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COMVUNI CATI ON' MEDI UM BACKGROUND OF THE I NVENTION 1. - Field dT 't he

I nvention This invention relates the field of communications méd)'faf tor 1 /
transferring data between a source and a plurality of peripheral deyices ("
coupled to the source. Mre particularly, the 5 present -invention rel ates .
to data transfer along a peripheral device bus between a plurality of

peri pheral devices and a host conputer. 2-° Art Background In the
conputing industry, it is quite conmon to transfer 10 data and commands
between a plurality of data procesgwngcaemncegsiumuch as for exanpl e,
conputers, printers, nmenories and tne 1TKe. Tne rnterconnection of

conputers and ot her peri pher alBAEXEROUND OF; THE INVENTEON/ ol oped in the early
1970's with the adughRl &f theMPaeriBgt Worki ng systems, which permtted the
distribution of 15 access. to conpurtrng resources beyond the i medi ate
proximty of a naiThifr imeentdnputediatedlatheof keld sﬁodfonamﬁhetitwaAmaeta/\ork

wer e devel ope various users.to sharlng

systenms and t%ggt?ﬁ;% ¥%$r%6’scg%sazbgéﬁ\%réﬁ §0H S ﬁg?e?‘rsplurrgﬁ é’ case of

( 20 geogr aphipeai pnerh0Cddviees VEEuUpled SEs Ghk! eshirde0Calor@r arfivIaEKS, thieANS)
wer e devel oped to connect together a collection of conputers, termnals and
peri pher als | BEegant, inyentdap| yelateshte saka wrAnNsSErn A kangad| pardpherad | di ngs,
and permtted C eyi n Lves .or with
dGovi cos att achEh s g BRESRT Eal el SETBILRLER S W o0 0 SR RS

| npl ement at i oBomgut@iest ri but ed conputing. In other words, sorre of the

devi ces coupled to the |ocal area network may be dedicated to perform
spegific f unc@r ondEtsBagkgreund | ¢ storage, data base nmanagenent,

In the computing industry, it is quite common to transfer
10 data and commands between a plurality of data processing devices,
such as for example, computérs, printers, memories and the like.
The interconnection of'computers and other peripheral devices
principally developed in the early 1§70's with the advent of
computer networking systéms, which permitted the distribution of
15 access to computing resources beyond the immediate prokimity of a
main frame computer.
ﬁetworks, such ;s the ARPA network, were developed to
provide access by vérious users to large time-sharing systems and
Y thé transfer of d;ta between such systems. In the case of (
20 geographically local networks, so~called "local area networks"
(LANs)'were developed to connect together a collection of
computers, terminals and peripherals located, typically in the
same building or adjacent buildings, and permitted each of these
deviceé to communicate among themselves or with devices attached
25 to other networks. Local area networks permit the implementation
of distributed computing. 1In other words, some of the devices
coupled to the local area network may be dedicated to perform

specific functions, such as file storage, data base management,
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-gj term nal handling, and so on. By having different machi nes perform-
different tasks, distributed conputing can nake the inplenentation of the
system sinplier and nore efficient. Presently, networking has only been
appfied to provide 5-comunications between data processing devices, which

e machi ne input devices. However, it would al so be useful to provide a
net wor ki ng nmeans to provi de conmuni cati on between a single conputer and a
plurality of peripheral devices such gs human input devices, listen only
devi ces, appliances, etc. Human input 10 devices include keyboards, cursor

control devi ca&srhSi&h natid BingJOME s, oRNd 8§ kiRivilig P@&kEer8i € maehsh&n only
devi ces include transaction logs, etc. In the prior art, such devices are

attached to aPRESRrRGHpEERRntt Ratifghdbs poPuteksopareing earawkedths ce.
Oten, add !l afglenditadfon Aeh WLELH JidoRidOUn dotPCELRICRE] | NPUL

device to be added. Further, the agéltlon of cards requires t t he host
conput er be power erresgently wWnétwaouking Clienioaly fleenadpbligdpes iprbeidd devi ces
to alive system Such prior art géstens are_inefficient since peripheral

h
devi ces ar & nSP™PBAETARIPHS JiFEraeR FoLp RACCEARHIG AV iceser vRACIAFR PaSHBBne 20
using a nouse jhudeRRiabsy AGkedst, NP LWRIKEYNRAL] erdkClsRRIiIA L he same

time). Thus, the devices could share a conmmon line to the host conputer
Wi t hout cr eat inggwearlingt nedrfs o Rrobiédsrsomaup k¢atdonnpettMeennesdngde cards.

Prior art networki schenes al I ncl ude el aborate nmethods 25 for

est abl i shi ng \cé%'r?p‘r’oﬁg‘ S t?lear‘fé'?g%ryk#op%“pgﬁf%l FEVI SR 1588'1‘ ragng‘ﬁﬁ‘?". Such
systens are ndhpleaitvdcésd) 118tk PIAATicRE] | P2 ahcd§VEERS, RohAKL anpOtYy One
is generally used at a tinme. In addition, prior art networking schemes
prdvi de f ot ndgREceHinglvde kerboRrdise cquRSPr| getrtrolydeticese(sHsd 89 ach ot her
t hr ough

"mouse"), and sketch pads, etc. Listen only devices include
transaction logs, etc. In the prio: art, suéh devices are
attached to a host computer through a port dedicated to each
device. - Often, additional "cards" are required to allow a
15 peripheral input device to be added. Further, the addition of
cards requires that the host computer be powered down, with no
mechanism for édding peripheral devices to a live system. Such
prior art systems are inefficient since peripheral devices are
not generaily operated simultaneously. (for example, someone
. 20 using a mouse is generally not using the keyboard or sketchpad at
- the same time). Thus, the devices could share a common line to
the host computer without creating data traffic problems,
eliminating the need for cards.
Prior art networking schemes also include elaborate methods
25 for establishing control of the network to allow a device to
transmit. Such systems are not needed for networking of
peripheral devices, since only one is generally used at a time.
"In addition, prior art networking schemes provide for means for

attached devices to identify themselves to each other through



=3- el aborate "handshaki ng" schemes. Again, such conplexity is not required,
" to connect peripheral devices since there is no need for these deviees to
identify thensel ves to .other devices, only to the host conputer. 5, .
According to the present invention there is provided an apparatus for | j!
transferring signals and data, wherein the signals and data are transferred\“\~
under the control of a host conputer fromthe host conputer to first and
second peripheral devices and fronithﬁ_first and second peripheral devices
to the host conputer, wherein 10 t he signals and data are transferred
over a bus coupl iehgbardase f'ihepdshaking’t sohengser i gein) sudvicomplexityhis hobt
conputer, and wh i h | . ' ogi.Lal i LS
conpri si ng; néangre&%%&%l god%h?)n %c%eﬁﬁlﬁsﬁ#%‘lepie}])%grs a?ir&gvi%éérf %:S()E{Oglﬁ%idngo%
first hard-wiredtheehderices: foidentifar themsglyes ¢o other cdsyiges gly o the
first peripheral ndgvicemputEans, coupled to the second peripheral device,
contai ning a.second hard-wi.red identificatiopn nunper as a.,first, qgress of
the second peripheral d gingfnthe PEEFANEGIEYETEERN fBR%e éﬁrﬂfﬁﬂ"_éa? £8r
?ener ating ? zg appai'atﬁmﬁdlrytﬁn_sféﬂfﬁigwsqsigﬂalé raﬁﬂSdétfasilﬁiierQﬂﬁ;tHeheig&Fist@dat
east one of the ripheral devices rein urality of signals
conprise an att eﬂ%ﬁ%r&g i g%gfge egyﬂr&%?:oﬁ?ez&f’?%‘?ﬁsgér’?‘aﬁ?Stoﬁ’gm%\fteﬁ %olTl’ Sli’ei ty
of commands, andhasttasppeiegntd finktrapdnsedondpperiphertal dévisegraridsfedd ehet he
host conputer to G . _ : f i (VAR . and
wherei n each of tf%g%‘lag%la%ﬁ&?&é@%‘;ddséﬁﬁgfﬁf&gﬁb:ﬁ@gﬁ_ re %téc%? at I_(la%st _
one of the fPrst taﬁdsngaébmnééiqtsh@r%itra@sﬁeéégd oy Bus aouptingbirl figst

directed; means, ap@Uscefld tperififerhll rddviBes | th ehé hode \dofButdrQr aie MREALinNthed W,
first service r e%ldgsll_s %Egrri]:ﬁlly 1Onr éit ié"gr;‘fégis ilrgg stt%ti[arecomprising; |
means, coupled to the first peripheral device, containing
a first hard-wired identification number as a first address of the
15 first peripheral device; '
means, coupled to the second peripheral device, containing a
second hard-wired identification number as a first address of the
second peripherai device; . _
means, coupled to the host éomputer, for generating a
20 plurality of signals for transmission over the bus to at least one
of the peripheral devices, wherein the plurality of signals comprise
an attention signal, a synchronization signal, one of a plurality
of commands, and a stop signal, wherein the plurality of signals
allow the host computer to control at least one of the peripheral /
25 devices, and vherein each of the plurality of commands includes an
address of at least one of the first and second peripheral devices
to which the command is directed;
' means, coupled to the first peripherai device, for
generating a first service request signal for transmission to the
30 host computer by hoiding the bus at a logical second state for a-
period of time after transmission of the stop signal, wherein the
first service request signal indicates to the host computer that at
least one of the peripheral devices has data to send to the host
computér and requests a command from the host computer that would
35 permit the peripheral device to transmit the data to the host



30 host conputer by holding the bus at a |ogical  second state for a
period of time after transmission of the stop signal, wheréin the first

