgéjlrd@ntﬁi V\zl R h@ti]m m%m%rﬁ/ 65, which

acenent peri pher devi ce 60
ldS)IB mcmntlﬁdr 426 1d1mmbalde‘tlha¢ ef B8BiperiphaekdaviceYBHe.g., “POSJET 1000”).

er| r evi ce (shown in Figure . : .
enetsB GentEed rat Bsiie biogel firs db as USGunrriphpiaf device 40,
lﬁ@ a%hﬂfu@ dedid) nUBIFBF &/1. Bt siHBd b USEBEvideabhtf i@ 424&mhifis the same,
identical to that of USB p erlﬁheral device 40 (e.
thelsy @gviee 60 fynctions as if no change has taken place when US perlpheral device
60 is substituted for USB peripheral device 40. Since host device 50 receives the same
USB device identifier 42 from the replacement USB peripheral device 60 that it previously
received from USB peripheral device 40, and since the USB peripheral device 60 is the
same model as USB peripheral device 40, no reinstallation of the device driver for the
peripheral device 60 is needed. Further, the communication port need not be reassigned.
The application 55 which previously communicated with USB peripheral device 40 via
communication port 52 is able to communicate with USB peripheral device 60 via this

same communication port 52, obviating the need to reassign the communication port used

by the application 55.
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Repl acenent USB device 60 has the same nodel nunber 43
as USB peri pheral device 40, 20 but a unique serial

woube2698dl. But since the USB device identifi ePCHBS2004/028784

remai ns the sane,  the host device 50 functions as if
no change has taken pl ace wheng USB peripheral device
60 is substituted for USB peripheral device 40. Since
host device 50 receives the same USB device

i dentgif,l fﬁf'thé‘r?exﬁlrrl I@Jnﬂﬁ)d[rﬁmt%@ BB RV enHoR tﬁ@ Et‘aﬁ’c!f'a‘?& ¥SB device
devi ce 60 that previously received from USB

igentifishé? maymooﬁgmbleams sorfigarabhlety aiBwp dhei q@ldexsm or system
dev SB h er al

e & oy PEr AT PEpBRRE SRl TE 4RSS B povigy o
dofifigueehéd feiaed USBWedR e GdentiSien R dgsilobl b akibey whdnhﬁlo or more
conmunij cati on Por t need not be reassigned.

repipherebdqvines o6tharspeR npdelhins e pitachadimine seae h%ttdﬁVlGBéo The host
da%gfc'g%?@faﬂh%gﬁs\(énq @vlff'got\’ﬂeaabgl%rﬂgéqu gfa:tdleﬁrf o decoidd g§B device, since

0 CO cate wth her a evice 6
th&USB &avire idarnifierd awatliesampoTliis 5/2],1 rcrsbklmathersgcdnki@enphzdal device

S SO SRR B HESR o Bled i s

HE D@V AR @nfFRasH &tthé’US‘Bhi@ At il @Now taBlution to thi
Igztn];:\)ndardVLIJ%Q devi gegmlgdel%| fier 42 ?my e1 oA SEIuton 1o TS

wobitingur abl e. This confi gurabl lity allows the end user

SL‘VISZét ﬁ?g]e nSIth]g%A'le aiJ%rB tefrlp F]I'él %é(/l(geg %8 é@ ftﬁ{: gar%LlJeS I%Odel line

Raftdtelifoahé hest abvbelRr ddcdiBhadavitiC e Ipﬁéseﬂitl 1f1'{/@1lt10ﬂ21“ hedsecond USB
probl em ari ses when two or nore 5 Abzpheral devi ces
oL

R?Flpbﬁé deyire GRogeivenipnlifeprt (498 idont t Yia theability §a ponfigure the
(%ﬁ%tlﬁgr 42 R@ éueﬁéngu%emdsgla?%bé" t9pE¥ @%EWMA 42 flﬂ&

e to u t he second dev
neccnrfgurdlhe o83 deR idewct dientifidri4@r sf HSB ;tehpheram;mc'érﬁOsallows both
wll resul.t in the second peripheral. device
lﬂ?raﬁ ViRl 99 f% frm tbwnrfg@wfﬁéw Lebggnnecigd too@egsftéievwe
éﬁuﬁ%ﬂﬂy el utilRg 1§ @ re PRUIHELALe 1@@1%55& e)lables the
Teconflgurablllty of "t he identifier wl | ow a
geratingepsten of iﬂnesho:sodm@b‘loetmdlmmguusb bewshioard muongJSBltlple USB

RSB E8 ShE St DL AT TR o BBspgr 1000w o
‘PCESIETt 1000V 0t POSIEThe0GECoNEPOSEET 1000B vs ....”).

