2217562 -1- COVMUNI CATI ON MEDI UM BACKGROUND OF THE | I\QL%ﬂ 5\5162 Fi-el d. of
the Invention This invention relates the fiéld of conmunications nedia for (
transferring data between a source and a plurality of peripheral devices
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
conmputing industry, it is quite conmon to transfer 10 data and commuands
between a plurality of data processi ngCOM®INIESTIBUEEDRY. f or exanpl e,

conputers, printers, nenories and t !lIZ —1he | nterconnection of _
conputers and ot her peripheral devi mw&%-i n the early
1970's with the advept ofieqanptiivhe HebaMiibhnNg systens, which permtted the
distribution of 15 access to_conputTng resources beyond the inmediate
proximty of a main frafbigoiprantion Nesdesesthe fdRlE Dt hemmRAAanbonw media
were devel oped to p I de S by various users to large tjne-sharing
systens and 't he t'ra%g%(eg“&%%ggf’é‘gbé %ebﬁggﬁgﬁ %fs%“éﬁﬁ.'“qgﬁ ?%"é"éég% %él. 20
geogr aphi cal |y | ocapepepiéraiSdesiresatbisied R6tnesRarfE! VRBKS palck ABS)a 19, Cthe
devel oped to connect together a collection of conputers, termnals and

peri pheral s | ocd edpreyprtdinvention nelates toudath ngansfenijadeenta pariehergd,
and permtted each gf these devjces to co ni cat e arno t.hensgl ves Qr_wth
devi ces attached 25%%’6? ﬁ"e“rs %5%‘\'/\%?’1(5 PE‘& &8 ‘ffe‘t’\ﬁggﬂ? §8Y’rﬁeﬁ f‘ﬁg 2 Host
i mpl ement ation of dieghpubeg.ed conmputing. In other words, sone of the

devi ces coupled to the |local area network may be dedicated to perform
W, 2. Art Backaoround

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, computers, printers, memories aﬁd the like.
The interconnection of computers and other peripheral devices
principally developed in the early 1970's with the advent of
computer networking systems, which pgrmitted the distribution of

15 access to computing resources beyond the immediate proximity of a

main frame computer.

Networks, such as the ARPA network, were developed to
provide access by various users to large time-sharing systems aqd
the transfer of data between such systems. In the case of (-

20 geographica;ly local networks, so-called "local area networks"
(LANS) were developed to connect together a collection of
computers, terminals and peripherals locatéd, 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 networﬁs. Local area networks permit the implementation
ofldistributed computing. In 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,



.specific fdnct?ohsj such as file storage, data base managenent,

t er m nal

handling, and so on. By having different machines perform

_o.

di fferent -t'asks, di'stributed conputing can nmake the-inplementation of the
sysfem sinplier and nore efficient. Presently, networking has only
/9pﬁ{ied to provide 5 - communi cati ons between data processing devices, which
—~—are machi ne i nput devices. However, it would also be useful to provide a.
net wor ki ng neans to provide communi cati on between a single conmputer and a
of peripheral devices such as human input devices, listen only
devi ces, appliances, etc. Human input 10° devices include keyboards, cursor
control devices {§Hehha35nénd1TRIS and s f. SIEe! Ally R0 i £ fdrent Lhadrneen! y
devi ces include transaction logs, etc. I.n the prior art, such devices are
attached to a hopérframpuaitferetr cagksa disttiblsddcedmmitig ccaphmakeithe. of ten,

plurality

addi ti onal
be added.

"cards" are required to allow a, 15 . eric{)heral égqﬁklgnt

Fur t haPPlementatifn; Ph Fher syshens sinRLieF 274 HRFe (%

been

device to
0st ‘conput er

be powered down, Wt%ﬁgem%%m:w:mgf ?ﬂd!mypsgwwpak_ed@e pesvide a |ive
|

system Such prior art systens are ine

ci ent since peripheral devices are

not general | y sopepanenicitivhs datwess Jaty Poocesaimpl deviseaeorhichoare, Faghing
nouse i s generally not _using the keyboard or. sketchpad at,the I_me) .
Thus, the devi cedPEBEIqFVafieS-c %P“E?Hﬁ%ori“l i"r?EE? cfiatsﬁeggo‘%ste%u & P%éUPaJ Y

conpu

er w t hout

creating data trgbtierPingbhedis ¢&'prbb W cbinthfcataed Bevweenraisinglé or art
net wor ki ng schenmes al so include el aborate nethods 25 for establishing

control of the neomepkex @ndl lunakidyi of peyipherahidevicnf FUSh &Echi™2ft e not

needed f or
I\

net worki n
inpu

1g devices include keyboards, cursor control devices (such as

9 &gvices, listen only devicgs, appliances, etc. Human input

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 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 adding peripheral devices to a live system. Such

prior art systems are inefficient since peripheral devices are

not generally operated simultaneously. (for example, someone

20 using a mouse is genera'lly'not using the keyboard or.sketchpad at

the same timehl Thus, thé deviceé could share'g 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

transmit. Such systems are not needed for networking of

to

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



peri pheral devices, since onIy one i.s generally used at a. tlne I i

addi tion, prior art networking schemes provide for neans for attached
devices to identify thenselves to each other through  -3- elaborate _
"handshaki ng" schenes. Agai n, such conplexity is not required to .connecty
peri pheral devices since there is no need for these devices to identify

t hensel ves to other devices, only to the host conputer. According to - the
present invention there is provided & netthod for requesting service
by a device coupled to a host conput er through a conmmuni cation

medi um conpri sin of . thg host conputer setti servjce
request bit of teﬁfé 85\% a%dﬂé%-h:ﬁgﬁf iSCEeMER oy e Sa&F‘I’ov?‘?% GeHP Lexi by
produce a servide napnraqunggﬂﬂtofcbhﬁedevp@&ﬂﬁﬁﬂ#dﬁﬁﬂéﬁﬂdﬂsﬂéEheé2ihe£@e

d det d t I
flag bit toalad d PRed ' tok P RHes¥ dripeaiiie FagRt LER] Hpndulyer

requi res servi ciotger( :d)evndeﬁs,dmn]qe tontherhogt ac onpueer. from t he host
conputer to see if the conmand is addressed to the device; (4) if the
command is not addressed to the device and if the service request bit
is set to the |ogical fird&coandingtan tthe dpriesentendmyentjomn s¢heree is
request signal ghoviaedaumnathel ! EorCopIRes B0l ShapiE0C BPTIINEERLLEN

medi um | ow f or flrst perlod of
oupled a host computer through a communication

medium,comprising the steps of:

to

(1) the host computer settlng a service request
bit of the device to a logical first value to allow thg)
device to produce a service request 31gna1 if the device
requires servicing;

