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BUS INTERFACE SYSTEM AND METHOD

This invention relates generally to a system and method for connecting a
computer system to a computer bus and in particular to a system and method for

interfacing a computer system to a standard universal serial peripheral device bus.

In a typical computer system, a computer having a microprocessor may be
connected to a plurality of peripheral devices, such as a printer or a modem, by one or
more electrical buses and several different communications ports. Different peripheral
devices have interfaces with different form factors and electrical characteristics, and
these communications ports are used for a variety of different peripheral devices. A
typical desktop computer may have a modem, a printer, a keyboard and a mouse
connected to it. The modem may be connected to a serial port, the printer may be
connected to a parallel port, the keyboard may be connected to a dedicated keyboard
port and the mouse may be connected to a dedicated mouse port. Each of these
communication ports may have different electrical characteristics, require different
connectors and each has a different cable that runs from the peripheral device to the
connector which connects to the computer communi;étions port. For example, the

serial port, the parallel port, the keyboard port and the mouse port all have different
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P@1S98113397 BUS | NTERFACE SYSTEM AND METHOD Background of the Invention
Thr's invention relates generally to a system and nethod for connecting a
conputer systemto a conputer bus and in particular to a system and net hod
for interwzdmys2 conputer systemto a standard universal secrassgpBsdpher al
devi ce bus. In a typical conputer system a conputer having a

m cr oprocessor nay be connected to a plurality of peripheral devices, such
as a printer or a nodem by one or nore &1 ectrical buses and several

di fferent conmuni cations ports. Different peripheral devices have
interfaces with different formfactors and el ectrical characteristics, and

t hese co | ' [ e-used for a vatiety,of different peripheral
devi ces. %%a%fe%fgﬁpsgggﬁg %%“‘ﬁ%’ﬁ%ﬁi"gﬁ’}%ﬁmﬁsavi“%‘%ﬁlﬁéﬁ% ?aégcp?‘flﬁ{’]"é'rd? a keyboard
and a nouse conpected to it. The nodem may be connected to a serial port, :
the pri nt ¢hvemsnbafacehauteablesithatampst bgused. Issdditionytheelsetrnal designolhe
connected to a dedi cated keyboard port and the nouse nmay be connected to a

dedi cat ed thesessenpourtications iporté typheadly requires that stid communertte tomied lofiseferef f er ent
el ectrical characteristics, require different connectors and each has a

di f f erent &aaé&inghﬂa/owmoﬁﬁéeahgQgeﬂﬁsérmf&mb begj,&pbécaﬁseqa@g&w or whi ch

connects to the Conputer comrunications port. For anple, the Serial port,

the parall Ry BOprnahBfny GHRAR S oRise™ id PEmpRid e Bign 8t 4 singles ' er oM

standardized peripheral interface connection system which reduces the need for
multiple connectors and cables, and permits the connection and disconnection of a

penipheral device while the computer is turned on.

A new emerging technology called the Universal Serial Bus (USB) is a system
intended to create a single standardized peripheral device connection system. The
USB makes the task of connecting peripheral devices to computers easier and more
reliable since it uses a standardized connector and form factor, and makes operating
those peripheral devices with the computer, easier and more reliable than with the
various different types of communication ports. The computer to which these
peripheral devices are connected by the USB. is known as the “host computer”. The
USB replaces the multiple cable and connector types with a single standardized
comection system. The USB also permits the connection and disconnection of USB
compatible peripheral devices while the computer is turned on which eliminates the
typical turning off and rebooting of the computer in order to connect or disconnect a

peripheral device to the computer.



characteristics, cables and different connectors. The result is a large
nunber of diverse interfaces and cables that nust be used. In addition, the
el ectrical design of these comunications ports typically requires that the
conput er NeOPUOI82Y of f before connecting and/or di sconnecti IRETAISISMNIFIMer al
device fromthe port because the port may be permanentl|ly damaged ot herw se.
This pronpted the design of a single standardized peripheral interface
connecti on system which reduces the need-for multiple connectors and ;
cables, and permits the connection and di sconnection of a peripheral device
while the conputer is turned on. A new energing technol ogy called the
Uni versal Serial Bus (USB) is a systemintended to create a single

st andardi zed peri pheral device connection system The USB nakes the task of
connecting peripheral devices to conmputers easier_and nore reliable since
it uses a stand ARETPGRTL devire indirst compegted toothe UnyR) andhthehostromputerg t hose
peri pheral devices with the conputer, easier and nore reliable than with

t he vari outhrelighfastamdard {S&scapimunicatiorisqait, the gresense ofithe conmgutddeperipherahi ch

t hese peripheral devices are connected by the USB'is known as the "host

conput er " . deMiee is'dBtecRAlaA8 @ohtiBuratibh bR)cBssGHIhE USRTfF i mhedted pafpheit h 2

singl e standardi zed connecti on system The USB al so permts the connection

and di sconpect | . i bl.e peripheral devices while the conputer
1t ned Vi Ko et BRES ERAN Gy BRERR THF kmdrferaRot pitercastigt fig of ¢ ne
conputer in order to connect or disconnect a peripheral device to the
conput er . uWirOYSBagidirsety theggnneptatperipheral deviceyqueries the copnested] device i s
first connected to the USB and the host conputer through a standard USB
conmuni cat pezipheqabdévicé aisoupite sauirenehtstdnd capabiliidsgoritey daph sbouk tidevi ce i s
detected and a configuration process of the USB for the connected

peri pher al i ; L I i e ration

P ocess asareEspafitetil dRice R, RN Chnphiel B optabhE Sy e LRRIRE 00
queries the conn(gct eriﬁher al S@/i ce aboeglte its .r eqq%i rements and

capabi | i t | PPTORFIAG £ 4eVIE6 AR VETHEOTR 3,$RIRgSIgeaHian; iginathg hoSEAPMPLST § o ¢ he
host conmputer's operating system and |oads the appropriate software device
driver frorpertngsysige. |eng Ga queryoa date tahde stocashiputhe perphepa devicagvlight em
During the query, a data table stored in the peripheral device, which

contai ns tdvatadd the pattiRulap pefiphpilaevite s oAfiguaeth ifBFAAidN) id rRAPHOR{then, S
read fromthe peripheral device into the host conputer's nenory. Upon

conpl etio i ’ .. phgral device is
recogni ze e&%h%ﬁgdﬁgg%({:%u 8&@’@%@%‘%?@8%%?%%%%@%%@Ogéleused by
application software being executed hy the m croprocessor of the host
conput er . SPHECEALOBRragess,the connseted penphergl depicerizrecagriged by thehose dri ver
cannot be subsequently changed. In a serial bus system such as the
USB, the momputgrjscpemting)system aslgnzy be¢ used byaipplieationbeftinwaee being exccutedt h a
peri pheral device is at the tinme when the peripheral device is plugged into
the USB ang thehi&dprovesior BMHRIHRSESOMRREY "The ali¥iiatiohOfthd &dvidd\ith the .
configuration or personality of a peripheral device, such as downl oadi ng

new code Qfqwafk device driver cannot be subsequently changed.

In a serial bus system, such as the USB, the only opportunity for associating
software device drivers with a peripheral device is at the time when the peripheral
device is plugged into the USB and the enumeration process occurs. Thus, to alter the

configuration or personality of a peripheral device, such as downloading new code or



configuration information into the menory of the peripheral device, the
host conputer system nust detect a peripheral device connection or a

di sconnection and then a reconnecti on. The USB provi des a nunber of
advant agedyOoa¥oi82&cri bed above, over standard peripheral dePCTAISeRIRIRTtL i oN
techni ques. The USB, however, does not provide a system and nethod for
easily altering the configuration data for a peripheral device. In
addition, the USB al so does not provide @ nethod for easily changing the.
software device driver associated with a particul ar peripheral device.
Thus, there is a need for a systemand nethod for interfacing to a

uni ver sal { i I ; rQbi yst ens
and et nodeept R NHEloR b B BRafy G\ BhiiHerdl ButGE TR, oot SHffREY T T
Summary of the Invention | The .invention proyides a universal serial ’
bus i nt er f S¥steR Juskdstet @ ReEPheral devichranmestion ¢ grhisconnertionand iedrdat i on f or
a plurality of different peripheral devices nmay be stored in the host
conput er rechmnectibmn i n the peripheral devices thenselves. The flexibility
of the universal serial bus is thereby increased because each peri pheral
devi ce does not need to store configuration information. In addition, the
configuration -5- information for any peripheral device may be easily
nodi fied to acc changes _in the peripheral devices or to tak

advant age of ot ﬁ%ﬁﬁﬁ@%ﬁg%@%g} ?dé'g{‘ﬁg s%@?&ﬂ@%‘i? OV ORI i n t he
file system of the host conputers. The configuration information may

i ncl ude coPATIRGGTRAAPYURE BRANgCtion @F’é}'ﬂﬂ%‘?ﬁes%rU%]gd@Wedebéoé%(@ﬁM@ﬂd%h the CPU
in the peripheral device, and | ogic configuration data. The configuration
i nf or mat i csystenyarikbmethod|fonehsily hltering the chnfguratiorpdite foriapepiph&ral didepliar al
devi ce. In addition, the universal serial bus interface system and

met hod  per fidifort, A OB AQURE h8proVdR I REhOA [RS8 'a{aﬁgin b dsdiirarper | pheral

device to be electronically altered to match chandes | he peri pheral

devices. Instead. of physjcally discopnectin nd. reconnecting a peri pheral
devi ce to Y86 Vﬁﬁ?‘&%o?“('ée%aw #pP ngpmeg"é%ﬁwe'be el ectronically

di sconnected and then reconnected to the USB (e.g. the disconnect/connect

cycle may be electrically simul ated) so that a change in the configuration
information for a particul ar peripheral device may be inplenmented. One of

many advant agesTlafs, theee Blaatded ifered systei it method forl iAterficing e 8 @aiversad
reconnect cycle is that since the peripheral device is physically connected

to the bu i : : LCi i .00, i i y
i1 ze t nene] BCAiER aRBEhick B Bt brBbleR oriciBw s BF B RS 3pEY ., o
device. If. the peripheral device is, physjcally disconnected as in a
convent i orfé}sqf’J s§9@ﬂ@ﬁf%etﬂféseﬁb‘r"i"ﬁi%‘§h% dirsctede woul d require its own

el ectrical power source. Thus, the conputer system may, W thout human
assi stance, reconfigure a peripheral device connected to the USB.

