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MODULE FOR DATA ACQUI SI TION AND CONTROL IN A

SENSOR/ CONTROL NETWORK FI ELD OF THE | NVENTI ON Thi s
WO pwensisen rel ates to a data acqui sition and/ oPCT/G2008D00135

nodul e for interfacing with a device, and for

comuni cating with one or note further data

acqui sition and/or control nodul es, each of which

iMORBULEFER WATA ACRQIHSHEONIAND EQNTROL SN IACSENSDRICONABOL

set of nodules and devi cqgHf a distributed

networ k. The devi ces may be sensors and/or actuators,

so the network is a network of sensors and/or

| or/control network"). BACKGROUND OF

Fl%ﬁ&%&m%@lﬁﬁstn but ed sensor/control network is
This ingentionielatesdp atdain Roquisition arsiieredntioltropdiie far imedasing with a
delfRkChnd faF ko unr‘b%ﬁﬁ%&vntﬂ%qg% g ugt \/\?1 élégﬁl[ligggn 8hd/or control

nore sensors) an tuat or es ude one or :
megiHies, gachat whish mtﬂf%n%twmhtmﬁuébe@éﬁmﬂhm genies | Thyet the skt of
m{ﬁ}fesc% é’é\fbe@wrnwg‘a%'in&lfteosﬁéﬁ k, E}‘?éjﬁé\n&is A&}y B88hsors and/or

nodes. Sone nodes may I ncl ude actuators” an
aciaiarsr 20 the ngtwerk éea sstwajh Pﬁﬁﬁnééftsé’@ﬂ@r eRkiatara (@ "sensarteentrol
nedgbigtor), and thus fall into both the categories of
sensor node and actuator node. The actuators are
controll ed based on the output of the sensors which

Bﬂgkgmum|@p THEANGERITIONt asks at different [ocations.
i s known for each sensor node to conprjise a

A dlisHibtesLs o PRy BRtwor lmame@mrb obsaaiially dispiguiad autonomous

novReY ifoh iAEIGIO R8T ﬁBUe@” ﬁéludeT&?e Py &Sllees%?]sors? and actuator
transcei ver transnits to and receives data from

nasieR dwhisk inciiderRgey WrﬁtﬁcwaFQﬁ@ Aetisiidruted senrgr/capire) network may

cd‘nliaﬁﬁl HBY RYmbdt & SBhE6raRIIRS 88 §6t[satBF ﬁ’&o%%%ém%%@é rr%tuﬁclude both
cgat hered fromthe correspond H)qg sensor(s), for exanp

EHOEAHRgNaNEI(®g- 3 SRR “ﬂ‘éﬁhéj thﬁﬂh@ﬁt%iﬁ %m%iﬁtuﬁi%:aﬁnd thus

fall Hed HEthMGe S4t8H6MiesSeHERhE&hods 288 Bbtubidr hekéd. nﬂwea&%é%rs are
signal conditroning - before transmtting t

cqsirgtiecskasgdpatthe @Hmt af thg seprorsuwvhish denitor @%&Wﬁnﬁs{t@ﬁks at

difféidht b&stionshe i croprocessor controls functionality of
the wirel ess transceiver and sensor(s) in the sensor
node. The power source, for exanple batteries, is

It [sS@dWh e dRhR@ABEr AdHR 18 RBFPFiéSA wirlless BBRQERZS 4 mitbrocessor,
the wirel ess transceiver for _data acquisition, data

a PPV GRy 2BA @NE f IE® APRA T e Mfireless transceiver transmits data to

and receives data from other sensor nodes within the network using radio frequency.
The microprocessor processes sensor data gathered from the corresponding sensor(s),
for example converting analog sensor data to digital sensor data — including signal
sampling, signal filtering and/or signal conditioning — before transmitting the processed
data onward to the wireless transceiver. In addition, the microprocessor controls
functionality of the wireless transceiver and sensor(s) in the sensor node. The power
source, for example batteries, is required to power the sensor(s), microprocessor and
the wireless transceiver for data acquisition, data processing and data communication.
The sensor(s) monitors and tracks changes to a physical condition, for example
temperature and pressure, to generate sensor data in the form of anaiog or digital
signals which are then transmitted to the microprocessor for processing. An actuator
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The sensor(s) nonitors and tracks changes to a
physi cal condition, for exanple tenperature and
WEe@sasnse2 to generate sensor data in the forP@F/SG2008/000135
anaiog or digital signals which are then transmtted
to the nicroprocessor for processing. An actuator node
simlarly conprises a wreless transcei ver, a single
nod¢ similpriycerspiies aawiriers transgeiver, ariinglmicsepraeessor, a power
so@r‘é& YAk gﬁé or fFe TLGEOR. Gﬁ:\@ %ﬁ@ﬁop&%@&%ﬁ? le3ntrle ﬂ%cédt'@ét&r(é)sc)y

to 1t control data on sig
sen@e@tméqontwod) deterased gn sigaplpapceivairom é‘?%ﬁ?@@@y%r s of
both types of node have to be conputationally
sophi sticated, since they receive data sinultaneously

The msRoRTACEs e oklRIh dves oh Rede haveHiclke comnutatiogaliusnphisticated,
swfé@ttﬁ’ey rEB&Ve HRRIKhQkhebydl %H Mul’ilﬁlglé'oﬁﬁ:eg ESRPA VIR @mitting

phi'sticated progranm ng g utat|onal
coiaml&ata besy &ﬂrﬁgr%tue'ﬁala/ rﬁew\mﬁ%rﬁo e@ﬂ@ﬁemﬂ@aﬁed programming,

