2217561 . -1- DATA TRANSFER METHOD BACKGROUND OF THE | NVENTI ON 1. Field

of the Invention Thi's invention relates the field of comunicati ensg ;Tsylgé a
for transferring data between a source and a plurality of peripherd : I
devi ces coupled to the source. More particularly, the 5 present invention
~relates to data transfer along a peripheral device bus between a plurality
of peripheral devices and a host corrputer_1_2. . Art Background in the (
conputing industry, it is quite common to transfer 10 data and comuands

between a plurality of data progaastisheeNimgpgosuch as for exanpl e,
conputers, printers, nenories anda tne trke.1he i nterconnection of

conputers and ot her peri pheral |, | rNgl D eloped in the early

1970's with the advent of conp a\%\kbﬁ AL EJ;PaM@éNQFé’N ich permtted the

di stribution of. 15rded@f tbecOnmyemtiag resources beyond the i medi ate

proximty of a main gra cogguter. Net wor ks, such as the ARPA network,

were devel oped to pPO%iHRYeRkier relates the Lield . pf ¢opmupicationg medipi ng

systems and 1 heod keBfdfirrdhg(ddeh BELUESD &5 46lrse/ SndNE p1UR1EPE g@se of 20
S

geographically local networks, so-called "local area network (LANs) were
devel oped to Rewieberabgiaviees cauplledcte dheosouramut ¥oxe pactityikardyanthe

peripherals | ocated ically in the _sa buil di or adj.acent .bui L di ngs,
and perm ts ed %?cﬁ?"&f R%{ﬁ‘e"g‘%ﬁeﬁ?g‘e% 5; §° c%ﬁﬁuﬁf%%ﬁ%%aﬁ%ﬂbg £hBREIRNES B‘or W th
devi ces attachasbite bis BdtweeRChVPNkS1itPGH petfshdtalV\BEKiceRChAR ta hBSL

I npl ementation of distributed computing. In other words, sone of the
devi ces coupl RPMRYteRe | ocal area network may be dedicated to perform

A . 2. Art Background €fﬁ

In the computing industry, it is qQuite common to transfer
10 data and commands between a plurality of data processing -devices, .
such as fér exampie. computers, printers, memories and the like.
The interconnection of computers and otﬁet peripheral devices
principally develbped in the éarly 1970's with the advent of
computer networking systems, which permitted the distribution of

1S access to cohputing resources beyond the immediate proximity of a
main frame computer.
Networks, such ;s the ARPA network, were developed to
provide access by various users to large time-sharing systems and
\,/. the transfer of data between such systems. In the case of
- 20 geographically local networks, so-called "local area networks"
({LANS) were developed to conﬂect_together_a collection of
computers, terminals and peripherals locéted, typically in the
same building or adjacent buildings, and permitted each of these
devices to communicate among themselves or with devices attached
25 to other networks. Local area networks permit the implementation
of distributed computing. In other words, some of the deviées

coupled to the local area network may be dgdicated to perform

specific functions, such as file storage, data base management,



sbecific functions, such as file storage, data base managenent, - 2-
termnal handling, and so on. By having different nmachi nes perform

di fferent tasks, distributed conputing can make the inplenentation of the
system sinplier and nore efficient. Presently, networking has only been
applied t.o provide 5 conmmunications between data processing devices, which
are machi ne i nput devices. However, it would al so be useful to provide a
net wor ki.ng neans to provi de communi cati on between a single conputer and a
plural ity of peripheral devices such as human input devices, listen only
devi ces, appliances, etc. Human input -8 devi ces include keyboards, cursor

control devices (such as a.nmouse"), and sketch, pads, etc. Listen only
devi ces incl udk® '?‘é‘r?&agﬁ "Fbg’g’,d) 8P O™ nBX é"b‘?ﬁ %"fﬁ?’fe,“tsﬁ‘f?ﬁm 6Vi ces are

attached to a PosforzOBPEferent WaUE) & 4194 butiRdesabAdnhOcARGaAKEaMtece. O ten,
additional "cards" are required to allow a 15 peripheral input device to be

added. Furt her impXementiaitkdnonf ofhec sraitem sduplies endimorpeetfosietbnput er be
power ed down, with Pr}gfggtclhan‘l\gwg&rifiﬁgﬁsng?%e]rbleggeangllé g Qe live

system Such prior ‘art. SyStens are i crent sin eripheral devices are

not general ky opekhad RAtibnelbetweaigbya prboéssinandédvicespninied 2 mashige a
mouse is generally not 'using the keyboard or sketchpad at the sane tine).
Thus, the devi dBRutcSgricemarBovevesmbh WoLAR 2150 he 4RSERL CoPEPEFI%n2t hout

creating data hLiefding AR o p%bma%mqnimiaﬁe&tmencaarsciﬁ?;fr'i or art
net wor ki ng schenes al sO0 1 nclude el aborate nethods 25 for establishing

control of thecompyierkand aiplovalityeof ceertipheraindayicesSaeth spshuran are not
needed Tor netyorkd M,9LedhBEST 3nafdiiees, UpRiC R0 Q0 ' RuRENShBLLY
~ 10 devices include keyboards, cursor control devices (such as a
- "mouse"), and sketch pads, etc. Listen only devices include
transaction logs, etc. 1In the prior art, such devices are
attached to a host computer through a port dedicated to each
device. Often, additional "cards" are reguired to allow a
15 peripheral input device to be added. Further, the addition of
N cards regquires that the host computer_be powered down, with no
mechanism for adding peripheral devices to a live system. Such
prior art systems are }nefficient'since peripheral devices are
not generally 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.cémmon line to
the host computer without creating data traffic procblems,
eliﬁinating the need for cards.
frior art networking schemes also irnclude elaborate methods
25 for establishing.control of the network to allow a device to
transmit. Suéh.systems are not needed for networking of
petiph;ral devices, since_only one is generally used at a time.
_In.addiﬁiﬁn. prior art ﬁetworking schemes provide for means for

attached devices to identify themselves to each other through



In addition, prior art networking schenes provide for nmeans for attached *

devices to identify thensel ves to each other through -3- el aborate
"handshaki ng" schenes. Agai n, such conplexity is not required to connect
peripheral devices since there is no need for these devices to idéntify “
t hensel ves to other devices, only to the host conputer. 5 - Accardi ng

to the present invention there is provided a nethod for transferring
signals and data, wherein the signals and data are transferred under t.he
‘control of a host conputer between tle host conputer and first and sec :
peri pheral devi CeS, wher ei nisigge_ si,gnal s and data are transferred over a bus
coupling the fi¢#kAborAte 1bandsbaking pecheprer al Ageinceuch somplexitstiscumtput er
wherein the busréquiped rl tonnedt Spdraghdrall ddvisks diake, thapd Mhas ejaqt i first
and second peri heracl1 devi ces.ga h.lnitial cont a'i_ln_t e, sanme first nunber
as a conmand adHrEEsIFGFeRoth 1EFREIEY r demselyese b pkhpe depicasal Ovley e dde
conpri si ng t he astpsomutet 5 : the host conputer transmtting a
plurality ofcfirst sjgnal r k0 ratity.of first

S anal s | nol tde. a 11 SREEIE V8 CAd Bty MUERELSh, WHER. U5 Rrehlo®a, b0 ¢
the first nunbeforadransfersing fignedarand deta,( vhereianthe sigeals and dhea lost
conputer and (2}rdn@f&ired GRldri BhORABLACHE Bl ho®f doRpltdrehémiaes ﬁﬂhedﬁaétce to

the 20 | ogical second state; given th%t the first ‘hunber 1's the comand
address of the $9PUFen Anf st angk $peand perdpheral dgriqeserhereie thee
respondi ng to téignbls sindt ddda epermratdsferrad tovepta nuist Coupl 8RS thé Maka Mmder

the bus to e apd, . the, sane, tinme, . the first peripheral 25

device | ook:lﬁg %]%’?)Eg %ql %ma&pggﬁé:?gitr?di%}&%?'ggttcﬁoér‘?u{:% KU S8 @Tﬁ k’gsnﬂsy in

use, wherein a eumally dn adlogdealedirst shatd,i ed wherein the first and second W,
peripheral devices each initially contain the same first nusber as

a command address for both the first and second peripheral devices,
comprising the steps of: _ T _

15 the hostcomputer transmitting a plurality of first signals over
the bus, wherein theplurality of first signals include a first talk
command requesting any peripheral device with the first number as its
command address to (1) transmit data to the host computer and (2)
reset a collision detect bit of that peripheral device to the

20 logical second state; _

given that the first number is the command address of the
first peripheral device, the first peripheral device responding to
the first talk command by attempting to transmit data over the bus
to the host computer and, at the same time, the first peripheral N

25 device looking for a collision that indicates that the bus is
currently in use, wherein a collision is sensed if the first
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; _ : o _ !