ny

The invention provides a universal serial bus interface system and method in
which the configuration information for a plurality of different peripheral devices may
be stored in the host computer rather than in the peripheral devices themselves. The
flexibility of the universal serial bus is thereby increased because each peripheral

device does not need to store configuration information. In addition, the configuration



- 6- In addition, the universal serial bus interface system and

nmet hod may be a single sem conductor chip which nay be incorporated into a
plurality of peripheral devices made by a plurality of manufacturers. The
chip may iWO898182¢ have a generic configuration (e.g., not PETAPBEIND a
particul ar peripheral device). Then, the appropriate configuration
information for a particular peripheral device and manufacturer may be
downl oaded to the chip, an electronic simulation of the disconnection and
reconnection of the peripheral device occurs, the peripheral device is
recogni zed as a new, manufacturer specific peripheral device and the

appr oD | at ffStidtA'MBr SRVBADHEral UEVicd fal B8 EEK1Y MMk T HERIndte (ifelOS!

conmput er. I'n accordance wth i nven a system an

reconfiguring a ri pheral device connecte a c ter. bus _and port to a
host conqu’e‘%engﬁ'?e i‘%&?ef fir mﬂgenacﬁfanggf Ogﬁ%@*’%@&me g"“ﬂﬁ?ﬁ pher al
devi ce connected to the port in which the peripheral device has a first
conf i gur at benauset isdoeated uethe dide systemi gfithathiostreompfutersra The nonfigurationdownl oaded
fromthe host conmputer into the peripheral device over the conputer bus,

and the coinforgiatiohingdy iatlutié eonfigurhay dta, dsiviopeodeSsot c68d oY &@bity¥d begRt from
said first configuration to a second configuration based on the second set

of configu i i i - . cord e W not her -aspect

of the inv{e:% ilgﬁégﬂgﬁoﬁgﬁg’aflét]oegl?g%neﬁ%'g%/tfo%e O?chgqu Pzed conput er
peripheral device bus and port is provided in which a peripheral device is

physi cal | yiEIHIREER &RpY ks dovapaded droms {hethost commuteprinte the peipkaralsievicher al bus
and port and the peripheral device has a first configuration. A second set

of configuration information may be received froma conputer system and a
physi cal di sconnection and reconnection of the peripheral device is

sinul ated to regORiditHH, thet | gy J.guLation
based on the second confi gtgﬁ\é?if}%ha?ﬁ:bg% h’gﬁr%ﬁ%y%??:ﬁnﬁ%ﬁeés{gg?gﬁiﬁqg t he

E;?}Mélng;uscosl})f/igfngﬁgﬁ aﬁg%%%%gécq%;e@ ?Jéﬁt?.: tLelsJ Sérgp teirarf Qefice Bo'be e te!:t%‘nell(l:alf')j'ni versal
altered to match changes in the peripheral devices. Instead of physically
disconnecting and reconnecting a peripheral device to reconfigure it, a peripheral
device may be electronically disconnected and then reconnected to the USB (e.g. the
disconnect/connect cycle may be electrically simulated) so that a change in the
configuration information for a particular peripheral device may Bc implemented. One
of many advantages of the electrical simulation of the disconnect and reconnect cycle
is that since the peripheral device is physically connected to the bus during the
electrical simulation, the peripheral device may utilize the electrical power supplied by
the bus to operate the peripheral device. If the peripheral device is physically

_ discoﬁnected as in a conventional USB system, the peripheral device would require its

own electrical power source. Thus, the computer system may, without human

assistance, reconfigure a peripheral device connected to the USB.



Figure 2 is a diagramillustrating a universal serial bus systemin

accordance with the invention; Figure 3 is a diagramillustrating a
conventional universal serial bus interface circuit; Figure 4 is a

di agram i IWQ99/pH28 ng a uni versal serial bus interface circuPCTUSIMIY dance
with the invention; -8- : Figure 5 is a di.agramillustrating a

peri pheral device with a first configuration being connected to a conputer
system through a USB port and configured® n accordance with the invention;
Figure 6 is a diagramillustrating a peripheral device being configured
with a second configuration in accordance with the invention; Fi gure
7 is a diagramillustrating a peripheral device being reconfigured with a
third configuration in accordance with the invention; and

In addition, the universal serial bus interface system and method may be a
single semiconductor chip which may be incorporated into a plurality of peripheral
devices made by a plurality of manufacturers. The chip may initially have a generic
configuration (e.g., not specific to a particular peripheral device). Then, the
appropriate configuration information for a particular peripheral device and
manufacturer may be downloaded to the chip, an electronic simulation of the
disconnection and reconnection of the peripheral device occurs, the peripheral device is
recognized as a new, manufacturer specific peripheral device and the appropriate

software device driver is loaded into the memory of the host computer.

In accordance with the invention, a system and method for reconfiguring a
peripheral-device connected by a computer bus and port to a host computer is provided
in which a host computer detects a peripheral device connected to the port in which the
peripheral device has a first configuration. A second set of configuration information
may be downloaded from the host computer into the peripheral device over the
computer bus, and the configuration of the peripheral device is electronically reset
from said first configuration to a second configuration based on the second set of

configuration information.



Figure 8 is a flowhart illustrating a nethod for changing the
configuration information for a peripheral device connected to a universal
serial bus in accordance with the invention. Detail ed Description of a

Pref er r ed ¥ BYMBAENt The invention is particularly appli cabPETus9813397

uni versal serial bus interface systemand nethod. It is in this context
that the invention will be described. It will be appreciated, however, that
the system and nethod in accordance with'the invention has greater utility,
such as with other different conmputer buses and standardi zed interfaces.
Figure 1 is a diagramillustrating a standardi zed bus interface, such as a

convent | onal _CORPUcREdYS o zhBihet IBeot BN G kiilh, 3 piADherPBRMEL dWt oM 22

and a peripheral device 24. The peripheral vice | to the host

computer by A o idardized computer peripheral device bus and port is provided in which a

peripheral device is physically connected to a computer system through a computer
peripheral bus and port and the peripheral device has a first configuration. A second
set of configuration information may be received from a computer system, and a
physical disconnection and reconnection of the peripheral device is simulated to
reconfigure the peripheral device to a second configuration based on the second

configuration information.

o Descrintion of the Dravd

Figure 1 is a diagram illustrating a conventional universal serial bus system in a
computer system,;

Figure 2 is a diagram illustrating a universal serial bus system in accordance
with the invention;

Figure 3 is a diagram illustrating a conventional universal serial bus interface
circuit;

Figure 4 is a diagram illustrating a universal serial bus interface circuit in

accordance with the invention;



uni versal serial bus (USB) 26. The host conputer may include a central
processing unit (CPU) 28 connected to a USB interface (1/F) circuit 30, and
the USB standard provides a universal electrical and physical interface for
t he peri pf@a%082&i ces via bus 26. The CPU executes sof t war BCBS8/13327 on
code located in a menory 31 and conmuni cates dat-a to and fromthe

peri pheral device through the USB interfgce and the USB 26. The host
computer may al so include an operating s'g'stem 32 which may include a
software device driver 33. The peripheral device 24 may include a USB
interface circuit 34, a CPU 36 and a non-volatile nenory 38 that may store
configuration i i gpaﬁp "M ?t | St f i pher al
devi ce. The nonl-ai\c/gglfﬂtyiwl ée)&‘ia m)r{}l may ebgerﬁg‘g{ﬁ g%\ﬁii/é ﬁ%t}rlr%?i;&(c o{ri&}an
erasabl e programuabl e read on nor, P . en t.he peri pheral
devi ce | spli’efllﬁg F%ﬂqeffegé%ﬁ@%]@ﬂl%&yﬁm ﬂ}égé;& %Rﬁgx’,ﬁrﬁﬂ%?'éﬁ?%‘%gﬂ'fegé’éss i's
conducted in which the host conputer determ nes the characteristics of the
per i pher al acgerganee with the-iaventiap; t he configuration information fromthe
menory 38 within the peripheral device, and configures the USB according to
the charact eri sFigafe Ofs 4 diegray illnhedtidly alsriperal &évi@d‘tﬁe\M% cdnfigufedifitigair at i on

i nformati on about the characteristics of the peripheral device in a
conventi o Mﬁ%nﬁéﬁ i i - tile menory 38 on the

peri pher alrg% VI can %%éﬁgééogﬁqem@qgﬁwgﬁﬁéﬁi stics of the peripheral
device is pr ogrslgrrrre intg the ,rlon-v,ol atile mepory at the fact qu;ﬁ"' and t he
char act eri sti cs '8¢ his afipgramdtiustratingaperiphsral davigsdeingeroniigured wigh a|
addition, the nenory in the peripheral device stores all of the

conf i gur atthiyd comfigurateari immacadrdancet wih therinpéntioaj amdevi ce whi ch may require a

| arge anobunt of nmenory in the peripheral device. Once the enuneration

process has beeFigaeiisalfRsivcHahalitdttdtial ath@h o for cﬁ!iﬁ{%dg fhe cg@ C%?dgxngnt he

appropriate software device driver 33 for the peripheral

ommuni catbipriol RS, BRI EEEE ShmBstiR e Blas O en e e,

peri pher al ig?if'liﬁce i s, di sconnected and anot her peripheral device is
connected % dnY§880O1t he enumer ati on process for the new peripheral device
may be conducted and anot her software device driver may be | oaded. The
configuration of the peripheral device cannot be easily altered. Now, a