8 d Lﬁ‘&oﬁa d%é?CQQsH fing 80¢h 4 RBlwRRRthélafdré alcBmplicated
ane%@nsﬁ : ﬂp T€| n? NVENTI ON A first z;sSec?qp(;cf:ae

a“f’mr%chH%ﬁf“ij wp'?@eaﬂrwawea@anﬁ'@ tion and/or control
nodul e for interfacing with a device and for
ne or nore further data

conmmuni catin éN
SWH&@ QFJ#E:?\W (%trol nodul es within a
A frenadpetCenhie mvenﬁbmrdwatEa@dju.gfort a@d/t:mdrm@r mbBds feSntefacing

als suitaple for interfagci ctive
i i Lo 5ommuEIcaiee Wik Bk bf DEraiisvh et Agdisiinanglor

coﬁﬁﬁl?ﬁéduﬂéb’htvitmh aleh¥eidontrdinfetelekacagion tﬁé further me(Ies is also
cont r ol

| e onprlse a tran ei ve or e
sufighs ehmsATRoTES Wi AT R RACH Y o The migisAndl B Ay Bpvices
thikefonR lksendoif/ddntriol ﬁ@t%ﬁkc Elfﬁé dedal RIuisRiBA SRHRH coitra n&ﬂmasn d
m crocontroller, first. and second nmenorj es %lrré)rr](g

cogyispha trapseaivRs e restVing datadtasm Anthirapeeiing Gt

seRbSICoRtbl redtivork, ﬁﬁ?é’d&qlc@b@tfdlléﬁdonﬁb@téﬂwsté@édoﬁﬁlcrcﬁsontroller
further c¢ nnected to t GE transc

t
R e AN L K A LR

ar@emsd:swucﬁmg BBaiS; The GirsTeadrd corgroleis adniner tc@nrmmmotth@ne
of the f and s&cond m, cf ocont, rs seIF { tﬁl)él .

woghe: whis e SRepas MieeRleTas el 5 Somrgtinglo e Bevice.

THOSWIRGINgtGarisds b@éﬁableeto @bhedct 0he bhigeffirgtsind aadonuec 0 n d

B Shb Sl o SRSt gt cect o

reBFSEHINg otfiet bPBRirstaindaesom infcescofiftbifers f bk résRdtvelsther of the
from ang (ine of the first and second nenories, and
firg N MESI%ISEi al |y i ndependently of the other, so

t hat the operation of either mcrocontroller is not
Thunst ggcr:hugf tﬁ‘ej fnbs\{ atntlzi1 gec?otnl?zl microcontrollers writes data to or reads data from
any one of the first and second memories, and operates substantially independently of
the other, so that the operation of either microcontroller is not interrupted by the other.
Each microcontroller writes to/reads from the memory to which it is at that time
connected: then, when the selection changes, reads data from/writes data to the other
memory. Thus, each of the microcontroliers is not overloaded with data, and there are
buffers to receive data which a microcontroller may not at that moment be able to

receive. The microcontroliers may be implemented without sophisticated programming
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Each m crocontroller wites to/reads fromthe nenory

to which it is at that time connected; then, when the
w@e00easiseh changes, reads data from wites datBCT/8G2008000135

ot her nmenory. Thus, each of the mcrocontrollers is

not overloaded with data, antl there are buffers to

recei ve data which a mcrocontroller may not at that
andwiith mélabmlyahnlmecdmputﬁbeblvpmweThla factcthequintocohtraliess e e

o BT 5 B AL A Rt

used mrtbe@nbraﬂtlabwe have a frequency of |less than 100VHz,
in contrast to the nore powerful "m croprocessors”
used in the prior art above. By the term"external" is
Byrteatermt ‘estterndl” is heeant thabif thet misrdoontsoliare atenipiplemeantedibyy
i t o [ -
redEERRENEFote T RN, 6 il she pbl BartBiTRE B Hige A orouts,
m crocontrollers may be selected to have different
r
B8 e G dCoRORRE 55 b S BIBCRAA) 04 Bier Lol By oncie
fromseanht ¢thers Ear exampledhe Brgt W@mﬁ@ll@fmehba\teraaﬁgwnm which is
opm'iéeﬁ f&hﬁe%@cﬁ@ﬂ%%éﬁsc&‘?ﬁé)ﬂéﬁéﬁek\%F vﬂﬁl@ tie ééc%ﬂH %Eﬁécml'd?lgr has
sel ec he devi ce
a fcerqs@ngy whichhieseleeiad o guit tae dewcgem%\fr@ytbﬁén%@ig slocks/ia the
S
mﬁﬁhteh’ggé@'leﬁte tﬁ%re@?&u% QK SighaR), oFBHe RRKSigh¥Gay be

WO menori€es mnay oper at'ed at

desivgd Tromdhe athes TP twRenamerise Ay P PuRtat 8 any ma based on the
cISBGidP Jh@lnhlgrrocér?rdﬂ@t‘ o WHiEEthedafe ﬁthéﬂﬁ‘ﬁe Ebrfected.

connect e ach the first and second nenories may

al so have a conparatively |arger data storage capacity
EdRAMR 1 ¥rsCind S&ohd ﬁ?elincﬁ‘i’ég 284 hé‘i}eci Qﬂﬁé?ﬁ\bélffa?gé‘r%%ta

storing program upgrades for one or he 71rst
sterage §@l@@ﬁw ﬂﬁﬁ%?@d@fﬁh? fiyst andssecpRd snicregemraierstfprstoring program

@?}fe‘%‘wmr{é)&rl kﬁfﬁ'of cRFEERY @Q&%Q@H%F&Qhﬁolfe‘?s 'T'Pl%B addch of the

tware on t er m crocontrol his sense,
migesooniellers ispuigtergphuopesalle éo lnﬁtﬁlltsaﬁwe&emthe lometr eigrocergoller.
In 3t EM A lREHS piieY £8IRBCIARL Btrep. CONnect the
transcei'ver selectively to one of the first and second
menories. Thus, data received by the transceiver may
FdriHed thO 8witeing Fhelaﬂs A9 befopehbid {0 cohnaftdns famtdiver selectlvely to

menories while the first and second m crocontroll e

ongal o st ANG 86990 TIRTRFTIESaL A% G TSCSNehbY I traneegiverTaay fst

bé@c&%’&ﬂn Bhe 0P mrétoédd%éow RieRRrib NBRE tHeGFRENACREMD
each other, the first mcrocontroller my then

mrceqqontfoléers BER CQIAMANiEatnG WitheeachratherpWien ike Wéhmsefc@nd
F%P&%ﬁ%ﬁ’é?& ak R& %@é%mrﬂ]ﬂ%éatm’g%ﬁ\ e?ich%ﬁeﬁ‘ the Gifdt Yi&rocontroller

romthe transceiver may prevent ed
may then retrieve that data from the correspondlng memory for subsequent processing.