30 given that the first number is the command address of the
second peripheral device, the second peripheral device responding
to the first talk command by attempting to transmit data over the
bus to the host computer and, at the same time, the second
peripheral device looking for a collision that indicates that the bus

35 is currently in use, wherein a collision is detected if the second
peripheral device attempts to transmit data in the logical first



peri pheral device attenpts to transmt data in the logical first state on
the bus but the bus is in or goes to the | ogical second state; 30 -

given that the first nunber is. the command address of the second peri pheral
device, the second peripheral device responding to the first talk comand
by attenpting to transmt data over the bus to the host conputer and, at -
the sanme tine, the second peripheral device |ooking for a collision that
indicates that the bus 35 is currently in use, wherein a collision is
deteeted-if the second peripheral devieé-attenpts to transmt data in the
| ogi cal first - 4- St Ut L he b 1S i r s .to the, . .
| ogi cal” second EEaat:ée?Et%Teee?‘gPE@pgé‘?F%ﬁg%1t“d§5i?l§’é%sn€ tg%?lé)égcl?aﬁ'g S%cond S"ate’
col lision, and the fitha fijest preipheraledecice nansietecting 4 colligiant @ntdhthe

host conputer opgfstt BeriPHeralddevice transmifingfNdapeibPARS ﬁbs@@&ﬁﬁ}tiep ﬁox%r

col l'ision and, %f result, (1) the second peripheral device setting the
col lision detect'®PHSio the | ogical first state fromthe | ogical second

state and () stoppi nthe becdrdapartiphbialgdefectahg 4 8ol1iRib®Snds WEHt RIsul £ oM

t he second peripheral deviece over the, bus: 10.. e .host .coppute
transnitting a murtﬁﬁﬁef%ﬁ% %Eé@‘ﬁ&agi‘beﬁé?% 55851’“5’[ fge w@?lﬁﬂ;ﬁariﬁw%tt o
plurality of sethmdogigalafirstnstateéefronf thetlopgicdlesecandnatater anfidd) i stgpping
peri pheral devi: bhedibeidd bEt I ' s&@qg@]- n S

data sent by th%\gg?&c@%ﬁ%? f %%gnﬁ&(;g@?yﬁ%u%e sengfﬁ’gqg‘%s%%éé’ﬁ%aﬁg eerral
stored at a firdeviggreverstheidugss | ocati on as data over the bus; given that

]E,he first nﬁmber ijs t iR BOSTRGH @@Qr&?a%ﬁﬂ{tt_tihg éipuﬁﬁamepimeéﬁdngdgy%r@@g dvee
t'hgi; emond nuntEhe bus, yhepsip %rﬁg&tagogfgge%é 'se2ind 'sShalsCOMTRAS LY 20108,

command requesting any peripheral device with the first number as its

comnand address to accept data sent by the host computer;
the host computer sending a second number stored at a first soft
15 address location as data over the bus;
given that the first nurber is the command address of the first
_peripheralldevice, the first peripheral device responding to the first
listen command by storing the second number as the command address of
the first peripheral device; ' '

20 the second peripheral device not accepting the second number
from the bus because the collision detect bit of the second peripheral
device is set to the logical first state;

the host computer transmitting a plurality of third signals over
— ' . the bus, wherein the plurality of third signals include a second talk

25 command requesting any peripheral device with the first number as its
command address to (1) transmit data to the host computer and (2) reset
the collision detect bit of that peripheral device to the logical
second state; .

the first peripheral device not responding to the second talk

30 command, given that the first number is no longer the command address

of the first peripheral device;

given that thefirst number is the command address of the second
peripheral device, the second peripheral device responding to the
second talk command by attempting to transmit data over the bus to

35 the host computer and, at the same time, the second peripheral device
loocking for a collision that indicates that the bus is currently in use,



the first peripheral device; 20 t he second peripheral device not
accepting the second nunber fromthe bus because the collision detect bit
of the second peripheral device is set to the logical first state; the host
conputer transmitting a plurality of third signals over the bus, wherein
the plurality of third signals include a second talk 25 connand requesting
any peripheral device with the first nunber as its command address to (D)
transmt data to the host conputer and (2) reset the collision detect pit
of that peripheral device to the |ogicat/ second state; the first perip

devi ce not respohdrein mocdllésieac daddtat ked3af Cﬂmraé@bndgpé&qlibhéfhﬁlt dé\hi%efl rst

nt | f the f h |
Given t hat ¢ het tcpmsth £6 VERRRRCGALRE fhe dadcel " SireP LARBRR o diispher al
devi ce, the secdmd Fi@rbpﬁehsaﬁ-n davgess testhendogigal osacend seavagd tal k command
by attenpting to ”aﬂﬁs”bécdi‘natﬁeﬁ il 41“8&&%% héx éété&g goaztcgfﬁ*m%e nd, at

the sane ti.ne, e second perjp devi ce |l ookin 0 SiI'd hat
i ndi cates that- t Hferon &%&P@%I %e"ilﬁeu%‘@nsmlttén&/rﬂé:ﬁe@#aat@omel Bosin i s
detected if thecompoted pedr phebk;device attenpts to transmt data in the

|l ogical first state uf the b is in,or .goes th

second state; the se n%"%e?? F’éltr&BWﬁlﬂ%ta Bé't“éacﬁt}ﬁgoft ?E‘Eﬂ'tl?‘i %ﬁi‘- and 5
t he second peri piver alihedbus sc ewlierens nihet pherali sy ddt fodraht signhds tincdudgeiner
over the bus; t t r@&gl V. f four h S|gnals
over the bus; m%grgﬁllt% P&%nﬁ f%#{rl&r W?%L%Pferai ndcﬁ ade "4 é

listen coritRand fisst aember aanytSpepmmdr@ddreew@eamsm data sent byf that

hunber as its coEERNbmPEEE8SS to accept data sent by the

the host computer sending a third number stored at a second \'J
soft address location .as data over the bus; |
the first peripheral device not responding to the second llsten
15 command, given that the first number is no longer the command address
of the first peripheral device;
given that the first number is the comnand addrees of the
second peripheral device, the second perlpheral device responding
to the second listen command by storing the third number as the
20 command address of the second peripheral device.

25

30

35

<



host conputer; the host conputer sending a third nunber stored at a second
soft address | ocation as data over the bus; the first peripheral device not
rgsponding to the second listen 15 command, given that the first nunber
is no longer the command address of the first peripheral device; given that
the first. nunmber is the command address of the second peripheral device,

t he second peripheral device responding to the second |isten command by
storing the third nunber as the 20 command address of the second -
peripheral device. 25 30 35 BRI EF DESCRI | PTION OF THE DRAW NGS Figure 1
is block diagramillustrating the networliting system of the present
invention. Figure 2 is atimng diagramillustrating the present 5
invention's use of return tGmpaeFOpENRREPTIDN bF OHEE pRAkINGESt rates a register
of a peripheral device of the present invention. Figure 4. is a flow chart
illustrating the sefimwreelofs dpeskdisosamitil lustaw thyg thsene prrarkind censted t o
request servic host gorrputer Figure 5 is a flow chart

e
illustrating tﬁ’epggau%ﬁﬁsg" he'VSBEt ons utilized to provide new addresses
to devices sharing gigpeameidarl dimire@iageaPS31uEi GitiRg BeteSpReddnti NY

diagramillustrating a corrmand 15 transaction of the present invention.
5 1nvent10n s use of return to zero encoding.