uni versal serial bus system and nethod in accordance with the invention
will be dqsésildaqescription ofh Brf&red BRibadifiaPT am i | ustrating a conputer
system 50 that may have a universal serial bus systemin accordance with
the invention. The conputer system may include a host conputer 52 connected
to a peripheral device 54 by a universal serial bus (USB) 60. The host
computer may include a CPU 62, a nenory 64, an operating system 65 and a
USB i nterface dihednyentigs is prrticelarlyrapplioableitp aemiversdbsariabbulyinteefas¢ such as a
first peripheral device driver 68, may be stored in the operating system
65. Each dgatemendmetksd. Clons iaithis cofifeRf Mat the invdhaed willBe BELABE. IR WAH 8L at i on
of -11- the USB for a particular class of peripheral devices. The

operating LE DLt e also contain a plurality of
di fferent a@%’%’fﬁgg&& ‘P%‘P\er’l tﬁ?‘ot?%%ht%ﬁ gﬁ%i@%\%‘f%ﬁ%%ﬁ@? H:a%nnon as
configuration daia or, a particul ar peripheral device (including which

devi ce dr igeaterpugli

f
1hs sich 25 with gthst diffesent computen buses and standandiped mtarfaces. ocat ed
in the peripheral device, or logic configuration data to configure |ogic
circuits in the peripheral device. This invention advantageously enabl es
these configuration information sets to be updated or altered easily since

they are | ocat gt 1458 aiPhm SABRAHRS 2 HaRRked BufilPR:Y QLB K £ merory i

t he peri pheral devi ce.

conventional computer system 20, that may include a host computer system 22 and a

peripheral device 24. The peripheral device is connected to the host computer by a



The peripheral device 54 may include a USB interface system 71 and a CPU
72. The USB interface systemmay include an alterable nenory 74 such as a
random access nmenory (RAM or a flash electrically erasabl e progranmabl e
read only W@®PIB20{| ash EPROV), and a USB interface circuit POI/USPRA33%nDry
74 may initially contain an identification code to indicate which
configuration information set should be dé)_wnl oaded to the peripheral
device. The USB interface system 71 may be a semi conductor chip containing
the USB interface circuit as well as the nenory that may be added onto the
peri pheral device. The USB interface circuit in accordance with the

i nvention iygivdaal SARbEOURE)Y 2d/SEhehdp déth t.épﬁﬁ? gﬂg@nﬁé@ﬁgﬁﬁggﬁg@gm

comuni cations protocols, electrical spectficat

factor, and it th eri ral devj to. di gcon t ed .an

connect ed %Hgﬁg%ggcﬁﬂ%ge& ° @gﬁ H@Sftg%ﬁ &@Sg%‘ﬁﬁi‘&ﬁ‘a ﬁh%ﬂggcﬂﬁ?éiﬁ on of

t he peripheral device, as described below -12- . The various

conf i gur at PEAYidasfaimivarsal glestricsl andephysinabintérface iier the periphenyl devices viatat t hey
may be easily updated or altered and then, using the el ectronic disconnect
and reconn@é6t TheORiilexeeurs coft@arecpplititivnidode IdtuRa tin @Mmenidt§ 3nemipher al

devi ces attached to the host conputer nmay be dynam cally reconfigured using
the updat ed rﬁ%i&% i [ B! i '

physi cal |y OI sconnec?%gﬁg abgfg%nnect&ﬁﬁg&%g?%%g%hg%@% Qggﬁﬁéktaé(e a"1%n
operation, duri t initial factory configuration of the peripheral

devi ce wi tFPetLiﬁ%ﬁ%ngﬁ’ﬁﬁlgthC&wué?fé? I5¢,ingludg an operatng systemS2 whishmayn, t he
menory nmay store an identification code indicating the appropriate

conf i gur at instndersf softweare deviesedriven 38 e The pespheraliesice @danayt inelude aiS8Rer al
device is first connected to the USB, the configuration informtion 70,

i ncl udi ng At fae Cirenit BALE TPU $04Rd aRBhiveRilEmbRoR$S B mAYStAL deyice and
the appropriate configuration data for the peripheral device nay be

downl oaded . i [V, 74 of the.peri r devi 54 as
shown byt At gt atstRuRTRE thefieiPision o BE pefiperal gavce. The

di sconnection and. reconnecti on of the peripheral device fromthe USB, as
descri bed B‘é‘l'&&?ﬁme‘ﬁ@f}i HAY baa sepdandy memory (RAM) £t ian srasable pregrammablec ur .
During the re-enuneration process, the newy downl oaded configuration

i nf or mat i oreadeplyimemssd(BRROMY.ONf i gure the USB for the peripheral device
and the host conputer nay select the appropriate software device driver 68
for the peripheral device based on the configuration information and -13-
| oad the device driver into nmenory 64 as shown by arrow 80. For exanple, a

plurality of di{kerent peripheral devices manufactured by different

conpani es nay e%nﬁﬂ%P%Hﬁ‘egal%%ﬁc? Kyt 8&0%@&9?%@@50%99%%% t he
invention. The USB interface systemfor each peripheral device is identical
(e.g. has Brocsssis epnduetgd én whichithe hast¢omputendetgimings thetchahateristiastofiteeror y may
contain an identification code that is unique to, for exanple, a particular

manuf act urgsriphWat devioebpieckivengoe ichhfgahtisieiifcifiatibs fepMRthafod/3st he USB
and the host conputer, the appropriate configuration informatidn for the

peri pher al i QD i i 1 gati cod i s.,downl oaded over the
USB to thewgrrg%otg§p %l?ﬁ%ﬁacei dgg‘F %’%E'grcgﬁﬂg%r\‘;f @5 %ﬁ% afcr?églgﬁﬁ? Hisronatag eE‘BtF‘is\ﬂree
device driyer is |oaded into the nenory of the host conputer. Thus, a

pl ural ity 'Of Pefiphesalddevicse Asshawn) thgeonfiguratign informatien abeutdhere USB i nter f ace
system hardware since the configuration information is |ocated in the

oper at i ng chastctemistiés ofthe periphesalrdeuicerin a Monventio ISH bysteii s stBdiimher f ace
circuit and the universal serial bus interface circuit in accordance with

he L oy entAdy IR iREhdly (3% di\ie BEAMANcGic! TROBAE bR NG b AERRESE O Of

the peripheral device is programmed into the non-volatile memory at the factory, and

the characteristics of the peripheral device may not be easily altered. In addition, the



Figure 3 is a diagramillustrating a conventional host conputer universal
serial bus interface circuit 100 and a peripheral device USB interface
circuit 101. The host conputer USB interface 100 nmay include two USB data
| eads 102WVAHI8t may be | abel ed D+ and D-, which are bot REEYSHEIY to
ground through a resistor 112, 113 respectively.- The peripheral device USB
interface 101 may include a buffer anpli fli er -14- 104, having a first
normal output of the buffer (D+) 106 and g'second i nverted out put of the-
buffer (D) 108. The D+ output of the buffer may be connected to a supply
vol tage, which may be 3.3 volts for exanple, through a 1.5 Ici) resistor

110 1n 0DGh@h4giin thderlihtal QDL L Fes I RGhScdifuRBA SLRARIGH alRuPBE Pher al

device by nonitoring the voltage [evels of on the two USB data | eads.
In particular.,. i he ¢ ter host he D+ data line is term.,nated with a
15 KO resi SRR oesr BER Ay FRIGEE o5 hRiDel TioETy 1 he PRRAR ot ed (o a
peripheral device, the neasured voltage of the D+ line is approxinmately
zero vol t s dgwiget he host conputer determ nes that no peripheral device is
connected to the USB port. Wen a peripheral device is connected to the USB

port, the 1.51(.0 resistor 110 connected to a supply voltage of the
peri pheral device USB interface 101 adds a voltage to the D+ |ine and the

D+ line at the gm#ﬁ 1 U\C/Igy' |s detected
as a connected gjehr%%ﬁﬁée)ra %ét\}dln'g%ﬂ%géés?%%f) e@i@%@ﬁgﬁﬁ%&gn ttﬁé;h‘#?)st conput er
begi ns the enuneratiqn process..Now, the USB interface circuit ipn .

accor dance “APPHISE RIBY IFRFLAT RAFORHALE SHEWaIE EVipprver 33 for thepgripheral deyic
diagramillustrating a USB interface circuit for a peripheral device in
accor dance and the softwareapphicatbonstisingexecuted by that EPkof théhosticonhpufec mayo be

el ectronically disconnected and/or reconnected to the USB w t hout

physi cal | y coinfmaRAROWitR thedptdipheaPasasd ﬁsﬂ% fhBeySIer WiHaR hied ﬁx@eyérfplhei)fau omthe

USB (e.g., the electric sinulation of a disconnect/connect cycle). As with

my | nol uadeihs dsoph S atfions Beriiipal IR omeried e LG MR, 20 b,

and D- as shown. /As above, each data |lead iis connected to ground through a
resi stor afRHREration processJPE themew periphenabdevicamay becendusted aadanasheyr ound. A
peri pheral device USB interface circuit 120 in accordance with the
i nventi on seftwaradevibe ddeaanaypbelloaded. The configuration of the peripheral device

cannot be easily altered. Now, a universal serial bus system and method in accordance

with the invention will be described.

