2157923 MULTI - USER SERI AL DATA BUS Background of the Invention-.Field of the
I NVE ; This invention relates to thje field of data communications and
ally to a serial data bus system which provides for inter-device
Ations on a three wire serial data bus. Data communi cati an bus

es of this type may be utilized in vehicular communiepliso §¥ﬁ§ens
whi ch enpl oy one or nore peripheral devices, in conjunction W&h/ & a5 3
controller, to provide both rmulti-user and nulti-function access to the
vehi cul ar conmuni cation system Description of the Prior Art Early

vehi cul ar conmuni cati on systens appeared in the formof sinple "car

t el ephone” systens which were capabl e of operating on a single frequency.
The operating frequency of this type of systemwas manually controlled
either by a systemdispatcher or the user in a vehicle. A systemof this
type allowed a single user with a single handset to conmunicate with a

di spatcher or base site. A nore advanced vehi cul ar communi cations systemis
described in United States Patent nunber 3,351,714 entitled "Mbile Radio

Tel eph tus" by. R C I ' Novenber 7, 1964.
Tﬁigptggg éfpsgﬁigﬁlaryconnuni3§#ﬁé§§ﬂ§§§f%%gkéﬁvbgigegus-;? aﬁ{onatic

channel assignment and includes an inproved nethod-of signalling the

vehi cul ar unitsg RQWever.4 5@i§ﬁgﬂféuuﬁgiggsten1is also limted to a single
user with a S|ngge—ﬁgngser—per-vehrcﬁ+ar—un|t. ' :

l\v’

Field of the invention.

This invention rslates to the field of data
communications and specifically to a serial data bus
system which provides for ihter—device communications on
a three wire serial data bus. Data communication ous
structures .of this type méy be utilized in vehicular
communication systams which employ one or more
peripheral devices, in conjunction with a controller, to
provide both multi-usar and multi-function access to the
vehicular communication system.

\ Description of the Prior Art

Early vehicular communication systems appeared in
the form of simple "car telephone" systems which were
capable of operating on a single frequency. The
operating frequency of this type of system was manually
controlled either by a system dispatcher or the user in
a vehicle. A system of this type allowed a single user
with a single handset to communicate with a dispatcher
or base site. A more advanced vehicular communications
system is described in United Statas Patent number
3,351,714 entitled "Mobile Radio Telephone Apparatus" by
R. C. Kunzelman et.al., issued November 7, 1964. This
type of vehicular communications system provides



Recently, vehicul.ar conmuni cati ons systens have devel oped to al |l ow
automatic nultiple frequency use by the vehicular unit. A vehicular systgm
af (L his type is refered to as a cellular nobile tel ephone system and
provrdes for a.dramatically increased capacity for users by virtue of
frequency reuse characteristic. One type of eIIuIar nmobi | e communi cat i
systemis described in United States Patent nunber 3,898,390 entitled
"Mul tiple Zone Comruni cations System and Met hod" by Wells et al., issued
August 5, 1975. Qﬁ%iﬂh%&c”ephhﬂnﬁ.eE@Bﬁ%ﬂﬁ\e\ﬁ%h'a%'d' 3 c1%e8ManN AW Foived ed

new applications tor vehicu conmmuni ¢at i ons wherein several pérpherial
may be used al on@ekhPR PhesSdgnallinggltdeyyen icilddeinitSyy oMy R, &Ll ar

vehi cul ar connunvea&bamasysye&&momer allsovnilimizedandsal singler ada Wiahera ed
to as a control head mﬁ H cgnnunicab th the control unit and
associ at ed transBaP¥er. MAPHECEOREF oV RN B +8Fd Y artscei ver are typically

| ocat ed sone di st arce Reoenthq,caahnchlhea@ommumﬂdqxﬂmﬂsw;ﬂsmawﬁemawm t he

trunk of the veha&bg% §Qg an%& w3k o ﬁ%@lﬁpﬂh&%hph aQ ar R l&d gy ough

a control cable e operation o nuni cati on
unit . Cbnventlon&hecaﬁP#§Plé§bP@étutlﬁ|?@hd§“#&ﬁy%¥§Q§%ﬂﬂ ithdisyityipq is

control wres angeZe®eddapt ag faOE:eQ.Qb&DJalrnﬁlo@l'l)é ét.eilelwioetec t@m hery and a
single control unit and transei\ver. as r%u% t he _nunber

of conductors refGPVedeFolfoF Ao AR &gﬁﬁéyiéqﬁﬁﬁﬁ% fang LSt
Pat ent nunber 4 BFO vit&uenbift lche Seleﬁ;u@mkmegaslmtcmammmm Syteem by

Jon, P Byrns, 1 s342d glane; 18 11OGRGATL Ramaud ta&rp%ﬁ.—%mese of the

pr esent |nvent|on he sel =clrocking ta bus a
described in Unxted States Patent number 3,898,390
entitled "Multiple Zone Communications 5ystem_and
Method" by Wells et al., issued August 5, 1975.
Cellular mobile telephone vehicular systems have
created new applications for vehicular communications
wherein séveral perpherial may be used along with the
,usual single user handset. Conventional cellular
vehicular communication systems operate with a handset

and cradle (referred to as a control head) which

communicates with the control unit and associated
transceiver. The control unit and transceiver are
xy/ typically located some distance from the control head,

usually being located in the trunk of the vehicle. The

. control unit and control head are coupled through a
control cable which unifies the operation of the
vehicular communication unit. Conventional control

" cables utilize as many as eight individual control wires
and ara adapted for coupling only a single'contrdl head
and a single control unit and. transeiver. One scheme
which has reduced the number of conductors required for
a control cable is described in United States Patent
number 4,369,516 entitled Self-Clocking Data
Transmission System by John P. Byrns, issued Jan. 18,
1983 and assigned to the assignee of the present
invention. The self-clocking data bus allows for data



3-transm ssion between a control unit and control head wi thout additional

' s being required for synchronization and fram ng of the data. Thts
. cking data transm ssion systemcan be utilized with & 5 single ‘et*
handse nd control unit, however, no ptoyision is nade for nultiple units
whi. ¢ ‘tenpt to place data on the data bus sinmul taneously. Perpheri al
devi ces which could be utilized in a systemof this type include

aut o- di al er tramsmiesdice bendseat zomdntrdErsnittand dontfollahead

conmmuni cat i + unsgdﬁfé#gﬁéfxi %@ Q Béfgé?ggﬁég%egukgkple prepheri al

and handset zat1o0 struc e further providing
arbltratlonSMﬂQhRQﬂiﬁiﬁi¢% nd f?%@i8€r95tthe datasev@his seilfs on the

serial bus rcﬂf&ﬁﬁn Qié’t&etﬁéﬂéhhié‘afeﬁséystéﬁ can be”Ge219zea! ¥ith! ai S an
obj ect of _the nt i%?entl n tOEES V|de a data communi cati Qng system and
met hod wh? ci®d §¥§‘ aten shRiEr JREWEKETsi BRaPFPNESIORene whi ch

al | ows nultm@(maﬁﬁrﬁmrlmﬂltﬁpnununﬁtsonhmchthEtenptatobp&acEOdata
Accor ding g, pig ASHEEL Qﬁstéﬁgmﬂiﬂ 9014 1°" elBnBLa¥hIag

conmmuni cati ons syst em conpri sl us I nc at | east
first and saduieh <onldile sutb;iae@ afi syssempefi phidsaktyps tlgcgme havi ng

B3 1 S s e gl e b
SRR NG RO T I M T T SR W
of its pre mmmepnephestaﬂ &ndshafisetndtdldzationcdgomse to -
addresses picamibn Pad SPRAGLRFE I £R PHE Rer BERNI ARG BELIERAROn |
first 'in a three-wire bus type structure, if several units
‘on the serial bus request service simultaneously.
15 ~Accordingly, it is an object of the present
invention to provide a data communications system and
method which includes serial data bus structure and
signalling scheme which allows multiple perpherial
communication on the serial bus. .
20 According to one aspect of the invention there is
provided a data communications system, comprising:
~a) a serial data bus including at least first and
second conductors;
. ~ b) a plurality of peripheral units each having a g‘j
25 mulitfbit.pre-assigned address indicative of a
pre—assigned.priority.and including means coupled to said
serial data bus for placing a first bit of its
pre-assigned address on said first conductor and the
fémaining.bitS'pf its pre-assigned address on said first
30 conductor in_reépohée=to clocking information on said
second conductor,; means for detecting addresses placed on
said¢ first conductor, and means for releasing said first
- conductor in response to detection of an address having a
higher priority than its pre-assigned address; and

35



¥ . .
conduétor in response to detection of an address having a higher priority

than- its pre-assigned address; and 35 -4- c) a bus control unit coupled
- togaid serial data bus for detecting peripheral unit addresses placed
said first conductor and'placing the cl ocRi Ag=i nformati on on said se¢0
conductor i-n response thereto. According to a second aspect qf
ess tgQ a seria

h f contr
tat o bus having at |8 Z%dﬁv?s9°aﬁa°€eeﬁia SBHBRERORS Paidosapiatodataus
control unit tkus feurdetegtihgpperpbkezmalunnit addbebsesnplaced b Batid
pre- assi gned gl §6 Sedflahefbe 2o pPhcing' £n8S8l AREEND! | it %‘é?té.%{g}? gRls

control unit.coupled to said seria for
addresses pl a %nsgﬁ?ﬁdfF?E@uﬁﬁﬁﬁuéPoFe§H§n§Pa§hﬁge§P@ck|ng i nformation

on f,a' d secmﬂ colnduxécbrdﬂngeﬁeoasseébﬁaeas pe&ti éf@h&&ég@&n@??ﬁt&%
cach 15 Pt P MPAde PhhEhDH, EDE. SE5ERO1nd) aBhagsr Loon, pesial
pl aci ng the relatailbgsbhaving abeleastaSirgnedndddéeaadoaohhﬁctbkgtfor
fromthe bus Corenray 8 Gudiéohlret LIS IR pORLRRa1 ity  BE HESTRRRNEN" o
address of a HiRHe$ %ﬁ?hrh@?lﬁﬁrﬁpﬁélﬁl‘héV|EEe'aﬁalgyedeBQQSEsg the first
conductor ito alRAPbLEivs OFi @rpfd-aséieheaabrﬂsmé?,haaiaesug%ﬁﬁt%%&w ce
on the bus. [yﬁﬁit[égﬁéigﬁ 83 gfi&hseringagga bus for detecting
\‘/ peripheral unit addresses placed on said first conductor
and placing clocking information on said second conductor
in response thereto, said method of access for each
15 peripheral unit comprising the steps of:
a) placing a first bit of the pre-assigned address
on the first conductor to request service; '
b) placing the remaining bits of the pre-assigned
address on the first conductor in fesponse to clocking
20 information on the second conductor from the bus cantrol
unit; :
c) monitoring the first conductor to detect the
address of a higher priority peripheral device; and
\ d) releasing the first conductor if a higher
N/ 25 priority peripheral device has requested service on the
bus.