- service request signal indicates to the host conmputer that at |east one of
t~he-peri pheral devices has data to send to the host conputer and requests a
command from the host conputer that would 35 permt the peripheral
device to transmt the data to the host -4- conputer, and wherein the
transm ssion of the first service request,signal is selectively enabled and
di sabl ed by the host conputer; neans, conST ed to the second peri pheral

devi ce, for gener atdorputerseanhatherivi tite tespsatbsiingofil thieof idstasmvies irequést
the 5 host conput.er _by. h i t-ne_ b t__t.he. | ogl cal C or a
period of tinme aft e?lgf]?gnlss mgésfsélcg%veolp' ?ﬁattell)s%?oaﬁ dsfglgsnaﬁ%&%xe?% ﬁg‘tg%?bs lg:&g%d
servi ce request signal imednsatcovplesl thetheosecondnprrtiphenaiadevice} €9t one of

the peripheral deviggarhanedalach 38MideCpidisbUbn Tl landfibel 66405 Lo 2

command fromthe host conptter t | mt the peripheral
device to trandnit hasé eemphten byHeoldisg thenpist af, thenkogiat cieopdstate for a

transm ssi on of the%e?ib&!idfet{rﬁ&ﬂﬁéér $haA séonsS 6 Akl ¥RIpY sBitab| atheddth the
di sabl ed by the host copputer; neans, c_oupLe,d to the h?%t comnput er fﬁ%‘?
transmtting data f3e5ORE HRETKIRG TEAHASH Stenal ndifatas; to be RoSthEompuEen, tRaY)
devices 15  over ithdehsts oneridnshe perfpirtal 0 debicds had daes itpheers] tdethece,
for trans- mtting ,data over bus t he, hos r ! fi

peri pheral device il?osgtnﬁ&g)ﬁlltflé i%?‘doyneequégtst ﬁecp u %;:f%tg@u%% géérrtfran S F“ec%%&ed
by the first piriphendd pmwitether penipheralodevicenputtaansmitothe data donthend to
tggrnsf er data fromﬂé}% Ea:ﬁp%gep,e ahd nﬁ{eﬁéir_ﬁggé C&ahmisdol @3 IO MBEAkE FRABSS

coupl ed to the second peri'pheral  device, r trans-
signal is selectively enabled and disabled by the host computer;

—

means, coupled to the host computer, for transmitting data
from the host computer to at least one of the peripheral devices
15 over the busj;: _

' © - means, coupled to the first peripheral device, for trans-
mitting data over the bus to the host computer from the first
peripheral device if and only if one of the plurality of commands
received by the first peripheral device from the host computer is

20 - ‘a command to transfer data from the first peripheral device to the
host computer; . ,
means, coupled to the second peripheral device, for trans-
-mitting data over the bus to the host computer from the second
peripheral device ifand only if one of the plurality of commands
25 received by the second peripheral device is a command to transfer
data from the second peripheral device to the host computer;
first collision sensing means, coupled to the first peripheral
device, for setting a collision detect bit to the logical first
state from the logical second state when the first peripheral device
30 attempts to transmit data in the logical first state on the bus
but the bus is in or goes to the logical second state, wherein the
first peripheral device stops transmitting data after the collision
detect bit is set to the logical first state, and whereir the first
sensing means provides a control over access to the bus by the
35  first peripheral device;



mtting data over the bus-to the host conputer fromthe second peri pheral

device if and only if one of tﬁe plurality of commands 25 received by '
t he second peripheral device is a command to transfer data fromthe second
peri pheral device to the host conputer; first collision sensing neans, ~

coupled to the first peripheral device, for setting a collision detect "bit
to the logical first state fromthe |ogical second state when the first
peri pheral device 30 attenpts to transmt data in the |ogical first
state on the bus but the bus is in or g‘tfe's to the | ogical second state,

wherein the first peri ph&ndl célaiceéh SeRPmgt hedha] ddupled dat hafskesnd he
coll'ision detect bit 'Iﬁ sag"te to thel ogl cal fi rsi state, and wherein the
first sensing meanRiPBSiatededContiorebiiae & ceiitsiog derech Rithto e 35

first peripheral dbsgical first 4ateefromdtieollogitiabnsaondistatandes, tleoupl ed to
t he second peri phegal i r.setti ol lisio et i he
| ogi cal first st atée Pgﬁé%r%@ﬂ?%gi %éa ctge%%ﬁ%pgﬁ &P eélfﬂ?g[ﬂld& ﬁg%el%o%%é cioéu:al
peri pheral dev} ce finsénptatet ontthenbud butidhe bus tiheid oyignels & theflagitakt at e
on the bus but thegl[.bﬁi 4tB, UheP6S the 4 gﬁ“ .St ein
t he second peri_phe?a ‘ge%i ce’stgpsﬁ?rggs-%&émnéglﬁhﬁg c?gt%g‘:%]tcr thgsceg:aﬁ%si on
detect bit is set Witing dasgi afhers thescoktisien detechbif cis sehetosthodggical
sensing neans provifiet StdreNtamd vRAMAindKEL88cdRl k&Y Sndivst frovegerd
peri pheral device; 10 and neans, coggl ed to_tgée host conpput ei, faor
storing (1) a firsEOHERbdVeR:aceess g thaghus by the Sqcord (Resibhstgl (d8vige;
second nunberl@t aamkcond soft address |ocation, wherein if a collisionis -
detected and is the re . O fir r -v;q'r ] dentifi i u 15 |
bei ng the sane as the glééc%sﬁdé%‘%iggvégr gheir}g’ésgt? ?g %’og%tﬁﬁgﬁg gﬂ)e% ?P%rt i
number at a first soft address location and (2) a second number at
a second soft address location, wherein if a collision it detected
and is the result of the first hard-wired identificaticn number
15 being the same as the second hard-wired identification number, then
the host computer (1) sends the first number stored at the first
soft address location as data over the bus to the first peripheral
device for Storage by the first peripheral device as a second
address of the first peripheral device, and (2) sends the second
20 number stored at the second soft address location-as data over the
bus to the second peripheral device for storage by the second
' peripheral device as a second address of the second peripheral
device, wherein the first number is different from the second
number . o/
25 '

30

35



t he host computer (1) sends the first nunber stored at the fi+st soft
address | ocation as data over- the bus to the first peripheral device for

.. storage by the first peripheral device as a second address of the first
peripheral device, and (2) sends the second 20 nunber stored at the
second soft address | ocation as data over the bus to the second peri pheral
device for storage by the second peripheral device as a second address of
t he second peripheral device, wherein the first nunber is different from
t he second nunmber. 25 30 35 BRI EF DESCRI | PTI ON OF THE DRAW NGS Figure 1
is block diagramillustrating the networ®+ng system of the present
invention. Figure 2 is atimng diagramillustrating the present 5
invention's use of return t&RILF PESRRHATAGN ¢F FHEDRAWINGEStrates a regi ster

of a peripheral deVEii%Gerl 4 ebﬂc‘%&ﬁgéaﬂ"?ﬁt]s%@étﬁr&gglt‘.Flg rﬂat‘w%rﬁuw %g\s/%l@”

illustrating the sequence of operations utilize a periphera Iceto
request servi cefbyhd @retdrer Haséntioaputer. Figure 5 is a flow chart
illustrating the sequence the operations utilized to provide new addresses
to devi ces sharing ‘Fﬁlé‘rga?re‘sharg“%"ﬂe@l‘%&ﬁ‘ek‘é“ﬁ‘?’@&*@ &he PresePti ng

diagramil | gét riﬁggmog.gol;’ggagg :’lgturhrggsz%%i g&ogfin&pe present invention.
Fiéure 3 illuétraﬁes a register of a peripheral device of
the present invention.
Figure 4 is a flow chart illustrating the seguence of
. oéerations utilized by a peripheral device to request service by
ﬁu ;he host computer,

ﬂ Figure 5 is a flow chart illustrating the sequence the
operations utilized to provide new addresses to devices sharing
.the=same hard-wired address.

.Figure 6 is a'timing diagram illustrating a command

15 transaction of the present invention.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON A peri pheral device.bus incl uding
apparatus and nethods for transferring data between a plurality of :
peri pheral devices coupled to a host conputer is disclosed. In the -
following 5 description nunerous specific details are set forth, such as ™
specific nunbers, registers, addresses, tines, signals, and formats, etc.,
in order to provide a thorough understanding of the present invention. -
However, it will be apparent to one skilled in the art that the present
invention may be practiced 10 withoutéthese specific details. In other

i nstances, well-known circuits and devices are shown in block diagram form

in order not to unnecessHTATHERPESGREPTIY BF BENINYFNAANi on. Referring to
Flgure 1. the preferledofagdadhitle Bhs 12106638 Uoh YR LOR JERYBE REEN. A
Ahgra 5 y 1

plurality of perip evi ces, general entified by nunbers 11
t hrough 16 ar erassfeirednd adagbetawesinngl gluwrabliey of periphersl devipeser 10. In
the preferred enbodi nent, all devices conmunicate with the host conputer by

a mini - phono RER&A R  MPSOPPBRNSRS &BrectePeds sTYritenfel i B9pover,
[ing-data, ol QGYE RGN AGleRs Seclal'osddag! nluok Horh, Zienoh (S

mnimm A "low signa s .8 volts maxi mum Although.a single cable is
cont enpl at ed igpet i pmehbersd regbextinsgnsddrfessbe, iesentsiignedbsit iaoA, ot her

communi cati ons nedi a, .such as broad band nget h%)_ﬂgz, fiper. ogt i C dSéSte{rB, and
infrared si gndPEMat§e &tGnt ifpPEI%K tooRrovide atthorgygh jndepgtanding o

i nvention supRQL! 5 &A1 AGMG8R; Wol@beWNiichy ) KELShERkRARERSs &3RNt S a

synbol or a function, such as a keyboard' 14), relative devices, (in which
mbvenent of a skispédinctirs@rti phatespenseeseotainemtioh mawibeeprantdheds a

mouse 11 o 12\5 itrﬁg};t b&lgsgog_agcr}%igtgééaiiqg; p(?[inng\).ﬁeraqgé@abnsc%gytvveéiqg\(;lgv?é
circuits and devices are shown in block diagrém form in order not
to unnecessarily obscure the present'invention.'
Referriﬁg to Figure 1, the preferred embodiment of the
present ihventibh may be seen. A plurality of peripheral
45 devices, generally identified'by'numbérs 11 through 16 are
coupled through a single cable 17 to a host éoﬁputer 10; In the
preferred embodimént, all devices communicate with the host
computer by a mini-phono jéck with the following connecter
assignments; tip-power, ring-data, sleeve-power return. A "high"
20 signal (1) is 2.4 volts minimum. A "low" signal (0) is .8 volts J
maximum. Altﬁough a single cable is contemplated in the
preferred embodiment of the present invention, other
communications media, such as broad band methods, fiber optic
systems, and infrared signals, are contemplated.
25 " The bus of the present invention supports coded devices,
(for which a keystroke represents a symbol or a function, such as
a keyboard 14), relative devices, (in which movement of a display
cursor in response to a control device, such as a mouse 11 or 12,

may be from any starting point), and absolute devices



(for which there is a constant and direct relationship between displ ay
position and device position, such as sketch pad 13). The system al so..
perni t$ the.networking of extended address devi ¢ces. Extended address
devites .share a common hard wired add- 5 ress 35, but further include an
ddress unique to the individual device which the host conputer nust
<ecogni ze before the device can be accessed. For exanple, it is
contenpl ated that appliances may be coupled to the host conputer and
controll'ed by the host conputer. In such a situation, all appliances would
have an 10 i dfox waath haedsiiscd éonsednadmhiaessrectTheld1ashsKipTpetwéen ON a
first level, wgul d sinply address the hard w red address for appliances. At
this tinme, all95fRN3YaRetisionaNidefetise: Rasitd@ar csuehape skeaekinad, 1 Ah
i ndi vi dual applian | by . copputer jf st
conput er sends a s'iq‘gﬁa ttgﬁtﬁ%? %‘L%{'ﬁggp lljéaﬁgféb%léﬁ %?@Eggéetdhég%(%%nded
addr ess of t hedeypizleisandExteAded atidnskad daditeasshire aNcdmibnVhskttflwired add-
i dentification nunﬁgr, whi ch, in the preferred enbodi nent, may be up to 64

byt es | ong. SOnEe"% Ha: Myt LUBHRSG: Lpclvde #h AdRERTF MRdaes tonghrl Taddy Bl t he
devi ce havi ng hbficeadHi&s ShbShdt!t | bsequ r{gaﬂ 0,,t.h

appl i ance address cleocat Ion W I%&bgg%(ué:?gt@g&bggﬁ?g}q ev%?:’ggvﬁt}ehgﬁﬁoﬁehe need
for providi ng tée bexbhermbsedaddoe sexamptli, titnes cdntamplaride dhappbphivreeni | |
respond to all nds to the appliance address, while unactivated devices

|
remain passi ve?“gg‘ CEARI]ALER TR hast CRMRBASRY cqnlF ekt By ithe hasfe host
computer 25  ppmides trResgu ANYEsAdE 251 106pNahbEY VELENASY BeldT ess

evice, activating it and deactivating the previously active device. It is
cont enpl at @8 t Adenticpl charidyéredhifihed adddess cTe okt ecbriputehe dnost £iosrput er