(2) the device determining that it requires
servicing and setting an internal flag bit to a logical
first velue to 1indicate that the device requires
servicing;

(3) the device monitoring a command from the
host computer to see if the command is addressed to the
device; o
' (4) if the command is not addressed to the
device and if the service request bit is set to the
logical first value, then the device generating a servi
request signal on the medium after the command by holding
the communication medium low for a first period of time;

(5) if the command is addressed to the device,
if the device determines that the command is not a command
for servicing the device and if the service request bit is
set to the logical first value, then the device;

(a) generating the serVice request signal
on the medium after the command by holdlng the medium low
for the first period of time and



-~ — -

* (5) if -the confand is addréssed to-the device, if-the device determn nes
that the command is not a command for servicing the device and if the
service request bit is set to the logical first value, then the device; (a)
gengrating .t he service request signal on the nmediumafter the command by
hef'ding the mediumlow for the first per+od of tine and -4- (b)

~perform:ng the command; (6) if the command is addressed to t+he device, if
t he device determ nes that the command is &04 & command for servicing the
device, and if the service request bit is not set to the first |ogical
val ue, then the device perform ng the command w t hout generating the
service'request signal; (7) repeéb)ngesfepming ¢hé aomméndptil the device
recei ves a command addresse o.the,device fo rVisGi e Vie, :
wher eupon t he devi ce sends f?g agt S:h[eo ?W%‘b‘itfgoé&%’:&%;t&g &S-i%% Eﬁvme,
DESCRI | PTI ON OF THE tRAWaEEcEi deterdinesbthak thegcammentuisraptng epamand
net wor ki ng syste r Nterd NV, i On. ElLgut j L {W } i
illustrating the”;k)?%stes%?v@cq'ﬁﬁvetrﬂéso(ﬁ%hgé;b g?gré?u%#{oﬁéﬁggggg%ﬁ%?@u

is not set to the first logical value, then the device

performing the command without generating the service
request signalj '

(7) repeating steps 3, 4,5 and 6 until the

device receives a command addressed to the device for

- serficing the device, whereupon the device sends its data
to the host computer.



Figure 3 jllustrates a register of a-peripheral device of-the present T
invention. Figure 4 is a flowchart illustrating the sequence of operations
utilized by a peripheral device to request service by 10 the host conputer.
Figure 5is a flowchart illustrating the sequence the operations utilized

to provi de new addresses to devices sharing the sane hard-w red address. \\\\\
Figure 6 is atimng diagramillustrating a command 15 transaction of “the ™
present invention. -6- DETAI LED DESCRI PTI ON OF THE | NVENTI ON A

peripheral device bus including apparatus.and net hods for transferring data
between a plurality of peripheral devices coupled to a host conputer is

di scl osed. In the foll ow ng griee DESCRE 1FMON UGE rMaES DRAWINGEI ¢ detail s are set
forth, such as specific nunbers, registers, addresses, tines, signals, and

formats, etc., in ofigaretd i Blackedtagragy bbb‘*ﬁﬂ!ﬂ&é?%t’é‘ﬁd“?ﬂ%f“??%e‘yﬁfégent

i nvention. Howeyer, it _w - rent to one skilled in the art that the

present invent i°:)én|’tﬁ% l't?\eéllelp')ir' ai%[%?cecf%m W t hout these specific details. In

ot her instances, wepigigeodnisiar eiminy anagrkay iiaeoserariaboe presenock di agram
formin order not to unnecessarily obscure the present i-nvention. Referring
to Figure 15 tHvepsienseise AfodeHinRt tof 290 epredM- i nventi on may be seen.

Chrough 16 are coupP ol thPob i iat abf e FERRNAL Ye £ PRkipherds Meiito8E 0 T
the preferred eedirement ialventiion.ces communi cate with the host
Figure 4 is a flow chart illustrating the sequence of
operations utilized by a peripheral device to reguest service by Q./
1D the host computer., _ _
Figure 5 is a flow chart illustrating the seqﬁence 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.



‘conput ér by a mini-phaono jack with the follow ng connecter assignments;

ti p-power, ring-data, sleeve-power return. A "high" 20 signal (1) is 2.4
vohts  minimum ~ A "low' signal (0) is .8 volts nmaxi um Al though a single
cable is contenplated in the preferred enbodi nent of the present invention,
ot her communi cati ons medi a, such as broad band nethods, fiber optic
systens, ‘and infrared signals, are contenplated. 25 The bus of the
present invention supports coded devices, (for which a keystroke represents
a synbol or a function, such as a keyboar&-14), relative devices, (in which
movenent of a display cursor in response to a control device, such as a
nmouse 11 or 12, may be fromERATRISERDEECRLATIPRIOF, TARAIRMENTEQN e devi ces