Thus, loss of data received from the transceiver may be prevented.

Further, the switching means may be further operable to connect the device selectively
to one of the first and second memories. Thus, data transmitted from the device may
first be stored within one of the first and second external memories if the first and
second microcontrollers are communicating with each other. When the first and second
microcontrollers are no longer communicating with each other, the second
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Further, the switching nmeans may be further operable

to connect the device selectively to one of the first
wae@gssend nenories. Thus, data transnitted fPOISGI98/000135

device may first be stored within one of the first and

second external menories if 4he first and second

m crocontrollers are comuni cating with each other.
mitkbeontidiier may Henastiiese thaih datai fonmotherdorres pevdingumemoey for

subaREh 8RR Blr Thi et GeEREs PR napk T mvicnto e o

mayHee reverdepondi ng nenory for subsequent processing.
Thus, loss of data transmitted fromthe device to the
nodul e may be prevented. A second aspect of this

A sagonchaspaet phthis idegrion isopi dstatdcquisitionl And/oc ocoritrad madoldibre

. g . . : ¢ oAt
I 56100 ) Bu RS0 06 of PR
acgwsitiornandipieAnyrol meddlas. diachied tHefuttherrmodided issalscssuithisle for
; | & At j.n ' I t ' T
SRR 06 LA SR by RGNS AR rusTifn
serwisonire aetwark. Het daia kequisitiortandioraonirplshodde camgfises a
tragé’é'gi\fe? Ifor'TQ@éNgﬁ% G581 Fdn? SRd ﬁ'argﬁ.rn"ﬂﬁiﬁg %I'atén% th@ Eeﬁs%?/%b?(tt&? gFtwork,
ata froman ransmtting data to € sensor/contro
a fisettnieroontzolier pennestesito aceceord minrocopiraliart a dhenaory upié extathal to
i | r i: t . £ .

Sl ORPOURRY oo TS Sy AL T8 A pirs
further sennctactiedhe irangceiver, yvhila thenescond mieroteniraller istierther
CobMEHARERIME Hevi¥dliTHR M&%wﬁs Gl i &dﬁﬁgﬂé‘% ?4) ridet thg memory unit

further connected to the devi ce. e sw tching means
selestiveheioasesof the Ershmiscacontiellarand the tarisceiver, ec ta sanngctithe
mefiy Bhit SBR cfvel™o dHet HeUcbAY hidrodfifholiGarld ABEGL ST

or to connect ‘the nmenory unit se?ectlvely to one of

the second microcontroller and the device. Thus, data
TSR A o RS ey BB S i 8 ) D v
firstipad seernd picrasestrelless arsranmmenieating withtsiach atirer dthen the first
andB8Borid Rickddotrofdng a%eﬁiﬂeﬁgép &h&g&ﬁ@a‘iiﬂb L\rﬁt@%ﬁ%b gttﬁéﬁ), the first

longer comunicating wth” eac t her, _
MIGROEPIIENRE MV than retiipve thah detatfrane the memerydanitfor suhsequrnt

proBREBRY. THUs! i068bf 4R $EHHRALLYRAO FaSsteN8r or ﬂ?éﬁsmijtt&??owﬂfthe

data received by the transceiver or transmtted from

de’t"ﬁ%nlfé/\h%e\ﬁ%ﬁﬁe%e prevented. Likew se, data
transmtted fromthe device may be first stored within
the menory unit if the first and second

Likewdseo eaiatirasmsmities! feane theoivingi reait bentystwtoredawitin therreemory unit if

thaMeDarkd'Sedohll HicrdBshtiRe R e %ﬁﬁ%&ﬁﬁﬁd’\'fvltﬁ ESctRbfhel When the first
| onger comuni cating with each other, the second

and second microcontrollers are no longer communicating with each other, the second

microcontroller may then retrieve that data from the memory unit for subsequent

processing. Thus, loss of data transmitted from the device to the module may be

prevented.

Further, the memory unit of the module according to the second aspect may comprise
first and second memories.



10

15

20

25

30

m crocontroller may then retrieve that data fromthe
menory unit for subsequent processing. Thus, |oss of
wael2a09/18rsansnitted fromthe device to the nodul BCTegG2008/000135
prevented. Further, the nmenory unit of the nodul e
according to the second aspéct may conprise first and
second nenories. Further, the switching neans of the
Furtbeluthe sadtcbindinmgans of tHeemsdue adcadipg td theesecbrad agsscahiag be

orhBpRAUERI U A RERES i S5 5L 3 s

device may first be stored in one of the first and

E SRR ST BT B Aol b bR AR R e st g secons
menteriestwhde the st antiserend micetontmtienstare lcbmmsuninating with each
ot A5En SRTIRLEU-LOR it Se bl RERo MR oty ir
eaglypthes pbl@mﬁnsh@mmtryllefromasshbbe cejtevet thpt date frommite coiresponding

f .
L e Y A e e ——
maydmprévmed o the second aspect may be operable to
FuFtHé‘rn ﬁfet sﬁlﬂ&ﬁmﬁ ' rﬁéénsrﬂf @Hé)ﬁ:leaﬁlé %l:!:c%lné?é tﬂ‘f%ére\é%bﬁ g&ﬁ’ec@’ Ry be

first "and second nenories
ongwbtecuamﬁgn%‘é hesfirgt mickecontieliar selgeitshdiornpe: & thenlirstansbsagond
metidtfet may be operable to connect the second
m crocontrol ler selectively to one of the first and
second nenories. Further, the switching neans of the

FuRRE ke @ﬁ&ﬁrnglrn&aﬁs%f&ﬁbemss&a@%ecf}amg% tHB?‘é/ec?ﬁd 9B cﬁ‘ma be

to connect t devi ce selective 0 one the Irs
opgraiestocenBe it Pecesd nwregont@ae%\sqlmnglmt@ peel of therfirstisad
seB memBRYs. first be stored within one of the first and

second external nenories if the first and second

m crocontrollers are comruni cating with each ot her.