Figure 2 is a diagram illustrating a computer system 50 that may have a
universal serial bus system in accordance with the invention. The computer system
may include a host computer 52 connected to a peripheral device 54 by a universal
serial bus (USB) 60. The host computer may include a CPU 62, a memory 64, an
operating system 65 and a USB i;lterface circuit 66. One or more peripheral device
drivers, such as a first peripheral device driver 68, may be stored in the operating

system 65. Each device driver contains information about the proper configuration of



The peripheral USB interface circuit 120 may include a buffer anplifier
122, a first buffer output 124 | abel ed D+ and a second buffer output 126
| abel ed D-. In accordance with the invention, the D+ data | ead may bhe
connect ed WQ%082h | y vol tage, which may be 3.3 volts, thr 0555’05931/‘.33%0
resistor 128 and an electrical switch 130, that -may be a sem conduct or
switch such as a field effect transistor _{{Z_ET). The el ectrical swtch may
have a control |ead 132 which may control "the operation of the electrical-
switch. The electrical switch is normally controlled by the peripheral
device, but the host conputer may downl oad configuration information

cont ai ni Ng gheAPSHE6h wﬁ&dlwlm%ffp@ﬁ?m i febgeal Tﬂ@éfﬂ)&?ﬁﬁe%o?ﬁ%rg@%lﬁigt g

el ectrical switch. Thus, both the peripheral device its ost
conmputer may caontrol the electrical,swtch.. above, when. no peripher al
dowy e s oo BBinptor sk alercBhla pivEdliacar aiffiEert SSR Siuicn inomiige S5 o
volts on the D+ data |ead, When afperi pheral device is connected to
the USB, thé0:eviieh mayancludg canfigpeationdatatfara particulaeperiph¢eatidewice (indudingnnect
and then reconnect itself to the USB wi thout the physical disconnection of

t he peri phewalichdevice drilveraousél mi&BprdcBsspacddead baexeduted Byea CPLblocsted irpher al
device is physically connected to the USB, but the electrical swtch is

open, the . 4 . e and the
host corrputqgf(igg%?‘eérr%adr%g{sét a?éi?%gﬁ%#gﬁgggg%dzéé\?llﬂtg@?%g%ﬂ‘géeﬁeéﬁ%gHﬁ@ nnect ed
even though th ripheral. device is still physically connected to the USB.
Simlarly, W@ﬁe‘gﬁg"‘g?e&c § dylenuop wtagewsgs@abbf@aw? copEgumtionat a | ead i s
agai n connected to the supply voltage and the host conmputer w Il detect

t hat the peinformation seteta beeupdatedoraltered easihesineetheyparelecdtishin thbkostf ore, t he
physi cal di sconnection and/or connection of the peripheral device nmay be

ef fect ed W donstteraal wat inva Mih olale nYerfbryGR BRGSipALra AL, connecting the
peri pheral device. This electronic disconnection and reconnection of the
peri pheral device, as described above, in conbination with the storage of
the configuration informati on sets on the host conputer permts the
configuration of_the peripheral devices to be changed easily w thout
requiring the phihsiReEPherakdeyicral4 may inghudeaddSB irterfaessystenn7 hand pGBLA|
device. Now, an exanple of a systemfor connecting a plurality of different
peri pheral 72eVihediSE anbrfaersystem may mcludB ah alterabRaReray St BIBuch a6 saidéance
with the invention, to a conputer systemw || be descri bed. Fi gures 5,

6, and 7 argcdls ahp (ﬁh}v?%rraqﬁsﬂg}etgﬁﬁggy diabdie ﬁe rat Epllg%ﬁioostﬁf\/i ces from

di fferent manufacturers, for exanp ng con to a conputer in
accordance W th the,i on. . In_each Figure, uter system 140 nmay

i ncl ude a %??0’36%?[@&?@ :m%fi%ﬂ&Bdm °%‘Fmﬁ’étrf6pﬁ§?‘n§m‘§801 ay mgally s
peri pheral device "A" 144 (shown in Figure 5), peripheral device "B" 146
(shown i n Fpaiaineangyentifinatipmeedd todndicate whidizconfiguration information set should

be downloaded to the peripheral device. The USB interface system 71 may be a
semiconductor chip containing the USB interface circuit as well as the memory that
may be added onto the peripheral device. The USB interface circuit in accordance
with the invention is designed to meet USB standard specifications, such as
communications protocols, electrical specifications and the USB form factor, and may
permit the peripheral device to be disconnected and connected to the USB without the

physical disconnection or connection of the peripheral device, as described below.



"C' 148 (shown in Figure 7) and a USB bus 149. The host conputer 142 may

i nclude a CPU 150, a nenory 152, an operating system 154 and a USB
interface circuit 156. The operating system in this exanple, nay include a
pl ural it yWe¥99494820war e devi ce drivers, such as device driverPCPUSIBE3397devi ce
dri-ver "B" 160 and device driver "C' 162, and a-plurality of configuration
information sets, such as device "A" chafacteristics 164, device "B"
characteristics 166 and device "C' charatteristics 168. Each

peri pheral device 144, 146, 148 may include a universal USB interface
system 170 that may include a USB interface circuit 172 as shown in Figure
4 and a | oadabl e nenory 174. Each peripheral device may al so i nclude a CPU
176 and a nonvolatile nenory 178. The non-volatile nenory may store a

uni que manufactyre si.gnature or. identifier that identifies the appropriate
configuration i :ﬁ’BP’ﬁ% SSPnfigustion SREATRatAD Fets AD SterRd 194G host COMPUIE $%e. Now,
the connection of each of these peripheral device to the conputer system

wi || be dethet theanay be easilyypdatedwor alterdd andrtbers usipgithetlectadnic discamettind144
may have a uni que manufacturer signature in the non-volatile nmenory 178.

When t he pgicopieet methdd\ih @ecordanee WARCthe thviefitibr) ehEperipHefl devisésRachddto
enuneration process begins in which the USB interface system 170 is

recogni zed n#’%‘% i; i e uni nuf act urer

si gnature Ehg Bhro g{a}% r orﬁ?@%@ﬁ@\%‘ aa{ ir?é!:e&'g@ge%y&s@]yg t?’ﬁé'%@teﬁ?%‘ﬁ%\rl%nrmt he USB
149. The uni.que signatyre identifies device "A' characteristics 164 as the
18- apprBf® "gstﬁf“flljwh eRsCESIHY Fpitvsisally disconnect andrerennest then

i nformati on may be downl oaded over the USB 149 into the nmenory 174 of the
per i pher al petipherabderdceshown by dashed arrow 180. Then the el ectri cal
simul ati on of the disconnection and reconnection of the peripheral device
occurs, as described above, which cause re-enuneration of the peripheral
device. During re-enuneration, device driver "A" 158, which is identified

by device "A" ¢ erigtics,164 .as.the appropr.iate device driver, is

| oaded from't heﬂg‘{a’;éé?%%%%“‘w’s?‘sM‘Pﬁf@‘f’%ﬂ%&r&t}f";&?n&gﬂmﬁm%ﬁvj devigsin 182,
such that the peripheral device is now recognized as a peripheral device
wi th devi c¥ith e ‘éﬁg Anteriacq systeasin appordance wish theiinvantionythe enapSBY mayastorac e
system may be incorporated into a peripheral device and the particul ar
char act er i stidetification hedepiadicating tie appropplarrodhfigetio infeination sat ©be

downl oaded fromthe host conputer into the peripheral device.

Simlarly,ogdeds PR, Whelt M&@h@raﬁﬁ&i?e is'ih& &Bﬁﬁéc%ﬁo%e R4 fRs 146, 148 may

include the generic USB Interface systemand a uni que nanufact urer
signature in.the.non-volatile nepory and pay be re-enunerat i n accordance
with the i5R08RMAEAR é’goﬂﬁ’tmtﬁ)e ‘%E;B{‘é%?‘?ya?@r%@W@ém&?QF&EP]&agg?tP&c are

downl oaded fromthe host conputer over the USB into the nenory of the

per i pher alpesiph¢rabdeyiee anddhe pppropriata cenfipwration dita forthewparipherad devce mdy by t he
host conputer. Thus, peripheral device "B" 146 (shown in Figure 6) nmay have
devi ce " B'becloamicdded iovér the USEDit@Me! RGASY 748 fIhd {aé'iﬂﬁ?&? d¥vic@$4 25wy
dashed arrow 184 in Figure 6, and the host conputer may use device driver

"B 160, 3 BDOhoRrBh/ A bkl W faon JFRe BREBRISESN aSPVi o0 "€ 148

(shown

reconnection of the peripheral device from the USB, as described below, may be
initiated and a re-enumeration process may occur. During the re-enumeration process,
the newly downloaded configuration information may be used to reconfigure the USB
for the peripheral device and the host computer may select the appropriate software

device driver 68 for the peripheral device based on the configuration information and



in Figure 7) may have device "C' characteristics 168 downl oaded into its
menory as shown by the dashed arrow 188 in Figure 7 and the host conputer
may use device driver "C' 162 as shown by arrow 190 in Figure 7. Thus,
generic U@ 1980 ace system may be incorporated into a pl RGI/VE3H3P7

di fferent peripheral devices, the appropriate configuration informtion may
be downl oaded into the peripheral devicejz.and the re-enuneration recognizes
t he peripheral device as a manufacturer specific device. The re-enunerati-on
of the generic peripheral device ensures that the host conputer discards
all device driver information about the generic connection and | oads the

manuf act ur fiad IReaévideCdriley ift6 nibimote '64%@ shoveh By arrow 80. FiRb¢leRaiplesa @ f | owchart
illustrating a method 200 for reconfiguring or re-enunerating a peripheral

devi ce con . J: C ; ks i

por i pher al PREUY of fifteele Bt h BN RARRR ML brod By WRRRH ORpaibeBaT each ;.
may be configured._jnto generic, device in step.202 so that_a particul ar
confi gur at mﬂxdefad@#@ IEFpgoRYStem MF@QWHES’GGWﬁﬂGaBeEhF HSB mferface

peri pheral device in step 204. Next, to cause the host conputer to

r econf i gur systdne fqresaclppeniphieral device js itlbmtioal €ecg. hasa USB terfave circain axhal
reconnection of the device, as described above, occurs in step 206.