(for which there i s a const ant irect rel onshi betmee ay
positi on and device p&PFFb?\”e‘?Sc'g'gf e Ry 6ﬁ°g’é‘£§"§35‘pg A& E AT e?r?t' °ds for
perm ts the net Okldickedti Ry 'Rl Sb AR o2 p1deN] 65 ﬁ@qemadd«m

devi ces share a common hard w red ad ress , bu% further include an

addr ess uni que t ocbhpleddiovachost dmmrwﬁs mspmmstlmﬁhplﬂcéiom
recogni ze before the devi,ce can be acce r exa

d.
cont enpl at ed t ffat 53ﬁ*%§s“%%§ %Qﬁ?gfg‘ﬂ dt‘&‘ r 'r’r'& c?r?ﬁf]? FUgh @
control l'ed 'by theg ? %;H&%:@Es Egi;%@}ga a%d'rﬂﬂ&él_ nuﬁbé %I@Qﬁél%f)cﬂﬁi woul d

have an 10 |dent wired |xe dress le host conmputer, on a
first level, woul ctosmtpky ewtd; eixs or@er har provideda artohresgh ftmﬂeeamlnﬂam:@ﬁ.
At this tinme, all appliances coupled to that.address are inactive. An

i ndi vi dual appl i arth® RESSEN: ABYeRticad Hoyevere [H&s¥ilthhSuRRRATEPL 4P ORB st
conputer sends a ?ﬁquﬁ‘Ldtﬂx L hat &5 hd?Qg% a&%%n\éhimnqgam?ﬁ b Graxt fauied

addvess of the appliance. An ext ress 1s an I ndividual
i dentificationt®unbithout these specxfxc details. 1In other instances, well-known

circuits and devices are shown in block diagram form in order not
to unnecessarily obscure the present invention. _
Referring to Figure 1, the preferred embodiment of the
present invention may be seen. A plurality of peripheral
45 devices, generally identified by numbers 11 through 16 are
coupled through a single cable 17 to a host computer 10. In 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"
Y 20 signal (1) is 2.4 volts minimum. A “low" signal (0) is .8 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.
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 respdnée to a control device, such as a mouse 11 or 12,

may be from any starting point), and absolute devices



whi'ch, in the preferred enbodiment, may be up to 64-bytes long. Once the’
" host conputer has provided the extended address, the device having that o~
address is active. Subsequent conmands to the 20 appl i ance address "f'\’,-'
| ocation will be executed by that device w thout the need for provi.ding the
extended address each tinme. An activated appliance will respond to al
commands to the appliance address, while unactivated devi ces remain
passive. To deactivate an active extended_address device, the host
conput er 25 provi des t he extended addr esd=of anot her extended address
devi ce, activati [ ct.ivating.the preyiousl ctive device. It is
contenpl at ed t ha{&z’i’ni’/h evit-ggpevw%lscﬁ L %Fﬂ"bé’p"@oﬁ%f’tﬁtl éa?ﬁ/“’f’ﬁg‘%c?&"ﬁ)’hput er
IS suitable for dimplpyeseitionianar déviGteS pEEIBons Uste2as! IR, pLY §RS.
sprinkl er systens, phone answering machines, 30 - -8- etc. It 1Is
contenpl ated that at TheEnstenealsohpernitisdvhe o taddk sy of cextentiet ddreskir ess

devi ces be provi a t sent. _system , Such an address woul d be used
for system prot e%‘fﬂﬁglﬁg"s-c-%r?gég%r aﬁgg%’sa g&ﬁf?ﬁﬂ EhETS? SeRBORdarggriredapns-o

a device at B fdusS3Bptati euremey Gneridedhn m&&&%ﬂﬁ%@ea@rﬁési VGBugpSt
be provided by the system user before the system cou be ‘enabl ed. I n ot her
i nstances, indi véeNige Bpiehtherhostocbmputesumnst treabghine bxfaredede Addiess of
ot her security deviges rqvi ded by the host conputer prior to )
per f or mance. Suc de(ei’%u'r'lp "gagm g@_ s P&‘ioit.fi&nE?‘i‘Wpééee_d Kkdps 2R} ippess
the entire systewmorodesipids 89endidHIScBRbhELFRAXUNG IShY 1AL §3er

of t address

reserved for use on the network of the present invention are
| ocations 16. . SofemRiffFessIn such izomituation, all appliances would have an

10

identical hardwired fiied address. The host computer, on a first\“J

level, would simply address the hard wired address for

appliances. At this time, all appliances coupled to that address

are inactive. An individual applién;g_may be activated by the

host computer if the host computer sends a signal to that

15 appliance which matches the extendgd addreés of the appliance.
An extended address is an individual identification number,
which, in the preferred embodimgnt, may be up té 64 bytes long.
Once the host computer has provided the extended address, the

~ device having that address is active. subseéuent 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 coﬁm;nds to the
appliance address, while:unaptiva:ed deQice;_remain passive. To
deactivate an active extended aéd:ess_dévice,.the host computer
25 provides the extended address of anqther_e*teﬁded address device,
. activating it and deactivating the previously active device. It
is contemplated that any_device.which,coulq b? controlled by the
host computer is suitable for the present netyétking scheme, such

as lights, ovens, sprinkler :systems, phone answering machines,
30 '



. irdsltme

.are reserved for duplicates of perlpheral devi ces coupled to the ‘15  bus.

Wien nore than one nmouse is coupled to the bus, for exanple, the host-.
conput er assigns new addresses to each nouse, t hose- addr esses bei ng at the
soft” address | ocations. Although specific exanpl.es have been given for each
type of device coupled to the bus, there nmay be nore than one kind of 20
each type of device with that address. For exanple, a -sketch pad has been
given as an absol ute device but a touch screen would al so be considered an
absol ute device and be assigned the sane ®rxed command address as the
sketch pad. ‘in those situations, the host conputer will assign new

addresses from t heegaf t 1ddr es&e%élatéé)%fakoae 1%%@8&#} deNéLharawided t he
preferred enbodi nent of the present invention -- various

peri pheral devi cesaéeresshiem Oasgn@deddanbkseﬂeescessbetmmxbedm thel hresent
Devi ce Types

Exanpl e .5 0000 (zero)
ext ended- - addr ess SYS®eyr FYSP 2)294RessuQpld. be used for system ATOteFtisy)

(one) _ ext E@Q&ﬂa@@gr@s’%“r ideﬁ’ﬁ&libﬂ@ﬁﬁxs séﬁé/rh&e OfhO ekbMPle, a device at
coded devi ces keyboard 1 (three) relative

devi ces mousk®, tthéelddsal:imomm fmt)in an exteralwotddasdewhwvsmust be
sket chpad, touch screen 0l rese

0110 (si x) prp %de?r‘\/ ; éhe sygtem useﬁoh%f.ofs t.he sysb&rﬁ_lco(uégvlée_l)enabled.
reserved - In?Qﬂ%éQQQ:J&bgbtﬁndividual %‘Bgl-a\?i@itﬁeéﬁﬁﬁ requiredtidd ¢RbE

peri pher al _
extended address of other security devices be provided by the
\-) host computer prior to performance. Such security devices could
. 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 locatxons 16. 50£t 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 locationms.