Fu\%@nn theSwifchingtmédifs & Qlﬁ‘é)ﬁgdﬂfb %69&81% & Itﬂ@éécoﬁﬁ %s&%t may be

er comuni cating wth each her, the se
Opﬁf osenpest tihg denige selegiively e p@ﬁ/@f thp fifst @ag §e¢¢rm1memerles
correspondlng menory for subsequent processing. Thus,

oss of data transmtted fromthe device to the m)dule
Thﬁ*ﬁydaé@traawgﬁ@ &am thp sleviea vy dirsi be sired mathipeng @ the first and

seB6PEAEME! hemBRéSf tHEerirkt drilseBBSl FRFOHhtRAOR Tre BBYmBRIcating
operable to transmt data wirelessly to and recelve

wu@aﬁagh\gthe@ When §hq= firgtyandygecond microcontrollers are no longer

communicating with each other, the second microcontroller may then retrieve that data
from the corresponding memory for subsequent processing. Thus, loss of data
transmitted from the device to the module may be prevented.

The transceiver of the module according to both the first and second aspect may be
operable to transmit data wirelessly to and receive data wirelessly from the
sensor/control network. Optionally, the transceiver may transmit and receive data non-
wirelessly.



10

15

20

25

30

sensor/control network. Optionally, the transceiver
may transmt and receive data nonw rel essly. Further,
W@ b@9ssisszhi ng means of the nodul e accordi ng tRCHBGEN08/000135
the first and second aspects may be further operable
to connect the first mcrocdntroller selectively to
one of the second microcontroller and the device.
Fupdr| theawitghing heeame il the racdwe dcogding thboth thdfirst amdssecand

=SBy B RFSIS cRBEP B RRn e TRl lestiRblBlon koo one
of’dilsrsecmnobrfrlldl’mosmtrollaramd|tk1mde\sca conmput i ng appar at us

Op%ﬁeﬁlgaﬁg'médﬂeegc &1?1& {5 d;}?ﬂttﬁeol‘l sfénqagl%oad ﬁ%&?& bérXpr%es a

a acqui s I on” an
UnwraahﬁenatBungﬁBb onrestatdordnteefgaing withdime dexdeor cont r ol
nodul es as defi ned above. Both the m crocontroller and
the plurality of nodules are arranged on a commobn data
A thing aspash of thistineendiomisum coaputing qmamtaywhi;h esrpbiséshed
: r
mlanfgg%\?@i\.ert %?df %‘B@Fﬂﬂp&ttﬁé’ kjgt%facﬁﬁgltl%ﬂ 1 angic icg‘]}]tk?l gioghlég for
comanisinatiopwith H1e daia \n@qwsmm ghd/eneqntiotmodulep be dafinedyaheive. Both

th@ﬂ%&r&cog{rg r%ﬁ%@ﬁlﬂl’%@ 5f'n95HLﬁ‘é¥dér@rarr%ﬂ§é(§ Bh a%ﬂ%ﬁdeﬁ% bus

ove, and ting apparatus as
sugibthaba CERMERIBESTRAPTRDIS WWHEGWWQHWQEQ{ and

sofk Jrlgﬁoy{p‘\ée(ﬂw,_gp@svm Il now be described by way of
exanple only, wth reference to the acconmpanyi ng

draw ngs, of which: Figure 1 is block diagram

A fohHH g&ﬁé& bP@ iRyt id §§ r"rhro?/cgﬁtré} nfe{viio?rf( weﬁ%h{ﬁ%s 2blurality

at a acqg ui sition and control nod gure
of a@y af the date %ﬁ%gft@manﬂrmgwta@hm@% agl defippd ebove, and the

coﬁ{ggmd 853dtat8s 8 dbfifedMReacqui si tion and/or control

dul™ of Figure 1; Figure 3 is a circuit diagram
illustrating the interconnections of internal

BFQEFME@&R#W@N%TETHE@RMN@S' ti On and/ or control
nodul e of the first enbodi nent; %gre4|s bl ock

Erchasiments iof thespyastion wilkrevabe Bes@ibed iy vty of exampleenly, with
re%mg'tgﬁ{ét a&f)mtpgﬁylﬁg”‘ﬁﬁavﬁ‘rw bPivhicAn and/ or contr ol

dul'e; Figure 5 1s block diagramillustrating an
alternatlve architecture of the data acquisition

Figie€/198 bioek blaglanMBsr&irgfanFargkitRuste of b Gkt %ﬁwb@&nﬂs‘ﬁ@'oﬁhe data
are diagrans il ustratl ng the | ayout of the data

acguigitips iae/on canep! grodule;

Figure 2 is a block diagram illustrating an alternative architecture of the data acquisition
and/or control module of Figure 1;

Figure 3 is a circuit diagram illustrating the interconnections of internal components of
the data acquisition and/or control module of the first embodiment;

Figure 4 is block diagram illustrating an architecture of a second embodiment of the
data acquisition and/or control module;

Figure 5 is block diagram illustrating an alternative architecture of the data acquisition
and/or control module of Figure 4;

Figures 6a and 6b are diagrams illustrating the layout of the data acquisition and/or
control module of the first embodiment;
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control nodule of the first enbodinent;Figure 7 is a
diagramillustrating the | ayout of a USB interface
waleavagisedbnnected to two data acqui siti on and/RBET/SG2008/000135
control nodules of the first enbodinent; Figure 8 is a
diagramillustrating the | aybut of a conputing
apparatus conprising a plurality of data acquisition
Figumel 70s aciiagrarolillustatingebe tfyouhef  USBtintariadendeviceCendected to two

|| ustrati
oo BN e L oot PR ABLAE  119,
Figuoe Bgs a diigaam dllwsirdtingshe &yonbofa obrspuﬂnbdldpgzdiratus comprising a
ar.e
ph.gSIﬂng ée?tgr%tchl% |W%Wé#%og%g&8§3lﬁ%é9 q%sd agglotr rs@cond
enmogltmﬁérli@b,ed sensor/control network using Petri Nets.