Figure 3 illustrates a register of a peripheral device of
the_present.invéntion.

Fiéure 4 is a flow chart illustrating the sequence of

_/ operatibné utilized by a peripheral device to.fequest service by
10 the host computer. '

Figure 5 is a flow chart illustrating the seguence the
operations utiliied to provide new addresses to dévices sharing
the same hard-wired ﬁddress.

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 pher al

apparatus and nethods for transferring data between a plurality of

peri pher al

devi ces coupled to a host conputer is disclosed. In the

devi ce bus including

following 5 description nunerous specific details are set forth, ‘such as

speci fic nunbers,

in order to provide a thorough understandi ng of the present invention.

However, it

i NSt ances,

Figure 1, the preferred e

will be apparent to one skilled in the art that the present
i nvention may be practiced 10 w t houty; these specific details. In other |
wel | -known circuits and deVices are shown in block diagram f'orm
I n order not to unneces ' o&&&gr r ol tion. Referring to
EE’H}I& |Dman 5??*%‘2%@’2‘22}#%@%“% may be seen.
plurality of perighssrphébal devicedusgbmaudlihy dppapbtdd addbyethedbefsr 11

t hrough 16 are coupl ed through'a single cable 17 to a host conputer 10.

t he preferredT@fpEeNHEE: data

a m ni - phono Jagkedi ¢d ot H§sd QQRB%%:_%‘;&%%EFS%Z?E?%??%?%gﬂn%‘ power,

ri ng-data,

sl eeve- power return.

| 4 volts

regi sters, addresses, tines, signals, and formats, etc.,

A

I n
eHeea 8sPLyrARi Y cof PeRiPhricRedttieScomput er by

mnimum /A "|dqeserspeion n(fi¢rous sBeciflicsderadlzuare Alethpouph,assemalse cable is

contenplated in the preferred enbodi nent of the present invention, other

conmuni cat i orfPeFdte, "EREKS a LG BERF haMTRARE At iEShet i3 F e st ens, and
infrared si 9ngdrfiae8! Ce Nt %:@EPdiof %?omﬂe 2 gﬂfrol?x‘éﬁ HadrdtaRd £38E

i nvention supports coded’devices,

0 c ‘keystroke represénts a

synbol or a fehecpiresentsuchemsion. kyeoard ikdWwill ebeataippereravicoesne (i n whi ch

novement of
nmouse 11 or
10

15

20

25

a display cursor in response to a control device, such as a
1KINEG He PRt S 1% PRESHS ARYertHRa Bd% feuPERddrrees

without these specific details. 1In other instan;es, well-known
circuits and devices are shown in block diagfam form in Srder not
to unnecessarily.obscuré'the present invention.; .

Referring to Figﬁre.l, the preferred embodimént df the
present invention may be seen. A plurélity of peripheral
devices, generally identified by numbers 11 through 16 are
coupled through a single cable 17 to a host computer 10. iﬁ the
preferred embodiment, all devices communicate with the host
computer by a mini~-phono jack with the following connecter
assignments; tip-power, ring-data, sleeve-power return. A "high"
signal (1) is 2.4 volts minimum. A “"low" signal (0) is .B volts
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.

The bus of the present invention supports coded devices,
{for which a keystroke represents a symbol or é function, such as
a keyboard 14), relative devices, (in which movement of a display
cursor in response to # control device, such as a mouse 11 or 12,

may be from any starting point), and absolute devices

U

/



(for which there is a constant and direct relationship between display
position and device position, such as sketch pad 13). The system al so
permts the networking of extended address devi ces. Extended address

dévi ces sharé a conmon hard wired add- 5 ress 35, but .further include an
address unique to the individual device which the host conmputer nust
recogni ze before the device can be accessed. For exanple, it is

contenpl ated that appliances may be coupled to the host conmputer and
contyglled by the host computer. In such a_situation, all appliances would
have an 10 i dentical hardwired fixed addfess. The host conputer, on a

first level, would si I ddress the hard wi,red address.for, . 1ggges. At
this time, all’ aﬁﬁfiﬁ?q%g‘gt@%ﬂfplxgaa tcgnfpl%l?t fagrglsrsec r 51at4R ﬂ/%.ogk%
~individual appl igiRetaymbsieiss andcdd&d doy pbii iBAStsutBNPeItRetbh gdac1Bpst

conputer sends a signal to that 15 appl i ance which matches the extended
address of the appli The Sysrem alsonerih idgdrhs sepworkingnef \eixggaded address

oenti{1caton ek, "l ) SESLES0SRRCH O rn B 13588

|
bytes | ong. Once st corrdpeu as provi €ss,

devi ce havi ng t haissaBsly 8% EcroREi ¥ec1udebsk WaAREs€ UNTBEeI Lot €hé iMa20idual
appliance address |ocation will be executed by that device wi thout the need
for providing teevigecwaih sherhoss eemppternpustareqeqnizat RefoApptheadesics | |

respond 1o al| coundgedq Lhe 2BP!dARGTe At §3Sconlihbes tIAChAY Hrid sdfU oS

remai n passi ve. eactivate an active ekt'ended a vice, the
conputer 25  proy dascélml extentdechaddeenpubér anotdvarrexi eadgdteedtvess
device, activating it and deactivating the previously active device. It is

coQt enpl at ed t hatomRiEegeviiBeSHih ehsteintd Be FdnePRHAE D IHE AREt *onput er
i s Suitable fpr i@&ﬁ%@iWrd@?kwrﬂﬁ'xgghiﬁﬁl%@?éoﬁﬂghhc?ﬁ' bR e, O¥ENS £irst

sprinkl er systens, phone answering nmachines,
level, would simply address the hard wired address for

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 addrgss is an individual identification number,
which, in the preferred embodiment, may be up to 64 bytes long.
once the host computer has provided the extended address, the
device having that address is active. Subseguent 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 éomputer
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



etc. It is contenplated that at | east one other hardw red address for

ext ended address devices be provided in the present system Such an address
woul d be used for system protection schenes or user identificatign schenes. .
For exanple, a device at 5 this l.ocation could contain an extended
address whi ch nust be provided by the system user before the system<coul d
be enabled. In other instances, individual operations could require that

t he extended address of other security devices be provided by the_host :
conputer prior to performance. Such-sgcurity devices could 10 functi’
"keys" 'to lock the entire systemor certain operations perfornmed on the

system Al sogkgsenyeds chJntUﬁEl%dt ﬁa@eattwi)égstpfong h@thQr eﬁ?xnéwz yent ion are
soft address |ocations 16. Soft address | ocations are reserved for

dupl i cat es ofadpeespiforaeximdied caddrespl dul ikes tihe ptbviduds in Wepravsm t han
one nouse is coupled to the bus, for exanple, the host conputer assigns
new addr esseSYEEBuc FURB AT 29PReSse woydf Res Bsed fioxgs ¥Rt emh Braksat iatdr ess

| ocations. Algchengl &pﬁﬁéi'ﬁeﬁﬁ‘maﬁich%’&eg‘égn %ye&ﬁg‘%aegagfafgy&e 2Qf

device coupled to the bus, there may be nore than one each type
of devicedbw (i ishbecatddn camld fontadnanpl exteadak @addbeganahlias enbgi ven as
‘an absol ute deV|g$a£gH fhe touch screen mnuld al so be consji dered an absol ute

devi ce and b&®*8¥ SYZHE™ 1 Y& PEERPa il Y AtERSCAL G Re enaRieR: pad.
In those sityd beRér inBeakas, @Qm&fa%rnV\&Aelraaﬁsgeoﬂfdvz%qqif‘é%%tfmmthe

soft address 25 | ocations to each device.
extended address of other security devxces be provided by the
- host computer prior to performance. Such security devices could k_)
10 function as "keys" to lock the entire system or certain
- 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 bé more than one kind.of

20 each type of device with that address. For example, a sketch pad \J
has been given as an absolute 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 nent of the present invention, the various
peri pheral devices have been assi gned addresses as shown bel ow. Address

Deyi ce Types | Exampl e 5 | 0000 (zero) ext ended address
security systens, device user | D 0001 (one) -

ext ended address appl i ances devi ce 0010 (two) ' coded devi ces
keyboard 10 0011 (three) {O relative devices nouse, track
bal I. 0100 (four) absol ut e devi ces sket chpad, touch screen 0101
(fiver- regRritRdpreferred embod IREIR ( rved
none 15 Ollls(sevelr’\) f " o‘rjeservgéut(‘ha iethnt mventionioggg ei ght)
sof t addr essedvarious pariphenslcdpeddeshbavd beevisseigd@ addressei]a]sls(x&ﬁ')

soft addressedpeiey; duplicate peripheral devices It will appreciated by

one skilled inthe"art that other addresses may be assigned to these
devi ces cont ai ni ngAfdwessor | ess bit Pevice Typed he prekris enbodl ment .

