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I f. at any tinewi-n brmsytaBie Figaers ilidtatestaaitiol gayran tor Shangiff the fofiRndydh the third radio

processor 4(0. may signal 230 the last originating device with an Error-1

par anet ess. In comparing the drivers of the first 200, second 140 and third 120 radios, note that the Bus interface
specification is identical in all three radios. This approach provides the "I/O independence” of the Core
processor allowing common access by the Control processor 150 and Local processors 110 within the
system 100.




The fl ow diagram of the receive frequency driver. for the first radio 200 is
shown In Figure 5. A second radio 140, illustrated in Figure 6, also

contai ns a synthesizer system 130gp@yaohfoagisgncy 30 selection. Unlike the
first radio 200, the synthesizer 130 of the second radio 140 requires a
serial | oad operation with 20 bits of raw data and does not allow the Core
processor 4U0s.twmiyrteeaBore Ipewcespont18G G 81209 eqpd D aesignesh foe pack @y GadidHweduct to mate
reliabil ivty exeling ogtiens 110180080 & 1B ocessor 400 nust refresh the synthesizer
130 peri odi Bl Pyl seriob siggias cpntit dvsrsrwili grly &9m traske 18 eecimend aegl got b resigied to
provi de teFREer$tcantteh fuactions: (For aamPiexpe fistrede Pibmavaconal S5 divers Prirgt freemitipssivy r st

radi o 2007°HPEN ISB'W cﬁ’ &OPh éeﬁﬂ'rcﬁfﬁe pelpgt ﬁ?’%’“gﬁl "E%?P'S‘F t'F'Zé‘Ej‘EIl"P"é‘E apgypeiech f?ce“’e
synthe5|i@P9130 i ncl ude a 610 into the pro
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st " ,?f?‘"%&u M Rl g . §E i fimeey o 18
radio é4g~rs%raé f’i s Five 28 °t ARG {EY ?

ers asﬁgm? rst
radio Tre Cont‘ E%caﬁqw .% 09£ 'rng% Qtdeé? ol &/ L&Smﬁ.g&'ieeﬁnﬁ chB prétBlshy 40
and o 101 e b G0N Lt rh L Gl B o
oper at i ONygQP&S it id ph&iwle! R DHiiE oﬂnBatnB H%n?qmgﬂecﬁ&de%ﬁ dbigk Cbmde%e
|dent|cahrmég«@&hwagqbgsm&gg ddsfifls. & . More particularly, 1nthe second

radi o %40, OROsbsEBS Bt of &Agala.ch"nw@ihaﬁﬁw b6 rrﬂﬁ&neﬁtb@ralsmmocfeés%ﬂu@aroyow%ane with
t he frequency codeplug 290 and reports an error if the nane is invalid. The

driver 400 then obtains the 20 bits of raw data fromthe codeplug 290 and
attenpts to change the receive frequency by properly 45 formatting the
rial data 610 and generating the proper timng signals 620. Since the
| 0ddedzodat a 610 of the second radio 140 may not be read by the Core
processor 400, a refresh operation nust be performed periodically and an
Error-1-exit paranmeter will be signalled 230 to the originating device only
if synthesizer 130 |lock 630 is not achieved. Otherw se, an Error-0 code is
signall ed 230. 50 The fl ow diagram of the receive frequency driver for
the se®ond radio is illustrated in Figure 7. Illustrated in Figure 8 is a
third radio 120 that does not contain a synthesizer. Frequency generation
i s acconplished through channel el enments 810. The current receive frequency
is selected by sinply gating on one-of-N el enents 810. Figure 9 illustrates
the flow diagramfor changing the frequency in the third radio 120. 55
In conparing the drivers of the first 200, second 140 and third 120 radi os,
note that the Bus interface specification is identical in all three radios.
Thi s approach provides the "I/ O independence"” of the Core processor
al l owi ng common access by the Control processor 150 and Local processors
110 wigshin the system 100. 7 EP 0 207 948 Bl Thus, only the Core
processor 120, 140 & 200 need be designed for each new radi o product to
mate with existing options 110, 150,180 & 190. The total set of singular
contyol drivers will vary fromradio to radio and need not be restricted to
present control functions. For exanple, the first radio 200 may contain 5
driver® Select transmt/receive 5 frequency, Select PL/DPL seed code,
Sel ect audio nmuting node, Select transmt node and Sel ect receive node. The
second radio 140 may contain 10 drivers which include all of the drivers of
the first radio 200 plus, for exanple: Select channel scan nbde, Update
scan list, Select priority channel for scan, Select default scan transmt
frequeﬁ%y and Sel ect scan interrupt |logic. The second radio 140 would be a
superset of the 10 first radio 200. The Control ‘150 and Local 110
processors may be designed to acconmopdate all Core processor drivers and
have the capability to recogni ze which Core processors are resident in the
system,100. Moreover, it is possible, for backward conpatibility, that any
new Core Processor designs provide the drivers (or equival ents) of previous
designs. 15 One possible set of singular drivers that may be
i npl enented in a Core processor is as follows: 20 25

56



30 35 40 45 50 55 8 EP .0 207 948 Bl SELECT RECElI VE FREQUENCY SELECT .
TRANSM T FREQUENCY SELECT PL/DPL RECEI VE CODE SELECT PL/DPL TRANSM T CCDE
SELECT AUDI O MUTE MODE ENABLE/ DI SABP® #7/99BIBITRANSM T/ RECEI VE 10

‘SELECT AUDI O VOLUME LEVEL SELECT CARRI ER SQUELCH DETECT LEVEL SELECT

TRANSM T PONER LEVEL 15 ENABLE/ DI SABLE TRANSM T

Cl RCUI TS ENABLE/ DI SABLE STANSERECDV/RECEDVE ZREQUENCYANSM T TI ME- OUT TI ME
SELECT MODULATI ON CHANNEL 2@ W&CS MODE UPDATE CHANNEL
SCAN LI ST SELECT SCAN PRI ORI VPLE FREQUENCI ENABLE/ DI SABLE SCAN MCDE

ENABLE/ DI SABLE SCAN | NTERRUBBLEEE;) BLERRE EOREAN STATUS REPORTI NG 30

SELECT SCAN TRANSM T DEFAUSErEREQUTYDEENARERESABbBED AGNCSTI C STATUS
REPORTI NG SELECT SCAN SERVI CE UPDATE

CODEPLUG PROGRAM LI ST PRO@AW%L%%D@AH%H&% CONTENTS | NI TTALI ZE

SYSTEM 40 ENABLE/ DI SWWWWNSVD‘PISW&}E&DKE¢B@ENABLE/ DI SABLE
PUBLI C APDRESS MODE MACRO w ROL DRI VERS Many of
the drivers presented above &fd% ansfer to and from

the originating devi ce SELECTS (QARRIER (SGUEICHE ODETEC®Ps LEWEIaddr essi ng and
execution of each indivi du %qum%m\ﬁﬁ ﬁ&% ss 50 a driver, a
fair anmount of data transfer mjdq%/ ake Irch takes tine. Certain
processas require a serlm.éDESABIBoml@’lh&IR@EIS a series of
drivers nust be execut em ﬁ?‘é ﬁﬂﬁt devi ce was

I nstructed to perform. an exa con5|der swtching the radio from
recei ve node to transmit s?g&“ SMIT ' BRMENRUBTIMRyr pressing t he

Push-To-Tal k switch. The dr ISEHIECT MODUEATLOR my ecting the transmt
frequen®y, (2) selecting_the transmt PL/DPL code (3) 55 selecting the
modul ati on channel, (4) P@Jﬁ&}w DFAGNOSTIRS. I me, (5) disabling

the recei ve node, (6) sel eCtUPDATReCHANNEIND GOAN LES®Il, (7) enabling the
transmt .cont rol ci rgﬁww)ﬁ&l&ﬁgsw&upﬁqus
- % ENABLE/DISABLE SCAN MODE
ENABLE/DISABLE SCAN INTERRUPT LOGIC
ENABLE/DISABLE SCAN STATUS REPORTING
30 SELECT SCAN TRANSMIT DEFAULT FREQUENCY
ENABLE/DISABLE DIAGNOSTIC STATUS REPORTING
SELECT SCAN SERVICE IOGIC
55 UPDATE CODEPLUG PROGRAM LIST
' ' PROGRAM CODEPLUG
READ CODEPLUG CONTENTS
o/ INITIALIZE SYSTEM
“ ENABLE/DISABLE RECEIVE/TRANSMIT STATUS REPORTING
ENABLE/DISABLE PUBLIC ADDRESS MODE
MACRO COMMAND PROCESSORS
ad MACRO CONTROL DRIVERS

Many of the drivers presented above require parametric data transfer to and from the originating device.
The structured Bus 230 allows for addressing and execution of each individual driver. However, to address

s0 a driver, a fair amount of data transfer must take place which takes time.