Although specific examples have been given for each type of
device coupled to the bus, there may be more than one kind of
\_ l20' each type of device with that address. For example, a sketch pad
T h'as' 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. In those situations,

the host computer will assign new addresses from the soft address

25 locations to each device.



devi ces 20 1111 €45) . soft addr essed dupllcate o
peripheral devices It will appreciated by one skilled in the art that ot her’
addresses may be assigned to these devices contai-ning nore or |ess bits-~\
than in the preferred enbodi nent. Fixed hard-wired addresses 31, 32,33 and
34 are shown in Fig 1 for nmouse 11,TRuse 12, sketch pad 13 and keyboard 14
respectively. perlpheral devi ces have four registers in the
preferred enbodi dofale h edgVvi ce, -
register 3 tal kl!a r%ﬁﬁ‘??g?"’ bggtigeﬁﬂg\flzﬁgt Bt us mfor rrgl??'(p)ntsuch as

devi ce addressionadpériptiemnl datiresnhave) been aBsdgricTaddresgescay shews are data
registers mglch are device specific except -1 0- register 2 |listen which
contai ns t hE*¥®¥ended addresses for extended address devices or device

speci fic contenfpaateys soft addr egggesls I'n t,_l}gmg._ef erred enbodi nent .-
of the present imvention, there 5 _ar ee typ communi cation on the
peri pherfl bus: 0@99{11&9@92 dat a am!ltghdmhhdérwal S.seCuniyh #¥SERRSsent from

t he host conputer to the -peri pherﬁ ideV| ces, data is Sf‘;l_t fromthe host
conputer to the devices or from t9H¥3§8vices to t h®Es¥® conputer, and

gl obal signals aoeiSEsehal NESSaCHcen@dd ald@rédc Cnigpltaseea em 1D -
in the preferred enbodi nent data is encoded as the ratio of lowtine to

high tine of each bit cell. A bitdewdiee poundary is defined by a falling

edge on the bus " i's encod cell h the lowtine is
_greater than t hemﬁl gﬁé‘%’ 6 ?ﬁdg"‘t&'t' ul'zbwg

me. This TS n Figure y bit cell 20.
Ther ef ogg, a "1"00)11 (three) relative devices  mouse; track ball
' 0100 (four) absolute devices - sketchpad, \_J
touch screen
0101 (five) . reserved - -pone -
0110 (six) : .reserved' : none
15 0111 (seven) : reserved - none
- 1000 (eiﬁﬁt) : soft addressed guplicate peripheral e
devices
20 1111 (15) _ soft addressed . duplicate peripheral
- devices
It will appreciated by one skilled in the art that other J =

addresses may be qseignod to these devices containinu_nbre or less

bits than in the preferred embodiment. Fixed hard-wired addresses 31,
32,33 and 34 ere shown in Fig.1 for mouse 11,mouse 12,sketch pad 13 and
keyboard 14 respectively. e :

All peripherel devices have fnur peg1sters in the preferred
embodiment to receive dats and send dsta. 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 except



St nmeme ot g =

15 deflned as a b|t cel | 4i.n which the Iom1t|ne Is | ess than the hi gh ti-me
as shown by cel| 21 of Figure 2. In the present preferred enbodi nent, a
start/bit is defined as a "1". A stop bit is a "0" which does not have an
itional falling edge to define the bit cell tinme. The stop bit is used
o0) synchronlze t he stopping of 20 transactions on the bus. The period for
edch bit cell of command signals and | ow speed data transmi ssion is

approxi mately 100 m croseconds plus or mnus 30% For high speed data
transmission, the bit cell is 50 microsectitds plus or minus 1. The format

of a dat-a 25 transaction is a start bit (1), foll owed by up to 256 hits

of data and endi n Igﬁg‘p&r 2S osq:egl ,5]“4}11‘:%‘[_3]1"@ geoperx CI%’[ aEPé‘stsg gl ot her

communi cati ons ne are util1zed e utilized.
Commands are sent exBéydddy abthiteds08évides weaemeé Eﬂ’ﬁe&dfmltéﬁﬁ foft ddre
present invention, there are three commands; talk, listen, and flush. As
shown in Figure 6°dﬁ69%§i§‘ndﬂevf?&5-start of a conmand, an attention pul se is

sent out. An attentio Y, 99?9{&% , B4
transmtting a bus:|ow ﬂf or ag%ef%?é%é(#%ﬁﬁﬁjﬁgtﬁ{]ﬁrtbﬁe tpr eferr eE’i ere
enbodi ment, T-5att rarieSthuyzer expmbélqoﬁﬁﬁi&ﬂélﬁnnbﬁ reneeperitheraltasat teameirda.
pul se is foIIovved by a synch pulse to give the initial bus timn

following edge of 44/ 8yh@toput Sdopalysebommangs pre fFntefeimeibe "%6"' ‘f‘ﬁ‘fp“f'ﬁ’é o
first bit of the GETBPLipnelRE &dedhéa fQl bONEGBY ens iRt Didmputtp dohe

preferred enbodi nent a (f . After the stop bit, the bus returns to its
normal |y high st at@mnb'etseaoaé\nmeth%mescss %rMQbOSEW@ﬂ@@MnG“PSSmaS

bi tk_\i.al ue in the P § fn%iEG&eeEPQSa@HLssages sent to the entire system.