Lo U e 0 BEeE Ny lE) M0 R ISR P BBl Ve
appliances. At this time, all appliances coupled to that address
are ‘inactive. An individual appliance may be activated by the
host computer if the host computer sends a signal to that

15 appliance which matches the extended address of the appliance.
An extended address is an individual identification number,
which, in the preferred embodiment, may be up tc 64 bytes long.
- Once the host computer has provided the extended address, the
device having that address is active. Subsequent commands to the
20 appliance address location will be executed by that device
without the need for providing the extended address each time.
An activated appliance will respond to all commands to the
-appliance address, while unactivated devices remain passive. To
deactivate an active extended address device, the host compuger
25 provides the extended address of another extended address device,
activating it and deactivating the previously active device. It
is contemplated that any device which could be controlled by the
host computer is suitable for the present networking scheme, such

as lights, ovens, sprinkler systems, phone answering machines,

30



-8-"etc. It is contenplat ed that at |east one ot her- har dwi r'ed address for
ext ended address devices be provided in the present system Such an adqress

woul d be used for system protection schenmes or user identification schemgs.
For exanple, a device at 5 this location could contain an extended - WQ\M\\\\
address whi ch nust be provided by the system user before the system coul d

be enabled. In other instances, indivjgdual operations could require that

t he extended address of other security devices be provided by the host

conputer prior to performance. Such security devices could 10 function as

"keys" to | ocletche IGntiFr‘eorwfs'Péﬁteﬁ tbettati Aeaperanel obtserpdatdwimed on t he
system Also reserved for us e network of the present |invention are

St address |BOEPFD 0TI BXCRNP APRRRESCIP TSR] BHLTOV At R oy RS FEEPent

dupli cates of gaebherstlendsy e URAE bO JsBE A% shlcem oHHECITBRE. t han
one nouse is coupled to the bus, for exanple, the host corrputer assi gns new

addresses to casbamadue USPhoybn&ddx@s:ses Pdiemgsat Foleexmifleadalirdeydce at

| ocati ons. AI t.hQug ecific anpl es have be ven for ch type of

devi ce coupl ec1':mtq ??1 as c?%?r(gnﬁfﬁzmbgnnﬁtgnﬁﬁ%g’dgﬁgs%"ﬁ‘dcgf 'fd’ygsach type
of device th’brbb&ﬂecﬁd:@r ess.syslieﬁ. S5 TBkfore thk e fdteRAdolBS bRESRatlieeN as
an absol ute device but a touch screen woul'd al so be considered an absol ute

devi ce and be Hsetberednshanessre indiniduad monerat berly eoyldsregnéreidashtiad. | n

t hose S|tuat|o h C er Wl SSI n, new, addr esses fr t he soft
addr ess 25 . IC%S é%‘ﬁsa'&tﬁoésé% q%pagher securit gv:.ces be prov1% 3 by ?:F\ne

host computer prior to performance. such security devices could )
10 function as "keys"” to lock the entire system or certain \'J
operations performed on;the system.

Also reserved for use on the.network'of the present
invention are soft address locations 16, ' Soft address locations
are reserved for duplicates of peripheral devices coupled to the.

15 bus. When more than one mouse is coupled to the bus, for
example, ' the host computer assigns new addresses to each mouse,
those addresses being-at the soft address locations.

Although specific examples have been given for each type of
device coupled to the bus, there may be more than one kind of

20 each type of device with that address. For example, a sketch pad
has been given as an absoclute device but a touch screen would
also be considered an absolute device and be assigned the same
fixed command address as the sketch pad. 1In those situations,
the host computer will assign new addresses from the soft address

25 locations to each device.



In the preferred enbodi ment--of the present ihvention,"the vari ous
~peripheral devices have been assigned addresses as shown bel ow. Address

Bevi ce€ Types Exanmpl e 5 0000 (zero) - ext ended address
seeurity systens, device . user | D 0001 (one) ext ended
addr ess appl i ances device 0010 (t+89) coded devi ces

keyboard 10 0011 (three) relative devices nouse, track
ball 0100 (four) ut evi ces sket chpad, touch screen 0101
(five) . el:nethe aretaerreél em%ogumj\ﬁeof)f 5 Rrsqsgsap :.nventl.on,r ER&r ved

none 15 vabilills periphéfdlcBivices hivRSBEMEEAssigned addres@&’i‘%s% Oin( €1 ght)
sof t addressg duplicate peripheral devices 20 f

soft addr ess@fto¥ duplicate peripheral devices It wll appreC|ated by

one skilled in thgdpggs t hat ot her paggy, g My be assigned to these
devi ces containing nore or |ess b#rr@h%-n t he p i 9ed enbodi nent .

Fi xed har¥-wi red080Qir(@esess 31, 32eScendnd sddrese shswsuriiey Hygedmd Or NOUSE
11, nouse 12, sketch pad 13 and keyhoard 14 respectively. Al peripheral .

devi ces have four registers in th8&® ferred enbodP#niPto receive data and
send data. For eaotu dewere, regi ShRiended ddarasd ' ePbpliGhced | | StEN have
status information such as device address and handler 1 nformation. The
remai ning registers are data regi 9eedc® whi ch are devi ce specific except
0010 (two) coded devices keyboard
10 0011 (three) relative devices mouse, track ball
(N 0100 (four) absolute devices sketchpad,

touch screen

. 0101 (five) reserved none
0110 (six) resetved none
15 - Olll (seven) ... resexrved .. none
1000 (eight) seft addressed duplicate peripheral
devices
20 1111 (15) soft addressed duplicate peripheral
. . . N .. . . devices
N It will appreciated by one skilled in the art that other

addresses may be assigned to these devices containing more or less

~ bits than in the preferred embodiment. Fixed herd-uired addresees 3,
32,33 and 34 are shouwn in Fig.1 fcr mouse 11,mouse 12,sketch pad 13 and
keyboard 1& respectively.

All peripheral devices have four registers in the preferred
embodiment to receive data and send data. For each device,
register 3 talk and'register 3 listen have status information
such as device address and handler information. The remaining
registers are data registers which are device specific exeept



-10- ‘register 2 listen which contains the. extended addresses for extended
“address devices or device speci fic contents for soft addressed deviees.In
the preferred enbodi nent of the present invention, there 5 are three ™, p
types of comruni cation on the peripheral bus: connands, data and gl obal, A
signals. Commands are sent fromthe host conputer to the peripheral- -
devices, data is sent fromthe host conputer to the devices or fromthe
devices to the host conputer, and gl ob&?~ signals are special nessages sent
to the entire system 10 "in the preferred enbodi nent data is

encoded as theféﬁl%&boi i:%‘@e JE1d0 Bhelyds! Uk Oefxt%ﬁ‘%‘q Qh&réseées gdy bit cell

boundary is de I ng edge on Fhe b I'S encoded as a
bit cell in V\hbebertdua hodvrdsisn®ev el eatdyntcbagpetchem|®htémm.fo?hsafu s shown
in Figure 2 by bit cell 20, Therefore, a "I" is 15 defined as a bit cel
in which the | 8R3¥¢5Red; §e¥E&S -t han the high tinme as shown by cell 21 of

Figure 2. In the preseqt mﬁ!&%@&é@%ﬁ%@@ﬂéﬂ@'&% Lk }@géntbuvémgﬁflaﬁ@eas a

"1". A stop bit is a does not have an additional Illng edge to
define theshit acel tthrtelemﬂ,ypeihef s:tomqmubut:atmnueecthteopesqprmhrohlbzxs tmrsatr@ppl ng
of 20 transactions on_th The g TPod for each bit

signals and | o2t} 8?;\?%51 Féﬂ%ﬁssm PP BT O G REL ib‘b hr‘?is(t:rco%'?d‘éﬁﬁ

plus or mnus QW pefiPhedUdes P data ils' 365TIeE8h Othe hBEL Ridmpattt dos 50
m croseconds plus or mnus 1% The format of a data 25 transaction is a

start bit (1), theldeukaes9r f5ondnSeenites 6P thet BoBhaCBAUERE APEI91LP8M0p
bit. 1t wll Re appy %‘Eb%f&x&'ﬂ%eé’ﬂ%@s%éﬁr £5OMBIRheald QPsedRdi @ are.