Certain processes require a series of events to take place (i.e., a series of drivers must be executed to
complete the process that the device was instructed to perform). As an example, consider switching the
radio from receive mode to transmit mode resulting from the operator pressing the Push-To-Talk switch.
The drivers required are: (1) selecting the transmit frequency, (2) selecting the transmit PL/DPL code, (3)

56 selecting the modulation channel, (4) selecting the transmit time-out time, (5) disabling the receive mode,
(6) selecting the power output level, (7) enabling the transmit control circuits and (8) enabling the PL/DPL
encoder.

The Control processor {or Local processor 110) could perform this series of events by signalling 230

9



The Control processor (or Local processor 110) could performthis series of
events by signalling 230 9 EP 0 207 948 Bl the Core processor for each
event. However, this would take t?po%grgqé gye and woul d burden the Control
processor. Moreover, the series of events nay be different fromone Core
processor to the next, which blem shes the I/0O independence. To alleviate

t hi s pr olectoraipdces e &l ettfh dvliR. HweaR Ihis wOIRCHEIKS to® Mudhotmetkink WenI8 bariéh ths Séhtrol
Macr o dr ipwesssorS Mowbuapltye seriaK oft dvente xag bb idifareatf fromnéhieVEatki plocadsdr Ve e nba, daechm a
process. bEmshéd thkéQ)ipdepehdeneccur at the m croproces- sor 400 nmachi ne speed
rat her thanTatlieRals t2SHodgaadd spdad up tier proeess Macre Goplral tdriverst @e usad. Maale driveset up
and exec winpbnink Fieexeputionf indididugh diversdo RB0 a aredess.ctha ilinkagewilh oedut at@fe migreproces- ,
par anmet ersofP saghingppeaddathes e ebBus@3Q speedvacr 0.  The execution node |inks the
i ndi vi dual Mpare/&rivers 2e0epiitppte deasedes:rsstyp iend ergeutiens iThe ealyponeds nassae 330ARg retaltfui r e
Macr o seté%%a'h‘if theynatamater ¢ata rPalfired iorepeste thegiacro. ThepeeauiinpAnodp inks therindvidud fidverss ych

as,, t r anSAy-FracpsRREmiipg fﬁ'ﬁWﬂ”&Hﬁé maéfeﬂm ‘ép Eltpsd ?’é 't’é'ézatf?éc essary
i nt er N4l to'"?'ﬁ@’abB?' amelers, 25(810“ it §'F ef"c? ‘Pﬁ’e afegl as :
pr ocesso ff”y a' tﬁé’?‘? S‘MU'P ; °r@\§b|t 9P ‘Eﬁ:e to
transmit Y0k of '§@ ERHER 3\785‘?'3"‘55\5’? \’} & a‘é &) 8
processor are: CAN PROCESS PL/ DPL DETECTI O\I 20
STATUS, REPORTI NG SYSTEM DI AGNOSTI CS DI AGNGSTI C DRI VERS 25 Each
el enent of the system 100, i RedAMNESD emc?kgcgggcessor cont ai ns

teqrit

di agnostic drivers to test the I n t he system D|agnost|c
reporting is maintained throug Mﬁﬁ?ﬂcessor 150 of "off-line" via
speci al i zed test equi pment. TwWETArEeS REPORPERGSti c feedback are provided
t &t hegpoper ator fatal and non- ort will result if the Core

processor 400 or Control procé%%@éﬁ%w ESacknow edge conmand
signalling 230 or if 30 one ofPIAGNOSTIC DRIVERSe el enents fail 220. A
non-fatal report will occur if one of the Local processors 110 fail

i nterrogation by the Control processor 150 or if a mnor elenent of the
radi o #ar dweace elsmentof heERsterPRULIERAR MBIOREIBICRISON Sontains drRgiastia drvers toewtitpur e
3, each drtegrngf thesysee- P'aﬂn°8i°§9@ﬂ@m'51@m@'éﬁ¢t@m the GonrpluRocassar 19 of foftdine’ s

primaril wweqna"@gt%ﬁﬁmp@emo ic. Four bits of data 310 are used for
desti nati on"it Bees¥ Sfaoogste @é‘?bé@'t W%H'W“Hﬁ'g e grerater: | el ang) “%fatE‘SArfﬁlr‘d?W" will

perip herafP%’" fd""o‘é’“’f %’?Ee Tl‘oocﬁ'i nteo) ag’ff o ac'ﬂ‘?}%"z %‘"‘P g pr if
ddr es¥es th Logal °S§°’§6t5’
O e ﬁ"°§w"°u§§ B 8’°@8?°é§%°?5 by G 1 9% SR oo a0 on
single B o&&ééni&wbﬁ‘%ﬁlﬁ&r 40 nulti-radio installations as
o| i n

illustrate ure one Control processor 150 is necessary to
contr ok, theR&QﬁﬁgatB'F%'ﬂreQ; .Cﬁ e%ﬁvaﬁtthgﬁdm%iﬁ&‘n 60 -ﬁh 2&?%&3 aliliebss nPis dRarily
UHF- 800, fsod aferdii®lo oPERE FRHY Sed aam. %Hpékgn trhe whikice
radi os 120, toléOnafor vBFedidem ¥ a Sihdld Bas E’H’ ke 1BIR addreddbd YR S
280 jare |tﬂ6&dﬁ¢ﬂﬂarbfbs&rb&!f&)ﬁ*@é’fb@s£ﬂi& @06 s@iresddt0 to report the status of
vart ous contmius) usSioQnas Sore Prisebesas 1001440 &l 200.Glaly Vésidy ,on Rl 4iddil Bied30.Cnis allows for
synt hesi zeuwiti-tadie kastalkicna Gib Yilusia®@e in Kigubd1s IDnly ofO@&krol pRicessori5e Bechstanetd SodidGhall €
nor mal | y dpatatianrod thesk e@atiidsysuthes HighaBand,| UHF46€ areidibtF-806,Gor(e@amdieocal processor 110)
or may be cborhl pnesdssorsttih0 @ay\viecshared pmangrthef tiype @ding 120010 200ni t or i ng. 50
CODEPLUG PROGRAMM NG It is desirable that nonvolatile paraneters 290 of the
Cor e prOC%%?RWSPBISTN?@R@RTMGPWEE@Ner’r) which are normally stored In
codepl #g 290 be progranmmabl e. via the Bus 230 The control elenent may be 55

t he Contr ol Diyerscef<an inglgdeddp thecsystemg) C G9R89H 00 tprypROMYihe Btatys phygrious control
per sonal | YEES-HeFS chaqpe] astyity. EHPPb detech s éﬂ‘?\‘ Stapgby modey ATAMEL PRV AT | &
confi gur e d e drivers 400 are normally interrogated by the ontrol processor 150 {or Local processor 110) or

may be combined with a Macro driver for continuous monitoring.
50
CODEPLUG PROGRAMMING

It is desirable that nonvolatile parameters 290 of the Core processor 400 (or the rest of the system)
which are normally stored in codeplug 290 be programmable via the Bus 230. The control element may be
§5 the Control processor 400 or external equipment.
This will allow personalization of each system 100 to be dynamically and automatically configured via
factory computers. Systerns 100 may be easily reconfigured in the field and no alternative codeplug 290
stocking is required. .
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factory conputers. Systens 100 nay be easily reconfigured in the field and
no alternative codeplug 290 stocking is required. 10 EP 0 207 948 Bl
ANALOG CONTROL Audi o volume | evel ai® 207r948B1squel ch circuits are
controlled via anal og potentioneters in the control head 150 and are
normal 'y un us ntrol. A four bit word is output by the Core