The standard USB device identifier may also be configurable to control the
communications port of the host device that the peripheral device is associated with. This
prevents two identical peripheral devices from being assigned to the same communications
port.

The standard USB device identifier 42 may be configured using a configuration
tool, such as a software application 58 running on the host device 50. The host device 50
may be, for example, a personal computer. This tool may be used to change many of the
customizable options in the printer, one of which may be the standard USB device
identifier. Those skilled in the art will appreciate that a separate custom device could be

attached directly to the USB peripheral device 60 to configure the USB device identifier. In
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peri pheral device 60 is given a different USB
identifier 42', via the ability to configure the USB
WO dmabedoser 42, (e.g., changing "POSJET 1000" POI/US2004/028784
"POSJET 1000A"). This 15 reconfiguration of the USB
device identifier 42' of USB peripheral device 60
all ows both peripheral devicés 40, 60 fromthe sane
nodel line to be connected to the host device
[ : n
oD GRS R pleny YIRS perlPE Pt & skl b SIPAE idenificr
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he standard USB device identifier may al so be
ofa nhmtgi@mb méthowt reinstatlation ¢fer nevodayin driver onksagsignmesy of a new

%mn?c%t 8% S%tf[ﬁaht%g%rgﬁlg%n{%%ﬁfn?&? {)ﬂhe qg\yenfign e]%ch USB peripheral

SSOCI a reven

dpeict poeoal a Aedeldas if pmm&é wAth aasdérgieelkstimmlatdhieSBaleRice identifier
comuni cations port. 25 The standard USB devi ce
Pdentlfler 42 may be configured using a configuration

tool, Bthad o9t11%g¢rés VR iRvéHeiBh h&@tmﬁner%%n{gﬁe@bmlﬁg cbi¥uration

host eV|ce 50. T host devi ce
of ferstdndardaU 8 rdsunaideutnﬁtprlﬂZeF or €Rainple, dwl stariprdodSB slewiice adentifier

hange nany of .the _cust inth .
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It should now be appreciated that the present invention provides advantageous
methods and apparatus for enabling interchangeability of identical USB peripheral devices
without the need to reinstall device drivers or reconfigure communication ports on the host
device.

Although the invention has been described in connection with various illustrated
embodiments, numerous modifications and adaptations may be made thereto without

departing from the spirit and scope of the invention as set forth in the claims.



device 40 froma nodel line is provided with an

i dentical standard USB device identifier 42. The
woredosozboed t he present invention may further CPOPUSRE4/028784

enabl i ng configuration 10 of the standard USB devi ce

identifier 42. For exanple, ‘tjy¢ standard USB device

identifier 42' for the peripheral device 60 may be

configurable to allow two peripheral devices from the

ITEs ¢TRER)d iki ne to be connected to the host device

si mul t aneously, as shown in Figure 6. The standard

USB device identifier may be configurable to contro

t [catio . t I fy.: .

' A FE PP 10e05 pe8Ruhe Plo HsBeRRIoCaRAER pliph i devices, said

pprigheeaitdevith comprisidgnt i cal peri pheral devices from

bei ng assigned to the sane .co ni cations, port. _The

pres@htSH @?%%ﬁa%ng&ogwa%a Pedphgralfigxicy teal/SB port of a

he&\desRei dgntifier 42 for a nodel line of USB

peri pheral devices 40. The standard USB devi ce

i denmidmary fdstaorge USBsleviae sdentifier, odid {USB dadateadémsifier comprising

s e R a B R R BehiEl Susinalineis Bss

port 52 of a host device 50. The string of text data
42 is 20 identical for each peripheral device 40 in
2t Aeperipbierhl davine, in pecosdangs Witholpimel afwsredi at ed that t he