e e e S R

Figtie 4 0dxq dlagram dinsteatihyer distoibtied| sensatidoetr¢!' mabderke” ) 101

Fidubs 114 §hd 3%b Pl% d*é%mg IIQJ%Yrbﬁﬁégnﬁpl}%rtrnbéﬁ@g of thegdlstrlbuted

sensor/contro I soufce
sepgar{conirelgietwor @@ppﬂﬂTreNetSo t he device 115 which
accordingly provides a voltage 106 to the first nodule
101. The nodul e 101 conpri ses an antenna 102 connected

DETAILER D@G?}H’W@N@EEH&EMB@IDIMENTﬁr ansnitting data to
qu”lﬂg 1188 S0tk giarh Akt glt%}?ar%ﬁﬁ‘écﬁ’urjeco‘?gtﬁ lda%&ﬁﬁ [skion fon and/or

ar qt e mcrocontr
com@wtm Yl t" modpiet) 101 Imnf@ﬁacmg mamea dyipgi Kistwithin arsdhsm/control

oA apolrsqs (OREH betdie. RRHIA TRPLNGR fEhn
acgergingiyrpro a yoltaoe @@ﬁﬁé‘@q st medulad 0hHATINM module d 01 lsamprises
anaar@éﬁr@qoz%myae&@& b smeuegé pﬁﬁ&ﬁ{% igﬁiﬁd?'tﬂapmﬁt ifdNE &and

hem The primary role o
rew\am Artetiiany theaeasericoaiiel nedwerkyiwmseparate micncertiellers - i.e. a

Dé@é T\ﬁn@%ei’ﬂm&ﬁ é’re(“Dl\J!@ﬁ 10 bBE RS u@ﬁ[o\‘\ & Qntrol

, ) or transmtting ata oan receil ving
Mamgarf P6&M héo%le@n@ équmcwﬁm@ﬁm 10pp arteaged extermbto both the

Ohe TSR, B0 0) ARG YR 10 s

direglj gprymuripation Rafvayie feattabksfﬁd@em ttuame'cfhe semaeyiole of the

r I
D914 48 EHBG E and A A 8 i yarcave

108 aWRilestheprignanyrole ofthe RACGHAGRP ispfgr franemitting data to and receiving
dafPIBH8E d@ca1 i p Wwhich is made up of a

Optionally, the wireless transceiver 103 may be implemented by Cypress
Semiconductor CYRF6936 2.4 GHz Radio SoC (“System on Chip”), which incorporates
a 2.4GHz Direct Sequence Spread Spectrum (“DSSS”) radio transceiver and a
Motorola 4MHz Serial Peripheral Interface (“SP1").

Each of the DMC 107 and DACM 109 is a computer-on-a-chip which is made up of a
type of microcontroller - i.e. an integrated circuit — suitable for high integration and low
power consumption. Optionally, each of the DMC 107 and DACM 109 may integrate
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type of mcrocontroller- i.e. an integrated circuit -

suitable for high integration and | ow power
w@owsasss: on. Optionally, each of the DMC 107 BCTISGHACSNH00135

109 may integrateadditional elements such as

read-wite nenory for data §torage and read-only

menory for code storage. The DMC 107 may be
addifignabflemests Wghassead-writcERonAPy dafeatyage gngread-only memory
for®b&d SoRfyer ol I er which features two SPI ports and a

max! mum’ nstructi on execution speed of 16M PS. A

first SPI port of the DMC 107 connects directly to a

Thé DMESOP n@';y_mﬁ iRpldmetted Lgyeth\yi Mi_@l‘o@ﬁ? AF385GRDYA T 6-bR3
through a first serial data link 11 1 , such that a

migrpeadrelieravhicih e@B{r?%FW%ﬁ?hHW angd REXAUN Neluetion gxasHtion

spddtofIBRAIRS 7A Rt SPN Boitof BlegIAC DA ARSME Hirdd§ to a corresponding
Ac rdl,ngl y, the, 107 controls t_f]e W rel ess

Poit OF fie LTRSS rADECTYET10RALIRIEN Afet SRR AP brko Ty suchhpte

dirécft%bﬂhiﬂ_ iﬁ\_idéﬂdMF@tth&)@yls es!téblﬁsh@% gétm}é@anDtWi #d2and thatwireless
conbi nafjon of . the an n a W r el ess .

trapsCeeE é{’%é‘{lccﬁwg%ﬁh%éﬁ@p? (9710'1’1%{1“|°51]S the eﬂ'r&%éa tigpscgiver 103 to

tranéHit dhta@d R ravRivas RiaGafrdra thdiMotiulean1connect i ng wit h,

for exanple, a routing hub for transferring data
bet ween t he nodul e 101 and the sensor/control network.

It sﬁ:dﬂlh b2 appretit ! @ad:&ﬁt eombination\oithe ahtentis 6?21 lant Wireless trﬁr_\scgiver
ectro netic "noi sy". envi ronnent s,. or re hi
108 65t b PERSTAN el b uirers OB BE SRS wal ot Gheting
wit?n,Oﬂar ﬁmﬂnplﬁ,&a foesihg gﬁb fdreraflneiéﬂﬂ’fg/ damgémeeh ehd\moki?le? r?A%nd the
urt her shown i igure 1. a. secon ort. o e
sefsioRtiol DB S S i Nl b BRs Bor ot
eldcfrem@éa\&ﬁcé[llﬂ'gbiwbé@\hroan&amtdymé h'@th r?dartnﬁt_lﬁid:ei‘nilbn $peds are
such .t hat irec mmuni, cat i,op.. pat hway i o .
reqiuie ef@inoing blcrbl FHAMSE o S R PP rE ssatie Aorrhe
DACM 109 may al so be inplenented by the M crochip
4EJ64GA004 16- hi i L | Ll , f th
ASTUISS S0UN 17 PO haiacess SEb Rt of e Vi o7 F3fnsts ety to o
cofres;;fdrglmrpﬂjrlftlg tI‘?’?AN{QlOQ}ﬁ*\?d’g& dBde I oﬂl?ﬁetidﬂ[dawglinldpﬁe, sucth that a
. nd seri.a alin whil.e.the [ r
air g DR iaRh S i b Ao St Pk BeilficiD 4B s
DAGM 108vi ce 115, such that a direct comruni cation
pat hway i s established between the DACM 109 and t he