4‘5’8‘ %‘SNT%%JSW de 16 IeveI s of aud| o volune and 16 IeveI S of

processor

Squel gh attac UdIO rtr:u'enr(.ar s Oc\:%cmg ar control S" w I‘O e%)%t%r ometers in tr |
pl‘ ovide a q’%a ?é’oe aIY u u on o qﬁablg or 36 ore %cessor j%
E 'Oga““’&'&fe% " gaié"varhn b“%@eﬁ o 036 Ak % Qo Gl

squel ch wi | ouaqgfﬁsvlfﬁ' ? ﬁ tﬁeo ol@ﬁeo rﬁis%%lc volume DIA is
processor s dchnmit gdmgg(gue\% s linbkR e capabl Ity to set a preC| se level

via the Contr ghe BHvEIS 286 Xr véfe Jan Kﬁx\éi@ﬁ’@rﬁl%elgcgesgible% W3] donirél PRckdRorO150 and Local
ranp- down t9odssdRS110.6thel Qe Wil HaRE b BFBHG IS @btSa %asé/webéu vid@héiBbrtrof Stose8dor 150
fhxed vobdineymad 19616imkdly laRipob Sr aMp-d6a 186 bbsked .l i Ng and transmit inhibit
| ogi ¢, respectdcueprycesdvksDllloAWik OB aGIEANNELiiRedl BoiliN 3ndOdquéithCicteRCRl sqcORECHHING and
syst ens 110yandnitdehitiliigpid, adspadtieye St or age, Trunking, Digital Voice Privacy,
Queued Conmmunity Repeater, etc., are RF. signalling systens requiring
access to tMeDUAJONCHANNELBCUits. This system provi des four channels for
this funetion internal to the radi o package 220. The channels are
controlled th thehlec@prasegspovyeiend 104 8@ Digid! Yoicsi YovaaenTrunking eDigitati ¥oidsy Privaey,
Control pr oeesesbrorysity Bepealer. 219 2i5Tbic Sigading systegrsraguingy aeceisde thepreagilator circuits. .
assi gnnent sTHSTRPR Rfvides iour ggapnelsHginie flusiction dnigsgh dothe gagiorppciiagrs 240 ffgychannels are
%lirr, Cui ts p‘?°6‘(ﬂ"?ﬂ ‘ﬁ ughdpe CIp BERPRYIL a@rﬂis‘%'ﬁlea'lsta@rm?dlelbyé}el 9?@““’ ﬂ?@esP‘ér?ﬁ‘? P5Y
c¥fannel '?’?ﬁ‘li’fséﬁ PEEeYe 'd? BerafssignaeiPat or a | s nor
baseband dat Pl WE f°"§ n '§ afr Brﬁ'ﬁe]s "sv 775'8'"¥>®%§a e’?%s's af"o‘:
TRANSM T P batjf aas S ms 532 q’runkl al:g" ?é-ll lce ItS atf’l’ tFans ahbg\l%d

| evel contror H t0 ¥ our o Scré s Yof transmit power. The
Core pro r (gggﬁ g the int erface and aSSI gnments are nade fromthe
Contr ol g@@gssg'?pp or Local processors 110. 30 PONER STANDBY MODE -0

Drivers 280 afgs BsR¥i %q.»rdvfaeé 08 biLbGrahRGRRS Avel WRrdl oG 65 ol 18§ dfsBrdieQevels of

har dwar e i nyhQgr Sova SR CAFP B cdsSor 488 tinfiols 18 irfiaddOME assieRMentd b Hidfe frohtfhe Cohthof "
280 Wi Il r epradebsortdo of Ldchl cRBicangters 210 of the system 100 35 and allow a

timed trgnsition fromfull-power to standby. The Core processor 400 wl |
retai n powerowR sTANDBYamsiiyy and Local processors 190, within the radio
package, have the option of standby control. The control processor 400 (or
Local processbiivets1a9) aneayovilbd o tieolrre pbcebive 480t ta pldisthermdie har@irdtd\Nie sBOMY ridlie to
Channel scardusy sistrspoweqesnsumption: @b drivert289 fvilic@ain el ¢urent pareingierh 21 Uiofdirecsy 99 100
The Cor e35prane élioyor imeDrragisition fnp {uilgewer ftrestendbe She Cpredirgopssers 408301 tetginrowbiogiuing

t he scan | ofndby aqd hespbprocossers 198, vithie therradiorrokagé, havedhesaption of slandby ewirale Thelppntiche
Cont rol pr o¥eeeEET 409549 Legal procesien it L) masdisprropipt lip stgpdby eedr 110. The
Qwaneters 210 include: non-priority scan list, priority scan |ist,

transnit defHNELPSAN, equency, etc. Scan status will be available to the

control | ¥hg eE rre t for furt hertoﬁponotr is to‘fk%;‘: d} E?gclfware £28 sgan. or%%g;s%aM
6 1% sc

controll ed grgv scan log'c cessor

have the capa &"’f;?“ ’¥§I§ nh§ olV i %' L) ao&e@@op 06 & 225%ate soan
directly (o rons O ey braltiod bitie QP Hoceads 160 0 Sshrate scan
This willg el&Wc lé{& 5&n

seﬁlﬁb @aﬁle cbf'!’a ca{tﬁlh%eémﬁroy fubtdF oSl Qlch a§ YBbpIs
i ncl udi ng ch'l 8@ gne}ffﬂb eEntroficasBGHE -

PUBLIC ADDRESS MODE

50 The Core processor 400 will have the capability to patch one of the four modulation channels 250
directly to the audio control circuits bypassing the receiver circuits. This will allow Public Address modes
that are necessary for certain systems including Digital Voice Storage.

CONTROL PROCESSOR
55
The Control processor 150 provides the human interface to the system. it does so by way of a
keyboard system 170 and display system 150. It 150/280 also defines the configuration of the system 100.
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The Control processor 150 provides the human interface to the system It .
does so by way of a keyboard system 170 and di splay system 150. It 150/ 280
al so defines the configuration OFPW@ éxgthm 100. 11 EP 0 207 948 B1
KEYBOARD SYSTEM The keyboard system ; I's conposed:off a matri x keyboard
and various drivers 280 that interface 400 with the Bus 230. The drivers
280 ar e keysohRp system ol | ed by the Control processor 150/400 and renotely 5
controlled by Local processors 110. There are two basic keyboard
conf i gur at TMeeyweai systish @70 ie corit@sadotira naattk kayteand andreetidup davesst asinhdeipienndento. The
dynam c withrihe Bus 200i e erivbro\R80 fire riochilyl dontrhdiedhbye thie rOpnteoh drocgssar 0 50/408 | apd tamerely i a
SO- cals| esdnitajest hy'Lokad procesears 110i ca- tion. The static node allows for a
one-t 0- one Theeppre trep Kasic deyboard) cenfigurations"anailale torthgpprienayd arsf norrhally Rsjes depenslentepl ug
def i ned Thedapmiciepnfiguratin aligws ficiul dag entry eerhertighupaiaciionrvia seifalled profta keyridenliic onl y
press onienofhet sigyc peage afiqysdferf 3 pre-te-pre depringrite-oErige i "MEMUTIRREPIR) o4 ey o
subsyste‘?ﬁ’fj plugcielined glodesy npde vm | | defl ne the transmt and recei ve
f‘ﬁequé’nCIe ithg slatjc; cop fi ﬁaao era y st?;.d
and r ece‘?‘\‘?’é" °f f"lﬁ"° T 3Is Ir&‘?’:’é Wé{h f"??o‘E%ﬁ'a"g? i ?iﬂi ac”‘i"ﬁt 0

t [

their mes Oqu *ef; %f 'Bmp P "ﬁzf"b 5T & Hlte
-Conf ! gur a COn tcc):: m ura’tlonm?ty atjj e%peqaqwt i bOt h
the Core eQ&e‘RPﬁ%&R r“‘?h d &‘IhE IontBF {e?é%? 53% A}Lé.ln i ed at

system pgyer - mcrm ecaa |es§

static md@h&bﬁmﬁ%&i@%&vscﬂ% rtl'%I caﬁébqltlés‘a&thg QtLtfcy moc’éod’lusee&@mh Q;ontpoh gnoow at or
W 'l be &kl .aof afPibStho Bhetatd? Wil d8labiBtd britd? RisA pRGHBaPAnk Rbr-prioffes FdP chanhél R/

scan, sedeRel nidliuit Whd (GrodP Aot e | JoRctVbdiNLobdl roe8dsiCT10(af | sbiedt AR desHe® GRASOT
119( Ao medesGhbledl RYeiéhRoe paedh MNB)gL. 20 nodes, sel ect a tel ephone patch
110(B). et geypbay oy eboduatk ilfmesiapl wih |tt|>nebencp Biepayd@chnigldsh Chrapes eritd are
di spl ay thaadédthgughdogidal) Aghadengiiitiolet @EMPtIng (g Mithas)l ot e BiEHy With gir@rabntrohiogi@an