Bppar Sp LS B Rl AR PONBRBRRR Bor "0t Vet cal

USB peri pheral devices wthout the need to reinstal

devi ce drjvers or reconfigure co ni cati on ports on
% Aeperipberal draiaeda aconsdarps Wé‘ggfﬁﬁninhle“i {ffiti on has been

descr%lig n{iéﬁhrgl%(}ﬁ:gc.bﬁ’i ri%stalhrif@dyi ous il lustrated

enboé numrer ous di fi'cati ons and adaptations
may be nade thereto without departing fromthe spirit

and scope, of .the invention.as.s forth in the clains.
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i s LaidAJ$ISBoi @bipPASSS alvitey ;pﬁﬁtebpbx@.ngl ng to a nodel
line of identical peripheral devices, said periphera
devi ce conpri si ng:

5. A peripheral device in accordance with claim 3, wherein:

said USB port comprises a printer name associated with said printer.

6. A peripheral device in accordance with claim 1, wherein:

said standard USB device identifier identifies each peripheral device in the model
line to the host device as identical devices, thereby preventing device driver reinstallation
and communication port reassignment when swapping said peripheral device for a another

peripheral device from said model line.

7. A peripheral device in accordance with claim 1, wherein:

said standard USB device identifier is configurable.

8. A peripheral device in accordance with claim 7, wherein:



a USB interface enabling connection of the peripheral
device to a USB port of a host device; and nenory for
waetmsiong3@ USB device identifier, said USB devPCEUS2004/028784

identifier conprising a standard device identifier
for all the peripheral deviceg, of the nodel line. 2. A
peri pheral device in accordance with claim11, wherein:
said USB port conprises a virtual comunication port.
3. AspefiRfgnalsslewiceideRtifme 3o dRNSRiphkdaNd&Ni@ ik dnfigurable to
wherein: said peripheral device conprises a printer.
allow Awp peiiptieealalevideyirem thoimadelding dmbe conirtebted tasard Bost device
V\h]ﬁ{ei 0 said USB port conprises a virtual printer
SPYHACHISYA peri pheral device in accordance with claim
3, wherein: said USB port conprises a printer namne
associated with said printer. 6. A peripheral device
% f nesipberakaryicedn aeposdamcenvith cldre Mheredi d st andard USB
devi i e : Do . : D2
the SoqslaBUSE dLARREAER | LaRREREbl A TE frodf¥ téfimbfcations
pdewif deshost dweietyatpaepenphergl dbeicdedeasdodivted with.
reinstallation and conmuni cation port reassignnent
when swappi ng said peripheral device for a another
10K ipRhBkRh1 ROk G addoRIMEAHN BRERY, WhBRin shid fonfiguration of said
peri pheral device in accordance wth claim1, erein:
USB devaceadertifier isSBablsdibye dodBguratiereiool.s confi gur abl e.
8. A peripheral device in accordance with claim?7,
wher ei n: WD 2005/ 026936 PCT/ US2004/ 028784 11 said
13t apdapkkralSRvitevh & otddatd with efairhQ0, whérdinpald ¢hdigatation tool
device is configurable to allow two peripheral
CEBPTIEsS PFBIHG PliAHIE UNRiAg op Pefiostéiviféet ed to said
host device sinmultaneously. 9. A peripheral device in
accordance with claim7, wherein:
12. A peripheral device in accordance with claim 10, wherein said configuration tool

comprises a separate device capable of communicating with said peripheral device.

13. A peripheral device in accordance with claim 7, wherein:
said peripheral device comprises a printer; and

said USB device identifier is configured via a printer key pad.

14. A peripheral device in accordance with claim 1, wherein:
said standard USB device identifier comprises a model designation for said model

line.