Al t hough t Hﬁnﬁt@@x&@ﬁitﬁat%&?%ﬂ@ﬁ by candin’ BCIQBMERatioR cOde ﬁﬁfei_s%frgaueh@,r al
device to the B may be initiated by the peripheral device, it y al so be

initiated t he host conputer S _desgyr i bed ve..After the .electronic
reconnect i 61 “B#P eaBﬁgﬁcblﬁEFlé‘Pﬁ%gweée, TSR dpYcefimer at es

(step 208) the peripheral device so WO 99/01820PCF/ US98113397 -20- that
t he peri pheqniectgéia the USR and thedrosieamputernths apprepoiaterqoafigutatipn infoermation
configuration information transferred in step 204. The peri pheral device
may then bfortissstriphtial dévice, basdd apthaidentificative dolde, isdpivalvaded eveele USBAr i ver
is selected by the host conmputer. Next, at sone later tine, in step 210,
t he user o i ' ' ' : L pher al

o the Einaﬁ&;ym_ I%g#?rgﬁx\éfaq ?eﬁ@é’ ayd B ah@ro%ﬁ%@%é?ﬁ}gfdpedév% tﬂ'ﬁfd‘%

device with new confi gur n information a may | oop back to

step 204 s hat the new configuration infgrnmation for eri phera

devi ce nayl%Béedg‘B%ﬁh&RFé’&“V g’etq?Pé?ﬁQPﬁpHWér ﬁ‘“ﬁé\ﬂ?‘t'éfl?yr#ﬁg&ﬁgnwﬁgakput er,
t he peripheral device may be el ectronically di sconnected and reconnected to
t he USB arndevideemgeinchiderthe sames/USB inteyfatresystenehardwaret sincettbe oprdfigarationi t h t he
new configuration information. This nethod may al so be used to reconfigure

the USB f oimfématibh & lotite@in B8 obeaEhAbysia 0f fe Hosvédmsplér 1eswd
configuration information connected by a soft | oadable node to the USB, as

shown in F . 5. . 0l v al i nt.erface .syst.emin
2ccor dance YPRiRRLUSR aisHiSe Ui Chrithe BRYERY MR AR S5 EE SRITTC:

provi des an easy technique to associate new devjce driver software with a
per i pher al acgaxdriee With Siginyentionthatpeanis theeleciopisdisseaneptiogapice nay be

di sconnected and reconnected to the USB w thout the physical disconnection
and r econnecénnectiaf of the ppphepiieieaice dallibedesapibeduse re-enuneration to occur.
In addition, because the peripheral device is not physically disconnected
fromthe host conputer, the peripheral device may use the el ectrical power
avai | abl e over the USB bus to maintain the configuration information if it

isina -21- _. : . . . . . . .
Figure 3 1s a diagram illustrating a conventional host computer universal serial

bus interface circuit 100 and a peripheral device USB interface circuit 101. The host
computer USB interface 100 may include two USB data leads 102, 103 that may be
labeled D+ and D-, which are both connected to ground through a resistor 112, 113

respectively. The peripheral device USB interface 101 may include a buffer amplifier



volatile menory and to performtasks during the sinulated di sconnection.
The characteristics of the peripheral devices contained in one or nore
configuration informati on sets may be stored in the host conputer so that
t he confi gMO28/M1820 | nf or mati on may be easily changed. The coPGITAzE9B/3890f t he
configuration infonnation sets stored in the host conputer and the
el ectroni c di sconnection and reconnection of the peripheral device permts
the characteristics of a peripheral devidé-to be changed rapidly wthout -
physi cal disconnection of the peripheral device. In addition, the
configuration of any peripheral device connected to the USB may be altered
or changed | .1 | ! I I rface
104 Béﬁﬁ%g%@@ﬁ%ﬁﬁ%{fﬁ@ tﬁlltfeg B7) 106 Znda $ecohiq E&eH%ob{P}g?

systemto be T ncor nto a prura per I phe eVi ces and then

each peripheral, device to be configured with manufacturer specific

conf i gur at i Yrth§ ?Hfg?’rér) B8 The D+ owgnur af thebuffer wgy be gornesteddes sHPPlY
reference to a particular enbodi nent of the invention, it will be

appr eci at edvaitigé, wdtieh mlaiy bk 8B valtstfoLexuniple,thfoughangerQiresistbt $1®&Mpodi nent  may
be made wi thout departing fromthe principles and spirit of the invention,

the scope g emioﬁnhkm&l%%%%&&@&%@g@g@gﬁ&&é -%ﬁyggr yg%ig%g%put or LA

system for reconfiguring a periphera ce con bus

d t to.a h t t j Si ng,; . vy |
host - computBPiorge et Qe 16 el e sl B iauB datalsise dp Bartish 8 Bor t - t he

peri pheral device having a first configuration; means for downl oadi ng
a second seompiiter bost] thext data lina isterminated witloanl § kQ resistor ¢ d2pugrennd.nt o t he
peri pheral device over the conputer bus; and means for electronically

resetting tiRsGoRdn e DAL Kiis Qbt ESiRePEA itd)ggélgére‘iiﬁ\@c@ﬁef the 'iﬂegﬁ.ilsrgcti fvg];tasée

configuration to a second configuration on the secon

Pon L 9 o ATt SR g imateiy zerd voll End ¥R 1N Smpidl dBickiminda thaind '
peripheral device is connected to the USB port. When a peripheral device is connected |
to the USB port, the 1.5kQ resistor 110 connected to a supply voltage of the peripheral
device USB interface 101 adds a voltage to the D+ line and the D+ line at the host
computer is pulled to above 3 volts which is detected as a connected peripheral device

by the host computer and the host computer begins the enumeration process. Now, the

USB interface circuit in accordance with the invention will be described.

Figure 4 is a diagram illustrating a USB interface circuit for a peripheral device
in accordance with the invention which permits the peripheral device to be
electronically disconnected and/or reconnected to the USB without physically
disconnecting and reconnecting the peripheral device from the USB (e.g., the electric
simulation of a disconnect/connect cycle). As with the conventional USB interface,

the host computer USB interface circuit 100 may include two USB data leads 102, 103



configuration assigned to the peripheral device and said second
configuration conprises a unique manufacturer configuration. 3. The
systemof Claim2, wherein said | oadi ng neans conprises neans for reading
an identi MR&¥918 code from the peripheral device, and neanBCTAISO¥EIBTt | ng
sai-d second configuration informati on based on said identification code.

4. The systemof O aim3 further conpri s_ilg_g means, in the host conputer,
for selecting a device driver based on said second configuration -
information. TH' S SHEET HAS BEEN REPLACED - 23- 5. The system of
Claim 1, wherein said electronic resetting neans conprises nmeans for

el ect roni caftish @ayuk adbeltd as M+ SHEDO BN GoWH) A Liboval SheRShianBa] ﬂ'coﬂﬁﬁé&%ﬁ from
a e

sai d conputer bus w thout physical disconnection of the peripher Vi ce
fromthe c ut er .bus.. and. neang f | ectroni.cally si ating the
reconnect i g@‘@f‘“‘é&f’a“%’e? feﬁﬁé?’aﬁna&el&r lﬁér‘?sb?gqr 2(98%%’1‘%?‘%"%??%&? physi cal
reconnection of the peripheral device to the conputer bus. 6. The

system of eraunth B\ petpheral devee USBeiatesfate cirelit 120 inraccendhyce with the

invention will now be described.

The peripheral USB interface circuit 120 may include a buffer amplifier 122, a
first buffer output 124 labeled D+ and a second buffer output 126 labeled D-. In
accordance with the invention, the D+ data lead may be connected to a supply voltage,
which may be 3.3 volts, through a 1.5 kQ resistor 128 and an electrical switch 130, that
may be a semiconductor switch such as a field effect transistor (FET). The electrical
switch may have a control lead 132 which may control the operation of the electrical
switch. The electrical switch is normally controlled by the peripheral device, but the
host computer may download configuration information containing a command
instructing the peripheral device to actuate the electrical switch. Thus, both the
peripheral device itself and the host computer may control the electrical switch. As
above, when no peripheral device is physically connected to the USB, the host

computer reads zero volts on the D+ data lead.

When a peripheral device is connected to the USB, the electrical switch permits
the peripheral device to disconnect and then reconnect itself to the USB without the

physical disconnection of the peripheral device from the USB. In particular, if the



connection and di sconnecting said peripheral device conprises an electrical
sw t ch. 7. The systemof Caim6, wherein said electrical switch
conprises a solid state transistor. 8. The systemof Caim6, wherein
sai d compY@PH320 and port conprise a universal serial bus Z&d/Y9pA3397

9. The systemof Claim8, wherein said |oading neans conpri ses neans for
comuni cating sai d second configuration i gf ormation to the peripheral

devi ce using the universal serial bus and port. 10. The system of
Claim 8, wherein said configuration information

peripheral device is physically connected to the USB, but the electrical switch is open,
the D+ data lead is no longer connected to the supply voltage and the host computer
determines that the peripheral device has been disconnected even though the peripheral
deviqe is still physically connected to the USB. Similarly, when the electrical switch is
closed again, the D+ data lead is again connected to the supply voltage and the host
computer will detect that the peripheral device has been reconnected to the USB.
Therefore, the physical disconnection and/or connection of the peripheral device may
be effected without actually physically disconnection and/or connecting the peripheral
device. This electronic disconnection and reconnection of the peripheral device, as
described above, in combination with the storage of the configuration information sets
on the host computer permits the configuration of the peripheral devices to be.changed
easily without requiring the physical disconnection and reconnection of a peripheral
device. Now, an example of a system for connecting a plurality of different peripheral
“devices each containing a USB interface system in accordance with the invention, to a

computer system will be described.