utilized, other S|gnaI|ng nmet hods may be utili zed. YO
10 In the preferred embodiment data is encoded as the ratio of o/
low time to high time of each bit cell. A bit cell boundary is
defined by a falling edge on the bus. A "zero" is encoded as a
bit cell in which the low time is greater than the high time,
. This is shown in Figure 2 by bit cell 20, Therefore, a "1" is
18 defined as a bit cell in which the low time is less than the high
time as shown by cell 21 of rFigure 2. 1In the present preferred
embodiment, a start bit is defined as a "1". A stop bit is a "“0O"
which does not have an additional falling edge to define the bit
cell time. The stop bit is used to synchronize the stopping of
20 transactions on the bus.
The period for each bit cell of':command signals and low
speed data transmission is approxlmately 100 mxcroseconds
plus or minus 30%. For hxgh speed data transm1ss1on, the bit
cell is.SO microseconds plus or minus 1%, The format of a data
25 transaction is a start bit (1), followed by up to 256 b1ts of
data and ending with a stop bit. It will be appreciated that
when other communications media are utilized, other signaling

methods may be utilized,



Conmands are sent only by the host. In the preferred enbodi ment of the
present invention, there are three comuands; talk, listen, "and flush. As
~Shown -in Figure 6, to signal the start of a command, an attention pulse is
~ 4ent out. An attention 5 pul se i s generated by the host conputer by

tr mtting a bus low for a period of "T-attn". In the preferred

enbodi nent, T-attn is approxi mately 560-1040 m croseconds. The attention
pul se is foIIovved by a synch pulse to gyye the initial bus timng. The
foll owi ng edge of the synch pulse is used as a timng reference 10 for the
first bit of the coosmishds 3b& LaNE bs €1d Ihowed BY eheSbePrddirdea (in the
preferred enbodinent a "0"). After the stop bit, the bus returns to its
normal |y hi gh stmhodiganess &heiem‘leeemr equelstt@nsetlvenaearél'mbree)mmmnds. an 8
bit value in the 1p‘reierred encg%q ommand_incl udes a 4 bit
devi ce address f'erdltitie®n 2 f’?'és Pﬁes'f"i"’)?ed“h%’rgd\ﬁer@d CRaBtERd 5P the
desired peri pheiﬂrtdsﬂ'lé?%o(nﬁagdm aQ0ddednRioA pIdaCls sehbCodigXtar? alaltg§t1fo(?1rm
the command and the final 2 bits forma registered address field which

all ows a spéci f?‘blsleegﬁ QeaeratRe g thiet host gampeithre by ctirarsmiphintak bes/ilow to
20 be specifie el. d, e Lnent .. the.co nds haye

f ol | owi ng bi t Cgucfe goéﬂa% gE 1‘3££€ Ve nP CI:he préferre%o r[}g% 'I’qt' \&‘ a“:"n is

01 Listen approximately 560-1040lRic¥mseconds.Tatke attention pulse is
11 The tal k contand orders the addressed device to provide its data to the
host conput er. fHdowWedt R ac¥REh@udsticicsaive thedivikiad Bus/itdBing a%%pt

data from the host) Saiub&he Bk 8fed bulle 3% £la hhS E8815) BbPered

~ flush command has an '
% 10 for the flrst_blt of the command. The command is followed by a

stop bit, (in the preferred embodiment a "0"). After the stop
bit, the bus returns to its normally high state unless a device
requests service.
~The command is an 8 bit value in the preferred embddiment.
15 The command includes a 4 bit device addréss field which specifies
the fixed hardwired address of the desired peripheral device
(e.g.,-OOll for a mouse)., The next 2 bits form the command and
the final 2 bits form a registered address field which allows a
specific registé;, RO-R3 within an addressed peripheral device to

20 be specified. 1In the preferred embodiment, the commands have the

-/ ' follow1ng bit code:
COmmand _ : | Code
Flush | | 01
Listen | | 10
25 Talk _ 1

The talk command orders the addreségd device to provide its
data to the host computer. fhe listen cdmmand orders the
addressed dev1ce to accept data from the host computer and place
it in one of i;s reg1sters. The flush command has an effect on

30



-12- each device which is defined by the individual device. It can be used ",
for such functions as clearing a register or resetting all keys on a .
keyboard so that they will be sent again. Wen a peripheral devices is - S
addressed to talk, it nmust 5 respond within a certain period, called the: J;N§.
"time out" period. The tinme out, "TIt", is approximtely 140 to 260 L

m croseconds (2 bit cells). The selected device, if it does not tine out,
beconmes active on the bus and perfor its data transaction, and then

"untal ks* itself and goes inactive on ?he bus. 10 (Hobal signals are

used for transactl Qos, whi It her .conprands nor dat.a fransactions.

h
d obal signal s°F ncI qydse a“tq}"gnt f%rr%’%ghﬂe Wcﬁhevﬂﬂd&ﬁl?‘?hgéﬂ“’t"o sty Pre

start of a conusew! faadsﬁdh GuNEr idist hdlc1RUSikd M REgi SRV bF rdeRUHES] 212
transaction that devices use to signal the host t%at they require 15

servi ce; and rE%Xe’c onyaeprbgard sife thabridel whll the Isent (mgakiol ding the bus | ow
for a m ni num of " | T8 8.t0 | i seconds,
(40 bit cells). d I{gﬁﬁ s@égr?et nefasﬁ ?Qg{é)%escr |%%Sssed 5 gaé‘ét é#lm‘“f%

conj uncti on sw tésmndewithianaacér taia. p&tivas daPRd phe alindeyiwe peafodin! y
send data when it has 20 been commanded to tal k .by the host conputer, the
present systenTif FVPEeSUly NEhHy f8raRPr@simetelyo 1AB YT 60 i qrosecensim 2 er
that it needs sey \deghif. TJ@'sileét@&%%méSh%dlby%&asvwg ¢}e dgyi ce send a
service request signal to the host co t he prese invehtion, a
service requesbeqostesenctme bolmmgushacﬂbebmdsouﬁfda% thasatoforl)i kn@f any
command transagtion the peri pheral devices coupled to the bus

i ncl ude a nunb®%f “?"eaglﬁ‘ét ettt navh I st rIGET AP oienBHE: f our regi sters)

Figure 3 shgws onecebbdN@igRalsShebSuddd £8 d has
been identified as the serlgl ce requlést gngb énggg{?&n\?\hg}r{\i&ﬁare%&tﬁ%g

commands nor data transactions. Global signals include:

o/

' attention and synch, which is used to signal the start of a
command and to give initial bus timing; service request, a
transactioﬁ-that devices use to signal tﬁe;host-that they require

15 'service; and reset, used to issue a break on the bus by holding
the bus low for a minimum of ""ri"es", which is approx.in"tately 2.8
to 5.2 milliseconds, (40 bit cells). Global signals will be
described in more detail in conjunction with other trahsactions.
Since a péripheral device can only send data when.i't has
20 been commanded to talk by the host computer, thé present |
system provides a means for a device to notify thé.host.computer
that it needs servicing. This is accomplished b? having the
device send a service request signal to the host computer. 1In
the present invention, a service request is sént by holding the
25 bus low after the stdp bit of any command transaction., Each of
the peripheral devices cqupled.to'the.bus'include a number of
registers (in the preferred embodiment four registérs); Figure 3

'shows one of the registers for.a pefipheralldevice. Bit A13 has

been identified as the sefvice request enable bit. When this bit

3a



-13- s set hlgh by the host conputer the device'is enabled te -hol d the
bus low after the stop bit of -a command transaction, as shown in Figure 6,
‘f the device needs service. A device will keep’ requesting service until it
recei Ves a talk command fromthe 5 host. The flow chart in Figure 4
sho t he steps followed by a device requiring service. Initially the
device determines if it requires servicing, that is, if it bhas data to send
to the host. If it does, it sets an internal flag bit. Wen the next
command is sent out fromthe 10 host,-13ke device checks to see if the
comrand is addrg;igd ﬁo the qu|ce | f the command was not addressed to
the device, the device Tho¥kEhs foskqmputes. %Fﬁ%cﬁeQ%és@bb?FhmoehMQ

(bit A13 of regtisd 6GsIow éﬁt&eﬁ:hQ':&Qp bid o?% cox{\mﬁﬂd Q%aEQEcPP Q%Ig%fokl%r

the command stop bit. (See Fig. 6) The device then waits
next command i si% é‘ésP%é f ibnthehdehivst needsaerivicd.t Rniddvibe @ﬁhdressled to
tal k. If the gp%rggg%t 1 i S addressed tQ the device, the device determnes if

it is a coman g SeFyiqe URkil, 4t recedups & telk t%&’l‘“l?‘at‘ﬁefrd’é‘vltbﬁ sends a

service rewesthoaerf-ﬂrmmha&r&\ﬁ;r ik ¢1gRRE 4 §h69§t€h‘écéx?ébsﬁ198'1 d Bytdhe
next command. |f 20 the command is to.talk, the device sends Its data and

considers its s¥mireereadydng servideesati sfi ed The device continues to

monitor itself to d en_ it needs service. al | owi ng the host
conputer to control F&etrel%g’?v%eg?e PERATISRE bf (it Hé AHTEET $RAVAFNg,

operation of thehatussj S¢r ealua&edaté/\h;%ns@nét%vtﬁéh%@t. MEIUeHoelsS {€GEYET,
t he host conputer need onlg ask those devi ces whose service request bit was
8

enabl ed whet her®™ hBEeFRAk) £dag \Riti nihenstii npshaiommandhis lsest canfudmethean
bl e cerigal ol RSabbe Sh8cRE'ol SAULE Tha! SuBELS HSUL -0l S5 HENS

device. 1If the command was not addressed to the device, the
device checks to see if its service request enable bit, (bit Al3
of register 3), is set high.' If so, it holds the bus low after
the command stop bit. . (See Fig. 65"The aétigé”éﬁEETGAiEs until
1S the next command is received from.the host to see if it will be
addressed to talk. If the command is addressed to the device,
the device determines if it is a com.mand to talk. If it is not a
command to talk the device sends a service request, performs
whatever command is instructed and awaits the next command. 1If
" 20 the command is to talk, the device senhds its data and considers
' its service request to be satisfied. ' The device“continues to
monitor itself to determine when it needs service. By allowing
the host computer to control the service.request enable bit, more
efficient operation of the bus is realized When a service
25 request is received, the host computer need only ask those
"devices whose service request bit was enabled whether they need
servicing. Additionally, the host computer can disable certain

devices that are not required for particular applications.



-14- When sending data, the device is able to detect collfsions. If a
peri pheral device tries to output a 1 and the data line is or goes to a 0O,
the device assunes it has lost a collision to another device. This, neans:
device is also sending 5 on the bus. Wen-this happens the :
| osi ng device untal ks itself fromthe bus and preserves the data which was

being sent for retransm ssion. The device sets an internal flan bit if

t hat anot her

| oses a.colli

sion. Prior art peripheral, devices were unable to detect

It

collisons. This novel feature of the present invention permts 10 nore

ef ficient operati dhepfsenfingodrhmi theidavicaels ableByo [Faveay ddldidbwisce

sense a colli
indicate to t

col lision deteetdoee s6hems ofe Weeids eeGhes NMERLE OTbI08SAAt sISHIUS € a

Lon, it _can.preserve the data that s transnjtted and
£ Y pe kb asvte Briq sboofad act vanty Hactate: Sivm 15,

t he

waitina period before a 15 collision is assuned. A device wll end its
transm ssi on fRothes fevicer s Thigumaers thptaannther dremiceciwralsenpéndingt begin

its t ransrg ssj)rpr\:hiéf bEQ.e

Fur t.her

hne i.s _already | Se.. t h
detection scheme i|s usef_tlflhglgntﬂ, gclé?_? ned')ém'LJ?? iL-iﬁ]sé'ﬂe AYCES %ﬂtaé‘%i Hisiedt
hardwi red addfess thechis @Rd fréels rassENeSEa dad whidh 2 STBESEg Lenefedd gure 1.
uation, the host will change the address of the devices by
forcing a col FYagfimdssipdyi cBe SRuisnFetncasdnternrl £330 bithéf hdstloaesi eves

DAL RIpEARTING AEREAAT k01 LIPUEAAGRS 1o FaepRES O

In such a sit

this by issui

the registers of the 25 device) conta

ormation shown |

is col lLision

Bits AO t hrougtlldgonant ahhs modeli feathan dbErehehpedsene! b svdnt@ohgsdrmaeBPUL er

the function

of a device and-the use of data provided by the device.