Brief Description of the Drawings

30 - Figure 1 is a block diagram of the vehicular data
bus system of the present invention.
Figure 2 is a flow diagram detailing the operation
of the data transmission scheme used in accordance with

the present invention.
'35



30 Figure 1 is a block diagramof the vehicular data bus system of
the present invention. Figure 2 is a flow diagramdetailing the operation-
% data transm ssion schene used in accordance with the present \Nd
ion. 35 -4a- Figures 3a throughggc.show the signalling schene
unifies the operation of .the control unit, the control head, -and
pheral s whi ch communi cate on the data bus of the present invention. 5

Figure 4 is mguﬁsngsadltam‘mgmcfswatﬂxé é:b@n@]miﬁgl g8heheavhagdset or

s P qur SR fed S opghiPioRof M Cholteal GurSE] RS eOBERBIG! | or of
the type whihgadyans mhwﬁb%dlmmhecmminetpresehhel datat bus. of

Figures 6a aHd %Q&EI%Q&@%@% detailing the operation of the handset
controller of Figure S g)bg%e 7 1s,a block and sihematlc di agram of the

bus contr8l|er of q#ﬂ"ﬁ/ i2rtiRing dtagxan Vhishcdedails hen the
present inveperation of a handset ‘or peripheral dev:Lce while

requesting control of the data bus. _
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Figures 8 through 10 are flow diagrans detailing the operation of the bus
controller of Figure 7. Detailed Description of the Preferred Enbodi

F-gy e 1 shows .a bl ock diagram of the vehiculLar data bus structure of/t
present inventi.on. According to Figure 1, t e~ mul tiple user seari al ELLL

bus systenhlo i ncludes a bus controller 12 whi ch provi des cl ocking an
gﬁntrol information to a pIuraIity of handsets 14 or peripheral devices 16.

e present |nvention rOV|d S ' t| a t _Qr
peripheral to the busf SHfFos ﬁ% QHQHP%EQ ?o%&gghaggggqagrogerlpheral
t o anot her handsbandsepeccphcpéﬂerThé ghet type ugéphs@ﬁwabedaﬁsdba§

conpri ses three Lingsadasbonatad ekl ofRsehRd iRRenthenlD and RO |ines are
used to communi cate ¢

ocki ng infor on on ys as well as rOVI ing a
data channel for send?ﬁguésgasPréﬁga Ba& 5éﬁﬁr egrams des p e
handsets and per bpeeshoficucene AandBeki monts ouleci trbefd Fflqrur& dsata pat h

from a handset or per pheral devi ce he

peri pheral device. 5&?8 4 gh&ﬁs abép§% &% %ﬁ%% I|n ogf
recovery aIgor|tbusandnstaﬂéeasstgmhenmywh MMGC@aM@w&msHQ m&ngDnand CD of
the present nvegtiaRaafeeoudchd chd Brddehel il bus | ines T and CD

begin in a reset state w th bot el n ui val ent to .a binar zero
Therefore, state 22 i ﬁ‘éigeléiteésat Wéﬂ?t'}ghl é-ocﬁr’-'tee%tll%?’ rdésa@tramm@b y

li'nes can then shhkt op@rati®hal® 2Be0budt coNtHdIVE & Fiqidder. a blnary
one or zero as shown in Figure 2. The TD and CD lines wll then both go

_h|§ﬁ,5|nultaneously to state 28, indicating an idle conditon, state 28, on
the bus. The dapataides Destriptiilm BE e EdfemediBnbagimentie in

Figure 1 shows a block diagram of the vehicular
data bus structure of thé'present invention. According

to Figure 1, the multiple user searial data bus system
10 includes a bus controller 12 which provides clocking
and control information to a plurality of handsets 14 or °
peripheral devices 16. ' The present invention provides
for communication from a handset or peripheral to the
bus control unit as well as from a handset or peripheral
to another handset or peripheral. The muitiple user
serial data bus comprises three lines designated TD, CD,
and RD. The TD and RD lines are used to communicate
\~/ clocking information on the bus as well as providing a
data channel for sending data from the bus controller to
the various handsets and peripheral devices. An RD line
is provided for a data path from a handset or peripheral
device to the bus controller, or other peripheral device.
Figure 2 shows a state diagram detailing the clock
reco#ery algorithm and state assignment of the date bus
lines TD and CD of the present inventibnw According to
'Figure 2, the data bus lines TD and CD begin in a resat
state with both lines besing equivalent to a binary
zero. Therefore, state 22 indicates the bus is
currently reset. The T0 and CD lines can then shift to



accordance with this schene until all data is sent. The bus will then

return to the reset state until another data transmssion is required. *Fhe

s

exact data cl ocking transm ssi‘on format is further described i'n United
Pat ent nunber 4,369,516 entitled "Sel f-C ocking Data Transm ssi on
by. John P. Byrns | ssued Janury‘ﬁ& 1983, and assigned to the-

e of the present invention.. The present invention provides a

handset s eri pher nly. usin he data clock
ry scheﬁé &gs S Bédgﬁn%kh%%ﬁﬁﬁaécpa@g\t o% FiYures 3a
ough 3c shewrphassishean iimg Fighigree nhi dthajmu m‘sﬂ tQe lapnssatwnm of the

control unit, +hBg @hrgbug g? éTN%f%éHQgﬁgl fté“?ﬂé%&”fﬁ J@%ﬁ%

comuni cate on the the present venti on. Accor
princi pl es of 28Phéd}eeSORA1IIEAPantStATe ddtra ;ﬂ"ac"ét? dghe The |‘-°eﬂt¢)us lines is
organi zed in graugst@bnSiont epR lqwnt f‘and Wb%flldfhtsa Wi I e i igated on the

bus,.the TD and CD._l i nes Vi klng tion as well as a data
path whi ch coRGATCANES. AR (kA SRDAIS il )b 4R (o SRS vusThe
handsets or péusphdldl tHewn ceturntEach tife tdesete st Writil Wrhddlzer t he

seri 2l data bus.ar s asspdneddd fr M AR e LAl @l aa soisapongs Lo

predet erm ned "priori he *pri‘ority assi gn sed to
det er mi ne whi @nauﬁmtlsmpn Q@trm@ér \isc £ it hette dagcdbese i dinktadiset s or

peripheral desvcs%s.sr@%%%tt HRimbete 65784 ,IAE UK Me1ed ot ¢ s {1y ed tggtj

t he S|gnalllnﬂ schene of the resent |nvent|on does not require_continuo
é

cl ocking on t téeFFépsaaﬁélﬁﬁssgﬁ&the John P. Byrns, issued
Janury 18, 1983, and asslgned to the assignee of the

-present invention. - The present invention provides a
signalling system and a:bitration scheme which unifies
- communication of.several-handsets or peripheral devices
commoniy_using the data clock .recovery scheme described

in the Byrns patent mentionad abova.

" Figures 3a through 3c show the signalling scheme
which dnifies the operation of the control unit, the
control head, and a number of peripheral units which
communicate on the data bus of the present invention.
According to the principles of the present invention,
data placed on the serial bus lines is organized in \_/
groups of sixteen bits. ‘When data is to be commuicated
on the bus, the TD and CD-lines provide clocking
information as well as a data path which communicates
data from the bus controller to the various handsets or
peripheral devices. Each Qf the devices which utilize
the serial data bus arezassigned:a four bit address
which also corresponds to a predetermined priority for
that unit. The priority ass1gnments are used to
determine whxch unit will get service on the bus if
several handsets or peripheral devices :equest sarvice
simultaneously. It should be noted that the signalling
scheme of the present invention does not require
continuous clocking on the serial data bus and the

™~




-7- signalling schenme here described is not data rate dependent. Since
clocking information is directly derived fromthe data present on the TD
and=>CD lines, the bus control unit can variably alter the data rate duri
dat a_conmuni cat-ions if desired. The bus contPdl unit is assigned an add
whi ch corresponds to the highest priority unit on the bus. The primary |’
handset used on the bus is assigned the next highest priority. The bus
addresses are organized.in -groups so_that any. handset on .the bus will have
2 gher pri or it S1BRARIARY FEREBR.PRreaaseRRtpR HE hot dnte Falell e

addr ess assi gnnedependedti.n &iooedasioekiingh inferpatfiieonr dé dilredittgnt of the
present are showgg ' a Addr It : Prjority -
6000 Congeofy 8y EPohthE, datlFhR30nc on \hle 1o and cp 4ild]
Handset #6 0111 the bus papfsed pmpit can variably alter thg dat@ogate

Option #1 1111 durina @ataoBofiflunicationsOWESdebABLE.1 Makeiu’d W
Figure 3A there is sho

wn t he S|gnalllag forngt gor a si xteen bittﬁ%%a
packet whi ch wouPBibelBofiiiAPRadeans AORTRRE Hhd cBofRrGRSER 5% dset s
or peripheral denighestuspodotiieyTindmdo@Dthiendusaf The perimalryditandset
According to Fig 3A |, &St <Di B t a e rJ.ses a
- 8- read/wwite-bﬁ%gahpghkﬁﬁngétés F%gﬁgﬁgg.%ﬁg @%ﬁgr%ﬁﬁgégﬁs&Fggggtpg
ei ther send dat aThe bnsaaddcessescguesorggnized in groups so that any
handset on the bus will have a higher priority than any
\~/ ' peripheral device on the bus. The preferred address

assignments used in accordance with the preferred

embodiment of the present are shown below in Table 1.