engi neer ed Tirpodrjybis agp Ysed for multipexedticcest ot e kaybapd ay dispibyh siegle iy, roatide i@l ahdgi C.
Thr ee dre¢omarapd pamwingis B Controlprotdsk €%5@ disexc ale $ecO firiviis cankl ey daisias cheamnsl taliLeqal ay:
si ngl e kergcessors 119 Fhe sikgly keyradd oafipiaked dpiverssdrqgyailabledo (Ronl progdsses Hiddersieta edtH0
uses al | andHpayebydass\tee Sontmliprpressel s Cammendsparsinglis perfordd explpsivolysyothg Cot@!  The
single k@?"aéﬁ?tl“%l tiple key drivers are available to Local processors 110
for data_ entr \%/ may bypass the Control processor 150. Conmmand parsing is
per f or neBISERA %’@T\?@I y by the Cont r oI pr ocessor 400 DI SPLAY SYSTEM 30 The
d 170 entry

di spl & syg,{1 rov des tvvo unct s:

f eedback %d' ﬂ °§ fuagtiges tﬁ% g(? g

char act ecoffg fr °x'fn I’rr %a*baaasier f’?tmfrdos e Ert b B o
Contr ol a nsgr) re usedpo o Vregrgcessopl an g capp eséohe gqntgrro‘%de
procegs og 6{ a ﬂg& 'g 3 bal®"&hd
status’ noni L@rcbn.q,r o) 1%3 w'mso(c%ep%&%suwo
.i's the pidolBy )f4d & ﬁbccfefr e%ﬁﬁr@rﬁ Eﬁﬁnﬁ)f%s&'%n ls fte % HcAroeaddbrs 110

400/ 120, jp tﬂé‘ #B0ABRTaIRb RS tlel\Conlib HrdtbeEbS 168 iRERogats Al oF theCRRSIBIObSard DE
ifterf aCajdféEselseﬁcB&onﬁuEé@%%%éin 10bQo teBogh3€ oty le@dit dddfdsset 1 Nitialization
time, « he TaaEchBd pREQSEISOProvided theHuE I0QgYAdhRBIzabh ardftinfilge possi bl e boar d
addresses and configures the system 100 to- recogni ze only rel evant '

addr essebOCAIOPROCESSOBRS cont r ol processor 150 provides the Bus 230

synchroni zati on and timng. LOCAL PROCESSORS Local processors 110 provide

t he opt i ondo@hploergren $10mevide fthesapditne rend. ©xpaesins af systemt 100 atdoare Imated do thalseddh Bus
230 | #t ePyRA3p intetrailly tAAANEsetestaln] Q0yo tha Gdiopackhge 208di 0 package 200. Each Local
processor [5ady kpcalimocesser vand 110 eantsine anpredsremaiidadseess fay readhampiomiginayien. Local

f unct i onProfestaRYstamsc8 sy be Famkineg on Bsinsiey LR vibIits yied agdies 2o nijre thesarel

with t hePusdpita ess and utilize the sane bus interface 230. Local
processo Li°f p’E‘E?ﬁ??Erﬂ ‘BéP@mW"iaF? “f‘ﬁé"e(%‘?'i‘f'?'cﬂ“ Hcle8 apst thiﬁ&’eé’f‘ﬂﬁeﬁsﬂ’e“oﬁﬁf an
proced’ ogteiﬂrﬁ a? T Bug B '1°?Fﬂ Bofegeass 10 which glievr o
and st andar Tad'EBE?Q‘I'Ct Bt"‘\’/\‘ﬁY%?'i"s 1I8?§

ocal processor are n stan ne systems, a system radio may add or delete Local

processors 110 from the system 100 without hardware or software modifications. The Control processor 150
will recognize the change. Thus, the radio system 100 becomes mstallatlon and /O independent, increasing
55 the reliability of the communications system 100.
Local processor default parameters 210 always reside with the Local processor hardware 400 and not
with the Control processor 150. However, the Control processor 150 may alter various parameters 210 of
the Local processors 110 under control of the Local processor 110. For example, consider the Local
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their use with all radio praducts 120, 140 & 200 and option systens 180 &
190.- While the Local processors 110 are not stand-al one systens, a system
tradi o may: add or del ete Local procegBar207ba®8flromthe system 100 wi t hout
hardware or software nodifications. The Control processor 150 wl|

recogni ze the change. Thus, the radio system 100 becomes installation and
1/0 i ndeperﬂ'}@ﬁ*’ts°"fP'r§ﬁ'%§h%“}"ﬁ©°(6)5 the reliabili tg of the communications system
100. Local ﬁor'ﬁ@e%%"ﬁ Cﬁ'e?’&ﬁﬂ‘ t“%%?r’ea‘wé‘tsé’r dspiyy 29 'eF‘é@F H‘E"‘W"IQH"'? Hait. Ggug pnd

D er b (ot oy i T Tndﬁﬁﬁp ; %“E%*“ RGAEE S I
process ofs c‘fg‘; 9urﬁ e h rag:y eg%oe é roqirbmeci: ?at gggg gut simply

consi der t

The Sel ect Ca md’ﬁ: récial oces or
rﬁf 1, f@T &3

ﬁt%" Er%Fnetgf%" 11004
eg&p 0 mUéIEI!tilp

cont ai ni ng é(gsate@ %%gymw B o
system Cﬁ)nfdr A ja 184 Qf ec%ﬁm, rovi Qh e@gm ahBY
Change t ni@ﬂi@n go%ﬂ)@raioﬂnﬁn@éé@ﬁutl%’ésnm trdl b sinfio€ 10 change the H eet
code or 5 cowfel Erirél iptoRbbsor GBEMBY) Ko 1hb Bapablit) toGHEE LEESRFocBRbrsT 18P b of Bifline due
har d- pr ogr asmaegit idthé s@eatord&eniglrhtion) FHP baampleOMé BiFatod mal IFHE ey 1702with Chtnhels
code by whigdmridked brecbn@entigngl. be addressed. It is up to the individual Local
processofs 1 ltnetfalioding reppeesats 4 iseof podsibleiLbéal prosbsor ydtehar anet ers. Local
processors 110 that dermand system control, such as Trunking 110(C) and
Queued Community Repeater, may byp&RLEQR '@fdrol of the Control processor
150 and make it a "slave" to tfipaaidvofoe MP6RAGR’ 110. In this node, the
Control processor 150 will continue to provide the Bus timng and

syfichr onf?zat i on and operator |nt emm&S not control the system 100.
The Control processor 150 may haverigprowabATclHyY to pl ace Local processors
110 on-line or off-line due to_a_f reconfi guration.

For exanpl e, the operator nam %&ﬁymhannel s are Trunked or
OonventI%)nal 15 The f oldURUEY COMMUMETY SREPEATEROf possi bl e Local
processofl” systenms: SELECT

QUI CK CALL |1 TELEPHONE PAW%%?WEZ

QUEUED COWNI TY REPEATER S| NG. BhIREXAENGITDEE DPRIVECH G TAL VO CE PRI VACY
ANALOG VO CE SCRAMBLER CONSOL WSCAN 35

LORAN- C !,oCﬁATI ON SYSTEM ZVEI/WW& I AL BUS The serial Bus
230 provides the physical interfaSONSOIR |ISXFETMEssors 400 in the system It
consists of a 2-wire link (signal ggfiaofeiatiaznd nmay be bussed internal
190 to the radio as well as external 180. 45 SYNCHRONOUS DATA The system
Bus 230 is fully synchronous using basMH data at 2400 bits per second.

No cl ocksssi gnal is required smchomcgggouesysmperforned by each of

t he system processors. (Due toé%)f_lqe;;.‘{s&o &ts of the system and the
response tines necessary for v Dreprocessor may so be
required for some of the Local processors 110. The preprocessor is a sinple
4-1it nmachine that perforns all of the necessary signalling to interface

W t h the‘”seﬁﬁ“éﬁ'—% 230. This includes signalling intensive systens |ike

Sel ect Call 110(A). and Trunki ngn 110q P t% CONTROL PROCESSOR PCLLI NG
The' serial Bus 230 provides the physical interface of all processors 400 in the system. It consists of a

2-wire link (signal and ground) and may be bussed internal 190 to the radio as well as externai 180.
45 SYNCHRONOUS DATA

The systemn Bus 230 is fully synchronous using baseband data at 2400 bits per second. No clock signal
is required since clock recovery is performed by each of the system processors. (Due to the speed
requirements of the system and the response times necessary for various commands, a preprocessor may

so be required for some of the Local processors 110. The preprocessor is a simple 4-bit machine that
performs all of the necessary signalling to interface with the serial bus 230. This includes signalling
intensive systems like Select Call 110(A) and Trunking 110(C).)