Bits:

A8 t hr ougH DAl PORR EEAMC 1t 8RR atiRR PRAfPE PRy nEga tinnfgRed iffen Bibhevimmn one
devi ce havi ngedd@espd® SQQQHPJI%QQE'&&E it can preserve the data that is

15

20

25

transmitted and indicate to the host.computer that it requires
serving. Additionally,:the colliéion detection sche@e of the
present invenﬁion does not require a waifing pefiod beforé a
collision is éssumed; rA device wiil_eﬁd iﬁs transﬁi#sion if the
line is modulated by another dévicé or simply ﬁot begin its

transmission if the line is already in use. Further, this

collision detection scheme is useful in locating multiple devices

at a single hardwired address location, such as mouse 1l and
mouse 12 of Figure 1, _

| In such a situation; thé hgst will change the address of the
devices.by forcing.a collision of deQices sharing ﬁhe same
address.- The host achieves this by'issuing a talk R3 comﬁand
addressed to those devices. R3 (one of the regi#tefs of ﬁhe
device) contains'the:informatién shown in Figure 3, Bits a0
through .Y} céntain a device handler whiéﬁ tells the hosé éomputer
the funétion of a device and.thé ﬁse of data pfovided by the
device. Bits A8 through All are éﬁ.addréss field which ean be

changed when more than one device having the same command address

\/

-

Fan

R

o
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B — : - ST ’
-15--i.s coupled to the bus. In that situation, one of the soft address
| ocations are assigned to bits A8 through All which then serve as the..
_eomand address for that device. Until that tine, those bit |ocations
/ eeptain,a random nunber which aids in the 5 detection of collisions. For

exanple, if two mce received a talk R3 coomand and both began tal ki ng at
the sane, neither would detect a collision. However, by having random
nunbers in the address field of register 3, the output of the two devices
will eventually differ. Wien that occurs, one of the devices will 10
detect a collision and stop talking. Bit Al2 is a high speed enable bit
which if set, ¥ 607RieS FBrthaPHFTl'gﬁsFﬁ§§stFP%ﬁ¥°PhePﬂﬁ ghethars@bFati on rate

(50 mi croseco%laf.@ﬁ ke fdAMELe aEQ‘iFDécQQoSPg@{A%”@PJQ% gi%ui whifh dnent he

host conputer. e host computer s unab 0 recel ata at the higher

nodul ati on r atservdas ithe Sinfnandecaddr@izssspacdhapaddvdchi t uhoil ithaeatimenf t he
devices. If the host conputer is able to accept data at the higher
nodul ati on ratt®esgRit AeCHIPNECIEaiR| & ragden MERRE whiohhaids dRethe at e,

(that infornmatg | NQeCONRGA| [ E@qu}e | 1S reqi 3), the
host corrput-ser dggtggpﬁ?egﬁi%@lggge 'ennFa Jl]gx It i%ﬁbtlrv;c?r m%e gslg%\iliace. As
previ ously nendalRnesl cohmnd\lahdl BotIebégae tadkiies btetmbkenshindlithér S@ulby t he

host to enable the device to performa service request transaction. Bits
Al4 and Al5 ard€tPelsdr FRbL¥Onf uHREvee PEMRRVANE SRCOMoNEPPaRfeAn athfevi ce

receives a talygqR3 ¢ mRd,4 Qggg?%/ézf%,Wh%V&g@alﬁzéf th!etéwéhgbtk'ﬁgé hangl er and

address) to the host conputer. ere are two devices o0 sane type
%‘Pp! ed to t heveosyaldyl §iffee. cafhencshan besurse ohbicoditherdeMikces et Ect a
coTtiston. Ml aute.e SMoNgidie IR M0 tafiine I "Mald A5 290 E5R0Sp00y the bus.
enable bit which if set, proviQes for daté transmission at the
higher modulation rate (50 microseconds per bit frame). The high
speed eﬁable bit is set by the host computer. If the host
coﬁEﬁfet.ié unable to receivé data at the higher modulation rate,
is it sets the high speed enable bit low in each of the.deQices. If
the host computer is able to accept data at the higher modulation
rate, and the device is abie to transmi; at the higher rate,
(that information being contained in the handler bits of register
3), the host computer sets the high épeed enable bit high for
U 20 the device. As previpusly mentioned, bi£ Al3 is service request
. enable which is set by the host.to enable the device to perform a
service request transaction. Bits.A14 and AlS are re#e;ved for
future use and are set to O. _ |
When a devicé receives a.talk R3 command the device provides
25 its status (handler and.addreés) to the host computer. If there
are two devices of the same ﬁyﬁe coupled to the bqs, only one can
respond since the other will detect a collision. Figure 5 shows

the method of assigning new addresses on the bus.
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-16- After receiving a talk R3 signal "the device sends its status from
Register 3. If the line goes I'ow, the device determines that there has been?
a collision, it stops sending (untalks itself) and set's an internal, flag *
bit to indicate a collision. 5 The host sends a |listen R3 to the nouse '\\\,m‘
address. Each tal k conmand resets the internal collision flag of the
devi ce. The device checks to see if its collision bit is set. If the
collision bit is not set the device changes A8 through All to the soft
address provided by the listen R3 conmand. In this manner the address of 10
the wi nning device is changed with the1sest conputer keeping track of the

dd f th Lf bi t def ected by the d
i er |1 oten Ro AORRRATeetKUA et dOhe mat R thes TP - S REES

bits, but may ebamgRgabber i elfdineM e gdbe MRS O MRUL & deRBE: Rt
another talk R3 command to see 15 if any devices remain at the nouse

address. |n thtBakithgse|has Pﬁénraeﬁeﬂhiwnm%ét\mplsls%dgit@téi'{sﬁt bit, not
e et ok O 206 SRAY LA o4 IA0UT £1AThIPUS ﬁéle%tegca%;l&mputer

wi |l send back a ['isten R3 comran use address e remalning
nouse W || gpot THethecit serotd hlls.lsmentxiz tbeumgmseée kAdP2Os¢ hi patmbincemsand t
w Il change bits A8 thro h Al register 3 to the soft address, received

fromthe host EBFfff &P rﬁB%t"‘tJ&ﬁﬁb?'érﬂFHe?lf $BRddevge. anteh8pvicsl k R3

command to thethad§é§sﬁ Jé“c%ﬁké%n i PCEs %Qt”misfetﬁ@r@ﬂ%?én bhat
address, the bus is timed out and the host conputer knows that 1t has

assi gned 25 nevs anfelr e8$ eshet deebo chhngde ABi teraigar Al tohehexese aditheess. | n
one enbodi nent of the gr esent i nvention, peripheral devices have a device

on. them to i ndPEQYEded P’\ﬁ'leylt%W‘é83t?fﬁ"%'lq'va‘t'mesﬂ‘?é‘"&(’:'t"i}\?a?‘?)‘?"csin°5e a
speci al keygonige kephaahad¥icad is changed with the host computer keeping

track of the new address of the device. If a collision bit is
detected by the device after a listen R3 command, the device does
not changelthe soft address bits, but may change other fields in
R3. The host computer sends dui another talk R3 command to see
18 if any devices remain at ﬁhé mouse address. 1In this'situation
the temaining mouse will send its start bit, not detect.a
collision, and send its status from register 3. The host
computer will send back a listen R3 command to the mouse address.
The remaining mouse will not detect a collision bit being set in
20 this instance so it will change bits A8 through Ail of register 3 \/
to thé soft address réceived from thé host computer. The host
computer then sends out another talk R3 command to the mouse
address. This time, since no mouse remains at that address, the
bus is timed ouﬁ and the host cdmputer knows that it has assigned
25 new addresses to eéch of tﬁe mice sharing the ﬁouse address.
In one.empddiment of the preseﬁt invention, peripheral
devices have a device on them to indicate activity called the
activator. The Activator can be a special key on a keyboard or a

button on a mouse. When more than one of a device is coupled to



button on a nouse. \Wen nmere than one of a device is coupled to - 17 -
the bus, the host conputer can display a message requesting one of the
devices to use the activator. The host can then'issue a |listen R3 comand
Which wi.l | change the-address of the device which is activated. In this
manner 5 I ndi vi dual devices can be | ocated and assi gned new
addresses in nmultiuser applications. Thus, a peripheral device bus has been
described which allows a plurality of'ﬁgfrpheral devices to be 10

coupl ed to a host cuwpbusy thétosycompestergben pidsplayl B mesagspencestgnd). K.

patent appli cati on hfy of 4253 i8es UovlPUng Wct@latdi PIESRRL: BAPIEhGAL I ON.
nme f

there is described and cl ai a_method for trans errlng signal's and dat a,
15 wher ei n tireusi yAdpteaRd cpppanchmbich yill Shpagp Fhedores €bntrol  of

a host conputer betypededite Goich fo@BYIWteaNd IhHi tHHls mathesecond peri pher al
devi ces, rein the signal.s and data are transferred, over a bus coupling
the fi rstwg‘:'ﬁd seconﬂ“%(‘-!g‘?%e?%qca%\ﬁaeege-ﬁBcffrﬁgs ﬁ'biﬁ%%ﬁﬁt%?{ wherein 20
the bus is nornal | yaddreasdsodn omil tivsest apptldeatioand wherein the first and
second peripheral devices each initially contain the same .first nunber as a

command address for both the first and second peripheral devices. 25
Further, in our copendi Fopay. & pagipharel gavire dusoheabedn Hepscmibed

di vi ded- out - of the pHRpeai1caEMN piafd1qRy drpeSiphersicessrideedtand clained a

nmet hod for requestin grw ce bo)é agne\&ecretﬁgg‘f)lhed t% hos .corrput er

through a cthmuni ca®9reddd &fossoeomp ahap £3N9{4 PYEF copendi ng U. K.

patent application No.8912532.2, divided-out-of the present application,

there is described and In our copending U.K. patent application No. §912530.6,
divided-out-of the present application, there is described
and claimed a method for transferring signals and data,

15 wherein the signals and data are transferred under the
control of a host computer between the host computgr and
first afd second peripheral devices, wherein the signals
and data are transferred over a bus coupling the first and
second peripheral devices to the host computer, wherein

20 the bus is normally in a logicel first state, and wherein
the first and second peripheral devices each initially
contain the same first number as a command address for both

the first and second peripheral devices.