Fi xed hard-w r ed ag Q§§ses 31, 32,33 and 34 are shown I n 1 for nopuse
11, mouse 12, sketch $TWd keybofXberded, pddress; vel‘yc“ﬁlw ﬁ’éﬁ"’l‘ﬁ‘ﬁeral
devi ces have four registers’'in the gegi& red enbodi ny tlg, recei ve data and
send data. For each device, register 3 talk and regi ster i sten have
status informati on 08¢k Hone) devi ce asstendedapdiresadl capphfanceat i on. The
remai ni ng reglsters are data reglstg{ &@lch are devi ce specific except
0010 (two) coded devices keyboard
10 0011 (three) relative devices mouse, track ball
o/ 0100 (four) absolute devices sketchpad,
;ouch screen
0101 (five) reserved _ hone
0110 (six) reserved none
15 . . 0111 (seven) reserved ~ none
- 1000 (eight) soft addressed duplicate peripheral
devices
20 1111 (15) ' soft addteesed duplicate peripheral
devices
U/ 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 hard—mlred addresses 31,
32,33 and 34 are shown in Fig.1 for mouse 11,mouse 12,sketch pad 13 and
keyboard 14 respectlvely.

' A1l 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 sbecific except



register 2 i

address devices or device specific contents for soft addressed devices.
the preferred enbodinent of the present invention,.. there 5 are three
types of communication on the peripheral bus: comands, data and gl obal

sten which contai ns the extended addresses for extended

signals. Commands are sent fromthe host conputer to the peri pheral .

devices, data is sent fromthe host conputer to the devices or fromthe

In

devices to the host conputer, and gI?Z signal s are special nessages sent :

to the entire system 10

e preferred enbodi nent data is-

encoded as the ratio of low tine to high time of each bit cell. A Dbit éel

boundary is dzea‘dlr;edrby 1Bstah lingnedan QRstiie BYS ndeé 2

gseggogncoded as a

bit cell in which the lowtime is greater than the hlg time. This is shown
in Figure 2 bﬂ/xtlﬁnldeéeﬁddrzes deMieeefar device Bbet 5fik5 condaftisnedr aofa bit cel |

in which the

Figure 2. In e

I Iess than the high time as shown by cell 21 of
é?v g%e% e51‘erred enbodi ment, a start bit is defined as a

"1". A stop bit |&nath %emadeasomedaaap the plliehi Offlent 864, Repslge toO
t cell tlne The stop bit is used to synchronize the stopping

define the bi

of 20  t¥ans¥kR itYRee JYPERLHEITNIRIFAAPT AP £be ReadRheNal BEsl SFRMEdAfrand
8 Q‘Rﬁd P&Eﬁ %{ﬂlﬁg‘ S Phahds AR Qé.&t”‘%’rg néabﬂ?& &5 ﬁ%ﬁgé’éggé

signals and |
plus or m nus

eed data transm Ssi on, ceI

m cr oseconds p&us:e@lphnnausdé%ces]'ma‘aolsr&tenef front aha Q&st compumsAackbon IS a

start bit (1)
cbit. 1t will

fall
phe %5.8358 eﬁ‘g ‘h%‘gevﬂfe"rfc&tsh*e‘? B8 MRSt SRR HTRE R alaPal

utilized, ot hE{grﬁianal'é %eﬂf&h@ﬁ%sﬁﬁ&s RRndtéd ith@dentireldysten.
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15

20

25

In the preferred embodiment data is encoded as the ratio of
low time to high time of each bit cell. A bit cell boundzry 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 i.s shown in Figure 2 by bit cell 20. Therefore, a "1" is
defined as a bit cell in which the low time is léss than the high
time as shown by cell 21 of Figure 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
transactions on the bus.

The period for each bit.c.:ell of command sighals and low
speed data transmission is apéroximately 100 mi.c:oséco-nd.s.
plus or minus 30%, For high speed. data _transmission_,.t_he bit
cell is 50 microseconds plus or minus 1%, The fo;ma__t 9_?_,a data
transaction is a start bit (1), followed by up to 256 bits 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.

56 bits of data and ending with a stop

>



Commands are sent only by the host. In the preferred enbodi ment of the
present invention, there are three commands; talk, listen, and flush. As
shomm in Figure 6, to signal the start of a conmand, an attention pulse is
sent out. An attention 5 pul se is generated by the hgst conput er by
transmtting 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 fol | owned by a synch pulse to give the initial bus timng. The
folkpmyng edge of the synch pulse is used as a timng reference 10 for the
first  bit of the command. The comuand |?Lfollomed by a stop bit, (in the
preferred enbodinent a "0"). After the é op bit, the bus returns to its
normal | y hi gh .statedmlmeﬁasaa:@eyéﬁ@omgu?s%e%w .Corn The fheseBih is an 8
“ bit value in the preferred enbodi nent. 15 The conmand |ncludes a 4 bit
devi ce address enbddimgntcht squscptdmtt freveinit ke, rt;hredwraredtmcér essnafds; he
desired perrpheraL dﬁyrce (e g 11 for_a nouse) The next, 2 Wh form
the command andt®HE AitREF - &3 t?“\‘s r mAF FROYR (A} E49%ifd PestO fiiaP Fch

al lows a speci f sgaF€PeShCtommdiaRIaVakhbt @ BdfkLIseleMeblbPNehAl atd@WkEEn T O
20 be specified. - In the preferred enbodi nent, the conmmands have the

fol | owi ng bi% caHlse dsneenrrated by the host computer by CoaesrHtiydng a bus low
01 Listen: : “rea

11 The talk com‘ranorc?r é?"s %f'h T J’&r esse?] %irevrpref?"e r89b° lm|etn§'dataatt 01? he

host conputer. Iherd»xﬁtaeammmamdmmdewsémdaddrnaasactedevmceuueeam:ept
data fromthe host conputer and place it in one of its registers. The flush
conmand has an ép}%ﬁﬂe ﬁy3® synch pulse to give the initial bus timing. The

N\ following edge of the synch pulse is used as atiming reference
- ‘ ;ID' for the first bit of the command. The command is followed by a
stob 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 embodiment.,
15 The command includes a 4 bit device address field which specifies
| " the fixed hardwired address of the desired peripheral device
:(e.g.. 0011 for a mouse). The next 2 bits form the command and.
the;final 2 bits form a registered address field which allows a
spécific register, RO-R3 within an addressed peripheral device to
— 20 be specifiéd. In the preferred embodiment, the commands have the

‘following bit code:

“ Command - B Ccode
Flush ' T 01
" 'Listen - 10
© 25 " Talk 11

‘The talk command orders the addressed device to provide its
data to the host computer. The listen command orders the
addressed device to accept data from the host computer and place
it in one of its registers. The flush command has an effect on