CONTROL PROCESSOR POLLING
55 .
Referring to Figure 3, signalling among processors 400 in the system 100 is accomplished through
variable sized data packets. The data packets are asseried on the bus asynchronously or by way of a
polling format generated by the Gontrol processor 150.
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55 Referring to Figure 3, signalling anong processors 400 in the system 100
I's acconplished through variable sized data packets. The data packets are
asserted on the bus asynchronousisgp orobygasdy of a polling format generated
by the Cont r ol processor 150. 13 EP 0 207 948 Bl Each data packet
consists of a 12-bit sync code, 4-bit source address, 4-bit destination
addr ess, 4-Bgph daig paskes Gensists o2 B2-bit synecads. At serre, adgiessafhiyit destinationjagdross, bés
and an 8byp gouyy fbit cearatipn Fesfromah y! SCRBANep ery %%%@C"C?Weﬂeémn% &a%cké

source a@fffess are generated by the control processor WI ‘ﬁﬁp Irrat

found in 5 ThFl r"@del d sqyice gy ‘?"8’@; QVH‘Q P't"é" AR °‘a‘ﬁ' tﬁ't%p g '\R,here
5"

an assr‘ertF IQH'r é’§%do‘?e“5¥bl§ 4\/5?“? on éal ﬂ% mces or ﬁ;‘{,
recogni zi i rgr?f?f L5550 hib e éaﬁfé?gg:ﬁehé?i% éa% o tn B Wodtl]

data pac i Sde, V\/nere the poll wll continue. 10 CONTRCL PROCESSCR
| ORITY cantREL PRSCEROR Fodtwcessor 150 controls the pol | addressing (or

uencing), It may assert control at any tinme and establish priority over
Ot her procegsQnfe EdhubiProcssst B8 cdSIs tI:I_J'l &l Jd%§§hb orsbdudMEing), ASrhay’ BERUIRRI &t MES
10 oper aty t.dw&%e%:ab@%rbn@%vﬁ’mm Rm 08 ETHRCAALGS Sllows 3t resonse
COMVAND% Akh aLRRRRR kmmdsam&daeet@ontrol processor 150 or
Local gr ocessors 110 are acknow edged in this system 100. The acknow edge
packet memMxNDIACKMAVINiEDGIMERT Next pol | cycle or retransm ssion will result.
20 The nunber of retransm ssions will be I[imted and the operator will be
i nf or med of Allacoirahds isshied hyethel Garttion@rbdesser PFloa d.osab prode3ors IOl ase ealnawiedgralrini this
DYNAM C ARBRESS). NG 2&nowledg&aadhetafiust hesul withinl the next eglsexcle of Teirapgmission illTegult
pkot esmorThg 5@miz ot relransraissicas will e ditechand dheapareter will e dnfasmedhefta fault if faedpstingtion
sel ect IG@C@SSMQF@QS@M@DWII sequence. At power-up tine, the Control
processor 150 interrogates all of the possible address values to determ ne
t he pol | AUMERARDR @ontrol processor 150 nay aIter t he board addr ess

dynam cally_to conformtoas uentlal oII A b |sd ectededfgorythe

systen?sby e%’hﬂfﬂ '-"lcf's"’%a F'r % ﬁ cssor

consi der LA AT %g e ?° AP%"@"&WP i “@ga ety

Si t

e:.“r)lcf O:,me {'1 %l:i!)fcﬁ;:rd gdress gg dfﬁ, ucA[l gtyn%n%% gontlélrsgo d frmH 6169 b
a

used apd i n or| ente systems be avoi ded Th| s lim ts t he
desi gn 't oy oW Chl p CI\/DS processors with today's technol ogy. The Bus
interface circuit 400 should be designed for fail-soft and not |oad the Bus

230 if a | Oggthe Echkilidkion SoRldIEs- givER & ¥ HhaNArERGuIFRIRRTS JE Bio lsPstdri Birich @M a Malt-
exanpl e, (réceS¥3r4mfsydtdiioliaGadd iR b ARBITSMNifonmdf, if i8kdcommbBriedDihat ibWpdvef MidRpidcssd |
Wth the sl 400®oabsh Hdukdredly (5u8domnise Isydi@neibe) avbid@L tThie MsitsSihe dégpnlie siagiasrsar d
40 from cra0$ protedsoisadlih@odags teltablogyne sanme data word will cause the sane
out put | evelrhe Bisantetasptiayit 400 GhaRihakdngipasrior fAiFdft fandhadt iload the @us 305t Cocl fathire
pr pcessoroct®d Toieystech ity cortiavecke &inciive, feryestrapis ifooe oftie Lotk eroGsaers b10 @k ocessor

- 150—'s not e Biérieterfabs usdid gyith ahe volsfnecmtl sayelckhdsgnidaawer levsl iuncings should betpadardidi o
packagee 1o radia @ radio@Ohal teshie gatowerd willsayge thossame erputipvelapabi ity if the
standby fundbq gisplys 1800ang ekeyhoerd. 178 HunctionsT¢i dhepGentrplopragepioy 1 %ﬁ@qwa'@estmdra@mt
400 shoul ¥sEMy 9 e theyfopyal pragassay 454 nej brrgarsd Py siselay igiresh g ey gjér’t"@
nuch gai n t h‘?:?ﬂ'g 8agkeaesi@0 AR A 2% shoplg r?éﬂ"‘dF SO Seihing capgbilly | on is ©

te t
systent s F oo S;ﬁ&%ﬂ G %?409 BipuR st it Fsmestonn
dat a. The 'i’g %vﬂ"ﬁ’ﬁﬁ%‘" UREE"8IR® Wi w T "oat "?)V\? REPMIT BY CHEd "395 S
nunber Of I’ Q\ﬁ‘r ggé’ll;gl §o§1{r8 %Em%t? ofI tﬁ%r&c%gsoﬁgkgtems should be "latched” so tha

monitoring the serial Bus 230 for data. The acknowledge function will allow certai
so address. However, the number of retransmissions are limited and

should be considered in the design. The Bus recelver logic of all
recovery techniques to provide mid-bit sampling of the data. This cl
the Bus and care should be taken to provide "smooth” bit transitions
is baseband requiring proper phasing of the rocsiver.

55 )
MECHANICS

The mechanics of the Control processor system 150 (i.e., the control hea
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shoul d be considered in the,design. The Bus receiver logic of all recovery
techniques to provide md-bit sanpling of the data. This cloal kyl the Bus
and care .should be taken to provide gpsgpgtdggghit transitions is baseband
requi ring proper phasing of the receiver. 55 MECHANI CS The mechani cs of the
Control processor system 150 (i.e., the control hea 14 EP 0 207 948 B1
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processi Ng SRR ing@! dufdBank AdbiLack KBS Fd? BB corith AN iakld &Berd Q?&Qc%&bg/s@mgr eat er

degree ofs fﬂar&)fde@' irdd)  RGmARBE Y ; hamgpw A8y NG| Rri@R Gradisd, isdlidhs, CRRLILN Gnd

i Nt er connecsnh@itsmérts MRGThglARbINe BRidmPRIBbE | unRsEReY ARLifiandg 1P LWE hdads SRR fubctiona!

control heaslbéyssins;aay be nul tiplexed with each functional subsystemto

facilitate ppadealogical upiab pngiebrpdlysemcohi@bdhl apdtatsragiitiatiod deskiack.t he command and

control of each subsystem 15 provides a radio system capable of having a
tiplieit§aiofs vari ous radi os, functions, features and enhancenents in a

single, nobile systemw thout unnecessary redundancy of control heads and

f uncti onal. Bulsgdie eamprisiegnd provi des | ogi cal, human engi neered system

control and oper#iegpt twainietrapandent fadie pardiens. (11901502083 #rfata bus)230} epupled t91ppeh of Faid) -

at | east two irdioRogiene Aarentyal angollgby B0) spveled torgid dasus 200), a data bus

(230) co#fpl ed t ochawaeiprised incthat dherradip 1§ reaister imgpalied !SlrfEPt Kavaadio BOtion SAPPrSeS %feg’S‘G'

(150) coupl ed for fletormiging, g %l‘ew@sth%ez'ﬂua' state of thaf, portigay of theragio aFF°fq'tht° thfé'“?"Eﬁj

i's register g Ioft 2 ¢ é’jf sor At 409 &Y P?'Hﬂ""@o ppeatign tPaé ?"g‘g d'°

det er mi ni ng orsu "’f'té Yﬂ&epf "Vl KirerRegipys chhe i3glen EERYFHR d8 'etc P poister