25 “Further, in our copending U.K. patent application
No.8912531.4 , divided-out-of the present application, there
is described and claimed a method for fequesting service by a
device coupled to a host computer through a communication medium.

30 Also, in our copending U.K. patent application No.8912532.2,
| diVidéd-othof the present epplication, there is described and
claimed a method for transferring signals and data, wherein
the signals and data are transferred under the control of a
host computef beﬁueen the host computer and first and second
35 peripherél devices, wherein the signals and data are transferred
over a bus coupling the first and second peripheral devices to
the host computer, and wherein ths first and second peripheral

devices have & same first address.



~ claimed a nmethod for-transferring signals and data, wherein the signals and
data*are transferred under the control of a host—Tonputer betweemn the host
conputer and first and.second 35 peri pher in the
signals and data are transferred over a bus coup t“ﬁﬁ ME 3!‘Eﬁd second ~__«
peri pheral devices to the host conpstt8 - and whe d second

peri pheral devi ces have a same fiBAIMiddress. - 18- CLAINB 1. An
apparatus for transferring signals and data, wherein the S|gnals and data

are transferr ed mer | a1 5’?‘°m"ga“§ﬂ§ Ly tu?e \Yﬁét@m tHiE siamalg conput er

to first and sec era evi c irst and second

peri pheral gﬁ&‘ﬂa‘f@%r ﬁahbﬁrwbnmbtﬁmrdmlmdstbbmpmaﬂﬁbm thedhelslt a are

transferred over a bus coupling the first and second peripheral devices to

the host ¢ rtoanmWmeonuzpartmmnsdmmmmmmmmafu rst

state, conprising: means, coupled to the first peripheral device
cont ai ni ngsgcdnd peripheraldeviced ticthe hostoomputerpwherein thofslgaalsahﬂ ess of

the first peripheral device; nmeans; coupled to the second perlpheral

devi ce, codatd armyeas&rmdwovaaacbun cauplingthei ﬂrst:andcﬁooondtpﬁ pheral fir st
addr ess of the second | pheral device; neans, coupled to the h

conput er, orth ﬂllfgptmmtar.md whereiphe busjs normally; i s M?Wer t he
bus to at st one Of’éﬂ% Jeripheral devices, wherein the plurality of
signal s corﬁﬁﬁ &tate, @'on si gnal, a synchr oni zation signal, one of a

ol el of comnsmaG, dnlibg 18388 Har SR bt oRNG  pRp 0L
o0 et <1 e P BRHGE b s Y WeirbBe o 0 o G O ot )
device; ' ' '
means, coupled 10 the second peripheral device, containing &
secong hard-wired identification number as a first address of the sscond
peripheral devlca' |
means, eouplod to the host computer. for generating a plurality
of signals for transmission over the bus to at least one of the peripheral
devices, wherein the plurality of signals comprise an attention signal, a
synchronization signal, one of & plurality of commands, and & stop signal,
wherain the plurality of signals allow the host computer to control at least
ong of the paﬁpharal devices, and wherein each of the plurality of
commands includes an address of at least one of the first and second
peripheral devlces to which the command Is directed;
means. coupled to the first peripheral device, for generating a
. first servlce request signal for transmlsslon to the host computer by holding
the bus ata loqlc_al second state for & period of time aﬂer transmission of the
stop signal, wherein the first service request signal indicates to the host
: conip_uter_ that at least one of the _periphéral devices has dat_a' to send to the
host computer and requests a command from the hdst computer that would



per,L pher al deV| ces to which the command is direct ed; rreans ‘coupl ed to the
fi’r st peripheral device, for generating a first service request signal for
tyansm ssion to the host conputer by hol di ng the bus at a |ogical second
s\a{-e/fqr a period of-tine after transm ssion of th erein
the first service request signal indicates to the hﬂlmﬂmnmnﬂmn”m

| east one of the peripheral devices halg data to send*to®tHe Mose ct)rrputer
and requests a command fromthe host cOnputer that woul d -19- permt the
peripheral device to transmt the data to the host conputer, and wherein

e L AR pelierl M5 e HE PO ho et g o0l o

and di sabl neans, cou second peri pher al
device, fonKere ?mmp hﬁ@é‘ amg eldctiveNi ssion to
t he host corrput erﬂi)dyﬁﬁo di ng tﬂeﬂ&nghg?.t ﬁ%l cal econ st at ev} or a
period of ignEdled AY dlsmsmmmrhﬁt domptepP Signal, wherein the second

service request signal Indicates to the host conputer that at |east one of

the peripheral devi cemahns MﬂaddoﬁhOMdeﬁﬂp’ﬂmbM“ﬁforand requests a
command from the host conputer that would permt the peripheral device to

transmt tmmﬂngcsmndmrvlarmqusst signal fondranemissionttodhe iesti on of the
servi ce request si | s selectively enabled and dis Ied 8 ?e host
conput er ; mpul%%ld‘l@d‘ﬂﬂdhﬂ rusattheJogissl Qﬂcoﬂd)ﬂa” zqg ¥me from
t he host conputer to a{q gne f the er| eral vi ces. over_ the bus;
means, couphit8r transmiss iﬂeﬂpﬂ TQ!@ ’GP"?FE ﬁﬁ”lrﬂﬁu?ﬂta over

Tfjoﬁgsoﬁ °t$!385ﬂnﬁ@pfe%ﬁ%%%éﬁ‘ﬁesﬂﬁas‘fve#tf'ﬂ@ é w&eﬁ@;@?\%ﬁ'e?ﬁ o) ce
per  phor ol aeYPEERAR e o Befid T b CmRRe” arkrisuSa siriddd

per i pher al. fgi 1% hdst eonfgAReFitiet Wiid BeFmR 16 poRBHBHA dedldad thermieomput er

fromthe secon
the data to the host eomputer. and wherein the transmission of the service

roquest signal is selectively enabled and disabled by the host cornputar'
means, oouplad 1o the host computer, for transmitting data from
the host computer to at least one of the paripheral devices over the bus;

o means, coupled 1o the flfst'p'erlphoral device, for transmitting
&ata over the bus to the host computer from the first peripheral device If and
only if one of the plurality of commands recelved by the first poripheral

— | device from the host computer is a command to transfer data irom the ﬂrst
'_ perlpharal devlce to the host computer;
means. couplad to the second parlphoral device, for
tkan’smlﬂlng data over the bus to the host computer from the second
peripheral device if and only If one of the plurality of commands received by
thé 's'eoohd peripheral device Is & command 0 'trar_asfer data from the second
 peripheral device to the host computer;
first collision sensing megns, coupled to the first peripheral
' 'd'evlco. for setting a comsloh detect bit to the logical first state from the
loglcal second state when the first peripheral device attempts to transmit



péribheral device If and enly If one of the plurality of commands received _
by the second peripheral device Is a command to transfer—data—f+em-the s

second peripheral device to the-host conputer; fi on sensing
means, coupled to the first peripheral device, foLﬂ Eﬁm “ ,3|on T
detect bit to the logical first state fromthe |o % s e when

the first peripheral devicce attenpts to transmt - 20 - data In the
logical first state on the bus but thegbus Is In or goes to the |ogica
second state, wherein the first peripheral device stops transmtting data

3}1 ter t hehda:a insthenloginal firstiatateian tha bus butithe bys &aaln of oRs ta modogka:h

bﬁe[ ﬁ'e”ffgip o6 53010, Whedelp 16 rbLowARNATSl 8@2?3: °irﬁhg%?é§éiéz8&m‘?ﬁd“to
| ogi 2§f°“: e“{ﬁa&@m b mhEoER blAd S WA BB b frat©
the bus. Ew%ﬁ@%@%%ﬂg&g&ww%mﬁ‘*@%&WM 8800 ai 1 che

second perl ﬁﬁ? {j foR: St ops transmtting data after the collision detect
bit Is set oglcal first state, and wherein the second sensing nmeans

o ovi des a contr ol oveooe-ollsin derairy menns, couptitieseotmd al  devi ce;

and neans, couped to the host conputer, for:storing (1) a first number at a

first soft petipheral device, fon uttlhqﬂ)eoulstm'cdatbchbltuenh.tlogleabﬂmmaeft
address location, wherein I't a collision is detected and is the result of

the first Heom-the rlegicatisecond state whan thecseconchpedpherahdevice attempisdond

hard-wired identification nunmber, then the host conpgnl al) sends the
first nunbdransrolt dataln thedogioalfirst state andtheus butamp ASrHOSEde the bus~/

o 5" eoonahaloplehl Saond Bl whisel Becsincni by fobbisl el KBRS (o' °°
second nuntier St el adta b6 a3 GlfmSR Wordtd B ek?&?ﬁé Wil i dafle”

bus to the
and wherein the second sensing means provldes e control over access 1o

N

the bus by the second periphoral devica and
~means, eoupled to the host eomputer. for atorlng (1) a first
number at a first soft address location _;nd (2) a second number at a second
soft address location, wherein it & collislon Is detected and is the result of
~ the first hard-wired idantjﬂcatiqn‘_: nurri_bor_bol_ng 'the same'a_s the uoohd_
~ hard-wired Identlﬂcat_ldn number, i_hjn t_he hqst__computer (1) sends thé first o
number stored at the first soft addrass location as data over the bus to the
first peripheral device for storggé by t__t__ip first peripheral dévlcé as & second
addrass of the first peripheral device, anﬁ_ (2) sends the second number
stored at the second soft address location as data over the bus to the
second peripheral device for ,s_tof_a_gu. by the aecond periphereal do?loe as a
second address of the second paﬂpha_ral dé_vice. wherein the first number is
different from the second number, -
2. The apparatus of claim h for transferring signals and data
wherein '



second peri pheral devi ce or storage by . the second-peri pheral device as a -
- sétond address of the second peripheral device, whefein the first nunber Is
dlffe'rent frromthe second nunmber. 2. The apparatus of claim 1 for
%errl ng signals and data, wherein - 21 -t i ' al
deV| ce'includes a register for storing the first rlwrmm]mmlllﬂmknd
address of the first peripheral device, and the second periphetal* device

I ncl udes a register for storing the SZ ond nunber as the second address of
t he second peripheral device. 3. Thé ﬁparatus of claim2 for transferring