. Address Unit’ Priority
0000 Controller Highest
0001 Handset #1 .
0110 Handset #6 ,

’ 0111 Handset All Call
1000 Option #l -
1111 Option #8 Lowest
. TABLE 1

Refering now to Figure 3A, there is shown the
signalling format for a sixteen bit data packet which
would be communicated from the bus controller to the

“handsets or peripheral devices using the TD and CD lines
of the serial data bus. According to Figure 3A, the
first bit (Bl5) of the data packet comprises a



service fromthe handsets and peripheral devices. The next four bits
(B14-Bll), referred to as destination bits, indicate the address of the -
unit which is to conmunicate with the bus controller. The desination bity” *
are f owed by three control bits (Bl O-B8) which indicate a register

' bhe handset or peripheral which wilt8be accessed by the bus-

comtrol . The registers within a handset or peripheral may contain such

n as a deS|red phone nunber, frequency or channel information or

ol her@such i nfor he cqni r.ol Is are fol d ht d a bits

( o SR e i LR B SR BRE L0 £ LR BYa e IR SEhRRS (e
sig ¥'ng fornme deadyt e seirthedr dedrd bda;t:altm 6D ahiewer ndorequesn Esrct o be
comuni cat ed frQp v . tro ni

When i nformation |s‘¥9qﬂ§§iéﬁi ﬁﬁ%ﬁ?ﬁ@% bg?l%e?%% e?%? égglce&Pg the
bus control umqexqrﬁ9qnwbkﬁstﬂﬁ#413kk)ntraﬁartzﬁtoggae destiratilana states

24 or 26 and i & 5! AlriPi Ak d efd B Srdsd OoPrE’rYéd@nfﬂoﬂfi@B i?f gsmation to
t he handset or perlpheral devi ce sendi ng data. e ines will

continue to tofPMEUGHCatR Wikhithmh t?)‘Pst?fé“%‘F‘k]eJe%ﬁ- bl?h?reééég'éat‘mén t he

si xteen bit ne&ﬁagedﬁﬁsﬁh%ﬂbwéﬁﬁﬁfﬂﬁﬁkeéfEbﬂEk@Ddb££b|(@EG- ) lwhewRrt to

the reset state |I another hand et eral device requests
service on theﬁﬁiic IRNeE Y $§#% |§rsﬁﬁﬁhp%ﬁgaf

signal ling schexm'.qhsedltlo hmmnas;sa&da bynfthembm&ncmtthblml i Deef rom a

handset or peri \Q(¥%tﬁnijga&&§egq@% §g hgfape$¥§égﬂ§§é#$hera

units. The first our I'ts 0O e sI xteen a packe
conpri ses the &¥Ghedfarmatian ah %@Q-’n’e‘-‘%@&%@%d@m@%yr regeeneyi ee

requesting ser\@nahndl tiHEdtutat ilde SOUSEte AUSEES SivLs YREL L YR, PURRESEsS. The

source address Id%PtIflﬁ?@érgiék%gff%ré%”ﬁ?té{ghéeégégebzts (B7-B0)
which are to be communicated between devices.

Figures 3b shows the signalling férmat'for the

serial data bus line RD when information is to be
communicated from a handset or peripheral device to the
bus control unit.  When information is to be sent fram a
handset or. peripheral device to the bﬁs'control unit,
the serial bus lines TD and CD toggle between data
states 24 or 26 and idle states 28 in Figure 2 to
provide clocking information to the handset or _
peripheral device sending data. The TD and CD lines \_J
will continue to toggle for the duration of the sixteen
bit message; When the sixteen bit message has been
completed, the TD and CD lines will revert to the reset
state 22 until another handset or peripheral device
requests service on the bus. Refering now to Figure 3b,
there is shown the signalling scheme used to communicate |
information on the RD line from a handset or peripheral
device to the bus controller or between_periphéral
units. The first four bits of the sixteen bit data
packet (B15-Bll) comprises the address (referred to as
the source address) of the device requesting service on
the bus. The source address serves two purposes. The |

source address identifies the device requesting service



- -

of the bus as well- as providing the means for arbitration if two units
request service of the bus simultaneously. The arbitration process will
di*stwssed in nore detail later. The source address bits are foll owed b
four bit address (BII-B8), referred to as the destination address,
i ndi cate the device intended to receive the Tollow ng data field. The
eight bits (B7-B0) conprise the data field, which is to be conmuni cat €d
bet ween devi ces. Refering now to Figure 3c, there is shown an alternate

signal I'i ng forma, piingh naQulad RR1Ysed tHh Al Igég Y |4 on on the bus

froma peripheral device to a handset. A‘ccordlng{_0 ure 30 the first
four bits (Bl 5- BRFPLESAFLOSe LEh&wo WitiE Sy fsec’-Wé-c(Pat% tthedUf aced of
the bus. The sogimeladteouslly.ts Taee frdiltrerd diy pr ddyse Wil dastination

address (Bll-B9) and ane .hit regi ter cqnt.rol Since this nal ling -
streamis used fgr"ggbl%ﬁﬁ% &é’t MSF S AShE |'ph§’%ﬁ a{ﬂ%% t,
a four bit desti aze dolidwedsdy = rf@turrebcm: raehﬂ,resa:l (tBidr-eB‘&J)r,e refemn‘ej e:d:)l t
(B8) is reserved 0 | &l gi

destination bits %n&%% tssttg'rnggg'ﬁ?ltnpgtd% ssearwzitﬁ% %%omegﬁ%y an el ght
bit data field (B?l-tes'@)a%c&ﬁprfleﬁeﬁget Hd ed fiod Loy ing (ﬁﬂﬁﬂJrﬁl@dtded fRhemnetet

peripheral to theijardsgtes Assvmsrmt)l Ponbradd itle AN PIYIH, A itHacKalo has
been communi cated on the hus us co Qtors TD, CD, .and RD will return

to an idle stat e GnfOPmE a5§d|§e ST R&{HS% on the bus. Refering now
é\‘bgure 4, there i s Rederingt inowndodifdgure \dd clthiateniils sHowmopar ati on of

us while a 130435t AGNANTTY APHG° JHRBETF DY WY dd'e
communicate information on the bus from a peripheral
device to a handset. According to Figure 3¢, the first
four bits (B15-Bll) comprise the source address of the
data to be placed of the bus.. The source address bitsf
are followed by a three bit destination address (B11-B9)
and a one bit register ¢ontrol B8. Since this
signalling stream is used for communication between a
peripheral device and a handset, a four bit destination
address is not required, and therefore, a single bit
(B8) is reserved to select a destination register within
a handset. The destination bits and register control

\_/ o bits are then followed by an eight blt data field (B7~-
BO0) comprising the data to be communicated from the
peripheral to the handset. As mentioned earlier, -
whenever a data packet has been communicated on the bus,
the bus conductors TD, CD, and RD will ceturn to an idle
state until service is again required on the bus.

Refering now to Figure 4, there is shown a timing
~ diagram which details the operation of the bus while a
handset or peripheral device requests service on the
bus. Shown in Figure 4 are the TD, CD, and RD lines as
well as two handsets with source address designations
0001 and 0110 respectively. According to Figure 4, the
TD and CD lines are initially in a reset state, that is
both are initially inactive. The reset condition of the




bus. Shown in Figure 4 are the TD, CD, and RD lines as well-as two
handsets with source address designations 0001 and 0110 respectively.

According to Figure 4, the TD and CD lines are initially in a reset statey :

that i's both are initially-inactivwe.. The,peset condition of the , -10- RD
line ig indicated as normally high, "A handset or peri pheral device

requg service on the bus by pulling the RD line |ow The timng.diagram
of 4 shows a situation wherein two devices have requested service on

the \bus's ”U|tﬁ@epﬂﬁéY1sV%SELEQEeEUESCﬁBEhﬁhlynh&gﬁ2 OB ﬁhﬂﬁ%% ¢l ogenses_the
e has been i ns cl ocki settin he TD

u
Snd SOEOPRREL HECLFE | PETuCES REAN LERT BPaRoRs: Bty oA
transmtted ontheRbuslby bewl i nghtheifbngi d¢alirgh aﬁth@@gblﬂgshmﬁsTQ l'ine

b I ' ' Li . I
Pt ormmt | on arsbiralssh, febREn P8 st eskRlye, MiRlnatRa" 2t Nise oy ¢
pl aci ng their th@tb@ﬂla;mcbnﬂonQGHYesstanthBeRbuslnenmtoﬂhenhmslz of
substantial ly §E%§£%apeﬁg§%¥s g ﬁ?ng§ﬁgshgg Egghppﬁﬁggddg%bcegtplace t he

address on the ter ever¥
peripheral reddRIing %h%c¥bnﬂeF€FnPH§ bY sektdRarthei 3Pi. dyingnirdghs agd t he

bus. Each of téegdbislsetheocDPELhEbEr ahodﬁ!hgesnfaraae\ib@e@owmh adl3o Oopen
coll ector" bus |nterface

SLnce rlorlt units_are aSS|gned t he
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Figure 4, han 1"Or |
~on the bus, the handsets or perlpheral devices begin

placing their particular source address on the RD line
of the bus substantially simultaneously. The handsets
or peripheral devices place the address on the bus bit
by bit and after every bit, the handset or peripheral
reads the bus to determine if a higher priority unit is
on the bus. Each of the handsets or peripheral devices
is provided with an "open collector"™ bus interface.
Since the highest priority units are assigned the lowest
binary value, if the RD line is held low while a handset
‘or -peripheral device places a binary one on the bus, the
low state of the RD line indicates that a higher \‘/
priority unit.is also on. the bus. According to Figure
4, handset 0001 has a higher priority than handset
0110. When handset 0110 senses that handset 0001 is
also requesting service on the bus (i.e. after bit 814),
it will enter a wait state until handset 0001
relinguishes control of the bus.