- d
for cont ol | E@fﬁ ficd *%{1{,63534? P ggﬁgga% ";aﬁ“%ﬂaf:t RERmEBEE B B0font B0 ofiH)

i ndependent |y of the o portions e ra I'n response to data

recei ved at2 t h\eraﬁrg géc% tpt':laJnhfatth'Q'F\ tohé)gf saﬁroal processorsq%) Hll%Cﬁ)h&thlJ"&f’ rst radio
central contr glhcy kadeiveP THYBBALRS ahiMerTRbf isCafl @ Jighaflg bfsRM SALH directy
regi st er s3Tean Yetéinnes RLFU sighdfiifg Ptsmaid?s of QA& firdl rhaiCRIRLERY) trHscdildeuritadi 0 porti ons.
2. Aradio according to claim1, wherein one of said |ocal processors (110)
directly cost 0la8io acdordigt to lcRih 0, FifeRSHIENACY shidl TR GRc¥Rbrs Witbdtly (c3mRd)s aafdond radio
anot her (110) frequeady tFankceiver Wndido] MY) snasdarmtish(16t) dhedte Cletekmiads R.F. sigd@ling rpaliaime s
RY¥E si gnal | i eiprspalsadrirbtep0) afd ssaindl (120,1150) radindiequehcyatpueaiegr uhiksanscei ver unit.
3. Aradro according to claim?2, wherein one of said | ocal processors
directly coht roladio gcogesingriel apyefiecot firecrreneding cleima rrdberein\aae of ik radjolppgions] i @) copfrel
sai d ot her (11e3d @0 avingy Qf@!aér<1ﬁ0heé<ema¢07@|ag¢mp!°f=ﬁr$g°rna\ﬁm registary cpneprted g the
first (220) afg@®etond (120, 140) radi o frequency transceiver units. 40 4.
A radio accorgln to an one of the recedln cl ai ns, wherejin one t he
radi o pofti¥ng PEC gL 38‘ 98 %?dﬁﬁ\‘i‘?' whergin Spf 3&‘;‘“(“! b‘)"‘e““‘&pﬁ?g%}‘b%‘ﬁ“°“s
(170) and a pFS'B%'?gso'P“'VPViaﬂﬁ %\q”P'E i connect ed to the data bus. 45 5. A

radio accorgl ng Lo any, ene of Lhe preceding.cl alor, wheyeln said i aliby
i"SQQA:‘E*Sﬁ a pe(!igﬁg% déw fowfgob radxo CF qer (i uency % Gpendant

of interdepén i
7. A radio according to any one of the preceding claims wherein the data bus is a serial bus.

50

8. A radio according to any one of the preceding claims, further comprising a communications protocol for
passing parametric data to or from said local processors and said central controller, comprising an
55 information packet (310) which comprises:
an address,
a primitive operation code chosen from the group: reset, read, write, bit set, bit clear, acknowledge,
and negative acknowledge, and
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6. A radio according to any.one. of the preceding clains wher
plurality of interdependant portions conprises a peri pheral ,m miﬂw@ﬁ"m,
nobile radio. 50 7. A radio accordi ngp beoamss ene of the prec

wherein the data bus is a serial bus. 8 A radio according to any one of

t he precedlng clainms, further conprising a communi cations protocol for

passi ng pari&h#ieqteeics Arespackpge shouiddmas ainall dspessiblep it samgb resmen decominddaemns tisglay
controller, 16&6 'ﬁyg‘?aﬁ’g%? n'iegRus 230 infsfcemnegitsEhemme sheddealiof B1 eYpandiinotith towprro@enrs
an addr ess, T 160&@#2%'?%1%90&@ &390 SeriONfica AT PHEt ¢fistyling is reguitsd, read,
wite, . bit set’h me '"teé??ﬂy r'i%?ﬁf(ﬂ?@e"%léﬁﬁﬁsé@ dntorpay speally-

EP O 207 9 L{%l i thr::adloharci’ltl)tecturewth log: n engine con °R§I'a§’6t’ lsﬁjpe geedbp%
ackage sh e qae aT s P H’teé'f"i'% ﬁ9'7t?)' dP'B’d Friipatinierpaie
gl spl gy 16(%%ﬂﬁ: fc?g o % s Buf §'Z§€f° ) ?ﬁﬂ'@@f ‘E’ﬁ@ RSt “alidetion

far expansidyqdat mérg b a?&ﬁé)cﬁe% trLEa}r% are external 180 to the radio

120, 140,0& Gildfbuted ol G ¥id (] .Jssraé.&g&bf,;s%eg« Bal5ing 181 o

has been propsaterlash r@eafau.@ g.damewyna regi ster-np dressanl'e;

i nt er nal | y,previties simbig andrelidblécaBifg Tﬁiﬁ?éolwﬁ'ec{ d?tﬁi b&twédh ¢id RAEHEF S coMdoRentsO T cal,

human engi reemiogsl aC a0 bonkbidneap ahiad trnfty BeAbIASKb® With ﬁ:ﬁ&on Whdspsism 1 '?a%f dite

has been properatdeidpua, ol b fsedbackieiina ldr he cbB@irditafd corREiRk ba# surgdses sab

i nt er nal sy ,praviges @ ragiobsyseadcapatls lof haath @ madnéily o6t wikicusWatiBs,| REHt6R! ,featbw&Béhd

engi neer ed setantantsintsimd swplermdtdie systdm ditibitenndcesat) awkindah@t df cpit@Mied@Sandunctional

i ncredi bl y shsytpgipndar chitected radi o structure; 10 distributes the

commnd an®"¥iat egiFal iroecesinegrehsvsan cprirol wdoperei veliceiidpgeesibais,  provi di ng

fRemwith a greater degree of flexibility and aut onony; provides sinple and

retiabl ee"cfé?qﬁ“ﬁg i nt erconnecti ons between radi o peripheral conponents;

enpl oys a " rr? control head that may be nultiplexed with each functi onal

subsystemto éagﬁ [I’?s &9%per a or |nput out put and feedback required for

The_ Lomand apg *heRs "“ac % el 10 %@Pa%gu%z?ﬂaa%'eewaew sl

capabl e of havin ar?cté?js‘ F g‘e % tlons f eat ures and
"he

enhancemant S fof d e | | ’al 1 dwll? y ?s%e 0 eﬁﬁ‘ﬁﬂs&ﬁé}ﬁqﬁg
control headsp£ 1)5 . éﬁ 0 rolﬁ t e op rai 3 po r,}Ee tadio ,
engi neered SY%QQﬂtﬁMﬁJeB ndé’rﬁ oplﬂg Blﬂ rtlxré lélata

m%

iv hf xster
radi 0 conpri St petion] €St tWO I Nt er depen ent ra o por i 5%
200), a sata buand Z230xt GeWRMRS cﬁrﬂoiﬁa(@ﬁopéonﬁﬁ}nﬂatésagérgn% I:létht’éor @6}9 séid register
central contrmbdnekiadidQta BRUH R6tall onfdt ofthslAkia pbHishs 2 characterised

in that the radio is register nodelled in that each radi o portion conprises
a regi ster 2f oA raist £eating Rocldrh 12wh@éih BE $fl3@id Wcsltprbssels i 1©) BfectynéhtréI®k hisPRaO
t he radi o acciudénty ttapscpiagramitt (220) alat anopas $80) isOar (RF. siifhaling OBRIn PhiGK QRS
(110. 4068) f oveterminesy BF signglirgheragpersatf sadfirstiradid¥esugpoy ransceivef urlithe r adi o
substantially i ndependently of the other portions of the radio in response
to data reéei %é@"’at’cc?fﬁ'eg teegjeigt & rwhereintdnatof paid forad mroc@48ors directly comtiold 4 Becbdtbitadio
t hf:‘ central cER¥MEY |tférrsc?@5@9m €18PmMdfli andtseid ophar € HB tdireatly dlateanines RF. signalingsmrach-
regi st er mean¥®V Pfasa‘gé'F% Z&Qtaad BRFENG (370, AP raglie (frequepayrtighsceivertuniés. r adi o porti ons.

i oot ""Cff“”d% P o % e of 1 Sy i apeip apo G FiSoEYIRh s @ convol
directl cont o
anot her y( 110)5a d ?15 'ﬁv'ﬁg ags é FP$ %ﬁm@\ﬂ?ﬂ TORSTE Lpying a3iggister cogpacier i thes
R F. signalli ng par aneters of said first radio frequency transceiver unit.
3. A radjosgac | dabrdih 67 ; ] roce

b ani i) el fo gl Ui bRl G hord i pRGRY oPpB5E5 D gorieny

directly contgog,lpﬁsegﬁﬁf,,g
said other (110) direc determnes R F. si gnal ling param eters'of said

first (220p. amchdResednding é?aQy ondHOY) thé BidEdin 'CRIMLEIHEY%in! §rdbF SAY VoFanty BF 8 de?%dé}n
A radi 0 accorgbiidts éothpast¥ a@afneral dellite BF £MmESlk Reicc! @l M, wherein one o e
radio pestions is a control head (150) having a di spI ay (160), a keypad

(170) and & px adiessmrdingay briy(bna of 8¢ brételing GIaIME @Aér&iA tHeQialalMas is a serial bus.