Feauest o gnal 1ol udng et REREGsViEe FRAHA & Maisiér ot BTG R
sel ectivel ﬁ@"% fﬂyeml : 63“ ﬁ‘}?‘mﬁi déﬁéﬁt ﬁaat e and the

| ogi cal second state ter setst e first service

request -enabl e bi t tthhﬁebﬁap“ﬁl hfemsamwtmxuaépammﬁm g361g e ng t he

first service request signal Is enab ed to send the service request signal

to the hosigeconduiumberagtie setdnd addresy otthepsscond:perphdral tevice. ser vi ce
request enable bit to the | ogical second state, the neans for generating

the first servicezs ediheapparatus otetmaabmarmgmgmsm gtast service
request signal to the host conputer; and the neans for generating the
second ser whereiRquest signal Includes a second service request  enable bit

that can be sel chv%% set by the ho%t computer t,o the Iogqcal first state
and the | ogical secorl¥®JNaARs rating the, dret ervics raquest algRal ( he second

Gener ot ng IDG00RR ST sk Tedoki aFaLiq b the b@&?ﬂa%'ﬁ‘éﬁﬁﬁv tB0service
Cecond sor IR aemprdlr BE e, QTG nFk stliar the lod Bl AaRahe R, WHerdf. o . "

For generaty fig hog GSifiptfor S8is'tho Tirst service request enable bit to the logical'first
state, the means for generating the first service request signal is enabled to

sond the service requeast slgnal to the host computer. wherein It the host _
computer sets the first nrvloo requeat enable bit to the Ioglcal second state,
the means for generating the first service request signal Is disabled from
sending the first service reqt:est signal to the host.oomputa'r; and
the means for generating the second service request signal
Includes a second service request enable bit that can be selectively set by
N\ the host computer to the logical first state and the logical second state,
whereln if the host computer sets the second service request enable bit to
the logical first state, the means for generating the second service request
signat Is snabled to send the service request signal to the host computer,
wherein If the host computer sets the second service request enable bit to
the logical second state, the means for generating the second service
request signal is disabled from sending the second service request signal to
the host computer,
4.  The apparatus of claim 3. for transferring signais and data,
whereln



request signal |s disabl ed from sendl ng the second servi ce'request "si gnal _
to the host conputer. 4. ‘The apparatus of claim 3 for transferring _.. =~
signals and data, wherein -’22 - the nmeans for transmtting data from.,

the first peripheral device Includes an Intern can be --'\,,/
selectively set by the first peripheral devi cem !mﬂm "": E g neans ‘to- ~
the logical first state and the | ogi cal secondsae ef Els e first

peri pheral device data transmittlng reaps-sets the Internal flag bit to the

| ogical first state If the first peripheral device has data to send to the

moans seLs the Inter PR %‘%‘F"E@Wﬁﬁﬁﬁﬁﬁe@r‘@@ iFCpeRifbreldpas | "
first pe“ﬁ’&lﬁﬂi&dﬂﬁhﬁ aﬂﬁi@ﬁ}ﬂ‘hﬂ?%ﬁtﬁd‘i mg mﬁﬁgﬂﬁbﬁem the

host conputer; and the nean or transmtt econd

peri pher aldgifsg aate ﬂﬁhuﬂﬂﬁneméanﬂmh TogRsa) first «ant amm@m aect ively set

by the second peripheral device data transmtting nmans to the |ogical

first statgpcond state, wimrein tlwﬁnhqboal?hhml devicedata fransmitting meargher al

device data transmtting neans set he Internal flag bit to the | ogical
first statgetsthe lmamaldho bibtomeglcﬂﬂﬂdabdﬁthﬁﬂ&peﬂpham!mﬂdﬁe host
conputer, and wherein the second peripheral device data transmtting nean
sets the Ihasdaia torsend 1o the hostreomputer-and wheneinshefirst-peripharak second

eri pheral device data transmtting neans has he data to, t he hpst
E onp 5t er. @V?Wﬂéfhﬂﬁaﬁﬁﬂégg cmaen&%ms the l@temﬂﬁﬁm Pitrtp the sl?ﬂjﬁﬁl e dat a,

Second st aele Ghartngfifsk poRbfiscal dvicadsia ranetincimdens heis sant e 1 o,
;;?P;Lg; ;: a%gabggg @ﬁgf‘@& ‘ﬁ@ﬁr ein at |east one of the f i rst and secondu
~the means for transmitting data from the second peripheral
device Includes an Internal fiag bit that can be selectively set by the
second peripheral -dqvlco data transmitting means to the logical first state
and the logical second state, wherein the second peripheral device data
transmitting means sets the interna! flag bit to the logical firet state if the
second peripheral device has data to send to the host computer, and
wherein the second peripheral device data transmitting means sets the
internal flag bit to the logical second state after the second peripheral
devlce data transmitting means has sent the data to the host computer. R
5. The apparatus of claim . 4’ for transferring signals and data,
-whereln the logical first ltate is a logical high state and the loglcal second
siate Is a logical low state.

6. The apparaius of claim - 5. for ransferring signais and dats,
whorein at least one of the firet and second peripheral devices compﬁs_es a
~ mouse. - |
7. The apparatus of claim 5 for trangterring signals and data,
whersin at least one of the first and second peripheral devices comprises a
sketch pad. |



7.~ The apparatus of .claim5 for transferring signals and data, wherein-at
.|"Bast one of the first and second peripheral devices ¢ ' ch

. a@{_ 8. . The apparatus of claim5 for transferring signals and data,
%he{—.ei n at |east one of the first and second peri pm nlllmg““malﬁmrl ses a
keyboard. 9. The apparatus of claimb5 for transfer “ IEh@lldat a,
wherein the first and second collision ?%Q§ing nmeang efchti bl ddes pul se
detection circuitry for detecting that e signal on the bus Is In a

|l ogical |ow state. 10. The apparatus of claim9 for transferring signals
and data, wheres.n tThespparaiusafreiainyes fohtransierrdng signals and datat o zero
encoding format. 11 . The apparatus of claim5 for transferring signals and
dat a, whewdersinial lpastene of the first andsecopdparipheral devices campiises A | i st en
conmand, ﬁnq a'y ush command, 12. The apparatus of claims for transferring
signal s ak®YRRAM. wherein the neans for transnitting data fromthe first

e LS50St et i 5, LSRR B LR
2econS, . Abaro 3 e B G b ER REE bR el Ruihul, | 2
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peri pher aktgigvi ce data transmtting neans transmits data at a second
nodul ation rate; and the neans for transmtting data fromthe second

peripheral deviqg, i Theapparatuecopoldingi 3 fos rangferringleignnls lhuadathre host

conmputer can selectively set to the logical first state and the | ogical
sécond st avhareinthectignals sent over the bus are In a return-to-zere encoding '

format.

11. The apparatus of claim 5 for transferring signais and data,
wherein the plurality of commands comprise a talk command, alisten
command, and & flush command. | -

12. The apparatus of olaim 5 for transferring signals and data,
whereln
- the means for transmitting data from the first peripheral device
inciudes a first high speed enable bit that the host computer can sselectively
W, set to the logical first state and the logical second state, wherein it the first
high epeed enable bit Is set to the logical first state, then the first peripheral
device data transmitting means transmits data at a first modulation rate,
| whereln If the first high speed enable blt is set to the logical second state,
then the first peripheral device data transmitting meanas transmits data et a
second modulation rate; and
the means for transmitting data from the second peripheral
“device Includes a second high speed enable bit that the host computer can
selectively set to the logical first state and the iogical second state, wherein
If the second high speed enable bit is set o the logical first state, then the



- The appar at state

——— .

I f the second high speed enable bit is 'set to the | ogical " first 'state, then *,‘
t he -24- second peripheral device data transnmtting nmeans transmts data o,
at the first nodul ation rate, wherein If the second high speed enabl.e bit 5, ;

is set to the |ogical second state, then the s ' device data .’
transmtting neans transmts data at the seconiﬂmguﬂﬂﬂﬂnmﬁu , Wherein -
the first nodulation rate is higher thap the seecond no ats om rate. 13.
The apparatus of claim 12 for transferring signals and data, wherein the

| ogical first state |Is a logical] high state and the | ogical second state Is
a logical |eagandperipheral device Q"ﬁwﬂﬂi‘Bﬂ%ﬁ‘&tﬂ&ﬁ"ﬁﬂ‘;ﬂﬂ@r‘ﬁﬂg‘@i gnal s

Comput o1 by MORUIRIOR iR HBIE HReisechny o nBall Aiia BRIK sRE tn.the oo
adr ose of DhieanePahdsiftgl 3645 Y YoaRd Barphprl UK B 1PeRiNGT ,
when t ho noMwans YTRENTE BRth érflatimolc edyiaion teE wiiptBlthelfiY 12 (1!
Phi 10 peri pROEUHRIGR0fg 16 b R g B o e ety
activated, and 'ei-_rrmgrhmdwgpémmWgrghbmﬂggmqunﬂmapus a

subsequent conmmand to the first address of the third peripheral device, the

command | s wheteinctistipgicabfirstistaterisra logical highe state and theulogidal secend
conput er sending t he extended address of the third peripheral device. 15.
& & logieal low state:r ansferring signals and data, further

B & o P inBebarasie ot oo ki draraeb g ool i, L' %)
e O, "k Eshorang & WEE perEnor B psuPad o RO TR BoblouhbFar o '
- extended adqp &35 Wldhin thY ik SenpHurar teviBy 1ilualil Thehns Wik theilided
| (1) a third hard-wired identification number as a first address of the third )
periphera! device and (2) a register for storing a third numberas an - -
extended addrass of the third periphera! device, whereln when the host
computer sends over the bus the first addfass of the third peripheral device
and & signal that matches the extended address of the third peripheral
. device, the third peripheral device is initially activated, and wherein when
the host computer then sends over the bus & subsequent command to the
- firet address of the third peripheral devics, the command is executed by the
third peripheral device without the host computer sending the extended
address of the third peripheral device. - S
15. The apparatus of claim 14 for transferring signals and data,
further comprising a fourth peripheral device coupled to the host computer
by the bus, wheréln the fourth peripheral device includes means that
includes (1) the third hard-wired identification number as a first address of
the fourth peripheral device and (2)__a'reglster for storing & fourth number as
an extended address of the fourth peripheral device, whersin the fourth