10 In the preferred embodiment data is encoded as the ratio of
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. -Thex:*efore, a "1" is .
15 defined as a bit cell in which the low time is less 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 “0"
which does not have an additional falling edge to define the bit
cell time. The stop bit is used to synchronize the stopping of
o/ 20 transactions on the ‘bus.
. The period for each bit cell of command signals and low
speed data transmission is approximately 100 microseconds
plus or minus 30%. For high speed data transmission, the bit
cell is 50 microseconds plus or minus 1%. The format of a data
25 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

:ﬁ_ethods may be utilized,



15 The command |ncludes a4 b|t deV|ce address fleld whi-th speC|f|es t he,
fi xed hardwired address of the desired peripheral device (e.g., 0011 for a
nouse). The next 2 bits formthe command and the final 2 bits forma

regi stered address field which allows a specific register, RO-R3 wi.thin an\

addressed peripheral device to 20 be specified. |In the-preferred

enbodi nent, the commands have the follow ng bit code: Conmand S
Code Fl ush 01 Listen 10 25
Tal k : 11 The=#¥ k comand orders the addressed

device to provide its data to the host ut The |isten comand orders
t he addressed devic °’T’B"’a§%c85f ﬁf&*am?]ryoﬁypﬁlf ﬁ‘Géf cORptheePratRF fPace it in

one of |1 1S 1 egiexBitkne At LS bos QBRI IR A EAGAChrg e comyifas £2C

device which is defined by the |nd|V| evi ce. can use ‘such

functions as cltadki ngiaemegam dlusii. raseiﬁdmgiﬂl hd(ﬁ;ssprtoask@dloahd o)
that they will be sen ain. Wien a peripheral devices.is addressed to
talk, it nust SYEEPS d‘ P‘HFH"a‘é’ePF%ﬁ%‘Eér?%e inigen8 PHe "AR BEteption

per i od. Thest i rgu1Qetis g'ElnEratéaSb?R?{ Kb cBhBudd? %c?ﬁ@mﬂ%i&?%‘:ﬂﬂgﬁo@

bit cells). The sel ected device It does nhot ti out, becones active on
the bus and perfew nspct%)ddata"n-aam‘acttmrt;heapdetdmd"emuddxhs ntj trsektnaixd
goes inactive on the.bus. d,obal signals are used for_ transactions

1
whi ch are nei t P resimAteRY 38? ~Hi0miFrRReSOPIS s They AN ARy AU 8¢ el ude:

followed by a syn;h pulse to give the initial bus timing. The
following edge of the sypch_p\_xlse. is used as a t_iming reference
10 for the first bit of the command. fhe éom;paﬁd is followed by a \
stop bit, (in ihe 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_preferfed embodiment.
15 The command-iﬁcludes 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
specific register, R0O-R3 within an addressed:pe:ipheral device to

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

following bit code: ~
Command . . Code
flush : . 0l
Listen _ 10
25  Talk 1

The talk command orders the addressed devi_qe to provide its
data to the host computer. The listen cpmmand_ orders the
addressed device to accept data from the ho;; computer and place

it in one of its registers. The flush command has an effect on
30



attention and synch, which is used to signal the start of a:command and to
give .initial bus timng; service request, a transaction that devices use to
\3$gnal the host that they require 15 service; and reset, used to issue a
bré&ak on the bus by holding the bus low for a mininumof "Tres", which is
approximately 2.8 to 5.2 mlliseconds, (40 bit cells). dobal signals wll
be described in nore detail in conjunction with other transactions. Since a
peri pheral device can only send data when it has 20 been conmanded to tal k
by the host conputer, the present systemgprovides a neans for a device to
notify the host conputer that it needs servicing. This is acconplished by

having the device gead r 1S OMERS | t ut n
t he present invention, d%’%%r &Ihg% rigques%‘elas@ggh? fgﬁg?\gﬁngeﬁgpzﬁcak o

after the stop bituseld fioy mmmml:tﬁomaactlmmfacIregisﬁdreoperespheiraj all
devi ces coupled to the bus  include a nunber of q{sters (in the preferred

enbodi ment four rdtf §t8?sﬂ keppoapd.sq %ﬁ?&m&hgné’i&} & EEPERIBr s for a

peri pheral device. [ F oINS
enable bit. Wen thi s bi teﬂghol%aﬁ&?e%-gl ‘%?ms:ée% ﬂ&égeﬁﬁgg?‘ecéﬁput er, the

devi ce i s enabl &d ltazsplooﬂduimnbalscelrmnrafpbelod.hcancqo tbet‘niﬁneaoumnmndod-
transaction, as shown i.n Fi i{ t he devi ce. needs service. A devj

c
will keep requestiHf $dPp§;¢ 'unT]f"I +j {5 AREEPRATELELY E‘E)rﬁ?&nﬂ*?ﬁfﬁ?ﬁ% gz
host. The flow chegd cel1£).0UfSe eSO BERICR, CPF ftObbOyGRbtbYime R CE

requiring service. Initially the devi ce deternmines if it requires
servicing, that isbeddmeist aptikvedantheobes madt perifoembicitts. défa itrankrssiont apdt s
o - then “untalks" itself and goes inactive on the bus.
. 10 . Global signals are used for transactions which are neither
commands nor data transactions. Global signals include:
attention and synch, which is used to signal the start of a
command and to give initial‘ bus timing; service reguest, a
tranéactioﬁ thaf. devices use to signal the host that they require
15 service; and reset, used to issue a break qh the bus by holding
the bus low for a minimum of "Tres",.which is approximately 2.8
to 5.2 milliseconds, (40 bit cells)., Global signals will be
described in more detail in conjunction with other transactions.
Since a peripheral device can only send data when it has
</ 20 been comﬁanded to talk by the host computer, the present
' . system provides a means for a device to nqtify the host computer
that it needs servicing. This is accomplished by having the
device send a service request signal to the host computer. In
the present invention, a service request is sent by holding the
25  bus low after the stop bit of any command transaction. Each of
the peripheral devices coupled to the bus include a number of
registers (in the preferred embodiment four registers). Figure 3
shows one of the registers for a peripheial de_vice. Bit Al3 has
been identified as the service reguest enable bit. When this bit
30
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‘an internal flag bit. Wien the next conmand is sent out fronTthe 10 host,
the device checks to see if the command is addressed to the device. If the
command was not addressed to the device, the device checks to see if its K\qff’
service request enable bit, (bit Al13 of register 3), is set high. If so, it™
hol ds the bus |low after the command stop bit. (See Fig. ‘6) The device