8. A radio according to any one of the preceding claims, further comprising a communications protocol for
passing parametric data to or from said local processors and said central controller, comprising an
55 information packet (310) which comprises:
an address,

a primitive operation code chosen from the group: reset, read, write, bit set, bit clear, acknowledge,
and negative acknowledge, and
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data bus. 45 5. A radio according to any one of the preceding
wherein said plurality of interdependant portions conpri sesHm&g

0
frequency nodens. 6. A radi o accogpiorgrbas Bny one of the pr E',Hm#l”",
wherein one of said plurality of interdependent portions conpris moTg ¥
peri pheral device for a nobile radio. 50 7. A radio according to any one of
t he precedi ngoptiopgl deawherein the data bus is a serial bus. 8. A radio
accordi ng to h§eyrie ¥iua ateof a perthinarydiedeteninet of eligeed by.gRgRPFINE!H Gogmunicat-
communi cat i BB HPYicHER fromar 19He addrrgsaBla register pfiteat gtics- to or from said | ocal
processors and said central controller, conprising an 55 I nformati on
packet % (31 0@ Wil E‘ﬁ"’é‘a?ré‘f Fgﬁ‘sg'va%ﬁ’eﬁdﬂ? @@E“a“glPEﬁci‘%f‘g‘f’?fe°°6‘H§P%Pﬁ“6 [YRPR %BHosen
from the grBURcomalsas a SyclicRredyfdpney chagkpackely it clear, acknow edge, and
negative F@gkr&%\tghedge, and 15 EP 0 207 948 B1* C L M S * optional

dat a, V\/nere?)ny 2Virtual state of a portion may be determ ned or altered

by, . resgpect | A ' ol 1 et
2t esBabl eol E{gﬁﬁ%ﬁm Mg ;Q",gﬁfg“&gﬂéﬁ gl o Hpiindd: WRprhndnl o ooty
wherein the I nformation packet further conprises error detection data which
CONpri Ses a CHCdnl Gubre 'RAUAARGKoRIL Sl BREKEE do FRYREMISGAIASRES pak Qoglstred 100,
proced6 de trapsAvAE] 0, tho, _?rfém&dn@aa; §2Eb3pdraiom bdns (EdiSHRGITRIB Rfoconimunication
f onct i gnnementooy uk PadlbisiifGiniation (@) Eanbh4AC UMk ud @bdeQibpéraidh Atdntardusenpar | es
et apes sui vanbesn émat) cd pagien dirfordaion (310} Rn B8R, o8 Jue ad' nibihsodes GiidtbSedle de
processeurs natenbbals ppaessoaginmdéieds fad @Qistrée3D8y udd @BisolCde tdtiinunbdiidn sd@0flaire
foncti onnant (@¥)cooperation dans |e dispositif de radi ocomruni cation 15
(100), un pacfeledn recoitreh sénrale ipequel ShDIMaiaviremaant dela lisisn s commuirdtionaédpBaimt | on
at./un 2 guneni3os(b) on 6not ce paquet d'information (310), en serie, vers
| "un au noi nsddregceomplitd'srdsation défignée panls sods| dopéretion ebllaraymentr s nod6l i s6s par
registros, sur une |iaison de communication serie filaire (230), (c) on
regoi t erf sHPPERCPdE selog o revandiqatian, tdensolpaust 5% @ParFeouemPdeists Aprciggistige ont des
communi cat i B{SSespresieiermingep,cet sans lequel '°sg’,?3 ‘3'? qeagration ebLospAlissement SHH PHLYISH
desi gn¥e paFa'T"?"?%ﬁ?sEP"B ngTb'ﬁs‘sé?pe? WeBinent . 2. . Un procede so% on la
revendi cat i on of ger é%%".lp r'e i'“ °5%a“ﬁ'} LU 2B P YRS HEP PLBE® U COPRRPIEL F B 28Tkt
des_adr esse S B N 105k SOk 85-o0106% 5 ARSI 2L,
acconpl i sg& Sob ml%aégség) ;z YécepteurC Al ACt O 'SBES respecti vement par | es
dt apes,sui vant s on gbnbre un paqueP d" i nf or mati on (310) ayant en outre
une adr esge ygoobR'shiEs RY8rbndcditn ﬂ%ﬁﬁe&%ﬂ%&%y b EBRBHSHcn S« BRmEIRIBHY Bt 1
on acconpl "Enbut@%ﬁ&éds@é%r&’b@&ibérﬂkﬁt aP oS BlbfSos S¥ahfes adr esse correspond a une
adresse preddtgigghsish phqbtt dRFPRERS R46) 2PRES] dufid uledtresR b Sdglse, bbCept eur . 30
3. Un proced6 shabdmplitFoseratibnprs&iaé b NinbanaticitontbrRE dats uh RBisd /PRSS &sque cette
gener ags ON  adresdo a6rROIOAL BUH EFRID qGIRBE S dahs luh Pu A3 FaaRir& doPEREssELES POlissy pae Nt
par | es et apgBiresuécspieires: on genere un paquet d'information ( 310) ayant en
outre une adresse de registro, et on acconplit |aoperation pr4cltee sur
| i nf or me& i Yn profiécaion ladavendication &.glast lbgiekidy @gms do hiéstpaet d'etcompldfement sont
ackesse cor pesysereiadsrigépsresppctiversentpar loe Steped@bivanies dans un jeu de regi stres de
proces$eur s nmoBEIENYS N naauet diifametion (318 eygnterlr eyitre Ane Bjitesse e dehistrs of gypnt des
revendi cat i §pdes &fin &'aravmaetipoyrde;cage derésation: eh6ner at i on et d' acconpl i ssement
sont en out re Vaicarirlt Fepseation prépiiée spn lesrEpmnéqs préqitéas dans, y sedistip perptsé.slorsaye
on genere uh® %?g;g{ﬁ;%? Wt feaistreov sk jH dansdideudts replpt poe prRee st e dslizes par

A I {
reg! st Lse et

5. Un procédé selon la revendication 1, dans lequel le code d’opération est un code d'opération de base
qui est choisi dans le groupe de codes d'opération de base suivants : restauration, lecture, écriture,
instauration de bit, restauration de bit, acquittement et acquittement négatif.

60 6. Un procédé selon la revendication 1, dans lequél le paquet d'information (310) comprend en outre un
dispositif de détection d'erreur.

7. Un procédé selon la revendication 6, dans leque! le dispositif de détection d'erreur comprend en outre
un paquet de contrSle par redondance cyclique (CRC).
85
8. Un dispositif de radiocommunication, caractérisé par :
un ensemble de processeurs modélisés par registres (400, 200, 110A-C, 120, 140, 180), compor-
tant des registres adressables pour modéiiser I'état virtusl des processeurs modélisés par registres;