devi ce 115. Each of the wirel ess transcei ver 103, DMC
ThdMACKNd9 DAGMIE Be raslementeddyihe Nierochip AdKJIGHSAN04116rbit

mlglg%)?ielp{(%oﬁl%r g’@%l%,?qr{?gc{fttﬁé @BPS&{‘S%f%e”bﬁ‘%hﬁ ll 8 gc':r?netc?s directly to the
corresponding SPI port of the DMC 107 through the second serial data link 113, while
the other SPI port of the DACM 109 connects directly to a 9-pin header of the device
115, such that a direct communication pathway is established between the DACM 109
and the device 115.

Each of the wireless transceiver 103, DMC 107, and DACM 109 has an independent
clock generator 119, 121, 123 for producing timing signals to synchronise circuit
operations. For example, the wireless transceiver 103 has a dedicated 12MHz crystal
for its internal clock control and a clock output of 1.5, 3, 6 or 12 MHz. The DMC 107
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operations. For exanple, the wireless transceiver 103
has a dedicated 12MHz crystal for its internal clock
wa@omwvnalssand a cl ock output of 1.5, 3, 6 or 12PGHRG20081€00135
DMC 107and DACM 109 may have numerous options for
cl ocking frequency using boPh internal and external
cl ock schenes ranging from 31. 25KHz, for | ow power
and BAGYHP1GeonieY haysphurpearous epiionsfor dogdngvirequesicy, gsing bethriaternal

f
o3l AESEE LRy 812 B O 6
applieatians| W?ewlzwsmmnf@mﬁl phastlogiss! lapp (:HLL”éénrummssmed
apﬂi@ ¢SPI microcontroller interface and 256Kbytes of

|a RAM Al ternatively, each of the first and
second menori es 105a, 105b may be inpl enmented by

Ea&PB‘FtHQ'(ﬁ:%AE bh@ sERIRI Mermbifds Afsal H@ﬁi‘m%%@ﬁﬁﬁﬁlemﬁte@@ Mgl%chip

may connect to any one first
25%%%5%@%f¢@w@% afiO8kiz IgRicEgentreligainterfaceand 256Kbytes of serial

RAg/? W{Eﬁgi'a%\?/ég/,flégcﬁ ] WM& aﬁ‘lhese%r‘icﬂﬁlbhﬁﬁég 1 @gé WoSH nfHyheONe

) and ny one of the fiIrst

'mFd‘PfHe@té@GMQOWRH'I%@eTGWa?UCm@ﬁﬂ?SfP\WQHY ngly, the DMC
107 and DACM 109 nmay transnmit data to and/or receive
data from aDy one of the first and second nmenories

The BYIC 19038 DACM APAMmay corardt iyt pre iithefirshArd 8RB d

méﬁfméé 11662, 058, suéﬁ)?ﬁlt Hﬁéct%oﬁ?ﬂ?ﬁfaﬂ %Qd{ﬁ&ak/@b@eéstégﬁb%dg

S ora cap an any_o e

o5 oD A1 Ops B WYL A8 PALMIAE 208 258t the frst and second

merﬂﬁdﬁfegqgﬁé r1<U5beA§cdmug|pethéuJM©dov Ang MACGM 1b9thQf'an%ﬁhﬂ data to
rst and second 105a, 105b, In addition

anglpt ool datarom £ni 6Rp sl Bedreant SRFOTY! MEFRESS e)%#aaap‘éb to
connect any one of the DMC 107 and DACM 109
sel ecti%/élbg/ to either of the first and second nmenorij es
Prefgisgly, ¢ f the frst én‘ié?ﬁ?é@tm‘irﬂ%r "%Sekoéécﬂ‘i’%h%t HEPMRArativey
lar@@a@g’toﬁi@@ dapedityliign bRy biie DM AOY iavie DM 09 ko tH program
irst_and second _nenories 105a, 105b. The S\Mfotg 81
upgradas farapy 86%&%8“'%[05?’15?0&?'”%’933/&?3 siRrqRQ8e 8F PY g?g edfst
anll BecsiRImé@hotiékesd)abseen each of the first and second

menories 105a, 105b and each of the DMC 107 and DACM
109. Logic of each of the swtches can then be

In éddlﬁdro kHechitstiiodidie 1Dweoﬂngﬁswut@hm@/m‘éénl;%etabled@t@hnm%ny
ct._co t ion s
oni ot eI o7 S R0 et B e S 54 gacpr
mekRSrizs 1062 bRISKEaRd td\eoriREIhE s pastilet diReresftied DRIC 107 and DACM
memi‘rl es 195a, 105P ' , o
109 fo the respeciive other of the first and second memories 105a, 105b. The switching
means may comprise a plurality of switches arranged on the serial links between each
of the first and second memories 105a, 105b and each of the DMC 107 and DACM 109.
Logic of each of the switches can then be controlied by the DMC 107 and/or DACM
109 to determine if a direct communication should be established between the DMC
107 and the external memories 105a, 105b, or between the DACM 109 and the
external memories 105a, 105b.