then waits until 15 the next command is received fromthe 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 coormand to talk. If it is not a comuand

to talk the device sends a service retifest, performs whatever command is

nstructed and gidiontiR iethe SRITAbhpter2Ane BUSLAOTTNHAMISa L, bhk. the

device sends its data and Considers | service request to be satis

The devi ce cont theemstIowafitéothetstdd bi © ofcd ebhimaddransactiesdasseiarce.
By allow ng the host conputer to control the service request enpable bit,
nore efficient SPFIGUFEEoALi Hhe Sgvice needsisaxyiceneh qevine, widl pep

fficient aire meedf sex e
Cervice 1 oquest TERTeARS SAREeE URKL U SRRILAR X AR CORRREIIERRTO,.

the host cosput abseanTHefidwechert dinF ffMie ASslidiad the &teds fclQuivedddy ar
particul ar applications. -14- When sending data, the device is able to
detect col |isi of8viee requixring &pEyiqeayvice tries to output a 1 and the data

“another device. Thi ciihlf, SRS BN Rk e aRCkeQuiERe u RS |
bus. Wen this thapptss ithix hasiduralevi £enditbat ke hioktel T£f { ORckelbe iseand
preserves the data, which was being sent for retransm ssion. The device sets
an internal fl ag"bf'?t?'fnﬂlt flag bit. When the next command is sent out from the W/
. 10 host, the device checks to see if the command is addressed to the
device. If 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 stbé bit. (séé fié.-6) -}ﬁe.6evicé.£hen waits vntil
15 the next command is received from the host to see if it will be
addressed to talk. 1f 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
20 the command is to talk, the device sends its data and considers \/
' its service'requeét to be satisfied. The device continues to
monitorIitself'to'determine vhen: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 reééived, the host computer need only ask those
| devices whose service requeét bit was enabled whether they need
servicing. Additionally, the host computer can disable certain

devices that are not required for particular applications.



A -col-H-sion. Prior art peripheral .devices were unable to detect--collisons.
Thi s_.novel feature of the present invention pernmits 10 nore efficient
operatlon of the communi cations nedi um By havi ng the device sense a

Ision, it can preserve the data that is transmtted and indicate to the
host conputer that it -requires serving. Additionally, the collision
detection schene of the present invention does not require a waiting period
before a 15 collision is assumed. A device will end its transmission if
the line is nodul ated by another device or §ioply not begin its
transmssion if the line is already in use. ﬁurther this collision
detection schene-is uséthein sendingadatag ke tdeplice davibbs tat detesitngbklisions.
har dwi red address kgcatlon su h as, mouse 11 and 20 use 12 of, Fi ure

In such a situatioAT ¥ RETABRTEAL FEVick FEtes fa %{ﬁt?r“és #ng 4 ed@?ﬁ'ib dng

forcing a collisi OBrOioéie‘ébC@SD , SO dePidd asadmEs qqdﬁgéaosﬂl? cla(iﬁsx%?nhtgves
this by issuing a talk R3 cormand addressed to those devices. R3 (one of

the registers of thsofleridevies, cThisameand ithat nfranthat ideviséoisn also fsegding 3.
Bits A0 through A7 con%albn a device hapndler which tells the host_ conputer
the function of®a 88vF% PHfy Mren this happans b’??)\)ﬁﬁéﬁg RPVERe UPEelks 1tarls

AS through Al are ggamoghl 888 Jnla?awmﬁ GiaPEa Ghaege.ﬂaefh@mﬂsﬁt fftagn one

devi ce havi-ng the same conmand dress - 1s coupled to the bus.
situation, one of irietransnisgion.csThe¢ dexicometaran dasegmedd flan thittsiﬁat loses

t hr ough Al 1" which then rve as _the command address . for that d ice. Until
that tine, those bi®%© Pbﬁi}ﬁ%hs%é%ﬂ'f ATt Be r}:maﬁﬂ Asyhess \Xﬁrﬁh“‘ & 1% depecs _
detection of colli so08sonsiOrTIREARABNE. £bkedr@Oof @f b?&'@én\(:e@m?entﬂbk F&mits
congend and both began tal king at the sane, neither woul

10 more efficient operation of the communicat:ons medium. By having
the device sense a collision, it can preserve the data that is
transmitted and indicate to the host computer that it reQuires
serving. Additionally, the collision detection scheme of the

R “vpresent inventxon does not require a waiting period before a
15 collision is assumed. A device will end its transmission if the
line is modulated by another device or simply not begin its .
‘transmission if the line is already in use. Further, this
collision detection scheme is usefui in locating multiple devices
at a single hardwired address location, such as mouse 11 and
| 20 mouse 12 of Figure 1.