-;.\2’5."- nunber Is different.fromthe third n'unber, wher ei n when the host .
canmput er sends over the bus the extended address of~thefourth—peripheral

device after. the third peripheral device has been acti the fourth
pari pheral device is Initially activated and the thmﬂmmlfm"&umll]uﬂw ce Is
deactiyat ed, and wherein when the host conputer thef'y L e bus a
subsequent command to the first address of the fourth peripheral device,
the command |I's executed by the fourth=p&Fi-pheral device w thout the host
conput er sending the extended address of the fourth peripheral device. 16.
The appar atmsmbeér is differars fram the thied sumbey whepein whenthahost compuien at
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t he signal sagﬁﬁgﬂte gﬁgﬁgﬂt‘pgr&# 2%@3 ‘g?éfrh% g%’?‘é%ﬁpﬁﬁgbwp Pﬁgat‘u%“r}d _
second per i eaﬁ{nﬂndiﬁ?( itﬁfﬁrﬂ Wfﬁ%ﬁ!%ﬁﬁﬁmﬁphﬁm didvive; the command ie

normally In a logica rst state, conprising: nmeans, coupled to the first

peripheral gggeuted Sy thafourtroperipheral dedlod-withsutcthadvwst icomputepsendinger as
a first address of the first peripheral device; neans, coupled to the
second peri tive extented address of she foyrttn peripherdldevice.red i dentification

unper as a first address of the second peripheral device; .
16. The apparatus of claim 15 for transferring signals and data,

wherein at least one of the first and second peripheral devices comprises .
an appliance. _ _

17. The apparatus of claim 15 for transferring signals and data,
wherein at least one of the first and second peripheral devices comprises &
system protection device. _ _

18. An apparatus for transferﬁng signals and data, whereln the

“ signals and data are transferred under the control of a host computer from
the host computer to first and second periphérals devices and from the first
W and second peripheral devices to the host computer, wherain the signals
and data are transferred over a bus coupling the first and second peripheral
devices to the host computer, and wherein the bus Is normally In a logical
first state, comprising: . -
" means, coupled to the first peripheral device, contalning a first hard-
wired identification number as a first address of the first peripheral device;
means, coupled to the second peripheral device, conialnlng a first
" hard-wired identification number as a first address of the second peripheral
device;



E—

- 26'-urfeéné_, coupl ed to the host conputer, for generét.i ng a plurality of *7.

" signals for transm ssion over the bus to at l|-east—oene—of—the—per pheral ;

devi ces, wherein the plurality of signals con'[ri se an attention signal, a

synchroni zation signal, one of a plurality of Im muwmnstop s-lghal ./
» 'oll g8nt r ol ats, ,/

wherein the plurality of signals allow the ho
| east one of the peripheral devices, ang wherein eac of the plurality of
commands i ncl udes an address of at |east one of the first and second

peri pheral devices to which the command is directed; neans, coupled to the
first peripher seoans;icoupleadio thenhostcomputer; fos generating-aplatadity of gnal for
transm-ssion to the host conmputer by holding the b at a |ogical second
state for signads fardransmipsionoves the tiuste; atdeast one Pﬁéﬂsmmf hal , wherein
the frst service request si,gngl indjicates to jhe host conpuyter, that at

| east oned@vicese "Btibﬂ&'gQW@g&*msm -2 &t °N§liﬂ'wsﬂ conput er
and requests commpnd fromthe host ¢ uj er that,wul d rmi the

peri pher aFYBGM%W?’HH§%"&“&@Mﬂ%°{ semmands, 5°p &hﬂ'q’mer ein
the transg,ssi f ' : | I Lyely

enabl ed a mh@‘ar*ﬁeﬂlh@ni ﬁg gmf éﬁ%ﬁpéﬁ%&ﬁ&@&%@%ﬁ%@a{g econd

peri pher aladeNd G, LOg ' j gnal for '
transm ssiot')\‘(ré q’oﬁ?%‘%@?ﬁggﬁg‘h’?g‘r.ﬂgmﬁ‘nga§%y gﬁgwpﬁeﬂ ogi cal second
state for g%nﬁﬁ&héﬁ' indludes Bn AdcPess bRRE [Baat OAB otithé MistdPseeantn! . wherein

the second service request indicates to the host conputer that at |east one

of the peipgiphiend! dwioseto Wiichitie:command |4 airbbrediost conput er -and

requests a command formthe host conputer that would pernit the peripheral

devi ce to trangmaanshcoupled to the firstperipherabdevice, fongeneeating atfiret

transm ssion of the second request signal is selectively enabl ed and

di sabl ed sgrvice requestcsignalifor transmission-to the host computer by holding the
bus at a logical second state for a period of time after transmission of the
stop signa!, whereln the first service request signal indicates to the host
computer that at least 6ne of the peripheral devices has data to send to the
host computer and roquséts a command from the host computer that would
permit the peripheral device to transmit the data to the host computer, and
wherein the transmission of the secdnd sorvice request signal is selectively
enabled and disabled by the host computer;

means, coupled to the second portphcra! device, for generating a

second service request signal for transmission to the host computer by
holding the bus at the logical second state for & period of time after
transmission of the stop signal, wherein the second service request
indicates to the host computer that at least one of the peripheral devices has
data to send to the host computer and requests & command form the host
computer that would permit the peripheral device to transmit the data to the
‘host computer, end wherein the transmission of the ge'cond request signal is
selectively enabled and disabled by the host computer;



means, coupl ed to the host conputer, for transmtti ng data fromthe host
coAputer to at | east one of the peripheral devices over the bus; neans,

coupled to the first peripheral device, for transmtti ) bus
ta_the host conputer fromthe first peripheral devi Cem"mmu)mm' mfe-of
t he~plukdl ity of commands received by the first periphefal “devi c®e srom t he
host conputer is a conmand to transfer data fromthe first peripheral
device to the host conputer; neans, codpied to the second- peri pheral
device, for transmtting data over the bus to the host conputer fromthe
second peri pher gheans;icoupled torthedosy computer, for transmitting:dateyfrom thermands
recei ved by the second peripheral is a command to transfer data fromthe
second per hpstcompiitan todatileastone ot thecperipharal devieas oyer thesbus: sensi ng
means, coupled to the first &eri pheral devi cie Ior setti&gm:il col.lision
detect bit to t[AeARS cPled tosthesfirst periphera I@V@gﬂ%faﬁmﬁ L e when
the first periphegal ,device atte s, to trapsmt ta |l he,l ogj cal first
state on tmabiha bUF t?ﬁ'ée Q&t camp Qgrf'QjBéé' Hlﬁsrﬂﬁﬁpnmlc&\h%y&@ Q&Xt e,
wherein the firs eri pher devij to NSt 4 f t he
collision 9@%9% ﬁi?! PF'-E"@Q@'@WH@%F@J?@M‘?"r”:ﬁ"sﬁﬂéfg‘ﬁﬁﬁMﬁﬁ‘n t he
first sensi | ' ' , ' fm e first
peri pher al '%Fﬁﬁaaﬁ)‘ﬁéb@gﬁ ??ﬁ@ﬂhéﬁﬁgﬁhﬁ@g@ig%ﬁ‘p ed @gﬁ?ﬁ%hgeagond
peri pher al tﬁ?}" Sieddh collision detect bit to the logical first
state from eéffc?g_’lr{?gf'osecon s’f;ate when the second peripheral device

attenpts to tranpgahsJesupled té e §860AE peripharaldevice,dbr transinitting datahe bus
is In or goes to the ! ogi cal second state, wherein the second peri pheral

“devi ce st opverithe busttoithe hibst comfputer from thel sectnd peripheral davics df ary to the
| ogi cal first state, and wherein the - 28 - second sensing noans
provi des a oniydtone ofthe plurality af cammeands ragelved bi-thesegand padphsralcyi ce;
is a command to transfer data from the second peripheral devics to the host
computer; | '
first collision sensing means, coupled 1o the first peripheral device,
for setting a collision detect bit to the logical first state from the logical
second state when the first peripheral device attempts o transmit data in the-
logical first state on the bus but the bus Is In or goes to the logical second
state, whereln the first peripheral device stops transmitting data atter the
collision detect bit Is set 10 the logical first state, and wherein the first
sensing, means provides a control gver access to ihe' bus by the first
peripheral device; | | | |
second collision sensing means, coupled to the second peripheral
device, for setting a collision detect bit to the logical first state from the
logical second state when the second peripheral device attempts to transmit
data in the logical first state on the bus but the bus Is In or goes to the logical
second state, whereln the second peripheral device stops transmitting data

after the collision detect bit Is set to the logical first state, and whereln the



means,- coupl ed to the first peri pheral- devi ce, that Includes a register forlﬁ

storing a first nunber as an extended address—of the first peripheral

devi ce, wherein when the host conputer ‘sends over the bus the firsf{ address
O the first peripheral device and a signal Hmmaml'ﬂﬂmgmextendeq
address of the first peripheral device, the device |&,
initially activated, and wherein when the host dbnﬂutér theh sends over the
bus a subsequent conmand to the firgs -address of the first peripheral

nost - comARGSPCRRHHing TodptFE il o ifeic ovar SEchEY R Mo BEY bW, "L, (0°

and neans§%wh§ﬂﬁhar§'%ngg.ond peri pheral device, that Includes a
f

regi ster g a second nunber as an extended address of the second

per i pher al _deviryna/Bgpsied 1o theMaPPEpHER debied dIInCIides @RIbRI | | ot

nunber, wherein en the host conputer sends over. the bus the extended

address oforiglarirgcaditst menbenas an eitended atidrass: ¢fthdifirst peripharakr al devi ce

has been actjvated, the second peripheral device I's Initially activated and
the firstdevicepwhersinahercthe hostcomputaraendsraveritbe dius thedirst he host
conputer then sends over the bus a subsequent command to the device, the

conmmand i ldm&fdmtﬁﬁt Pﬂf‘m&hdﬁwsﬁim &Ignaémmqmot he host
I%ﬁrem Sppar 3533':!&3 Q‘@nﬁﬁ%ﬂﬁ%@m{] qéﬂlée;&»&f’&%ﬁﬁhbﬁ?&ﬁ Uil
oot ancointiasly Setlvales, A ez whER1he ekt ERBEST A ROOSERuBLng | i o

wher ei n abphaafmﬁﬁg gﬁ,nﬁna}\a i& tﬁ{'ﬂrﬁstaf W‘Wheﬂﬁlﬁh&ﬁ YR ' ses ]

system pr
the command Is executed by the first peripheral device without the host

computer sending the extended address of the first peripharal device; and
mians. coupled to the second peripheral device, that includes a |
register for storing a second number as an extended address of the second
peripheral device, wherein the second number is different from the first
number, wherein when the host computer sends over the bus the extended
address of the second peripheral device after the first peripheral device has
been activated, the s_e_cbnd peripheral device Is initially activated and the
first peripheral device I8 de_act_l#ated, and wherein when the host computer
then sends over the bus & subsequent command 1o the devics, the
ocommand Is executed by the second peripheral device without the host
computer sending fho extended address of the second peripheral device.
-19. The apparatus of claim 18 for transferring signals and data,
wherein at least one of the first and second peripheral devices comprises
an appliance. o - |
| 20. The apparatus of claim 18 for transferring signals and data,
wherein at least one of the first and a_épond peripheral devices comprises a
system protection device. |