Refering now to Figure 5, there is shown a
schematic diagram of the the handset or peripheral bus
interface and control unit. The bus interface circuit
comprises bus line drivers 40, 42, 50, and 52 which
interface with the bus conductors TD, CD, and RD through
terminals-34, 36, and 38 respectively. The RD line is
additionally ptovided with a pull-up resistor 48

.



0110. Wen handset 0110 senses that handset 0001 is al so requesting
service on the bus (i.e. after bit 814), it will enter a wait state unt}
”éﬁ§§¢F-0001 rel i nqui shes control of the bus. Refering nowto Figure 5
there is shown.a schematic di agram of the tHid -handset or peripheral by
interface and control unit. The bus interface circuit conprises bus
drivers 40, 42, 50, and 52 which interface with the bus conductors TD\CD
and RD through termnals 34, 36, and 38 respectively. The RD line is .
addi tional |y prowhdsd Waimtaissl @ B3 oheSt&SSr ofg the BB i Afaiviedl MOt #it gh
%‘( ?:}_ ESIO{I/Et gg RDt “'5@24”3@3» thivle!l'sﬁsm aRas :a\t%r %64%1@31 2 EXCLUSIVE-@R t 0

- gates Ich.extracgt clock infarmation . fromthe TD
and CD bus Iinesgafﬁ§:ggséﬁ%t??f&&é%&re_ ﬁﬂﬂfi%;Qékuﬂigﬁﬁﬁggfon foi £he
m croprocessor 32Dt hndu@d ibwsutl ipest.s AhearthsAlinterdackecddemittny is
information co i cated . an .t ' GYY i RS afg on of
t he handset or mg_éﬁ“%ﬁee‘raalt%ur% 9‘3&5?3’&%%3\?5& (;;k(?:zessor&'gfJ clg%‘{)é;epany gZ%\der al

pur pose i cropro@ddsdl sihichi denosssdddreninf auma thash ommimigatad) on the

nterface circul iy JGeTiC@PIARTIAL MY UhenQildt duiid Id dHeRRidasen th
the present invention i s designated a MC146805F2,” avail abl e from Mot orol a
Seni conduct or Pr du@es ipheral3smi tey e, ASHIPIRSRPSOTAAL iGRN REARY/8721.
EXC{US:Ve-ER'gakgeﬁ§ﬂ;nspumgdsaidﬂrﬂdptddusyduuﬁiddumﬂ pruk ildedtweirthipthe
control out put of i croprocessor. 32._.The qQ i an e of

excl usi ve- OR gat @§°§5raﬁ"§%%éyi sa%_’a s]'on?t ersfcarr}:leoec%'eﬁrés\u’ttf?é”l ns rgb?\t ‘assi gnee's
co\pendi ng U. S. pdicampranssseat whiaio woiddl Ewnctiqrdoenenty wogs, the

entitled "M crocopudeie GAfdiliRf PtdeSRARICE "a MC146805F2, available
from Motorola Semiconductdt Products Inc., 3501 Ed.
Bluestein Blvd., Austin, Texas 78721. Exclusive-OR
gate 46 is coupled to the interrupt input and a

interrupt control output A6 of microprocessdr 32. The
operation and use of ekclusivefOR gates 44 and 45 is
also described in the instant assignee's co-pending
U.S. patent application no. 493,919, filed May 12, 1983,
entitled "Microcomputar Controlled Data Receiver”,
invented by James L. Wilson and Shannon Edwards and
incorporated herein by'feference. The output of bus
- drivers 40, 50, and 52 ére further coupled to data
\‘/ inputs Al, B6, and output B6 respectively of

'~ microprocessor 32. Three audio control lines 54, 56,
and 58 are coupled to the data outphts A4 through A6 of
miCtoprocessqt 32. The audio control lines are used to
control the microphone, earpeice, and ringer of the
handset or peripheral unit (not showﬁ). The
microprocessor 32 is additibnally coupled to keypad and
LED indicator control circuit 64 through ports B0-BS, a
power supply circuit 62 through port A3, and a display
driver circuit 68 through ports BO-B5. The keypad and
LED indicator control circuit 64 and display driver
circuit 68 provide status and control information output
which is apparent to the user of the handset or



i nvented by Janmes L. WIson and Shannon Edwards and i ncorporated herein by

reference. The output of bus drivers 40, 50, and 52 are further coupled to

datatnputs A, B6, and output B6 respectively of mcroprocessoer 32. Threg
sont rol Ilnes 54, 56, ‘and 58 are coggled to the data outputs, A4

ugh) A6 of nicroprocessor 32. The audiv“Control |ines are-used to

cantrol/ the m crophone, earpeice, and ringer of the handset or peripheral

uni ot shown). The m croprocessor 32 is additionally coupled to keypad

and LED i ndi cgdgyy égggépluﬁigcurgedéo&?fog%QPPgrgi F§>§?tgéngﬁ$§r supply

circuit 62 through port A3, and a Ci rcul ugh ports
O B5. The keyfRFifpFeErry rf@i’r‘é‘é‘?%?°%%ﬁ§?6l 32ivkegneven andidpdpyaysdriver

circuit 68 prm@qharﬁdnlusuﬁmhfxwﬁé@|ehﬂé@iﬂ@taﬂd 9&1?95ﬁ“@'§§g?§ggggﬁ;egé

to the user of t e set or eripheral unjt

is alternatly Bl r}e/ar{wgﬂa m%l?%pq %%6 gz‘-ﬁh%ﬂ'él%?datel dpFR}ays
required, usu@ﬂ%ﬂﬂﬂﬁﬂﬁﬁﬂﬂnﬂlfq)EEEBCE¢|Pﬂ@VﬁddeSIdﬁdpphpnﬁhﬂgﬂbgg The
display 70 is riye S use 0

dlsBIa§ whi ch paremfﬂﬁg) e u§%¢ % e?ﬁ%gﬁgﬁESe A s%&Eﬁgi bénﬁﬁﬁaset
and associ at eé%dﬁﬁqqmlmm strRRICS beeir | bs I\/ﬂ)esw:r)ilaed nshruction

manual nunber b@&%&&@lﬁ%tﬂﬁﬁié&%ém %&Pr%fﬂ@?gb& {eﬁgggggd’ 1301

(éat iddgé?lgﬁl ﬁn%ﬁ\ﬁags M"g‘m I*f"tftls’)’{fﬁg %&gﬂt&gﬁ al 882pgndef erence..
Fi gures 6a an¢W§1LahiéIﬁmumhMmﬁduﬁﬂawndmmuhwﬁé@ioﬁ@eaﬁdeﬁﬁéteﬂoﬁicshe
circuit of F'QHWQ’% A%Héﬁ&d%%rﬁyY,(échaumburg, 1111n015, herein <
lncorporated by reference.
o Flgures 6a and 6b are flow dlagrams whlch control the
operatlon of the c1rcu1t of Fxgure 5._ ‘Refering now to
F1gure 6a, the operatlon of the circuit of Figure 5
beglns with the generatlon of a 1nterrupt s1gna1 which
_occurs with every clock pulse detected by  EXCLUSIVE-OR
gates 44 and 46. Whenever an. lnterrupt occurs, the
routlne 100 enters decision 104 to determlne if activity
is present on the bus.' If actxvity is detected decision
106 determlnes whether the bus is sendlng or rec=1v1ng
data. If the unit is sendlng data, the routlne enters
segment B shown further in Flgure 6b. If the bus is \‘/
_rece1v1ng data the routlne enters decision 108 which
~ determines uhether the bus is currentiy in an idle
state. If an 1d1e state is detected, dec1S1on 110 will
check a RD flag whlch is set on the Elrst pass through
the routine. 1If the RD flag has been set, the routine
enters ltem 112. TItem 112 reads the RD llne of tne bus
and shxfts the data into a RAM buffer (RDATA) of
.mlcroprocessor 32 of Flgure 3. If the RD flag has not
been set, or after data has been shifted into the RDATA
buffer, item 114 increments a counter (BITCNT) which
keeps track of the number of data bxts which have been
entered into the RDATA register. If the appropriate
number of data bits have been recelved, decision 116
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Figure 6a, the operation of the circuit of Figure 5 begins with the
generation of a interrupt signal which occurs with every clock pul sg
detegted by EXCLUSI VE-OR gates 44 and 46. Wienever an interrupt o

t he bus_ |.f activity is detected decision 106 detern1nes whet her
is sending or receiving data. |If the unit is sending data, the routlne
enters segnment B shown further in Figure 6b. |If the bus is receiving data

the routine-ent egwi tktvé si prodHdn whomtr ekt €o nf oesindeC heshove Husther in
currently in an f%ﬁ%étége Iffe?f égéﬁe #@éehé§edﬁ5€cﬁggn QSﬁé%bQ& 110

will check a RD IS s on t I rst pass roug e roufine.
If the RD flagIﬂﬁﬁ@m&#ﬁs@%tstFEEr%h?¥%@r%%?%$%fl3%n¥912ﬂ eFFBRF 12D EB&ds

the RD line of tm@xPU§e@@ﬂv§@IééﬁatbﬁtdatﬁceatelangaﬂauéfgflﬁEEpIé& of
m croprocessor 32 of Figure 3. 1f . the RDfla ter

data has been shih® cRE® %tth%V?EﬁHQPbu??e?cthéﬁ¥lg£a9 ?eﬁﬁﬁtgh cghﬁter
(BITCNT) which keppsttdaex bittbhe @uﬂbeteofodathebrnscnhlthehaaadbeen

entered into the EAT g@lste t%gg §§ﬁ%ogééaégngugpeEe8 ?&a bkES

have been recei vetf ogram con
routi ne C, shomntﬁmrb@srlsnnGtguuersbtlYflalandad&ebstethavennetrgéehas

recei ved, 'te”1l%§ £L& 6EecﬁaCB@ﬁraﬁ&SaQ&1§¥oﬁolhatsa&eeESOQtEHelasxt

received data b ccordln rinciples of resent _i nvention, an
activity flag |sw%b$hmﬁbﬁ35ﬁet$¢ré?tH&%EYbE%ags HBFeBPeHeBﬁ £L8ITDEED | i nes

and_gl eared whengghh ﬁlséﬁeanbléétarnoseattﬁé g@setvsdatkf, the-bus is not

currently in-anidle Sﬁ?EErn?ﬂgGESS to gecxszon 108, if an idle state is

not indxcated, decision 108 switches program control to
decision 140 which examines the RD flag to detecrmine if
it has been set. If the RD flag has been set, decision