30



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. \WWen a peripheral devices is addressed to
talk, it nmust 5 respond within a certain period, called the "time out"
period. The time out, "TIt", is approximtely 140 to 260 mi croseconds (2

bit cells). The sel ected devi ce, if it does not tine out, becones active .on
the bus and perforns its data transaction and then "untal ks" itself aind

goes inactive on the bus. Gllg signals are used for transac
whi ch are neither corrrrands nor dat a nsactions. G obal signals include:
attention and synch, which is used to signal the start of a command and to

give initial BaSP t9eHiss: "%’é:rh\/liéederfé&BEs'PY thet ntHyddrabferhet ddvicdsPase to
signal the Noskednad: sl fmgkidf 13 cfdilithg® ABTs{AS L rdSkY; L gnsue 2

break on the bus by holding the bus |ow for a m Nl mim o |ch S
appr oxi mat el ykéys ¢rp ab keyhmarli seedmadsthe(ﬂ@utnltbe:elehs)aga(ﬂnobal SI gnals will
be described in nore detail, in Coaé unction with other transactions. Since a

peripheral device T8 BnPSFiPBATAl AexiGes 15 pdgcassel tpdakke dimBiefed to tal k

by the hostg ceeBpés withen QI @3LEdins pol £68,P@YI e YBFRS of 0¥ &r‘i‘@&' ce to
notify the host conputer that it needs servicing. This 1s acconplished by -

havi ng t he deTheetimadus, sl cdsr eqpmin@tgtuallﬂooto rﬁﬂhmstrmudern In

t he present a rv e I s, sent olding the 25 bus |ow
after the sto%\{g %éﬂ%% ﬁ‘% °°&e§?§ensa8u6€ it Egéc/?l "8t H‘fg §&¥ pher al

~devi ces coupl @dcbﬁeé hﬂ:tbus dm‘éhhldﬁxsaaﬂﬂlr'ﬁ&'l'foQﬂs riag 8i@l ir‘hi]actttiSnPrﬁfder red
embodi ment four registers). Figure 3 shows one of the registers for a

peri pher al de\FFEE \pite ka3 ikgelhand peemntinacbiveapnt hbe sesyi ce request W

enabl e b't V\hen t(ﬂcﬁaag' 1931(;15 are used for transactions which are neither

commands nor data transactions. Global signals mclude.
attention and synch, whxch is used to signal the start of a
command and to give initial bus timing; servu_:e request, a
transaction that devices use to signal the host that they require

15 service; and reset, used to issue a break on the bus by holding
the bu_s low for aminimum of "Tres", which is approximately 2.8
to 5.2 milliseconds, (40 bit cells). Global signals will be
de_scribed in more _detail in conjunction with other transactions.

Since a peripheral device can only send data when it has

20 Dbeen commanded_ to talk by the host computer, the present _ W
system provides a means for a device to notify the host computer
that it needs servicing. This is accomplished by having the
device send a service .request signal to the host .comp'uter. In
the present invention, a service request is sent by holding the

25 bus low after the stop bit of any command transaction, Ea_ch of
the peripheral devices coupled to the bus include a number of
registers. (in the preferred embodiment four regi_sters_).. Figure 3
shows one of the registers for a peripheral device. Bit 'Al3 has
been identified as the service request.enabl_e bit. When this bit

30



i's set hi gh by the host conputer, the device is enabled to hold the bus | ow
after the stop bit of a command transaction, as shown in Figure 6, if the
dgvice needs service. A device will keep requesting service until it
receives a talk command fromthe 5 host. The flow chart in Figure 4
shows the steps followed by a device requiring service. Initially the
device deterdrines if it requires servicing, that is, if it has data to send
to the host. If it does, it sets an internal flag bit. \Wen the next )
conﬁgﬁgfrs sent out fromthe 1 host, the device checks to see if the
conmarid i s addressed to the device. I[ t he command was not addressed to the
devi ce, the device checks to see if i ébservice request enable bit, (bit

A13 of registerig)seti bigletbyhtiyé hoskt sanputierhahdsdéhicebis dranlad twer hbie
comrand st op bi t See Flg % The devi e then waits until 15 t he next
command is receFbBPUF AN BRECRSDE ﬁ"d’%B tiof 3 poppppdfEaagarticry2fSheN k.

I'f the command ig ﬁ@EES§GQEt end RRvEsY rfe%dst;éervqgé“ CR &), IES Kebpl t 1S a

command to talk. |f is not a command to talk the device sends a service
request:, performmanwaeremndu siti neteivescal tadll commiand Ehem ridvet

d. I1f_20 to.talk d t 5. dat d
considers 175 sPtFceTPEdIay (EarOandiquie L hons e sFees ealaPhRaLT S
nonitor itself govitat ng,mn\éhggr“tceneeds service. By allow ng the host

conputer to control the service request enable bit, nore efficient
operation of the busI“liSi#Je‘a(I thedlevipe rdetesminecd 26t requirrssergiciogei ved

the host comput £h 09e0 PRI BSK dalQSEo ARNLCES (HORSs Seri’%“&% §8QYesL bé
enabl ed whet her - Ia"ley Heed “ser v ci ng AJaCt Tonal 'y %h ost conputer
disabl e certai nada\ﬂ&es\aufwagabetnowhwcauerﬁ&d aémﬁaﬁau@uéa& apﬂ|ﬂr%ttl€)é’18.
. 10  host, the device checks to see if the command is addressed to the
device. If the command was notladdressed to the device, the
device checks to see if its service regquest enable bit, (bit Al3
of register 3),.is set high. If so, it holds the bus low after
the command stop bit. (See Fig. 6) The device then waits until
15 the next command is received from the host to seé if it will be
.addreSSed to talk, I1f the command is addressed to the device,
the device determines if it is a command 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. If
o/ 20 the command is to talk, the device sends 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 reguest is receivéd, the ﬁost'computer need only ask those
devices whose'service réqueét bit was enabled whether they need
servicing. Additionélly. the host comphter can disable certain

devices that are not required for particular applications,



Wien sending data, the device is able to detect collisions. If a peripheral
device tries to output a 1 and the data |line is or goes to a 0, the device
assunmes it has lost- a collision to another device. This nmeans that another .
device is also sending.5 on the bus. When this happens the |osing 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 it |oses a

collision. Prior art peripheral devices were unable to detect collisQns. |
This novel feature of the present invention permts 10 nore efficieﬁ?‘mkgf
operation of the comrunications nediu By having the device sense a

collision, it canyRELS&n¥end Eatdal gnd RRViéS ils rﬂﬂfé“ctot Qdf_‘é’&d cbi‘ﬂié&%fn@ to the
host conputer that it requires serving. Additionally, e collision

detection sclighe périgherpl edmricei twiest torowtpes adt andgthe daga Wdinei iy peri od

before a 15 colli si d A d d it 1
CheCl e 15 RSP P s DL BF e B St FBE pugniFLa o

transm ssion idothBe ddvige] S Ti6CAENNd Qhuéean&m Ndvick i aqgslgédaqng
detection scheme is useful in-locating nultiple devices at a single

har dwi r ed Sadceresbe| busmt | Bhen ki bappepgsthel loghng 2Bvirpusgalls ditsPlgure 1.