Figures 5, 6, and 7 are diagrams illustrating three different peripheral devices
from different manufacturers, for example, being connected to a host computer in
accordance with the invention. In each Figure, a computer system 140 may include a
host computer 142, a plurality of peripheral devices, such as peripheral device “A” 144

(shown in Figure 5), peripheral device “B” 146 (shown in Figure 6), peripheral device



conprises configuration data and executable code. TH S SHEET HAS BEEN
REPLACED - -24- 11. The systemof Caim 10, wherein said
configuration information further conprises |ogic configuration

i nfornati WP99/01820 12, The system of C aim 10, wherein sai 8CTUS8¥1387 of

configuration
-17-

“C” 148 (shown in Figure 7) and a USB bus 149. The host computer 142 may include
a CPU 150, a memory 152, an operating system 154 and a USB interface circuit 156.
The operating system, in this example, may include a plurality of software device |
drivers, such as device driver “A” 158, device driver “B” 160 and device driver “C”
162, and a plurality of configuration information sets, such as device “A”

characteristics 164, device “B” characteristics 166 and device “C” characteristics 168.

Each peripheral device 144, 146, 148 may include a universal USB interface
system 170 that may include a USB interface circuit 172 as shown in Figure 4 and a
loadable memory 174. Each peripheral device may also include a CPU 176 and a non-
volatile memory 178. The non-volatile memory may store a unique manufacture
signature or identifier that identifies the appropriate configuration information to be
downloaded into the peripheral device. Now, the connection of each of these

peripheral device to the computer system will be described.

As shown in Figure 5, peripheral device “A” 144 may have a unique
manufacturer signature in the non-volatile memory 178. When the peripheral device is
connected to the computer system, the enumeration process begins in which the USB
interface system 170 is recognized by the USB as a generic device and the unique
manufacturer signature is read from the non-volatile memory by the CPU 150 over the

USB 149. The unique signature identifies device “A” characteristics 164 as the



i nformati on conprises an initial set of configuration i nformatio_n'. o
13. The system of C aim 10, wherein said peripheral device conprises neans

for executing said executable code contained in the configuration

informati $PP/01820 14 The systemof Caim1, wherein sai dPETASHVERIPT
resetting means conprises neans, controllable by the peripheral device, for
el ectronically resetting the configurat[&g of the peripheral device.

15. A nethod for reconfiguring a peripheral device connected by a conmput ef
bus and port to a host conputer, the nmethod conpri sing: detecting, in
a host computer, a peripheral device connected to the port, the peripheral

devi ce haviapgroprite cohfi @M dblinferma%0n and that cORRGIAAGH Modnaifmahsy 6t of

configuration information fromthe host conputer into the peripheral device

over the Cﬁ%ﬂfo@ﬁe&&%‘r ﬁ%nGSB 149 into the memory 174 of the peripheral device as shown
by dashed arrow 180. Then the electrical simulation of the disconnection and
reconnection of the peripheral device occurs, as described above, which cause re-
enumeration of the peripheral device. During re-enumeration, device driver “A” 158,
which is identified by device “A” characteristics 164 as the appropriate device driver,
is loaded from the operating system into the memory, as shown by arrow 182, such
that the peripheral device is now recognized as a peripheral device with device “A”
characteristics. Thus, a generic hardware USB interface system may be incorporated

into a peripheral device and the particular characteristics for the particular peripheral

device may be later downloaded from the host computer into the peripheral device.

Similarly, as shown in Figures 6 and 7, the peripheral devices 146, 148 may
include the generic USB interface system and a unique manufacturer signature in the
non-volatile memory and may be re-enumerated in accordance with the invention so
that the appropriate device characteristics are downloaded from the host computer over
the USB into the memory of the peripheral device and the appropriate device driver
may be selected by the host computer. Thus, peripheral device “B” 146 (shown in
Figure 6) may have device “B” characteristics 166 downloaded into its memory, as
shown by dashed arrow 184 in Figure 6, and the host computer may ﬁse device driver

“B” 160, as shown by arrow 186 in Figure 6. The peripheral device “C” 148 (shown



el ectronically resetting the configuration of the peripheral device from
said first configuration to a second configuration based on the second set
of configuration information. | TH' S SHEET HAS BEEN REPLACED - 25-

16. The mMXMYWPI8I O ai m 15, wherein said first configurati oRCIHISIHIBAL
generic configuration assigned to the peripheral- device and said second
configuration conprises a unique manuf achyrer configuration. 17. The
met hod of Cl aim 16, wherein said | oadi ng conprises readi ng an
identification code fromthe peripheral device, and selecting said second

configuration based on said identification code. 18. The net hod of
G ai m 17 f i Figefe DARBY hdledbvie! ePtdhBficRridtdd 163 diMﬂl@iderintbh& xhaﬁbr;c&rmut er
based on said second confi gurat ion information. . The nethod of

di <connoct Gy el ey TR by EiESR oﬁ?fgsaeﬁl"?%?ifﬁ"é%'rﬁ%éﬁ%” s

physi cal disconnection of the peri pheral device fromthe conputer bus, and

el ect roni c8NY§ "EdéRmechow byarmawp 0 wriigute Telhusea geperisd) BB apenfage bus

wi t hout physical reconnection of the peripheral device to the conputer bus.
system may be incorporated into a plurality of different peripheral devices, the

appropriate configuration information may be downloaded into the peripheral device,
and the re-enumeration recognizes the peripheral device as a manufacturer specific
device. The re-enumeration of the generic peripheral device ensures that the host
computer discards all device driver information about the generic connection and loads

the manufacturer-specific device driver software.

Figure 8 is a flowchart illustrating a method 200 for reconfiguring or
re-enumerating a peripheral device connected to a USB in accordance with the
invention. When a peripheral device is initially connected to the USB, the peripheral
device may be configured into a generic device in step 202 so that a particular
configuration of the peripheral device may be downléaded into the peripheral device in
step 204. Next, to cause the host computer to reconfigure the peripheral device, the
electronic disconnection and reconnection of the device, as described above, occurs in

| step 206. Although the electronic disconnection and reconnection of the peripheral
device to the USB may be initiated by the peripheral device, it may also be initiated by
the host computer, as described above. After the electronic reconnection of thé

peripheral device, the host computer re-enumerates (step 208) the peripheral device so



20. The nethod of Cl aim 16, wherei n sai d el ectronic connection and e
di sconnection of said peripheral device conprises using an electrical
swi t ch. 21. The nmethod of C aim 15, wherein |oading conprises
comuni catWR8?”8H2Y second configuration information to the RGT/PIREAZI7
device using a universal serial bus and port. - 26- 22. The met hod
of Claim2l1l, wherein said configuration _izrb[or mati on conpri ses configuration
dat a and execut abl e code. 23. The nethod of Caim 22, wherein said -
configuration information further conprises |ogic configuration
I nformati on.
that the peripheral device has a configuration based on the downloaded configuration
information transferred in step 204. The peripheral device may then be used with this
configuration once the appropriate device driver is selected by the host computer.
Next, at some later time, in step 210, the user of the peripheral device may wish to
reconfigure the peripheral device with new configuration information and the method
may loop back to step 204 so that the new configuration information for the peripheral
device may be downloaded into the peripheral device from the host computer, the
peripheral device may be electronically disconnected and reconnected to the USB and
the peripheral device may be re-enumerated to operate with the new configuration'
information. This method may also be used to reconfigure the USB for a plurality of

peripheral devices having different configuration information connected by a soft

loadable node to the USB, as shown in Figure 5.

The universal serial bus interface system in accordance with the invention
provides several advantages. The system provides an easy technique to associate new
device driver software with a peripheral device, known as re-enumeration. A
peripheral device may be disconnected and reconnected to the USB without the
physical disconnection and reconnection of the peripheral device to cause re-
enumeration to occur. In addition, because the peripheral device is not physically
disconnected from the host computer, the peripheral device may use the electrical

power available over the USB bus to maintain the configuration information if it is in a



24. The nethod of C aim 22, wherein said peripheral device conprises
executing said executabl e code contained in the configuration information.
25. The nmethod of Claim 15, wherein said electronic resetting conprises

el ectroni d¥PPY0I8Betting the configuration of the peripher al PGRYSEAIIN
control | abl e by the peripheral device. 26. - A peripheral interface
device for a standardi zed conputer periphgral device bus and port,

conpri si ng: means for physically cohnecting a peripheral device to a
conput er systemthrough a conputer peripheral bus and port, the peripheral
device having a first configuration; means for receiving a second set

of confi gurﬁlétﬂgﬂeﬂidg?ﬁﬁ&i&ﬂerﬁc{/m& | thE sinfihtediseBhhection. ThE®ANS for

el ectronically sinu ing ap sconnect1 on and reconnection of the

peri pheral device o reconfiqgur he peripheral device to second

bont | gur at (S HEistouH 1 Bedetal fedaF FoRAEs BhotegramnmcopRetaasy

27. The device of Claim 26, wherein said neans for electronic sinulation
conpri ses dnfoznatien segaimay \ketstared in the host computer so that the configuration

information may be easily changed. The combination of the configuration information
sets stored in the host computer and the electronic disconnection and reconnection of
the peripheral device permits the characteristics of a pen'phe;al device to be changed
rapidly without physical disconnection of the peripheral device. In addition, the
configuration of any peripheral device connected to the USB may be altered or
changed multiple times. The system also permits a generic USB interface system to
be incorporated into a plurality of peripheral devices and then each peripheral device to

be configured with manufacturer specific configuration information.

While the foregoing has been with reference to a particular embodiment of the
invention, it will be appreciated by those skilled in the art that changes in this
embodiment may be made without departing from the principles and spirit of the

invention, the scope of which is defined by the appended claims.