Thus, the switching means prevents concurrent access of any of the first and second
memories 105a, 105b by both the DMC 107 and DACM 109. Accordingly, clash of
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Thus, the sw tching neans prevents concurrent access
of any of the first and second nenories 105a, 105b by
whoiob/1515¢2 DMC 107 and DACM 109. Accordi ngly, cPEERG2008/000135
ofread/ wite commands transmtted concurrently from
both the DMC 107 and DACM 18® to any one of the first
and second nenories 105a, 105b nay be avoi ded.
rea@iwrite camimands transmitied hbm@rm&lm foimehbattin thenMCol raxig| RAEH 109
C [ to
to SRMIERG Aol Do HIARGRE e, 100 MEL SRS ocp
as shown in Figure 2. Thus, data received by the

Op%ﬁé?l#/gtﬁ’é SWIt@Hﬁ e\éﬁg IS]‘fgl?th%rr 6’d@ré’?lé %lﬁ\egﬁhé wireless transceiver

acqu t1on an I‘ contro e can be transmtted

108 selettivebyrtogny one of thedirstand ssseahmemonias 1832, 105k - asghewn in
F.duPe;Q eﬁmsogatsrré&%mdtw tRE whidflss %hecéwéra% lrabmté)rénhae %

tron, data transmtted fromthe DMC 1
acqagition ard/onrongpbinedule gam ke tignsmitiedre eiierah @esf!i%to’vh’@ 'second

meTRSRs 1 188a 1HE, intféal o?ﬁgl‘i’élﬁlttpﬁ' thsk Jarté‘ﬂﬁé‘@tlwt@ﬁ’\etm\nbhl%Y in

w rel ess transcel ver for “onwar d tranSmssion to

addifjen,rdata tramsnified g@mgm ]DMQ]ﬂ b maydirstdelstored in one of the first and
m&%@@@y $05%, 1050 b&Brebdi ﬁ'§§sr¥u’it§6‘ %Pt@lb‘(/ﬁl‘l'qele]sg??raﬁééé?\%r 103

i sh comminication with the rest
forummiasy IrapwnipgiPn Heihadest obthemansarieonts! retwprk: Adyaiytagrassly, if

thORirbIB&d tr%%e%m @B &a’v}{nefeésta@wh%nﬁﬁumm.oﬁ URR ﬁé%ﬂbﬁﬁb
network 1s busy, that data can be stored in either

SRS REBIMELOTE GHBET Csc RSO RIETREPToE S5 TR BeFiver st dovice o

the SEWBF/ESRFY hetwonels Wk - tha—trﬂ-é‘fa cél’ﬂbé sfb‘réd lﬁ‘e‘ﬁﬁér deﬁéSm@ﬁworles
data transmtted from'the | so_avoi

and
1Oﬁeetpf@fpem@gmnm?ﬂqrbmrﬂé%éwfods%irol ﬁaw%'érThUtS 'Sd%mﬁmses

loése&%teetdar@mﬁ&ﬁfram el BRIE 107285 8kY aloidd theFiedle tHd DRI 107 to
stored wthin any of the first and second nenories

reggsdata.osh i f the DMC 107 and DACM 109 are
comuni cating with each other. Wen the DMC 107 and

DACM 109 are no | onger conmuni cating with e ch
Furiher, B2t 7orRMPCL RS ITEISFS F@NBIRINeT dQs ey 588 ithin

arfyf BRSRENEHd Kb B RicA’IricFBEBA Y1 da@ruf tﬁéMU@T‘bnc{ DACM 109 are
processi ng. Thus, | oss of

d
oY eRBo Vit AR ctsr b His DR TreandtivablBsiae naienger

co%rﬁm%ncétiﬁ? vﬁtﬁ' éééh'dﬂibrnfﬂawcs of lrlrﬁatyhﬁén %@l@é@hhﬁ data from the
connect devi ce 115 seb ectively to of the, f

C%Wép%cﬁ%@dﬁ‘é‘ﬁbm%@ryl g5 subspgEgNt Smaa 8y 055 Qfﬁ"’t‘t? é%ce“'ed
frdrh €48 WirGleskeivArReildo1 GBQ’nb)h Be PRsliehd101 can be

transmtted to either of the first and second nenories
105a 105b, instead of directly to the DACM 109. In

jally 8ido, tﬂétsem&m@ﬁ@ahé RCfUFFGTBPRbl R DInhEE thedevicd $15
selectﬁc’/ctalg rtc? oné gf t%g%rs? and sgcgr':drn%temgggs (()ESCaO 185b Thus, data transmitted
from the device 115 to the module 101 can be transmitted to either of the first and
second memories 105a, 105b, instead of directly to the DACM 109. In addition, data
transmitted from the DACM 109 may first be stored in one of the first and second
memories 105a, 105b before being transmitted to the device 115. Thus, if the DACM
109 receives data from the DMC 107 which may be for controliing the device 115 but
the device 115 is busy at that time, the DACM could first store that data in either of the

memories 105a, 105b destined for the device, answer any request from the DMC 107



10

15

20

25

30

menori es 105a, 105b before being transmtted to the
devi ce 115. Thus, if the DACM 109 receives data from
W@ b@9Dias4207 whi ch may be for controlling the BPEWSGH08/000135
115 but the device 115 is busy at that tinme, the DACM
could first store that datalln either of the nenories
105a, 105b destined for the device, answer any request
and themrelnad thACdai@Feom theteanrespongding mmorsdaa@fw flPBrat & later time
thREBﬁﬁRlﬂﬁg{i&gwﬁﬁﬂ%r devikdSAs égé&fggfuﬁ later time when
comuni catl1 on W t e device 1 I's successful.
Further, data transmtted fromthe device 115 may be

Fu%%ﬁ&at%r%@@tﬂ itfe ﬁ%ﬂi’th%fdeW%% 1f1grn$ég @é‘ﬁ*s?&&r%‘in GRYBf th€First and

SeqapRIRMenas mfawﬂ @510 léﬁ@tDM@h@r? ar\W%Cthgmcme@mtmg with
@ﬁﬁ?\{%i %éﬁf e Md %ﬂ @hd SABWA0S %Pé H&J loW?ér*bcﬁﬁ‘ﬁbmeétl?@rwuth

then retrieve fromt
eaghHpihes H@ﬁ@ﬁﬁ&" laalﬂ BAK fienfekisve ﬂ?% ldaWE%% Hgesprresponding external
me%d?? %?%bﬁ&qu@ﬁ#&océ&ﬁ% ?ﬁu@' 3y dfldafstarshited ﬁ&ﬂ‘tr‘ié“@ewce 115
devi ce 115 may be prevented. Yet further, | arge data
MY REREYEER-h as programfiles or data-logging files
(tenmperature records, health/status nonitoring) which