In such a situation, the host will chahgem;he adéress of the
devices by forcing a collision of devices sharing the same
address. The host achieves this by issuing a talk R3 command
addressed to those devices. R3 (one of the registers of the

25 device) contains the information shown in Figure 3. Bits AD
through A7 contain a device handler which tells the host computer
the function of a device and the use of data provided by the
device. Bits A8 through All are an address field which can be

changed when more than one device having {he same command address
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detect 4 collision. However, by having random nunbers in the address field:- -
of register 3, the output of the two devices will eventually differ. Wen.
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, -provides for \""\

data transm ssion at the higher nodulation rate (50 m croseconds per bit
frame). The high speed enable bit is set by the host conputer. |f the host
conputer is unable to receive data at1%he hi gher nodulation rate, 15 it
sets the high speed enable bit low in each of the devices. |f the host
conputer. is ap @duflédarpthédug. atid RAabiGhastiBHjubnti o that softand t he
device is able to transmit at the higher rate, - (that information being

contai ned in téadddessdlesatipns are aegimértg)bltsh@ mﬂspuﬁbrﬁ}&t EF‘%FEeT he
hi gh speed enabl e bit

bit A13 is ser%ftT¥ Féq%?"@ﬂ&ﬁ‘%é‘%ﬁf%ﬁ%%’f g%t ﬁ"f% \rllgs'flﬁt indEks %hg_ned

0 enabl e the

devi ce to perforsae b€l ¥dcad 16651¥RRta i @ Pakddn RumbEl vihibh4a paxd iAhear e
reserved for future use and are set to 0. Wien a device receives a talk R3

conmand thesdedequbovotiwlz&iuﬁss Mm#ﬂi&ndiﬁertw&nalaﬂmﬁ@séye‘ié t he
host conputer. |If there arg two vices of _the sa e_coupl e
bus, only one &akk r’é‘sﬁBﬂB‘ 9 pod ![“?fg‘ BegRn tﬁ}‘f’l"gdéf'er% gg'&?ﬂ Iqeglt g%r “%“%Ere 5

shows the met h@dt@ét %Sébﬂi‘!é”ﬂn ©WoREGES BE na¥ink Faridioh numbeddinfbher

receiving a talk R3 signal ‘the device sends its status from Register 3. If
the |ine goes laddreshcticddv ckrdgister Aehehauttputert ﬂt@st\bemvaceelwnls% on,

It stops sendi ng (untal ks_it sel f‘% and sets an |ntern€ H gg b‘:lets to Jhndl cate
a col lision. 5eYRRtYRIY differ., When £ PSLETS i ONRRE FPE(AF RIS Eitht al k
comrand 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 mxcroseconds 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 ﬁigh speed enable bit low in each of the devices. 1f-
the hbst éomput#r.is able to accept .data at the higher modulation
rate, and thg 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
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 transaction. Bits Al4 and AlS are reserved for
future use and are set to O.
‘When a device receives a talk R3 command the device provides
25 its status (handler and address) to the.host'computer. I1f there
. are two devices of the same type coupled to the bus, only one can
respond since the other will detect a collision. Figure 5 shous

the method of assigning new addresses on ;he bus.



resets the'internal collision flag of tthe device. The device checks to see:
if its collision bit is set. If the collision bit is not set the device
‘%hgﬂges AS through Al to the soft address provided by the listen R3
ommand. In this manner the address of 10 the wi nning device . is changed
wi th the host conputer keeping track of the new address of the device. If a
collision bit is detected by the device after a listen R3 command, the
devi ce does not change the soft address bits, but may change other fields
in R3. The host conputer sends out another talk R3 conmand to see 15 if
any devices remain at the nouse address. In this situation the renaining
nmouse will send its start bit, not detect-%-collision, and send its status
fromregister 3. The hg

t _co ter wll bac listen R3 co nd, 1.0
the nouse address. The frsteeﬁafér:gl)eléé' 'r‘r%LFseta\’\nﬁﬁEdﬁé?" e?ggt&é’;g%lﬁ"(sélsg{r?sms atus
being set in 20 tdrom RéFisteee3.SOzf thel hinglgasgadii,t EhfRelde dgberMinesf
register 3 to the soft address received fromthe host conputer. The host

conputer then senddagutheritohbpedeen & qdlisinmndtisrapfeseiise MRS, This
Lime, since No MURGelfiMindssdls 'WiAinclldagSP1ad B DU th3sddei®d Qih10N | De

host conputer knows t as assig w addr esses to each of the
m ce sharing the nmhskostidesds.a 1isunereeothembbsefaddirespr esenb talkv emiriand,
peri pheral devices have a device on themto indicate activity called the

activator. The act¥SPEEBrtREadrhernelspatiisiopeliagnof e BB%I- or ™8 BEXYSn on
a mouse. Wien nor e il Aged! if 48VESA isiof PR 86 . 1f e dNQiDiL bibe

host conputer can display a nessage requesting one of the devices to use
the activator. Theishiost sen thhedeviseuehanges skierhRBugtomdhing whe cépfnd éddress
chahge the address of the device ., )
. : provided by the listen R3 command. In this manner the address of
10 the winning device is changed Iwit_h 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 change the soft address bits, bﬁt’-r’nay’--’ chahde ‘other fields in
R3. The host computer sends out another talk R3 command to see
15 if any devicés remain at the mouse address. In _this situation
the remaining mouse will send its start bit, not aetect a
collision, and send its status from register 3. The host
computer will send back a listen R3 command to the mouse address,
W, o " The remaining mouse will not detect a collision bit being set in
" 20 " this instance so it will change bits A® 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 oﬁ them to indicate éctivity 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



which is activated. In this manner individual devices can be 5 .located and- -
assi gned new addresses in nultiuser applications. Thus, a peripheral device
bus has been described which allows a plurality of peripheral devices to-Qe
coupled to a host conmputer through a single port. 10 The present
application has been-divided-out-of our co-pending U K. ‘patent application

No. 8607632 in which there is described and cl ai ned an apparatus for *~ |
transferring signals and data, uherein the signals and data are transferred
under the control of a host conputer froH}the host conputer to the first

and second 15 peripheral devices and froMthe first and second peri pheral

devices to the HRsbusOrEHet Rést CBRPELLT EEP cikPId) & ALSssld degiesdinanadesr r ed
over a bus coupling the first and second peri pheral devices to the host

comput er, and whErtdiendevicesytojusenshectjvatera | The bast fgansthen dsgue
Reference is algsp directed to.co-pendi I Vi si pnal [ ' s
8912530, 6 and SOASERRS capRaRg ‘F‘ég 2 %Wéﬁ?"?’el‘g HadBeRt & khe e
transferring si gaaés idndeefatealngneinis Rendrddal tvidudl ddévicasecdn aasferred
under the control of a host conputer between the host conputer and first

and second péri phested apdiassdonednew addnesses dmapulpiuser 2pplicasions.
transferred over a bus coupling the first and second peri pheral devices to
t he host conmputer, wherein the bus is normat+y=in a logical first state,
and wherein the firsihapda Tacdeprenar sphiveabusihsscsercedeheribed shish cont ai n
the sane first nunber as_a command address for hoth the firsa and sg&ggd