15. A method for enabling USB peripheral devices from a model line of peripheral devices
to be interchanged at a USB port of a host device without reinstallation of a new device
driver or reassignment of a new communication port, comprising:

providing each USB peripheral device from said model line with an identical

standard USB device identifier.



said standard USB device identifier is configurable to
control the communications port of the host device
wo bas/os@sal peri pheral device is associ ated w tPCT/L2004028784
peri pheral device in accordance with claim?7, wherein
said configuration of said US$B device identifier is
enabl ed by a configuration tool. 11. A peri pheral
device in accordance with claim 10, wherein said
160RfthaHb @ nl RBoldaRde wRIPBRMh $8Swir&Af t war e appl i cation
runni ng on the host device. 12. A peripheral device in
accorsaidriéeB wortsompriben andrtualisemaiunicatipel pednf i gur at i on
tool conprises a separate device capabl e of
conmuni cating with said peripheral device. 13. A
IPeni piiasdiin bevidagcd witlaclapi denelersint h cl ai m 7, wherei n:
sai d peripheral device conprises a printer; and said
USB daidirearheraldsviGegompeisessidelr ed via a printer key
pad. 14. A peripheral device in accordance with claim
1, wherein: said standard USB device identifier
I8oApMetbed iracrudehcedesh glaa il drwheseinsai d nodel |ine. 15.

A et h r enabli.ng USB per.ipheral devices froma
ool S U 5P BTN YR FEBE Pofo b | nt er changed
at a USB port of a host device without reinstallation
of a new device driver or reassignnment of a new

100 Armethediin asgorsenee, wighelpim $7.ngherppovi di ng each USB
peri pher devi f. sai el line with .an .

P aentradye 85 el SR HRR R Y byriner
2005/ 026936 PCT/ US2004/ 028784 12 16. A nethod in

accordance with claim 15, wherein: said USB port
Pohpreted nacsprdenes Wit gkl &avid#inport . 17. A met hod

i n a%ﬁﬁr%ﬂﬁﬁi UR: t@le&i'c@id@hﬁf?er St eé(i'l]l o%ﬁ:pﬂergﬁﬁévﬁ)%‘% e model
devi ce conprises a printer. 18. A net n accor dance
limdettdr a hbsti devit@ as wieetiail devices.

21. A method in accordance with claim 185, further comprising:

enabling configuration of the standard USB device identifier.

22. A method in accordance with claim 21, wherein:
said standard USB device identifier for said peripheral device is configurable to
allow two peripheral devices from the model line to be connected to said host device

simultaneously.

23. A method in accordance with claim 21, wherein:
said standard USB device identifier is configurable to control the communications

port of the host device that said peripheral device is associated with.

24. A method in accordance with claim 21, wherein said configuration of said USB device

identifier is enabled by a configuration tool.



said USB port conprises a virtual printer port. 19. A

nmet hod in accordance with claim 17, wherein: said USB
WEIUS/0ZOBPr i Ses a printer name associ at ed w t hPGHEIS2004/028784

printer. 20. A nmethod in accordance with claim 15,

wherei n: said standard USB device identifier

identifies each peripheral device in the nodel [ine

to a host device as identical devices. 21. A nethod in

BC A0NLERDE tn MWMcbRiaktAhith dRim &b},rJvH@Ein%Qﬂ%hﬁgﬁlgﬁon tool comprises a
enabling configuration of the standard USB device

softenatd dppbrcatic@Zunmingen tlechdshdeveesor dance with cl ai m 21,
wherei n: said standard USB device identifier for said
peri pheral device is configurable to allow two

Je N RB@b@in sRvidass Witk Blairh €4 WkketinlshideohAgatiOdEEsHptises a
to said host device simnmul taneous!dy. 23. % nmet hod in

sapatedigiice conable ofi cammucating vt said pesipherat devdeer d  USB

device identifier is configurable to control the
communi cations port of the host device that said
e phtodin ghevidancd withskon & wbkereint h. 24. A nethod in

accor dance, ‘ﬁ" tC cl.aim 21, wherein S(ﬁi d configuration
of saf Bral/Svece GOquRIseT 4 RYNFL a8\ apl ed by a
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5. A nethod in accordance with claim 24, wherein
said configuration tool conprises a software

TR RN T AL

conf i gid Adridafd USBldeCie8Rdent fisr @mpsRead mbaeldRVigh&tion for said model
capabl e of communicating with said peripheral device.

e A nethod in accordance with claim2l, wherein:

sai d peripheral device conprises a printer; and said

USB device identifier is configured via a printer key

29ad standard USB device identifier for a model line of USB peripheral devices,

comprising:
a string of text data for identifying each peripheral device of said model line of
peripheral devices when connected to a USB port of a host device, said string of text data

being identical for each peripheral device in said model line.