140 selects item 144 which sets the microprocessor 32 to

interrupt on the next idle state. 1Item 144 then exits

the interrupt routine. If the RD flag is not set,
decision 140 selects item 142 which reads the data
present on the TD bus line and shifts the data into the

RDATA buffer. ftem 142 then selects item 144, described

above. _ '

\_/ ' " Returning again to decision 104, if the interupt
routine 102 has been activated, and the activity flag is
not set, decision 104 will select item 124 which sets
the activity flag and clears the BITCNT buffer. Item
124 then selects item lZG-which reads the data present
on TD. 1Item 126 selects decision 128 which determines
whether the controller TD is sending or answering. If
the unit on TD is answering, decision 128 selects
de¢ision-134 which determines whether the answering unit
is requesting to send data. If the answering unit is
not requesting to send data,'decision 134 selects item
138 which sets the RD read flag'and then selects item
144 described above. 1If the sending_unit is requesting
to send @até, decision 134 selects item 136 which sets a



occured on the bus and decision 146 selects item 148 which clears the
activity flag, the RDread flag, the send flag, and sets RD to the reset \
state. Returning now to decision 108, if an idle state is not indicated, w* ;
deci si on 108 swi tches program cont.rol t Qiggci si on 140 which exami ngs the RD
“ONdetermne if it has been set. If the RD flag has been set, .deci sion

Il/e state. Item 144 then exits the interrupt routine. If the RD flag
IS set, dgehdi enag40seqldecithel tfdbskdFana Wiy carfd tde e Pr@sent on
the TD bus Iiig_and shifts the data into the RDATA buffer. Item 142 then

selects item 3: descri bed above. Returning again to decision 104, if the
i nterupt routine 10Relfas ilngemosicttiov Figorearéd t Htheas i dd tghdwmgchis not set,

deci sion 104 w : 2Cl. ¢l | M | - | Vd. f ﬁﬂg,clears
the SI TCNT bu?%g%.}ﬁﬁtggmgfzkﬁ?hﬁéﬁég@sﬁﬁ ?rﬁ %?@qﬁ# c#)r/ea#c]ggt e data
present on TDdipgeami2é Fdpeses Shebegins BB ifam B ddtighidiceqhtie the
ggg_trol ! erl ZED:bFc&?@dgaga%i%?wgr@\%g- hI'f(fj aemt ¥ 1\%0 tTifédécttﬁs“Sé/}?rid‘Ea

i si on sel ects degi si.on - _Whi c] erm nes whet her nsweri ng
unit is requeStRts P8 £B8JIGka, PYsy t%%ﬁsﬁﬂerﬂﬂé R ts?r}se‘?ﬁtﬁder ting to
Sﬁnd data, dedéngsiremehis zblec BITONTeMUEFR mhirdadsetithd IR0 Ahpwadadd ag and
t hen selects | 4 esGhLib a . the sendi nit.js. r esting to

she¥ek %g% ?%lta & 2R 39é1e mxilb?hﬁs | £Eb N _rl'lzg_ﬁn el

send data, deCiSion sel’ects 1tem 1 s a send fl ag, .
sends the firselests Wecision d&6emhsich amadm the BITCNT buffer. If

the value stored in BITCNT is less four (indicating a
device address), decision 166 selects decision 168 which
determines whethér a higher priority has also requested
the bus. If a higher priority unit is not on the bus,
decision 168 selects decision 170 ‘which examines BITCNT
to determine whethér the entire message has been sent or
" received., 1If the entire message is not complete, the |
routine exits D to select item 118 of Figure 6a. If the
entire message has been regceived, decision 170 selects
item 172 which clears the send flag and selects item
176. Item 176 can also be selected by item 174 which is
activated through path C, which is activated through
decision 116 of figure 6a. Item 174 is selected whenever \‘/
an entire sixteen bit message has been received. 1Item
174 sets a received data decode flag to indicate to the
microprocessor that the data packet is complete and
ready for decoding. ‘As mentioned above, item 176 is
selected by item 172 and 174 after an entire message has
been sent or received.  Items 176 through 180 then clear
the activity fiag,;set the RD line to a reset condition
and select item 118 of Figure 6a through path D.
Refering now to item 168, if a higher priority
unit is also requesting bus service, item 168 will
select item 182 which sets a send data flag (SDATA) and
selects item 184, Item 184 shifts the data in the
waiting unit back by the number of bits which were
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Refering now to Figure 6b, there is shown the renai nder of the flow di agram
of- Figure 6a. The flow di agram of Figure 6b begins at item B which directs

the~joutine to decison 160. If decision 160 detects an idle state on
data bus, item.164 will be sel ected which increnents the BI TCNT bu
reads the RD input and shifts the data bit -iigt.0 t he RDATA buffer.
sel ects decision 166 which reads the BITCNT buffer. If the val ue
BI TCNT is less four (indicating a device address), decision 166 sel ecTs™ .
deci sion 168 which determ nes whether a higher priority has al so requested
the bus. If a hi ghercegrporkhy bust .i sItem 384t hbebuseleetissiiaeml@86sel ects

deci sion 170 whi ghiekarbaes BLTENT LBudtechllnesuNanaCls1le el TRYoa0

has been sent or receive entire nmessage i s not conple
routine exits D ¥Bish| edearsefhe18e88 Fildgr @andaSetst thge ROnilag ﬁ@§§5§e has
been received, daetsivaBihgOpacheets item 172 which clears the send flag and

lects it 176. It | b l.ect ed m 174 h
thsgafeh ?H}ough patﬁgé%et%ﬁ%@hﬁpgoﬁefdégﬁggoghﬁgégh1 e@Pbﬂgﬁhh%éaE% is

figure 6a. Item hd4 deteckediedtemecdéewidl &et isedesitedeen Itiem ﬁﬁgsagdlhas

been recel ved  SLERRL7#naehaxE BIRRSH dALastanAIR Hre Lad Bl

t he nlcroprocessor packet 1s co e and Tea ecodlng
As nentioned abo®8, th?eﬁplhssl§l§élééﬁédeb?0tﬂ€ﬁ¢}ﬁ9 memni44ap¢eﬁuﬂwre

entire nmessage hgg hgeBusBNbaeh Acceived. Itens 176 through 180 then clear
the activity flag, set tE line to a_reset gondltlon and sel ect .item 118

of\EWgure 6a through pBEAeBriREf BPWn&onERSNT S e iis showiha& Bk ity
unit is al so reqdtcagrap And edecikedcailt en:hhﬁn&thl IofSeJhQCﬂ:ulst @onkTd1Mech

sets a send data1 Igg gigﬂggk gndFﬁglgﬁgsclg%nbéQ%r %%é ShlftS t he

data in the waitifig Uni Ao &P mere
microprocessor 202 which cooperates with a variety of

interface circuitry further described below. the
microprocessor 202 may be of the same family as the
microprocessor described in Figure 5. The micro-
processor 202 interfaces with the serial bus lines
through micropr&éessor ports PBl through PB3. The TD
_ bus line is coupled to the collector of a NPN transistor
’ 212. The base of transistor is coupled to port PBl
through resistor 213. In a similar fashion, the CD bus
. line is coupled to port PB2 through transistor 214 and
|\ "resistor 215. The RD bus conductor is coupled to port
PB3 through bus driver 218 and associated resistors 217,
219, 221, 223, and 225. A_transmittér key control
is provided through microprocessor port PBO.