I h I tyat i t he host t h d f the d b
forcing & col {12t SRedtoia0h BasSemet AR das LARECAUACRE: "arRE hOR: achi bves

this by issuingrankatsida. coprmadyislisessath iatbhaae edevimesis R: (o86s of
the registers of the 25 device) contains the information shown in Figure 3.
Bits AO t hrouylroAligign.ai Rripxdevt ceerigheral dmpw tweiresundid enta tdet@aput er

e et o0, BluSalay! SRR s Fafgt SFIAPEINIEC R STy B (3,
devi ce havipngméhe eT2IPi MNBPeEhtAdaAr &5 the communications medium. By having
| the device sense a collision, it can preserve the data that is
transﬁitted and iﬁdicate to the.host computer that it requires
serving. Additionally, the collision detection ;cheme of the
present invention does not require a waiting period before.a
15 collision is assumed, A device will end its transmission if the
.liné is modulated by.anothet device or simply not begin its
transmission.if the line is already in use. Further, this
collision.detectibn scheme is useful in locating multiple devices
at a single hardwired address location, such as mouse 11 and
20 mouse 12 of Figure 1. “ | o U
In such a situation, the ﬁost will change the address of the
devices by forcing a collis1on of dev1ces sharing the same
address. The host achzeves this by 1ssu1ng a talk R3 command
addressed to those devices. R3 (one of the regzsters of the
25 device) conta1ns the 1nformatzon shown in Figure 3. Bits AD
through A7 contain a device handler wh1ch tells the host comﬁuter
the function of a'device_and the_usg of.data provided by the
device. Bits.Aa thrbugh Ali are an address.field thch can be

'changed when more than one device having the same command address




Is coupled to the bus. In that situation, one of the soft address |ocations
are assigned to bits AB through Al which then serve as the command address
far that device. Until that time, those bit | ocations contain a random
nunber which aids in the 5 detection of collisions. For exanple, if two
m ce recei'ved a talk R3 command and both began tal king at the sane, neither
woul d detect .a collision. However, by having random nunbers in the address
field of/pegister 3, the output of the two devices will eventually differ.
Vhen\L,at occurs, one of the devices wyl 10. detect a collision and stop
talking. Bit Al2 is a hi gh speed enabl™e bit which if set, provides for

data transm SSlenc@Jpl'feBetQI&Beﬁué"fod%aéﬂaftnsiﬁia%i(:ﬁo 6HeC'E>QS§fe0@Q§t per bit
frame). The high speed enable bit is set by the host conputer. |If the host

conput er i s unaBfieess lpeztions ave @sstignérk thi by ARpthiaighoxl i shéch theni t
sets the high speed enaBI e bit Idovx‘/i({n each o}‘ t he devi ces. Ifh t he, host
computer is abPETYD FctBPtCWREIPItHENFThé ahIANI5E ofPFLY EP2hnt Y%He

device is abl eghgsd rﬁQSﬂbéaﬁfoan‘@oﬂa@Q% raflém dundel ‘bﬂc‘?{ g8dd QR £ ng
contained in the handler bits of register 3), the host conputer sets the

hi gh speed &naWetettionhphedldisiehs.t eordevanple, A6 ywewiocasteceired ioned,
bit Al3 i t i t by t host t bl
devi co to porf SPHRAEAPTRRs AR Beth PPare J2iFing o5 Hie ABRenifipADEF arogld”

reserved for f@eus@t USRoRIGkidhe MWelor Dby Wi/ ing EANdHE niRESIVER endal k R3
command the device provides 25 its status (handl er and address) to the

host conput er. adgreshekielsy of regidber Gesthef ovtiputs afiet heypeo @@uppeel wid it he
oY 0" SRR RS i SO ekl REEE se" B R oBuas P 0
10 detect a collision and stop talking. Bit Al2 is a high speed
enable bit which if set, provides for data transmission at the
higher modulation rate (50 microseconds per bit frame). The high
speed enable bit is set by the host computer. 1f the host
computer is unable to receive data at the higher modulation rate,
15 it sets the high speed enable bit low in each of the devices. 1If
the host computer is able to accept data at the higher modulation
rate, and the device is able to transmit at the higher rate,
{that information being contained in the handler bits of register
3), the host computer sets the high speed enable bit high for
U 20 the device. As previously mentioned, bit Al3 is service request
. enable which is set by the host to enable the device to perform a
service request transac;ion; Bits Al4 and Al5 aré reserved for
future use and are set to O.
_ wWhen a device receives a talk R3 command the device provides
25 its status (handler and address) to the host computer. If there
. are iwo»devices of the same type codpled to the bus, only oné can
respond since the other will detect a_collision. Figure 5 shows

the method of assigning new addresses on the bus.



After receiving a talk R3 signal the device sends its status from Regi ster
3. If the line goes low, the device determ nes that there has been a
collision, it stops 'sending (untalks itself) and sets an internal flag bit
to indicate a collision. 5 The host sends a listen R3 to the nouse
address. Each tal k command resets the internal collision flag of the.

devi ce. The device checks to see if its collision bit is set. AIf the

collision bit is not set the device changes A8 through All to the sofg -
address provided by the listen R3 command. In this nanner the address

the wi nning device is changed W|th t’rTé host conput er keeping track of t

new address of the device. SE ign bit is detected by the device
after a listen RS“C"‘SMﬁ%F”t‘H% ﬁé\? eﬂﬁéégn??otth{?h%eﬁ’g‘é’etﬁ%’déoffs S33Fe3s

bits, but nayreharasistebes. fields 1 niBoed MR )08ke mw&%etsgpﬂr&sout
anot her talk R3 conmand to see 15 if any devices remain at the nouse

address. | n thpt thergabperPeehea rQﬂ%ﬂPﬂiQTg Abustops enddegd(untelksart bit, not

detect a col L » addds i tu r regi.s 3. _The ,host corrputer
will send baclg%i) i Sten” %nggmirg% to ?Jha %Dnhsegéaé%ceasts? 2 1R &R i ng
mouse W | 5 nahededéecteadsal 1isteanrbito tied Agusetadidpesd. tRECH talkt 86&RNE0 it
wi Il change bits AB through All of register 3 to the soft address received

from t he hostreS8kpLERS intfrnadoplldsiphtideot Ak thecAEdicsut BifotReice al k R3
comand 10 { RheBRHSR U A8 Ses NS pkiTD1SLIGRNO FDYRE JATIRIS, Byt hal

address, the bus 1s timed out and the host conputer knows t It has
assi gned 25 newnaddyeasshe devieacthanbes 28 mheaughhalkl nyp the mmsecm&sess I n

one enbodi nent of thgﬁ{)resent i nvention, rérgterl pheral. devices have a device
on themto | RAC¥ALEARN FOF Ly SEAP RIGCTIRARA | IALHIS momme raths 88 F75%8h be Y

speci al kegy Q’ﬂeawkﬁﬂmaﬁgvﬁ{e 35 bitalngBa QFk & @Pé'%%st%qu{-Qf.eteQ% one of a

device is coupl ed
track of the new address of the device. 1If a collision bit is

detected by the device after 2 listen R3 commaﬁd, the device Goes _
not change the soft address bits, but may change other fieldés in
R3. The host computer sends out another talk R3 command to see
15 if any devices remain at the mouse address. 1In this situation’
the remaining 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 de£e<’:t a collision bit being set in
20 this instance so it will change bits A8 through All of register 3
to the soft address received from the 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 out and the host computer knows that it has assigned
25 new addresses to each of the mice sharing the mouse address,
In one embodiment of the present 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



the bus, the host conputer can display a nessage requesting one of the
devices to use the activator. The host can then issue a listen R3 command
whicch wi I'l change the address of the device which is activated. in this
manner individual devices can be 5 | ocated and assigned new addresses in
mul tiuser applications. Thus, a peripheral device bus has been described
which allows a plurality of peripheral devices to be coupled to a host
conpyt er through a single port. 10 The present application has been
di vi ded- out - of our co-pending U K. patent application No. 8507632 in which
there i escribed and cl ai ned an apparatgs for transferring signals end
date, uherein the signals and date are transferred under the control of a

host conputer frae s BRSthczeNEKRitet @ahh@idplegta st sage aedudbting one
peri pheral devices and fromthe first and second peripheral devices to the
host conputer, Wfekbs Beavigesitiire hsdaetdvatesc Thedwrsr Farl thoRrissUBLR

coupling the fingk,gNGss 1;;9%@%}9#%&} &ﬁxég%t&é&%h&ﬁkh@weer, and

wherein the busis nornmally 1n a [ogica rst state.