30. An identifier in accordance with claim 29, wherein:

said USB port comprises a virtual communication port.

31. An identifier in accordance with claim 29, wherein:

said peripheral device comprises a printer.

32. An identifier in accordance with claim 31, wherein:

said USB port comprises a virtual printer port.

33. An identifier in accordance with claim 31, wherein:

said USB port comprises a printer name associated with said printer.



28. A nethod in accordance with claim15, wherein:

said standard USB device identifier conprises a node
walewsgrasé on for said nodel line. 29. A standapdr/USBo4/028784

device identifier for a nodel Iine of USB periphera

devices, conprising: a string,of text data for

i dentifying each peripheral device of said nodel |ine

of peripheral devices when connected to a USB port of

a host device, said string of text data being

i dentical for each peripheral device in said nodel

34 Ave idegbifieran acefadance ivath dlaimadd ovhgeaice with cl ai m 29,

\émomz:qul C%l{lgarg bot fiquge dglﬁn@erl nfllﬁgs é/acflﬁagﬁ Ceé%l dgvme in the model

link tdthe hastrieRRe awtizhedat devisasl d peri pheral device

conprises a printer. 32. An identifier in accordance

with claim31, wherein: said USB port conprises a

3Y! A{%%}mﬁéﬂ iRbElor Wﬁzg}{c‘é Wlt:fl?blalﬁmg d@Rtdif.i er in accordance

Wi t alm 3 erein: said USB port conprises a

pri nsad smadzuda%dwateeldewﬁdn is@infigprablet er. WO

2005/ 026936 PCT/ US2004/ 028784 14 34. An identifier in

accordance with claim?29, wherein: said standard USB

3geXh tRntifl@nhiatéRarcd SntH d1Aigs3 EagRrdper i pheral device in
t he nodel line to the host device as identica

devi édid stagdard AISB devied pwrsifiar ps condigpghlede allpwrweparipheral devices

fr%% W'?l%d%ljrne tog% c B\ﬁéc grsg fiLﬂ%ﬁ d%%}/cle%gm!tl n&dsfl)%Mer I's

con |gura entifier 1 n accordance
claim 35, wherein: said standard USB device identifier

is configurable to allow two_ peripheral devices from
3%@9&9&88641%@0@6&%% @B Y WISt d host devi ce

si Mul4iaReAUSIYISB device identifier is configurable to control the communications

port of the host device that said peripheral device is associated with.

38. An identifier in a accordance with claim 35, wherein said configuration of said USB

device identifier is enabled by a configuration tool.

39. An identifier in accordance with claim 38, wherein said configuration tool comprises a

software application running on the host device.

40. An identifier in accordance with claim 38, wherein said configuration tool comprises a

separate device capable of communicating with said peripheral device.
41. An identifier in accordance with claim 35, wherein:
said peripheral device comprises a printer; and

said USB device identifier is configured via a printer key pad.

42. An identifier in accordance with claim 29, wherein:



37. An identifier in accordance with claim 35,

wherein: said standard USB device identifier is
wa@onsignes@abl e to control the conmuni cations pReT/USE004/028784

the host device that said peripheral device is

associated with. 38. An identijfier in a accordance

with claim35, wherein said configuration of said USB

device identifier is enabled by a configuration too

39. Adid $aRkIdUSE delic@fRAliHa ompHstdh ﬁb@él@eﬁ@nati’&ﬁ%?éand model

sai d configuration tool conprises a software

lmepl i cation running on the host device. 40. An

identifier in accordance with claim 38, wherein said

configuration tool conprises a separate device

capabl e of communicating with said peripheral device.

41. An identifier in accordance with claim 35,

wherein: said peripheral device conprises a printer

and said USB device identifier is configured via a

printer key pad. 42. An identifier in accordance with

claim?29, wherein: WO 2005/026936 PCT/ US2004/ 028784

15 said standard USB device identifier conprises a

nodel designation for said nodel I|ine.