The bus controller also provides various trans-
ceiver control functions as well as controlling the
operation of the telephone circuitry. The transmitter
synthesizer (not shown) interfaces with the bus
controller 12 through a logic level transformer 20& and
microprocessor ports PB4 through PB7. Therefore, the
bus controller also directly controls the transmitter
frequency of the vehicular communications unit. The
receiver of the vehicular communication unit interfaces
with the microprocessor 202 through an A/D converter




-15- placed on the bus . Item 184 then selects item 186 which restores the
source address and selects item 188 which clears the send flag and sets the
RD fl ag before activating path' D. Referring now to decision 160, if an i iwe
stapeys not detected, item 162 w.l| be selected. Item 162 wll. se)ect the

N fromthe SDATA buffer and place=ilf=on the RD bus |ine before

S shomm a bIock diagran1and el ectrical schematic of the bus
controller 5 ﬁ controller (of0) i ses .a nlcroprocessor
op2 8y BT 2f14,3 B

202 whi ch coop VSFSIﬁFeréﬁé ieCuidkly f Fhehautput
descri bed bel owf the ueceapeaceasursh@&nﬂaﬁeMQcﬂbdiﬁsEﬁvﬁpﬂéaﬂdw'aS t he

m croprocessor §§SEFBSQSE?Hth3r%h§O ggeggéssgﬁ ggqfesggf 2Q2 |nterfaces

with the seria nes r ough “m-crapr B The
TD bus line i slaégpmealpo,t AB @blel Sorar off ag ridRMe iviean Signarl men'liuh base

of transistor maseuebsd(hgs@@r&ngaghh@au% éga%' ﬁﬁ%oﬁﬂ:%ce's%& Sy | ar

fashi on, the bus line is cou 0 port hroug transi stor 214 and
resi stor 215. tWFRauED BIR EeﬁﬁﬁéﬂéF 288c 806 ddves sisat negyorik GUdh bus

driver 218 andm&smbabpdoeeasatoasz nEZoc%%%esZ%ke 22%e it FynA

transmtter rou M _Cr Qpr ocessor ort PBO. The.
bus controller¥3?£6£§r69k85§ gﬁ?Bug réﬁ ecks, eé@ﬁﬁﬁb@A%ﬁﬂﬂ%%ww as
wel | as controthragghhBIAp@N4dtli ofhef mike oprioepissoe @02 s rqpupled to

transmtter Sy@ﬁéeﬁ&i?éoQ”ehrsﬁaw“bo&lehﬁéﬁﬁsaﬁdﬂ&&é%% gSa12. v,
. Microprocessor 202 is further coupled . to a ROM 222 and a
EEPROM 224 through the same microprocessor ports. The
ROM and EEEROM'contain_the-program information required
to operate the microprocessor 202. 1In addtion,
microprocessor 202 is coupled, through the
abovementioned ports, to a interface circuit used to
generate such signals as dialing tones as well as
providing transmitter control signals. The interface
circuit is further coupled to.f#lter-circuité 226 "and
228 which provide a means of coupling the receiver and
transmitter circuits to the microprocessor 202. The
axact operation of the bus controller 12 is described in
detail in a Motorola instruction manual entitled \./
"DynaT.A.C. cellular Mobils Telephone", number '
68P81066E40 and available from Motorola Communications
and Electronics, 1301 Algongquin Rd., Schaumburg
.Illinois, to be published May, 1984.
Refering now to Figures 8,9 and 10 there is shown
. a group of flow diagrams which define the operation of
the bus controller 12 of Figure 7. Figure 8 details the
operaton of a timer interrupt routine 300 which is
activated every 1 ms by an internal timer. Routine 300
causes the bus controller 12 to check the RD conductor
of the serial data bus on a regular basis for activity
on the bus. The timer interrupt routine 300 begins with
item 302 which is activated at the end of the 1 ms time



controller 12 through a logic |evel transformer 206 and m croprocess

ports PB4 t hrough P87. Therefore, the bus controller also directly/Contyols
;ransnltter frequency of the vehicular comunications unit.

recelver of, the vehi cul ar comuni cati on uni-f}7i-hterfaces wth the

n1croprocessor 202 through an A/ D converter -16- 208, PIA 204 and a

diversity controller 210. The output of the receiver (not shown) det ect or -

is coupled to mcroprocessor 202 through the PIA 204. Signal quality .

information, in pegibdr.m Gtem Bdcecithen sediesltssdesigien Fdidcathach RSSI) s

copul ed 10 the MGLARKAGCERY R%O%ufshmmc%fe EQ Yy a A0 i d'I\iern'i:l ty

network 210. The m c¢rqprocessor processes, the receiver SI%# qﬂsllty

i nforamati on and 3§&LEALY &St @Pﬁ&ﬁ?egnt erfids SRS FPUSI IR G T

m croprocessor 2@2ekrio@@umloa¢1m tdp@r@tfin@ébdﬂﬂ@gﬂh@dﬁﬂﬁﬁ@diﬂtmﬂ WES t S
A8-Al12. M Croprocesgsor

t hrough the sane ﬁl&?@ﬁF Cesigr %%P%%tﬁpu egfigﬁﬁﬁﬁéﬁéiggaégﬁéék'11433w 224

program i nf or nat ised eceguiiten 3@ 6opiriate sets e AR b dlanhefare
addt i on, nlcroprggq%i%r 2% % S QUG i dr ough t he abovenentioned ports,

to a |nterface citreuit duse generate such signals as dialing tones as
wel | as providing tranﬁﬂf@t’-'é-rﬂgcm &0 Fiigwes 9. hefatis rehawnfhaiiRagic

further coupled to@efriatliok 3 @J&@M@er@&wlmw %m@s nges of

coupling the recelver and transmtter circuits t Cro 202.
The exact oper at iPB®E&C e Hu %@mﬁursolq%t rpller ﬁ Bge’t?"} * det alsﬁ’?
Mbhopol a i nst r uctdoart cn ualuteind t4000 BedyimsT with dextisden AMdiwheich

Tel ephone”, nunbe&amlnes the RD flag to determine whether activity has
been detected on the bus. If activity is present on the
bus, and the RD flag is set, a handset or peripheral
unit is requesting service of the bus, and therefore

requires clocking to effect the transmission of its
data. Therefore, decison 402 selects item 404 which
clears the RD flag and selects item 406. Item 406 loads
a send data buffer (SDATA) with sixteen b1ts
corresponding to binary ones, which will be shifted onto
the bus one by one to generate clocking on the bus. Item
406 then selects item 408 which activates the three wire
bus control routine (CT3WIR) 502 of Figure 10. If the
RD flag has not been set, decision 402 will select
decision 410 which determines whether the bus controller
is to send data on the TD and CD bus lines. If the bus
controller 12 is to place data on the bus, decision 410
selects item 418 which shifts the required data bits _
into the SDATA register and selects item 420. Item 420
sets a send flag and selects item 420. Item 420 then
selects item 408 which activates the CT3WIR routine
shown in Figure 10. Refering again to decision 410, if
the bus controller is not to send data, decision 410
selects decision 412 which examines a decode flag to
determine whether the bus controller is to decode a
subsequent message. The data decode flag is set



68P81066E40 and avail able from Motorol a Cbnnunications and El ectronics,

1301 Al gonqui n. Rd., Schaunburg Illinois, to be published May, 1984,
Ref ering now to Flgures 8,9 and 10 there is shown a group of fIOM/dlagranﬁi A
whit define the operation of the.bus controller 12 of Figure 7. Figure 8

defai the operaton of a timer interruptjgautine 300 which is activated
epery 1) ns by an internal timer. Routine 300 causes the bus controller 12
egk the RD conductor of the serial data bus on a regular basis for
a&tivify on the bus. The timer.interrupt routine 300 begins with item 302
whi is activeyedten 588 ofidFéfgurkeld belowne. If mwe(umslddﬁﬂﬁﬂxléﬁmm

selects decis! B 20%aXbbal GXRH.NARCHUTORDA S Qo AN ACh VILY.

If no activity efe Foutiné exits outi ne
operating befo@%c?ﬁéstFhérm?éﬁﬁgﬁeaﬂéscéeﬁrﬁaﬁég dﬁtab@§anﬂe\ﬂkqus If

detected, deci ghendaged aehea&mhg%é%o\@ﬂs@f& Se%%ﬂsfi%nRsze%% ldAg before

exiting the ti rou ure 9, ere I's shown the
basi c operatlngf%afﬂb uﬁﬁa?bﬂ?ﬁné OGtRﬁFcﬁ g@ﬁlﬁ@%dﬁﬁéfﬁﬁéﬁaﬁhﬁ¥ﬁﬁrthe
bus control | eroéReof d&tgucontroThepeoatioh HguUlrieqRi4QQ bemc@m‘@ﬁd1ﬂﬂgﬁs'0”_

402 which exa g e ether .act i as bee
detected on tﬂ%@g&:ﬁg BP %@lf%gtggg égéﬁﬁe Sgangng © &n ERSALag i s
set, a handsetremtpe¢|ﬁhéﬁal unit.is requesting service of the bus, and

therefore requires ckegkipigtRof! fE8opsbiea! 190EhEREOT Ol W

Therefore, decison 402 seleCts it whi ch clears t
sel ects item 40BFe®t ¥ R0BUE 0SAREEOLFRUBANE FTRNER WSB&FRP&&tkISlxteen\,/

bits hereinabove. CT3WIR is activated whenever the bus
controller 12 of Figure 7 is to place data or clocking
information on the bus. The CT3WIR routine begins with
item 504 which disables the microprocessor interrupts to-
prevent the bus controller routine from stopping in
theprocess of decoding or clocking the bus. Item 506
- then clears the bit counter so it may keep track of the °
length of the current message. 1Item 508 then shifts the
‘contents of SDATA into a carry bit location so SDATA can
be shifted onto the bus bit by bit. Decision 510
examines the carry bit. If the carry bit is a binary
one, decision 510 selects item 512 which places a binary
one on the bus in accordance with the three wire bus | \‘/
data transmission scheme. If the carry bit is a zero,
decision 510 will select item 514 which places a binary
zero on the bus in accordance with the three wire bus
routine. Items 512 or 514 then select item 516 which
generates a delay of lms of the equivalent to the
transmission time for one bit. Item 516 then selects
item 518 which reads any data present on RD and shifts
that bit into the RDATA buffer. Item 518 then
increments the bit countaer and selects decision 522.
Decision 522 examines the bit counter to determine
whether the entire sixteen bit message has been
commuhicated on the bus. If not, decision 522 selects
item 540 which generates an idle stete on the bus. Item
542 then generates a 1 ms time delay before returning




corresponding to binary ones, which will be shifted onto the bus one
to.generate clocking on the bus Item 406 then selects item 408 whi
actt¥ates the three wire bus control routine (CT3WR) 502 of Flgure\é%/
the RD flag. has not been set, decision 402 migd sel ect decision 40

det er mi nes whet her the bus controller is to send data on the TD aK
lines. If the bus controller 12 is to place data on the bus, decision- 410
selects item 418 which shifts the required data bits into the SDATA

regi ster and sel gcbogriamemohzdoll ttemidzm S mentsieomed | wnd SH et:ttes item

420. Item 420 th Ie [ 8 t
shown in Figure %&ﬁg e%ﬁx%&geteglg‘é:ﬁ% to qugegﬁ%éﬁs ?%% JEectenq(ﬁéou’s con ro er
is not to send dar2, sGé-@|C§-|Sor1-tﬂU5§él é"c!’tléﬂ'tj&ﬁf?ﬁl‘cﬁtaﬁl’@ WSSt skatinan a

decode flag to d@h@f Bude Wielehers dehe nilis deiddid<la '1S nIsO éjﬁfé)Qfel
subsequent nessa The %3ta decode flegig s .set - I'tem 538 of

Figure 10 bel ow PEOERe S te CEIRGr diba t"(sucfébdd{é’e(feﬁsa l'ti"‘ecf?"s’~'1"on 412
selects item 414 r\d&led.lvedle(wdm t hderdsdage 5300 &ieﬁ'ﬁ@:ézﬂi&mé&ittﬁléﬂm flag.