28. The device of Claim 27, wherein said electrical switch conprises a
solid state transistor. 29. The device of Claim 28, wherein said
conput er bus and port conprise a universal serial bus and port. 30.
The devi cwoolog320i m 29, wherein sai d downl oadi ng means conpPCEHUSISMBANs f or
communi cating said second configuration information to the peripheral

devi ce using the universal serial bus pog%. 31. The device of Caim
29, wherein said configuration informti’6fi conpri ses--eoenfiguration—-data, -
execut abl e code and | ogic configuration informtion. — 32. The device
of Claim31l, wherein said first configuration conprises a generic '
confi gurat | nd said second configuration conprises a manufacturer __
specific c uration. 33. The device of Claim32 further conprising

means for storing an identification code that is read out by the conputer

systemto select said second set of configuration information. TH S SHEET
HAS BEEN REPLACED, A system for reconfiguring a peripheral device connected by a computer

bus and a port to a host computer, the system comprising:

means, in a host computer, for detecting a peripheral device connected to the
port, the peripheral device having a first configuration;

means for downloading a second set of configuration information from the host
computer into the peripherai device over the computer bus; and

means for electronically resetting the configuration of the peripheral device
from said first configuration to a second configuration based on the second set of

configuration information.

2. The system of Claim 1, wherein said first configuration is a generic
configuration assigned to the peripheral device and said second configuration

comprises a unique manufacturer configuration.

3. The system of Claim 2, wherein said loading means comprises means
for reading an identification code from the peripheral device, and means for selecting

said second configuration information based on said identification code.

4. The system of Claim 3 further comprising means, in the host computer,

for selecting a device driver based on said second configuration information.

— e e THIS SHEET HAS BEEN
REPLACED




34. The device of Caim31l, wherein said peripheral device conprises neans
for executing said executable code contained in the configuration

i nformati on. 35. The device of Claim26, wherein said el ectronic

si mul at i NWOABEROConpri ses nmeans for el ectroni cal ly resetti RGTAUR/3397
configuration of the peripheral device. _

THI'S SHEET HAS BEEN REPLACED WO 99/ 018285

5. The system of Claim 1, wherein said electronic resctting means
comprises means for electronically simulating the disconnecting of said peripheral
device from said computer bus without physical disconnection of the peripheral device
from the computer bus, and means for electronically simulating the recc;nnecting of
said peripheral device to the computer bus without physipal reconnection of the

peripheral device to the computer bus.

6. The system of Claim 5, wherein said means for electronically

connection and disconnecting said peripheral device comprises an electrical switch.

7. The system of Claim 6, wherein said electrical switch comprises a solid

state transistor.

8. The system of Claim 6, wherein said computer bus and port comprise a

universal serial bus and port.

9. The system of Claim 8, wherein said loading means compnsés means
for communicating said second configuration information to the peripheral device

using the universal serial bus and port.

10.  The system of Claim 8, wherein said configuration information

comprises configuration data and executable code. : S

THIS SHEET HAS BEEN
REPLACED
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-29- PCT/ US98/ 13397 AMENDED CLAIMS --[received by the Internati 6nal Bureau':
on 18 Decenber 1998 (18.12.98); original clains 1, 2, 15, 16,26 and 32

anended; remaining clains unchanged (7 pages)] 1. A systemfor
reconfi gu ef)‘gri pheral device connected by a conputer bégrﬁas”e?:’?f’ort' to
a host computer, the system conprising: means, A a host--conmput er—
for detecting a peripheral device connec g_d to the port, the peripheral
device having a first operable configuration; means for downl oadi ng a

second set of configuration information fromthe host corrput er into the
peri pheral device over the conputer bus; and - - —— = - :
11.  The system of Claim 10, wherein said conﬁguratlon information further

comprises logic configuration information.

12.  The system of Claim 10, wherein said first set of configuration

information comprises an initial set of configuration information.

13.  The system of Claim 10, wherein said peripheral device comprises

means for executing said executable code contained in the configuration information.

14.  The system of Claim 1, wherein said electronic resetting means
comprises means, controllable by the peripheral device, for electronically resetting the

configuration of the peripheral device.

15. A method for reconfiguring a peripheral device connected by a
computer bus and port to a host computer, the method comprising:

detecting, in a host computer, a peripheral device connected to the port, the
peripheral device having a first configuration;

downloading a second set of configuration information from the host computer
into the peripheral device over the computer bus; and

electronically resetting the configuration of the peripheral device from said first
configuration to a second configuration based on the second set of configuration

information.

- THIS SHEET HAS BEEN
REPLACED




means for electronically resetting the configuration of the peripheral
device fromsaid first configuration to a second configuration based on the
second set of configuration information. 2. The system of ( ay’n 1,
wher ei n s¥PHNB20: operabl e configuration is a generic conf PGHUSPVER
assigned to the peripheral device and said second configuration-conprises a
uni que manufacturer configuration. .253. The systemof Claim2, wherein
sai d | oadi ng nmeans conprises neans for reading an identification code firom
t he peripheral device, and neans for selecting said second configuration

i nformati on based on said identification code. -~ .74 The sy —off

C ai m 3 further 16onpriheimethog afl €laiinnl 3, vhebein taid ditftwoafiguration 8ethpddesng a
devi ce driver based on said second configuration information. AMENDED

SHEET ( Amb%cgc)onﬁgﬁila§o§méd’%§ %ﬁ%ﬁ%@e and said second configuration

comprises a unique manufacturer configuration.

17.  The method of Claim 16, wherein said loading comprises reading an
identification code from the peripheral device, and selecting said second configuration

based on said identification code.

18. The method of Claim 17 further comprising selecting a device driver in

the host computer based on said second configuration information.

19. The method of Claim 15, wherein said electronic resetting comprises
electronically disconnecting said peripheral device from said computer bus without
physical disconnection of the peripheral device from the computer bus, and
electronically reconnecting said peripheral device to the computer bus without physical

reconnection of the peripheral device to the computer bus.

20. The method of Claim 16, wherein said electronic connection and

disconnection of said peripheral device comprises using an electrical switch.

21.  The method of Claim 15, wherein loading comprises communicating
said second configuration information to the peripheral device using a universal serial

bus and port. T

THIS SHEET HAs BEEN
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el ectronic resetting means conprises means for electronically sinulating
the disconnecting of said peripheral device fromsaid conputer bus without
physi cal Mga%mg‘&tlon of the peripheral device fromthe coﬁfiﬁ‘f”@?wﬁag’ and
means for electronically sinmulating the reconnectimng of said peri pheral
device to the conputer bus without physiggl reconnection of the peri pher al

device to the conputer bus. 6. The systemof Claimb5, wherein sdid-
noans for electronically connection and di sconnect.ing said per Lpheﬁtak
device conprises an electrical swtch. 7. The system of Craim 6

wherein said el &@2ri chhe mathodlof Obaifr 2 15 @thefein edid donfigiratién Mcingition .
8. The system of G aim6, wherein said conputer bus and port conprise a

uni ver sal seso!dﬁn Y diata ande ecutaBle cbgg, systemof Claim8, wherein
sai d Ioadlng ans co ses neans or communicating said second

configuration informati on to the peri pheral device using the universal
serial bus and port. The system of C aim8, wherein said
configuration i rfPor na’{lpq)rﬁet@egrﬁf 2, wherein said configuration information further

comprises logic configuration information.

24.  The method of Claim 22, wherein said peripheral device comprises

executing said executable code contained in the configuration information.

25.  The method of Claim 15, wherein said electronic resetting comprises
electronically resetting the configuration of the peripheral device, controllable by the

peripheral device.

26. A peripheral interface device for a standardized computer peripheral
device bus and port, comprising:

means for physically connecting a peripheral device to a computer system
through a computer peripheral bus and port, the peripheral device having a first
configuration;

means for receiving a second set of configuration information from a computer
system; and

means for electronically simulating a physical disconnection and reconnection
of the peﬁpheral device to reconfigure the peripheral device to a second configuration

based on the second configuration information. S

. THIS SHEET HAS BEEN
: REPLACED

WD 99/ 01820PCT/ US98/ 13397 - 30- 5. The systemof Claim1, wherein said



configuration data and executabl e code. WO 99/ 01320PCT/ US93/ 13397 - 31-
11. The systemof C aim 10, wherein said configuration information further

conpri ses | og;éc configuration information. 12. The systemof Caim
10, whereMP £49182¢ i r st set of configuration information conf 8/13397
ini-tial set of configurationinformation. -13. The systemof Caim

10, wherein said:peripheral device (1orrprj2s,<_as means for

27. The device of Claim 26, wherein said means for electronic simulation

comprises an electrical switch.

28. The device of Claim 27, wherein said electrical switch comprises a solid

state transistor.

29. The device of Claim 28, wherein said computer bus and port comprise a

universal serial bus and port.

30.  The device of Claim 29, wherein said downloading means comprises
means for communicating said second configuration information to the peripheral

device using the universal serial bus port.

31.  The device of Claim 29, wherein said configuration information

comprises configuration data, executable code and logic configuration information.

32.  Thedevice of Claim 31, wherein said first configuration comprises a
generic configuration and said second configuration comprises a manufacturer specific

configuration.

33.  The device of Claim 32 further comprising means for storing an
identification code that is read out by the computer system to select said second set of

configuration information.

| THIS SHEET HAS BEEN
; REPLACED,




executing said executable code contained in the configuration. information.
14. The systemof Claim1l, wherein said electronic resetting neans

conpri ses _neans, controllable by the peripheral device, for electronically
resetti ng YA&BWY i gurati on of the peripheral devi ce. PCTAIS98/13%%t hod
for reconfiguring a peripheral device connected by a conputer bus and port
to a host conputer, the method conprisingg detecting, in a host
conputer, a peripheral device connected to the port, the peripheral device
having a first operable-configuratitomn; . downl oadi ng a second set of )
configuration information fromthc host conmputer into the peripheral device

over the conput e34.busThélévice of Clagth®q} WhblefiPdaid/pérfphetd] dBeicé BSmpRdeki guration
of the peripheral device fromsaid first operable configuration to a second

confi gur ati g, R38LLkeRRiAdaif EXAhbIELodR cofifBHel I iR doRB gludliSh TRbireion.

35.  The device of Claim 26, wherein said electronic simulating means

comprises means for electronically resetting the configuration of the peripheral device.