16



donnees a titre d' argunent- pour | e code d' operation, et on '
| " operatlon precitee sur |es donn6es pr6cit6es dans un reglﬁm”mnms’m””"’
| orsque | adresse correspond a un repi@idrsguds est defini dahs untjow de " »
regi stres de processeurs nodelises par registres recepteurs. 45 5. Un
procede solon |a revendication 1, dans lequel |le code d' operation est un
code d' op6r at i ondegondyensedecpainmanitatian cingirengritivg bhie séyie ditape (200, ioedemedtar ps paikcéson
de base sui varsews mpdeisss paredisyas. Phus tst agmenuniGation entre des reégistressasrestaber etle bi t |
restauration de ¥l PRI}y EPtCBMENeaten peus déthereendinform@igatavec. legQegigres (grressables,
proced6 sol on PAPPRIEHIREME FBf™eoans | equel | e paquet d'information (310)
conprend %en out r ¥ EH%E Vfthel depeProsatsawe MorFlispscrar egistres peutigire dtermingou s

| a revendi cat i'GRCB S MFARE" [PLGRIen Fininisy Broygnent ges @aiptes qud aprieatipny gigformation aux
conprend en olt¥¥n paquet de contr8le par redondance cyclique (CRC). 56 8

n O po 4! Wi RS RMIRERER PARLEChBoEoP Bt S T Hgmte

cofipor - tant des,fegbsir €s adressabl es pour nodeliser |Ntat virtual des

processeurs nodeld S8sdHRFatibEnthdngRen dfre: | !111ilc 111111 11111 I11D1D
11111 EP 0_207948un8é]ode d'opération de base chaisi dans le groupe o codéﬁ_ de &sgeﬁeémya%}ﬁ, léﬂ:ﬁti’e,
comuni cat i on gcRGETMsRDRIBN debit Fktautfidnl & bit! dequiietehiet Qquitbmdrt héganect ant | es
proces- seurs nogksldbmbss dpidnnéiBgest res, pour |a conmunication entre |es
regi stres adressabth®en dedstddfon ab@ CdhmProfnt §OSTWENI cat i on pour |' echange
d'information avepah®sds agrdé p# sedaila®esadly®@s, conprenant un paquet
dinformation, 5 grace a quoi |'6tat virtuel des processeurs

nod6l i s6s peatentegpdiches peut etre d6ternine ou nodifie respectivenent par
Na/r6cepet on d'information provenant des registres, ou |'application

d' i nf or mat i bn Fukgysteeghist res. 9. Un dispositif de radi oconmuni cation sel on

| a revendi cat i or*egigstery kst venglaanden abhngigar Funiisystembenaiaien dhi01 150, 200), cinemrraihigdem
une adresse: GF EuBlRystembaiiohs vedHndenesRatenkien 23%) ring Ainem: miy Serm RstenbissbLRdeney
de base choi siF®WaRSKtoller Udhe de codes de base: restauration, |ecture,
6criture® i nst ayfPdtribaekarnzpiret. dabdas Fnisystsm eaisigimodsiiat st infemyisder Rupksystembe-
acqui ttenment & a?"i‘hfﬁegf g zum Bestimgigq og gy ‘??gd; ",B'ﬁ"?@l?‘@’é‘“dseqestﬁ‘l‘“%?weﬁ@_"s
detection d' e@?senﬁ;hzr(?o'n rhzé'fil’?'ﬁer{' i isgnar @?f‘_ E’E?" B@'SEOPHPJS Op (110, 400) zum im
redondance oy SHIE SEEMRAPIIEIE o SSpm g T o it gkt st e
vonei naEgéer a%@g&gl g;n un sya entererchen (’i %‘3 50592 Y e JEHEm
der Funksyste ed’nyﬁicﬁ BorVSoh @r?@&% i 5 al %ar ﬁhd‘%ﬁ‘ | tRe orrichtun
Dat enbus ver bypdeBePatenbedYuf & s%ﬁflg% erciil' dnks z%r ié% bertrigt. .%\éd“&%%l’ °
gekennzei chnet, daB das Funksystemregisternodelliert 1st, indemjeder
Funksyst enb- FikbeRmeinBchRABIpRIR 1, ZWBiB8RE! ALE KAGIEPrBsln ARG Mokl URS | il
Zust andssgles Fuikisosi-ath@efbiiboreRRISEI0R fHOIbr Tl Fifdiblol BRe) dPEARRIgId SIdASE
Dat en und ei neystdnoiktadizaSignkipasstop Her (eistdd, Furl@8ued2+SBnisBmMES §aditHe & B&Bmmt.
unabhangi gen Kontrollieren des Betriebs des Funksystensberel chs von den
ander en Ber®i Chrésystiers nbahnkespstier?s vehsisgiie Cdee Nidkatba N Piorassied $i1a) ditbke @8 zweite
Beréi chs enpf &wgkenvenziSendsami8ngersinhaltrti 20B140) kontiolibetBindl dor veitaré (1ab)alirkio Signalgeragto-
(150) par@anet tar gereesteDd@28h zur und von der Regi stervorrichtung Cher den

Dat enbus zur @RELZIRi9aEHOy H10) RunifepuentBtndsempinpesiaheliencbedlisamtt r dgt . 2.

Funksyst em nach AnsE‘r uch 1, wobei einer der |okalen Prozessoren (110)
direkt eln e4.e|Fgrtk§yste nach einem der vorhergehenden Ansprilche, wobei einer der Funksystembereiche ein

Kontrollkopf (150} mit einer Anzeige (160), einem Tastaturblock (170) und einem Prozessor mit einem
45 mit dem Datenbus verbundenen Register ist.

5. Funksystem nach einem der vorhergehenden Ansprliche, wobei die Mehrzahl von voneinander abhin-
gigen Bereichen sine Mehrzahl von Funkfrequenzmodems umfaft.

50 6. Funksystem nach einem der vorhergehenden Anspriiche, wobei die Mehrzahl von voneinander abhén- -
gigen Bereichen eine periphere Vorrichtung flir ein mobiles Funksystem umfaft.

7. Funksystem nach einem der vorhergehenden
Ansprilche, wobei der Datenbus ein serisller Bus ist.
56 .
8. Funks_ystem nach einem der vorhergehenden Anspriiche, das auBerdem ein Kommunikationsprotokoll
zum Ubertragen von parametrischen Daten zu oder von den lokalen Prozessoren und dem zentralen
Kontroller umfaBt, das ein Informationspacket (310) umfaBt, welches aufweist:
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35 Funkfrequenz- Sendeenpf anger ei nheit (220) kontrol IW
weiterer (110) ein Funkfrequenzsignal- systemist, das Si m ﬂ\!“\“\
er st en Funkfrequenz- Sendeenpf EngeEr[ﬁ& §4ta é)iesti mt. 3. Fuamﬁt *
Anspruch 2, wobei el ner der |okalen Prozessoren (110) direkt & né zweite
Funkf requenz- Sendeenpf anger ei nheit (120, 140) kontrolliert und der weitere
(110) dl rekt &hgnméspar ame- 40 ter der ersten (220) und zweiten (120,

140) Funkf r eqeigenzprib@iele ©p@atohsagRl @dr REEbdr @nuppe ZliriicRaétzondLesbr) B HBEE BitRa6M

ei nem der \Ewdhehen dasttglen unepitveslBRstatgeh alsgaiznekt, drirwahivaikspasrenber ei che ein
Kont r ol i kopf (ddutth det tirtedila Austiiaizeneg Befel Hyrcre tazelinematidira tranr ik arakristibr Dated Nd
ei nem £r oz destis von ddee i @em 48dressierbarerd Relbstar Dipb@nBrusichs et edengsRadpristeeden| St .
5. Funksystkam.nach el nem der vorhergehenden Ansprtche, wobei die Mehrzahl
von vonei nander abhan- gi gen Berei chen eine Mehrzahl von Funkfrequenznodens
unf aBt. 80 Fugksysem RaphSnenivoh fetebei dee ifogeationseackat ayfiersemdehierafenirnasaaien URiHb|
dj.e, Mehr zaH¥® von vonei nander abhan- gi gen Berei chen eine periphere

Verr i dAt ungit WKisehes FRBIHFIERIVIPIN $P88%M unfal t. 7. Funksystem nach el nem der
vor hergehenden Anspriche, wobei der Datenbus ein serieller Bus ist. 565. 8.
Funksyst em nach el nem der vor hergehenden AnsprUche, das aul erdem ein
Kommuni kat i onspr ot okol | zum Cbertragen von paranetri schen Daten zu oder von
den | okal en Prozessoren und dem zentral en Kontroller unfaflt, das ein

I nf or mat i onspacket (310) unfaft, welches aufweist: 17 L 11rtu 1l

k111l 08 EP O 207 948 BI * L 1 eine
Adresse, einen primtiven Qperationscode, der aus der G uppe Zurucksetzen,
Lesen, Schreiben, Bitsetzen, Bitlo5schen, 8estatigen und negatives

Best atjogen ausgew~hlt ist, und wahl wei se Daten, wodurch der virtuelle

Zust and ei nes Bereichs durch das bhermttel n von paranetrischen Daten s
jeweils von oder zu dem addressi erbaren Regi ster di eses Bereichs bestimm
oder geandert werden kann. 9. Funksystem nach Anspruch 8, wobei das -

| nf or mat i onspacket au~erdem Fehl er er kennungsdat en unfaBt, die ; 10 ein
zykl i sshes Redundanzpr O packet unfassen. 15 U 20 25 30 35 40 45 50 55
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