If the data deco%«i Iaglhﬁ:hn SSEétt ge tsémogbaZfb; szﬁlﬁso éé h exana nes

the other flags t0 Jet &rine mhether
requi red. |tem £183t Hén nodt $ets piao'@r a;m ®dhtirsplta doa WWM|WI§£Q&E.

control routine 41@m 538 seR&f %'enaare%vvée%a'aeg gl%efcg%.r %éﬁ%

three wire bus cgntrol routine CI3W.R nent |one ereln

activated wheneves2rhe 1588 Sot i Iaés%?%ifeqfl%rlef Aeacigiom ik did anQ#
‘cldeking i nf or naideeacen af bR thisendTItd GL3WIR dn@iits I2e HRDISEY WiHdh reset

the bus controller for the next message by clearing the
send flag, reseting the interrupt timer, enabling the
intérrupts, and returning program control to the control
routine 400 of Figure 9. . . '
In summary, a multiple user three wire serial data

bus has been described, The multiple user serial data
bus allows for communication between a number of
peripheral units or a bus controller while also
providing a means of arbitration if several units
request service substantially simultaneously.’*Clocking
information is extracted from the data lines of the

\\/ three wire serial data bus and is present on an as
required basis. Accordingly other uses and embodiments
-will be apparant to one skilled the art without
departing from the spirit and scope of the present
invention.




item 504, whi ch di sabl es the m croprocessor inter rWe bus
controllfer routine from stopping in theprocess. of Il ng or .c ng the
. _1teém 506 then clears the bit counter so it - aﬂ the ¥
N gf the current nessage. 'Item 5081hhg8 shifts g’” SDATA
¢arry bit location so SDATA can be shifted onto- tLhe"bus by bit..
510 exam nes the carry bit. If the carry bit is a binary one,
n 510 selects item 512 which placed & bi nary one on the bus in
accordance with the three wre.bus data transm:ssion schene. |If the carry
bit is a zero, decision 510 will select item 514 which places a binary zero
on the bus i¥e accobddata GPEmuURieaticns Gystemyscesprisdngitens 512 or 514

- then select item 54f shsepiginaatacbua dataudihglak Qlalste fARg ANt tO
t he transms or one bit. I1tem516 then selects item 518 which

reads any dd %g?)?%s%ﬁ? BREPFPAnd shifts that bit -into the RDATA buffer.
ltem 518 then incrkjeatplubelbty ofuperiphetalcundts (éacclshavﬁ@ .a Deci si on

522 exar nesyjiiee Dbl SBUBLEhel Sndl! ShA-ASsMIRHIRRYIYE G Iy e STXT een b

nmessage has been conmmu ecl sion 522 selects item
540 whi ch gewee-a@%slaneddpvigrétﬁ and; facluding: aeans, cownleg ke Aadda 1

ms time del @effi?r&a{ﬁt HﬁQ' #er plaé&ngphoﬁ%@tcmttr Je tixd t em 508
nment i oned above. i.re.srxt eenrirg:’ a e has been received,

deci si on @ZngﬁT%%?égP?@rrFégﬁ'eﬁﬁl oh §& 1%"t""at‘aé’ Fh&e bus.
|tem 526 theremaimingebitslofts itsrrpréehspilgafedr adftlend iorg sdivinfids#whi ch -

Inverts the Qaf3,5E88" XﬁdrSEpgRseD%' 21881379 YAFRREYTA ot W f N v

second conductor, means for detecting addresses placed on
said first conductor, ‘and means for’releasihq'said first

15 conductor in responsé to detection of an address having a
higher priority than its pre-assigned address; and

c) a bus control unit coupled to said serial data

bus for detecting peripheral unit addresses placed on said
first conductor and placing the clocking information on

20 said second conductor in response thereto.
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‘flag which is set.by item 420 of Figure 9. If the send flag is not set,
data-on RD is to be decoded, therefore, item 538 sets the data decode fla
bef\gJe selecting item532. Item532 is al so sel 530 dj
not detect a set send flag. Items 532 ane 334=t hiﬂ“ﬂuuﬂ'ﬂﬂﬂ"m‘ﬂncontr
for the next nessage by clearing the send flag, résefing the s neerrupt
timer, enabling the interrupts, and ,retyrning programcontrol to_the

control routings400 Sherfgtpecommupication, sYStem acsorddns: tonBeim e
serial data bushégeihesaideseribdddatalbasmfurithler Utludes a il bus

2l ove for conmuRRRaLLen BSLMCRNL? ONINER QL RCHLANG Yodliidd U db il

controller wh ans ~of several unlts

request servi ceéesapdt émil &hﬁgtdsmnﬂmmmr @llagmqga Feadystide ikit,

extracted fromhaeg éat-ashaea%aofaaa%stshb@eawdre%a@fdtq'orﬁ iyperand drit,
present on an as _re basi.s. Accqordi ngly other uses and enbodi pents

ui,r ed

will be apparaffd tﬁaoﬁré fopmation Wors P‘\M FeCPRsh Anch i qndUSHITS
and scope of thecpraingt tbnuem:'ed@te)rm.ﬁeal #ignadd ingl scheme daimi sa:l.d
communi cat i ons ) i a east
first and 5 seggﬁgbgg?ﬁ&ct{%igi C S‘P%rﬁgjﬂ? #%&%r %u;?g‘é’rlr%(a % {% igiach
having a mul i t seeengr ands $hdsr cmmgnm(ﬁqmtdax@@im madch eeagyairite
priority ag.?b' Bekudijrg ﬁ%%s%@. e ddRardaisd 13 Y erpdided %J%éﬁcﬁéﬁ'd‘ﬂ a

first bit its,1l0 pre-assigned address_on said first conductor and
said read/write b t, and the information word in response

\,’ ' to detection of its pre-assigned address.

3.  The data communication system according to claim 1
15 or 2 wherein said bus control unit has a pre-assigned
multi-bit address indicative of the high_est priority.
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remaining bits of its pre-assigned address on said first conductor in

response to clocking information on said sec ctor, neans for —
tete g addresses placed on-said first conducto releas'rﬁsﬁl‘b‘r
sai ' 15 conductor in response to_ ectl Wmﬁm havl ng a

hi gh&¢prijority than its pre-assigned a ress; us centrol unit
coupt 0 said serial data bus for detecting perlpheral unit addresses

pl ¢ oh sgid firnst éﬂ}ﬁi&&‘ﬁ @itk péé\ﬁ%i@dt)g? &'Q&i‘i&'ﬂ aQ{:QrHEE' £8 gn 20
sai cond conductor se th

dat a_comuniSCRTRH térﬁ€£ %gc?lbm‘é’i"a‘?ﬁi°n§ha§?ﬁmsa?3°§er| al data

bus further yemlplrm:a urhit chammt;:ca amlsi+bibusrecassbynadi addeesg coupl ed

to said sec r t rg [ t he
e absi g AN (¢ EAELAIIRba NP0, ERATLLESAD ek L1°
word on the big dmeludingaty Jeemhcfbr%tawéraeﬂgndocanéueaerer, mandd
Slgnalllngf%ﬂ!ﬁ“bué”&bﬁ%&éhFﬁﬁi@“@é@#lé&'éé 8a¢8 kaskHil a4tEERES ¢eup! ed

to said secon dthird fonduc ors tectln salg read/w.ite 10 bit,
its pre- as&iﬁ%&F %%%dﬁ%% tiad ?%ﬁ?? lafred.rp Fadd #iFEE bit,
and the lnf womueﬁbmmalpuaeﬁwncboemﬂgt tafoematioht snpeeids segond
ther oi n sai CAERST T THEROREE LRE- 8GR EACBRABRERLTWRIR. S T
i ndi catlma &ompmisnmest priority. 20 25 :
means coupled to said serial data bus for plaoing a /
first bit of its pre-assigned address on said first ~
conductor and the remaining bits of its pre-assigned
address on said first conductor in response to the
15 clocking information on said second conductor,
means for detecting addresses placed on said first
conductor:;
and means for releasing said first conductor in
response to detection of an address having a higher
20 priority than ite pre-assigned address.
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30 35-. - 22 - 4. A peripheral unit coupled bra—seT*'rai—dat—a—bus—to a
control unit of a data communi cati ons system each iﬁi Uphera uni t havi

nﬂul\\; bit pre-assi gned address indicative of a pre ﬂuﬁmﬁﬂllt"'l
nd S &

serial data 5 hus including at |east first 2gnd sec
bus control, unit coupled to said serial data bus for detecting periphacall
unit addresses placed on said first conductor and placing cl ocking

i nformati on onSsai d dedata cormtigations gustent leomaxisingd peri pheral

unit 10 conprising: pgang. %@ﬂaqd dat=S Huk SidRladf aduedHt Plastng a
first bit of its pre- asmq s address on said first” conductor and the

remai ni ng bi t s S8LoRds on said first conductor in
response to the 15 ch)cklwqanuﬁalrm iofh mi&pimkaabomtts:o&mbmtlmvlmams for

det ecti ng addr c 0 qnd @ﬂﬂa for releasing
said first c%ng’%ét%é%iac g’:sepoq‘rlsss,s(aaiﬁ'l eﬁsé ’tgl ontﬁ acna ad ressr%aw ng a hi her,
20 priority thpre-assignes Hnjexittienddnclu@ingmeans gupled to sa
communi cat i ons WSLAMIAY IS I f8F placing a first bit of its

pre-assigned address on said first
conductor- and the remaining bits of its pre-assigned
10 address on said first conductor in response to clocking
information on at least one of said second and third
\~{ conductors, means for detecting addresses placed on said
first conductor, and means for releasing said first
conductor in response to detection of an address having a
15 higher priority than its pre-assigned address; and
c) a bus control unit coupled to said serial data
_bus for detecting peripheral unit addresses placed on said
first conductor and placing the cIocking information on
said one of said second and third conductors in response
20 thereto.
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a)- a serial data bus including at | east f| rst, _S_Ej_Q_D.d_arn—d—-t—-h'l—l"d—‘C_GndUCt ors;
a~pl urality of peripheral units each having a 5 nulti-bit prmasa gned*\