" peripheral devi.@d3ov&mm PAvERL hbY of Re ripherah SeyirpR FLPE FAYO SRS R
wherein the s'i'gq:%%hﬁu@%d tqizg@g@raesggﬁpb?{;@_rred under the control of a host.
e ho

conput er between st -conputer and first and second peripheral devi céss
wherei n the s gnal s Ehed predeataamplii ratizinctids dearv @i vidddusuiof pbumn gotpemching st

o SSCond 2ert MR shed R LR OO Bt TSkl |1
: and clzimed an epparatus for transferring sionals and dzts, wherein
the signals and data are transferred under fha control of a host
. computer from the host computer to the first and second ]
15 peripheral devices ahd from the first and second peripheral deuicés
to the hust'cbmputer, uherein theLéigﬁéls end dete are transferred
over a bus cnupling the first end second peripheral devices
to the host computer, and uherein the bus is normally in a logical
- first state. '
20 Reference is also directed to co-pending divisional applications
Nos. 8912530.6 and 8912532.2, which respectively relate to a method
for transferring signals and data, wherein the signals and data are\“J
transferred under the control of a host computer between the host
| computer_and first and second periﬁheral devices, vherein the signals
25 and data are transferred over a bus coupling the first and second
- peripheral devices to the host computer; wherein-the bus is normally
- in a logical 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, and a method for
30 transferring signals and data, wherein the signals and data are trans-
ferred under the control of a host computer bétwéeh the host computer
“ | ~ and first and second peripheral devices, vherein 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
35 peripheral devices have a same first address.



~ 18-~CLAIMS 1., - A neLhod for requesting service by a device coupled
to a host conputer t hrough a commini cati on nedlunnonpr|5|ng the steps of:

- the host conputer setting a service request bit of rhe deviceto a

logical first value to allow the device to produce a ser a
if the device requires servicing; (2) the device determ “I ”wimﬂ ”ﬁ
requires 'servicing and setting an internal flag bit to a

value to indicate that the device requges servicing; (3) the deV|ce
nmonitoring a command fromthe host conputer to see if the command is
addressed to the device;. (4) if the command is not addressed to the
device and if the service request bit is s@@LAIMS he | ogical first val ue,
then the device generating a service request signal on the nediumafter the
command by hol di ng the comuni cation nmediumlow for a first period of tinmne;
(5) if the commankk is addr ss@@thed: hfodeviequestinge SRIW IS dWer fi evice

that the command d ?EEda-EG”“EnthQE SEB&PQKQ? tmﬁfyﬁ%rfaéﬂuk¢$mﬁﬁﬁtatlon
S irst val ue

servi ce request b|t., set to the I aogical en the device; (a)
generating the sée® %ﬁmf%ﬁmﬂﬁﬁs%ﬂ&ﬁﬁhe(ﬁFQPﬁe%@dlunlafter t he conmand by

hol ding the mediumlow for (e théShoPer compRitel BRtaithg a service request
bit of the device to a logical first value to allow the
device to produce a service request signal if the device
requires servicing;

(2) the device determining that it requires
servicing and setting an internal flag bit to a logical
first value to indicate that the device requires
Servicing;' '

(3) the device monitoring a command from the

_host computer to_see if the command is addressed to the
device; - B . | |

(4) if the command is not addressed to the
device and if the service request bit 'is set to the
logical first value, then the device generating a service
request signal on the medium after the command by holding
the communication medium low for a first period of time;

(5) if the command is addressed to the device,

\_ if the device determines that the command is not a command
' for servicing the device and if the service request bit is
set to the logical first value, then the device;

(a) generating the service request signal
on the medium after the command by holding the medium low
for the first period of time and

(b) performing the command;
(6) if the command is addressed to the device,
if the device determines that the command is not a command
for servicing the device, and if the service request bit



(b) perform ng the corrmand (6). |f t he. corrmand I's addressed to the devices -, »
I f the device det-erm nes that the command is not a command for servi ci ng
the device, and if the service request bit -19 - is not set to the fir'itﬂ
| ogi cal value, then the device perform.ng the co rating ‘
the service request signal; (7) repeating steps gﬂmm‘“ﬂn\m "Ilﬁmm the

devi ce receives a conmand addressed to t devi ce*f of serw cisng *

devi ce, whereupon the device sends its data to the host conmputer. 2.
The nmethod of claim1 for requesting service, wherer n the legical first

valué is a | ogisalp9peset to the ThErdB!Nedidh1cl fhihd, f TheneCifdt 40g;

ser vi ce, wher ei n t?’le command fo servi Ci ng evi ce IS a tal comrandce _
addressed to tPerfOrmiang 4 the commam mlrt@m;f glemenat ing Fb&ue§§ﬁﬁg¢e

-service, whereilpquistdeigmis a nouse. 5. The method of claim1 for
requesting service, wherein the device is a sketch pad. 6. The
met hod of claim11 for requesting service wherein the device is a keyboard.

(7) repeating steps 3, 4,5 and 6 until the
~device receives a command addressed to the device for
servicing the dev:Lce, whereupon the device sends its data
to the host computer.

2. The method of claim 1 for requestlng service,
wherein the log:l.cal first value is a logical onme. \.J
3. The ntethod of claim 1 for requesting service,

wherein the command for servicing the device is a talk
command addressed to the device.

b, .The method of claim 1 for requesting”servi.ce,
wherein the device is a mouse. |

3. . The method of claim 1 for requesting service,
wherein the device is a sketch pad.

6. - The method of claim 1 for requesting service
wherein the device is a keyboard. ~