Ref erence i s al sthidhr bxteedivateapardithis diavner dnakviapplli devixteisonsn Nes.
8912531.4 and 8912532, 2, which respectively re]Jate_to a nethod for
requesting sérvilo§2 f/dzf"‘&e@f%{'g"&g "’ed‘dg’ée%eﬁo Rl A 'Pﬁfloctféﬁmés'
comuni cation nedium and a nethod for trans- ferring signals and data,
wherein the signals and data are transferred 25 . under the control of a
host conputer bet weeBhtsheaherstipbenpureriemius jhast basrl desebiRFHERI Pher al

devices, wher ei ”a1t1'1> ssg%%gqug(fg\?%@t ﬂfheer%rlm%fl%'ég% Qgecrouqﬂgﬁé-ocglﬂgg}-ng

the first and seconﬁ’perl er al ces to the host conputer wherein
the—first and sesopdtperthroephla dduglepohawe a same first address. 30 35

10 " The present application has been divided-out-of our co-pendinc
U.K. patent epplication No. 8507632 in which there is describec
and claimed an apparstus for fransferring signals end dats, uherein
the signals and date are transferred under the contrel of & hest
computer from the host computer tc the first anc second
15 peripheral devices and from the first and second peripherzl devices
to the host computer, wherein the signasls and dates are trensferred
over a bus coupling the first end second peripherzl devices
to the host computer, and wherein the bus is normally ir e legicel
first state.
20 Reference is also directed to copendiﬁg divisional applic~-
U ations Nos. 8912531.4 and 8912532.2, which respectively relate to
a method for requesting service by a device coupled to a host
computer through a communication medium, and a method for trans-
ferring signals and data, wherein the signals and data are transferred
25 under the control of a host computer between the host computer and
first and second peripheral devices, wherein the signals and data are
transferred over a bus coupling the first and second peripheral
devices to the host computer and wherein the first and second
peripheral devices have a same first address.
30

35



CLAI M5 1. A method for transferri ng signals and data, wherein the signals
and data are transferred under the control of a host conputer between the

host conputer and fi'rst and second peri pheral W@ signals
and data are transferred over a bus coupling t first and secon ' '
peri pheral devices to the host conputer, Wnerﬁ] UW”’, mally.n a

| ogical first state, and wherein the first an ﬂ | devices

each initially contain the sane firdtSnunber as a cormafd &ddress for both

the first and second peripheral devices, conprising the steps of: the host
conputer transmitting a plurality oftAiMSst signals over the bus, where]

e purel L) 51 gk R Sl bnd S SRR BG4
2 B A kTR O R BRI,
nuel | poRE GBI S bk B I e el o

ransm | ARy PEndpReioush BOE cob YU P Ancosde sarmare L fe

- |s currengeyide® 1dthe NER@mpiter,Whareimthd bus daoemefly Inia 1bgieal firger i pher al

device attenpts to transmt data In the logical first state on the bus but

the bus | gtate, andowhergln thedirstogng seconrd pediphesalcdevices sathanitialye fir st
nunber Is the command address of the second:peripheral device, the second

per i pher alcodtain ¢be samefitat mymbertassa comsnand addeassqionboththe first@ndng to
transmt data over the bus to the host conputer and, at the same tine, the
second peisoprogzperipharabdpviors gomprisingcthel $19P8P% hat | ndicates that the )

bus | ly 1 , i 11 sjon i I'f d
ot pheral | dovithe hRs! omAUELTaRs 9 @Rl o Estiagnela over g B8 e on
the b_us DUt &ratn NS plivaliy & nrdCERnbR I%@ﬁléeoﬁ nF& 1aRCESHhaHe Yeduesting

any peripheral device with the first number as its command eddress to (1)

transmit data to the host computer nnd. (2) reset a collision detect bit of that
peripheral device to the bglcal seoond state;

given that the first number is the command address of the first
peripheral device, the first peripheral device responding to the ﬂrsi talk
command by attempting to transmit date over the bus to the host computer
and, at the same time, the first peﬂpheral device looking for & coliision that
indicates that the bus is currently in use, whereln a collislon s sensed If the ~
first per‘ip_hera_l devlce at_tempts to ttdnémli data In the logica! first state on the
bus but the bus Ie in or goes ta the logical second state;

_ given that the first number Is the command address of the second

peripheral dé._ilioé, the second peripheral device responding to the first talk
command by attempting to transmit data over the bus 10 the host computer
and, at the same time, the second peripheral device looking for & collision
that Indicates that the bus is currently in use, wherein a collision Is detected
It the second periphera! device attempts 1o transmit deta In the loglcal first

state on the bus but the bus Is in or goes to the logical second state;



-20 the first peri pheral device not detecting a collision, and the first
peripheral device transmtting its data to the host c ver the bus;
t he second peripheral detecting a collision and, as a result, (1) the

second peripheral device setting the collision detect Jﬂm "ﬂ’um il
first state fromthe logical second state and (2) stop r”mmﬂftl ng
of data to the host conputer fromthe second peripheral devite ®bvey tshe
bus; the host conputer transmtting a plurality of second signals over the
bus, s\wherein the plurality of second signals include a first |isten conmand
reque}t-_g_pg any peripheral device wi thQdie first nunber as its conmand
address to accept data sent by the host conputer; the host conputer sending
~a second nunber stthecfirshpedphered devicit netaibtesting eceolision anditheafister t he
bus; given that the first nunber is the command address of the first

RIPT AP cllbgsrping st s g e i g
(7ot oerrprerar” W badbd gl aeiia NS ASL TR AbUEAT e
peri pher al de%@%nra Q‘EEBSI&S%P@‘I Qﬁ}h@ﬂl‘ﬁ? Ppg@%’l QP@,"%&%&M@!?%‘&H@% r

bl uraliy of EYafe Yol YielJcbiee Bebfind IR abeCié] iapHing i riRERRGG bFBetn,,
Franam - dat o 518 HeSTeaByleliim MEREEeaS phlBnprATHAVES IR tll: )
Gevi co ot 1 bopondii HOSEehMpLIR teNdNRing e BRIV O EhconBbigndIf ovsf e er &
nurber I's no hogogheréln the Pty ersésoncéig ihbwefmmmm@bomrma:

given that the first nunber |Is tthe conmand _gggr ess of the second
requesting any peripheral device with the first number as its command
address to accept data sent by the host computer; .

the host computer sending e second number stored at  first soft
address location as data over the bus;

~ glven that the first number is the command address of the first

peripheral device, the first peripheral device responding to the first fisten
command by storing the second number as the command address of the first
periphera! devics;

the second peripheral device not accepting the second number from
the bus because the collision detect bit of the second periphera! device is
- set to the logical first state;

_ the host computer transmitting & plurality of third signals over the bus,
wherein the plurality of third signals include & second talk commend
requesting any periph.e”rat device with the first number as ite command

“address to (1) transmit data to the host computer and (2) reset the collision
detect bit of thet peripheral device 1o the logice! secend state;
the first peripheral device not responding to the second tatk
command, given thit the first numbar is no longer the command address of
the first peripheral device;



peri pheral device, the second peripheral device responding to the second
tal k coomand by attenpting to transmt data over the bus to the host

conputer and, at the sane tine, the second peLLQHQLQL_QEXLfghéggEIng for a
collision that I ndi cates that the bus Is currently In use '
collision is detected if the second perlphera to transmt
data In the logical first state on the bus bu ’"ﬂ”"ﬂﬂ'ﬂﬂg ﬁ@r goes to the

| ogi cal second state: the second peripheral device :
collision, and the second peripheral device transmtting Its data to the

host conputer over the bus; the hogilconputer transmtting a plurality

fourth signals qver the bys; wherein urallt of fourth SI nals ™~
i ncl ude a secorﬁ%’w g’lﬂéﬂhigmﬂ’%’d§égfﬁﬁ maHd s él“ with the

SRR ARy A ntaﬁeﬁﬁﬁ:@%mt@oz@mmeggﬁtm
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second perd s At kiicanés Bt b b em@mﬁqﬁr&memwmeu igtoring

the third e comran ress o second peri pheral devi ce.