- indicative of a pre-assigned priority an mm“ coupl et ¥
i gl serial data bus for placing aJdiggt.bit |\

ed address
iMd. first conductor-and the remaining bits of *it$§ p‘re assi gned 10
addréss on said first conductor .in response to clocking information on at .
| east one o%.sai dm@ﬂammﬁmaﬁ&m rw&&dmgdmeclam 5,

addr esses plAGeI0N Sl g s&o,g%yeic“ f B[00 L6l $aak0gadar d

first conductor Th response to ress havin hi gher
priority thand thizde cengugtar Loy @J@cm Q:)r%ﬁflﬁérbtmtbbtv uehe coupl ed

to said serppb-dalsdghed fatardﬁiﬁsevdf ) et fre fdn Yl ﬁwféﬁssm@' agkg on
said first conductor d pl acin H_i}egl ocki ng i n<{ | on on sali d one of

Sai 0 SecdhdalndnERme bhsHh sEkst £ Fhe SRARE ¢ Condugfars .

The data comnmd&hgaltcsyasm&amm&nqyi tsignalilding smmn andl dsdid
control uni %e Lfglle G5 daﬂ'%tnmécﬁjs %fé@rtéoé Zam ng a
eaal e BEE A %ﬁﬁwﬁ%mm R i o
and 5 an i nFéF R & Bridrxe fg to a
predet er m lnbgtt%l Ry o? ;Hﬁﬂixﬁéésj ﬂ?rﬁéﬁﬁ:?éeugbtée?ééﬁibﬁcbﬂdl ng
means coupl e 0. sal n CO ctors, for in

read/ writ% P@%% aﬁﬂi t&&% ﬂ#l A Yorde %cfgﬁpﬁfe

to detection of its pre-assigned address.

7.  The .da.ta--comi_m_mication system according to claim 5
or 6, wherein said bus control unit has a pre-assigned
15 multi-bit address indicative of the highest priority.
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10 said read/wite bit, and the information word in response to detecti

of its pre-assigned address. 7. The data comuni cation system accoydi ng
to\egtaim5 or 6, wherein said bus control unit d 15

mul ti - bit address indicative of the hi ghe»snspm ﬂ!“mm&mﬁamsﬁlm _

8. A peripheral unit coupled by a serial data+us te a®control unit

data conmuni cations system each peripheral unit having a nulti-bit
pre-assi gned addr essAi perdpheralofinitpcoupledybydapsesdaly dada duserticala

data 5 bus 'nCéHHtealahgheastf bi gata %%ﬁﬁ&ﬁﬁa%iwsr g&%@cte%@ and said

bus control unit ¢ou §$§’Ct Ie%ad,%epheral

iahg seri al %&%dfor
uni t addressesPﬁF&EEGrGPr unit Va9 Gn 3
i nformation onin@itagiveone af pra~dlidgmed md.drfirt:yd caid cerial Matesponse

10 thereto, 2odePeplplgial Ul 1e3ATHISER B sk, g g%‘irtd"c%'i‘*ﬁﬁ*’#.rst

data bus fo aci ng a ress on sal
conduct or and and saidi busgcmtgoéf unds soupdes addd seriadn datal bus st

conductor in respoRg eE‘EihB‘e &2 1phealNeni %H@‘és%%so%l%%éa e gfipai d
second and t hi r? conductors; “nmeans for ,detect addr esses %Paced oq: sai d
TR CRBANS RS, and PA8CHR% & Y |

~ first conduct of:
- response to defeastobnefl ofnsaddr sesonay iamg &Hﬂr@ﬂmmmm j:rxhaa'espmse
pre-assigngﬂ)agggggib' said peripheral unit comprising: .
means coupled to said serial data bus for placing a
Y first bit of its pre-assigned address on said first
conductor and the remaining bits of its pre-assigned
‘address on said first conductor in response to the
15 clocking information on said one of said second and third
conductors:? :
- means for detecting addresses placed on said first
conductor:; : _ |
and nmeans for feleasing said first conductor in
20 response to detection of-an'address having a higher

priority than its pre-assigned address.
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25-30 35 9. A net hod for controlling access fo a serial data bus

having at |east first and second conductors for ont r ol unrt
to. plurality of peripheral units each having em“ﬂc]“@“m“ﬁrmmg gned ! ¥
ress indicative of a 5 pre-assigned.pjgaLity, Sal usw cont rol .unit

cpu \t0 said serial data bus for detectlng peri pheral unit addresses

ph a said first conductor and placing clocking information on said
sexond gondggt or A MeAHuaStor edret ol bing aetdes ©d acsestai odatachus

br e host gnedhvieb o HAsE Had¥ Sid Facone MoPadtedfs deot! Shusiingia g
t he remai ni Pysbicantxok hinit e saiptevabity cof mrimeralsnnttadegcbr in

response t 0 yahAGly m\ﬁﬁiﬁﬂﬂ%f%é’é‘ic}ﬁ@dSé‘&&f@ssoﬂﬂé!i&&"ciiréoﬂgt ge bus
control unlt c) monitoring, the first, conductor, to detgct t he_address of a

hi gher prf oPterassigned BTIRKAEE, dJus FRBEFAY BRIt CPUPLEBNERct or i f
a hi gher ZOﬁﬂd)rsenia:lerda;ﬁwrmis deor cdebast ivg UupsttpheeaYi anitn the bus. 25

30 35 “2Qadresses placed on'said first conductor and placing
clocking information on said second conductor in response
thereto, said method of access for each peripheral unit
10 comprising the steps of.
a) placing a first bit of the pre-assigned address
on the first conductor to request service* \‘/
" b) placing the remaining bits of the pre-assigned
address on the first conductor in response to clocking
15 information on the second conductor from the bus control
unit; ‘

‘¢) monitoring the first conductor to detect the
address of a higher prierity peripheral device; and -
] d) releasing the first conductor if a higher
20 priority peripheral device has requested service on the
bus. - - -
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10. - The nmethod according to claim9, wherein said placing step c) fug

I nclrudss the steps of: placing bits of the pre- aSS|gned address of a
de§@1nat|on peri pheral unit on the first conducto acf ng
bits of an information word on the first .C(mdu.ct III,"H[MFI“I”“" M“L #/}
according to claim10, further including for each perd pheral snit not
accessing the serial data bus 10 the steps of: nonitoring the first
conductor to dé-@ect The mredhast iqpeaddidyy dvs claid dt edierain maidf or mati on
word on the fip3hchihgt QUG AyltiRSPY ﬁd%éjeélf‘&té% fo#ds pre-assigned

address. 12. The method according tqQ claim 10 or ereln said bus

control unit has a pP*agdddyRiFsnA |t§ﬁtPQQRﬁﬁiigﬁﬁﬁ|4ﬁ9¥%ﬁ$v%fd? t he

h: ghest 9pr i ori Hﬁfst?n.&a.’i:(lo’iﬁ peripherall3 umﬁrhm rmiémﬂ.mwmdtgct&-ﬁrun@ne of
claims 9 to , furt unit:
pl aci ng a re%d/wrl tegg' di@:? Cké&gégcéc:n con ulq{aotic?% @%d&g ?% ér‘tf‘natt I on

will follow fr&®nsdsicdddss control unit; placing bits of the pre- aSS|gned
address of a destination peripheral unit on the second conductor; and

| acing bits of an information word on the second 10 conductor; and
P g 11. The method according to claim 10, further including

for each peripheral unit not accessing the serial data bus
10 the steps of:

’

A monitoring the first conduétor to detect its
pre-assigned address; and
_ - detecting the information word on the first
15 conductor in response to detection of its pre-assigned
address. |

12. The method according to claim 10 or 11, wherein said
bus control unit has a pre-assigned multi-bit address
20 indicative of the highest priority.
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for each peripheral unit not accessing the serial data bus: snwonitoring the *
second conductor to detect said read/wite bit; | nonitoring the

T L
4 conductor to detect its pre-assigned addres t“m Eﬁ'*
von of said read/wite bit; ~and de ctlngthm‘m Emﬂlm) d on the

onductor in response to detectio of its p addr ess.

13. The method according to any one of claims 9 to 12,
further including the steps of:

for said bus control unit: :

 placing a read/write bit on the second conductor to
5 indicate information will follow from said bus control

unit;

placing bits of the pre-assigned address of a
destination peripheral unit on the second conductor, and

placing bits of an information word on the second

10 conductor; and.

for each peripheral unit not accessing the serial .\‘/

data bus: T S

monitoring the second conductor to detect said
read/write bit;

15 ' monitoring the second conductor to detect its
pre-assigned address in response to detection of said
read/write bit; and

detecting the information word on the second
conductor in response to detection of its pre-assigned

20 address. '
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