[ THIS SHEET HAS BEEN |
REPLACED




THI S SHEET HAS BEEN REPLACED WD 99/ 01820PCT/ US98113397 - 32- 16. The
nmet hod of C aim 15, wherein said.first operable configuration conprises a
generic configuration assigned to the peripheral device and said second
confi gur ,ét‘l”%_%?/?ls?“_ % _ PCT/US98/13397

. - . AMENDED CLAIMS
ITT D - - == [received by the International Bureau on 18 December 1998 (18.12.98);
original claims 1, 2, 15, 16, 26 and 32 amended; remaining claims unchanged (7 pages)]

1. A system for reconfiguring a peripheral device connected by a computer bus
and a port to a host computer, the system comprising:

means, in a host f;-.omputer, for detecting a peripheral device connected to the port, the
peripheral device having a first operable configuration;

means for downloading a second set of configuration information from the host
computer into the peripheral device over the computer bus; and

means for electronically resetting the cbnﬁguration of the peripheral device from said
first configuration to a second configuration based on the second set of configuration

information.

2. The system of Claim 1, wherein said first operable configuration is a generic
configuration assigned to the peripheral device and said second configuration comprises a

nnique raanufacturer configuration.

3. The system of Claim 2, wherein said loading means comprises means for
reading an identification code from the peripheral device, and means for selecting said second

configuration information based on said identification code.

4. The system of Claim 3 further comprising meaus, in the host computer, for

sclecting a device driver based on said second configuration information.

| THIS SHEET HAS BEEN
) | _REPLACED
AMENDED SHEET (ARTICLE 19) '-




_ conprises a uni que nmanufacturer configuration. 17. The met hod of

Cl aim 16, wherein said | oading conprises reading an identification code
fromthe [ ral device, and selecting said second confi ' sed
on said i§§h€g$ﬁggtion code. 18. I?ﬁ met hod of Clain1?§&?ﬁ$&ﬂ3??
conprising selecting a device driver in the host conputer based on said
second configuration information. 19. The nethod of O aim 15, wherein
sai d el ectroni c5r eseThd sygtemmfi§ilaimels whkrsin seidrelestbnig resttiop meanstoomguessi d

peri pheral device from said conputer bus wi thout physical disconnection of
t he peri phefeahs fdeslectonicallyrsimuiating theldiseondatting ofindd etrishicrab devied from said
reconnecting said peripheral device to the conputer bus w thout physical

reconnect i @impitertie wiBbLYAG ISl dESMneQtich@f tHRDeHFHERI BeVicdfidm the compuiPbusThe
nmet hod of Clalm 16, wherein said electronic connection and di sconnecti on of

sai d peri p%@% @ﬁ g&ﬁj c\‘i/\ﬁgﬁfﬁ@ﬂf)j s?ﬁgllairi]!zgé 80 rRBndfeb izl s4id hpﬁﬂﬂcf:& Bevice to the 21. The

nmet hod of rein’loa conpri ses “‘comruni cat1 ng said second

e Lo ot papued sl Wb bhl Rcd PRk Sl pedri Getids Bind cotiput &bl oo

6. The system of Claim 5, wherein said means for electronically connection and

disconnecting said peripheral device comprises an electrical switch,

7. The system of Claim 6, wherein said electrical switch comprises a solid state
transistor.
8. . The system of Claim 6, wherein said computer bus and port c_q;r:prise a

universal serial bus and port.

9. The system of Claim 8, wherein said loading means comprises means for
communicating said second configuration information to the peripheral device using the

universal serial bus and port.

10.  The system of Claim 8§, wherein said configuration information comprises

configuration data and executable code.

| THIS SHEET HAS BEEN ]
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WO 99/ 01820PCT1US98113397 - 33- 22. The nmethod of O aim 21, wherein
said configuration information conprises configuration data and execut abl e
code. he met hod of Cl aim 22, wherein said config '

I nformat i O‘H‘)]?’g/r"fﬁgr conprises logic conf]i’ uration informati (L)i;nc_alt/b&anssmm_
The met hod of Caim 22, wherein said per g'heral devi ce conprises executing
sai d executabl e code contained in the configuration information. 25.
The net hod of Clai mTHs systemrof CleimdiOdwhéreintseid icpnfigusationtinfngnatiomfurthee s

el ectronically resetting the configuration of the periphéral device, |
control | abkémgiises logicronti pization infdeation. 26. A peripheral interface
device for a standardi zed conputer peripheral device bus and port, |
conpri si ng: means for physically connecting a peripher 0 a
conput er syst eyt hr opghy gk QFPYA 0PRhLEIAGAR firl Y&t REShHYdhion diSmBgEA Pher al

devi ce having a first operable configuration; means for receiving a

second set . o £oNf 1P 8PednbRLER Lfflubig @ CoMPUter system and

13.  The system of Claim 10, wherein said peripheral device comprises means for

executing said executable code contained in the configuration information.

14.  The system of Claim 1, wherein said electronic resctting means comprises
means, controllable by the peripheral device, for electronically resetting the configuration of

the peripheral device.

15. A method for reconfiguring a peripheral device connected by a computer bus
and port to a host computer, the method comprising:

detecting, in a host computer, 2 peripheral device connected to the port, the peripheral
device having a first operable configuration;

downloading a second set of configuration information from the host computer into
the peripheral device over the computer bus; and

clectronically resetting the configuration of the peripheral device from said ﬁrst
operable configuration to a second configuration based on the second set of configuration

information.

THIS SHEET HAS BEEN
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S 2N

means for electronically sinmulating a physical disconnection and
reconnection of the peripheral device to reconfigure the peripheral device
to a second confgiu_puration based on the second configurationpa‘jn%ggwnlgypn.
TH S SHEEVYROBE e 5 wo 99/ 01820PCTLLS98/ 13397 27. The devrce Claim
26, wherein said neans for electronic sinulation conprises an electri cal
SW t ch. 28. The device of Caim 27, wherein said electrical swtch
conprises a sol 16 st Bhemethodof Claipe 15, wherein saikbfirstyperalin dopBgustion camprises a -
wherein said conputer bus and port conprise a

generic configuration assigned to the peripheral device and said second configuration

comprises a unique manufacturer configuration.

17.  The method of Claim 16, wherein said loading comprises reading an

identification code from the peripheral device, and selecting said second configuration based

on said identification code.

18.  The method of Claim 17 further comprising selecting a device driver in the

host computer based on said second configuration information.

19.  The method of Claim 15, wherein said electronic resetting comprises
clectronically disconnecting said peripheral device from said computer bus without physical
disconnection of the peripheral device from the computer bus, and electronically reconnecting
said peripheral device to the computer bus wiﬂxouf physical reconnection of the pcﬁi:heml

device to the computer bus.

20.  The method of Claim 16, wherein said electronic connection and

disconnection of said peripheral device comprises using an electrical switch.

21.  The method of Claim 15, wherein loading comprises communicating said
second configuration information to the peripheral device using a universal serial bus and

port.

THIS SHEET HAS BEEN ]
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uni versal serial bus and port. 30. The device of Caim?29, wherein

sai d downl oadi ng neans conprises neans for comruni cating said second

confi gur aty ' rmation to the peripheral device using th '

seri al buémggyr/élmé) 31. The device ofzfd ai m29. wherei n?gg)ii'}gyﬁfﬁﬂ

configuration information conprises configuration data, executable code and

| ogi c configuration information.. 32. The device of C aim 31, wherein

sai d first oper3bl e Termethed af Cleim 2bwhereinspidicogiguration isfmnagen @MPFRcSand

sai d second configuration conprises a nanufacturer specific-confi guiation.

33. The devonfigunitionidataandexeLutablaeedeconpri si ng neans for storing an '

i dentification code that is read out by the conputer systemto select said

second set of configuration information. ———
23. The method of Claim 22, wherein said configuration information further

comprises logic configuration information.

24.  The method of Claim 22, wherein said peripheral device comprises executing

said executable code contained in the configuration information.

25.  The method of Claim 15, whercin said clectronic resetting comprises
electronically resetting the configuration of the peripheral device, controllable by the

peripheral device.

26. A peripheral interface device for a standardized computer peripheral device
bus and port, comprising:

means for physically connecting a peripheral device to a computer system through a
computer peripheral bus and port, the peripheral device having a first operable configuration;

means for receiving a second set of configuration information from a computer
system; and

means for electronically simulating a physical disconnection and reconnection of the
peripheral device to reconfigure the peripheral device to a second configuration based on the

second configuration information. e

AMENDED SHEET (ARTICLE 19)



TH'S SHEET HAS BEEN, REPLACED WO 99/ 01820PCT/ US98/ 13397 -35- 34, The
device of Claim 31, wherein said peripheral device conprises neans for
execut i ng i cutabl e code contained in the configurati %ri i on.
35. The de‘élﬁcggmgég(} aim 26, wherein saidqglectronic sinulati ngﬂgnggg/%@;
conprises neans for electronically resetting the configuration of the

peripheral device. TH S SHEET HAS BE'..-71 )
27. The device of Claim 26, wherein said means for electronic simulation

comprises an electrical switch.

28.  The device of Claim 27, wherein said c!cctrical”switci;:oﬁ_a;t"is?e;eix solid state

transistor.

29.  The device of Claim 28, wherein said computer bus and port comprise a

universal serial bus and port.

. 30.  The device of Claim 29, wherein said downloading means comprises means
for communicating said second conﬁguraﬁon information to the peripheral device using the

universal serial bus port.

31.  The device of Claim 29, wherein said configuration information comprises

configuration data, executable code and logic configuration information.

32.  Thedevice of Claim 31, wherein said first operable configuration comprises a
geoeric configuration and said second configuration comprises a manufacturer specific

configuration.

33, The deviée of Claim 32 further comprising means for storing an identification
code that is read out by the computer system to select said second set of configuration

information.
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34,  The device of Claim 31, wherein said peripheral device comprises means for
—
exccuting said executable code contained in the configuration information. 3
_—

35.  The device of Claim 26, wherein said electronic simulating means comprises

means for electronically resetting the configuration of the peripheral device.
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