The et hocydtbefecPt e sbednd paripheral device auhpteodratmit dets Intite conpr i si ng

t he steps ost conputer transmtting a plurality of fifth

Calk CommaBe Le 10y, DETher ol GEulCe Srth The TrTst mumber as Its
command adgatess to (1) - _ : W,
the second peripheral device not detecting & collision, and the
gecond peripheral device transmitting ite data to the host computer éve_r the
bus; _ .
the host computer transmitting & plurality of fourth signals over the
bus; whereln the plurality of fourth signals Include a second listen command
requesting any peripheral devica with the first number as Its command
address to accept data send by the host computer; |
the host computer sending & third number stored &t a second soft
address location as data over the bus; o
the first peripheral device not responding to the second listen
command, given that the first number is no longer the command address of
the first peripheral device; _
given that the first number is the command address of the second
peripheral device, the second peripheral device responding to the second
listen command by storing the third number as the command address of the
second periphera! device. | _
2. The method of Clalm 1 for transferring signals and data,

further comprising the steps of:



transmt data to the host conputer and (2) reset the collision detect bitq

of that peripheral device to the |ogical second state—the-first peripheral

device not responding to the third talk command given that the first nunber
I's no | onger the conmand address of the first peri phimuﬂﬂg'mmlm econd
peri pheral device not responding to the third talk c A mrt he
first nunber I's no longer the conmand address of the first per' pHeral
devi-ce; .a tine out period elapsing without the first and second peri pheral

devixces respondi ng, which indicates2® the host conputer that the host
conmpules. has conpl et ed assi gni ng new conmmand addresses to the first and

second peri pher althe éostesmpater tra@mlttmgh?d#raﬂtydfaiﬂw ﬂ?hﬂls o theshies,r i ng
0

signals and data, wherein the plurality irst signals conprise an

attenti on swheseln thespluaiity of itthisignals dncilde @ tairtitalik comimiancoreguestingnd a
stop signal; the plurality of second signals conprise an attention signal,
a synchr oni layipm{)p@'neg&bm,viwunhwmrsi stmbec esitsrcommand-address 8¢ {Hal : t he

plurality -of third signals conprise an attention signal, a synchronization
si gnal , t hetraasmmitaatate éorha;ﬁepmmnranm (3) resetthe; calkisiop detect ibitotdhat our t h

o 0nal < COnpeERer) GG ol sl 721! o o1 gnal e second
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sighal by h nh@ralh g:at a logical second state for a period of tine
afiLer transgeg?ghgniogeg’épfur ality of

the second peripheral device not responding to the third talk
command given that the first number Is no longer the command address of
the first peripheral device;

a time out period elapsing without the first and second peripheral
devioes responding, which indicates 1o the host computer that the host
computer has completed assigning new command addresses to the first and
second peripheral devices. _

3. The method of claim 2 for transferring signals and data,
wherein

the plurality of first signals éom'pﬂse an attention signsal, a
synchronization signal, the first talkk command, and & stop signal;

the plurality pf second signals comprise an atiention signal, &
synchronization signal, the first listen command, and & stop signal;

the plurality. of third signals comprise an attention signal, a
synchronization signal, the secohd talk command, and a stop signal;

the plurality of fourth signals comprise an ettention signal, a
synchronization signgl, the second listen command, abd a stop signél; and

the plurality of fifth signals cbmprise an atiention signal, a
synchronization signal, the third talk command, and a stop signal.



signals fromthe host conputer on the bus, wherein the service request
slnal Indicates to the host conputer that at |east one of the peripheral

devi ces has

data to send to the host conputer and requests a command from

the host conputer that would pernit the perlph“ar_dev+ee~LQ_LLan§n1t t he
data to the host conputer, and wheraln transn1 Eﬂﬂ& of the service request

signal Is s
nmet hod of c
of the firs
nmet hod of c
~of the firs
nmet hod of c
“of the firs
nmet hod of c
transferred
claim 4 for
s a Ioglca
state.
mhereln a t
bus, wherel
the third p
_of the peri
" activated,

. subsequent

el ectively enabl ed or disabled by t Lﬁﬂ" . The
laim4 for transferring stgnals and | east one
t and second peripheral devices conprises a nouse. . The 1
laim4 for transferring sigls and data, wherein at | east QQQ/(
t and second peripheral devices conprises a sketch pad. 7. Th
laim4 for transferring signals and data, wherein at | east one

t and secofid perl pRdnethod |Q§$§'l Gofprirensleringeipnale@nddata, The

'GriRer coftrsiRg e leprarany'olie €t sod sscord prtiohoraliteviRatod of
eeriufiia BaruSE qanBRing & dhuyiee feglifsisl aest& g fe, bleay, * "¢
8 TogTEA{ it iafl G alpp 854 b1 B Ay ibhaREBRRI A B o1, ne
CSERA U BRBo AL Aar BAIAE KL WishPInAHa Fhriich HadiEl Cor oo
) iriticates todhe host éﬁnﬁ@fdrﬂhﬂfi‘i loﬂ?t’bﬁ@ ol the bﬁbﬁ#}
and wherein when the host conputer then sends o t bus a
cdevived tias déte 1oi senid tocitedsunt ebniputet Gnd fequests & command -
from the host computer that would permit the periphera! device to transmit ~
the data to the host computer, and wherein transmission of the service
request signalls aelectiva!y onable_d or disebled by the host computer.
5. . The method of clalm: 4 fortrancterring signals and dets,

whereln a1 lpast one of the first and second periphera! devices comprlsas &g

 mouse.

6.. The method of clalm 4 for transferring slgnals and datsa,
‘whereln &t leest one of the first and second peripherel devices comprises &
sketch pad.

- 7..  The method of claim 4 for transterring signals end date, U/
whereln et least one of the firs{ end second periphere! devices comprises &
keyboard. o

' 8, The method of cleim 4. for transferrng elgnels &nd date,
whereln the date Is trensferred on the bus in & return-to-2er0 encoding
echeme. o o

9. The method of claim .4 for transferring signals end date,
whereln the logical firs! stete is & logical high elete and the loglcal eecond
slate is & fogical low etate. - - _ | , |

10. The method of clalm .2 for transferring signals and data,
wherein a third peripheral device Is coupled 10 the host computer by the



ﬁéripheral device, the conmand is executed by the third peripheral device
w t hout the host conputer sending the extended address of the third :
peri pheral device. 11. The met hod of claim 10 for transferring signals
~and data, wherein a fourth peripheral device is coupl ﬁ“lmumtmu:mlmm

" conputer by the bus, wherein the fourth peripheral de Wl
first. address as the third peripheral device, wherein thetfolrth peripheral
deviice has an extended address diffesent fromthe extended address of the
t hi r\sk peripheral device, wherein when the host conputer sends over the bus
the extwnded address of the fourth peripheral device after the third

peri phergt device has been activated, the fourth peripheral device is
initiall'y activate®Usnd’heRein Hher therhosterenpuyer iseads svee ddei st ed, and

wherei n when the hesfisstmpeddsst dteths sfhdsd Peet phdial kv i8e %ng%igﬂél conmmand
[ al device, the command 1s

to the first addre f the fourth, peripher .
executed by the fo&?'faﬁ "E%F’?%&’&PX&EW%Q&&?%%SUW‘ the ReELRheT8Mput er sendi ng
t he extended addr esievide,t biee fthiird [pepipHepberddvicedisCénitially activated,

' and wherein when the host computer then sends over the bus a

subsequent command to the first address of the third

peripheral device, the command is executed by the third
peripheral device without the host computer sending the extended
address of the third peripheral device.

~— 1. The method of claim 10 Fnr'transferring signals and
data, wherein a fourth peripheral device is coupled to the
host computer by the bus, wherein the fourth peripheral device
has the same first address as the third peripheral device,
wherein the fourth peripheral device has an extended address
different from the extended address of the third peripheral
device, wherein when the host computer sends over the bus
the extended address of the fourth peripheral device after

. ’ | the third peripheral device has been activated, the fourth

peripheral device is initially activated and the third
peripheral device is deactivated, and wherein when the host
computer then sends over the bus a subsequent command to the

Y | first address of the fourth peripheral device, the command is
executed by the fourth peripheral device without the host
computer sending the extended address of the fourth
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peripheral device.