are required by the sensor/ cont rol network at a mnuch
Yet tuber, farae detadipcketa suethes pedoiamn dileser dateripeaing filgs Atempprature

re&‘?d§;1@5lﬁ'gstb ust tgﬁg@fwm ;.%5% ui thgggﬁsorﬁ:ﬁhﬁol negNork ata

raffic wt nsor contro network 1s reduce
muyshdewer f@quen%ﬂﬂaaﬂ&mamﬁmmmqnémmfﬁg g berstened i thest

mt{f%jrt?sel 05911058D ?héé""d%ﬁi‘ﬁé*ﬁc (RAASKHE Qé'ﬁ%wé@rﬁrcfl h¥&vork is reduced.
i-directional sw'tches 401 , 403, 405, 407, and 409.
The DMC 107 controls sw tches 401, 405 and 409, while

FidLE@ 3%.1@%&9% s%ﬂ@ﬁw%ﬁ& §|a§?’¥n‘i eh@e fifd %&F&% 737 Thg %Wtélﬁrlfg?means

[Tcity ure does not illustrate

comnvtlaq‘:s(; eré@l!rﬁﬁih%‘a witches B 4057 485 (H0Baend 40 Tthé Qe 107
cogﬁ'&ﬁ’ SRiineR M 4Ea) %ﬁ’\d 409 WAl hEDAGMARE cBRK s LRitéHE4D3 and

transmtfed 'to or received fromthe first rrermrx
407 0Ber sake ok aimintieity Gues 3 Saps pef ilsiratedhintecpynecdiang efifhe DMC

104'%di|:§°\(299'b§% elrRsp i€ sibst ransmitted to or

received fromthe second nenory 105b via switch 405 or
switch 407. Switch 405 is operable to direct data

Svild g%ﬁ id BQéT‘aBI@% %@@%Qréﬁ%t@"tb ©f réclaﬁleﬁ @rohh@xeffl'rgt%emory

second nenori es 05b, or to direct data from

10t5ﬁ ovigf switsh 49RPr §w&@h@0m*ﬁﬂaré's switeih403 g vpetable teaouiadefa
trahQhitiiado ‘bP ?ec@ﬁ/\éu ¢@mitha-sefbnd MenRheisthad gw.tcwam Hén 407.

I's operable to direct data either fromthe wreless
transcei ver 103 and DMC 107 to the first and second

S 5’?% 85(9"§Bie td-QRbet dBfa &itheil roRCthe BRIGM f09Bhd BBviES 1 54 to the
first and second memories 105a, 105b, or to direct data from the first and second
memories 105a, 105b to the DACM 109 and the device 115.’ On the other hand, switch
407 is operable to direct data either from the wireless transceiver 103 and DMC 107 fo
the first and second memories 105a, 105b, or to direct data from the first and second

memories 105a, 105b to the wireless transceiver 103 and the DMC 107.

As shown in Figure 3, outputs from two XOR gates 411, 413 control the “enable
function” of the memories 105a, 105b respectively, where data can be written to/read
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menori es 105a, 105b to the wireless transceiver 103

and the DMC 107. As shown in Figure 3, out puts from
wWo MIXOR4pat es 4 11, 413 control the "enabl e fRCSGN8/000135

of the nmenories 105a, 105b respectively, where data

can be witten to/readfromb%ly when the nenories

105a, 105b are enabled. If any of the nenories 105a,
from @Bly whenrtbe memedrlesd,05a1 105b araenalpled fIf amy oftbe memorigs 1053,
10§,b2\§ gé‘ érfa%#etdét(t:ijsr éut%tff"’fro%i)he"\‘egmf '?Ifé% Hﬁcgﬂ‘?@#@lt%tg%p\gvﬁmg B module
10a[Theiendidahfeaiules ch,mraa@@n@m1@5%dﬁﬁ%ﬂﬂt§@“p\wthmﬁ@bms.

7 has default control of the

Ca#??ﬁ“ﬁr@%’b@“ e o O 106 hac_def aul |

control of the second nmenory 105b. In addition, the

In @V&daq?them@ﬁ P rHaEBéle%‘{lﬁrcoH?& o@mrétqaemerwmstawlnettmemcm
I rst nmenor 05a both the DMC 1 and "'DACM 1 try

e
109 bas:@eﬁavlquontﬁol akthe ﬁéc%mempw 0561y #F@'tanhthe '?Mﬁoﬂ 07thﬁ§

ridr-D debry 1082 1 qpﬂhbmhoﬁbr d
seconédrqﬁe}al?rgéwm@fd ?dhtrg)/ﬁ% fH‘g‘ DMC 107a ang DACM 1 an

DAG TRt BrRanIoL § B e SEE AN PRGIGE GEnd aR AL 19 has

priéHty Bvdrahe Dw: b@? td ednbortheadcdiddmbiasy Y851ek B&A the DMC 107 and
transceiver 103 to the first nenory 105a, operation of

DPQW%HM%CWP‘ tatthe semaBUR: a) The DMC 107 first
checks the output of the XOR gate 4 11 which
deterni nes whet her the first

menory. 105a is to b ,
FoRmARIRI 1 G248 T 1R HSTTRS T MRV Brr g o e s tgthe frst
menfort 1054 dpBEHtien of thetMdduld 101 @asdligws: | ogi ¢ of the XOR
gate 4 11 neans that the DACM 109 is comruni cati ng

with the first nmenory 105a. In this case, the DMC 107
a) NUStrheipMEH 07 Sifst ChEckeaRe BatpIEsTaRy XDEodate 4 1aidh ddtammes

wheher i TesfRamPY 15Ts (R Eata ReRRS0e e PYE 107 seiss

“E?ﬁnﬂiﬂil{b {ﬁﬂim{ mgncv\sé that beugth csmputrmgi@bmhém gé’ﬂ@ﬁnﬂ){zﬁéatﬁ'that the
en_s ITS n che s

DAGN 188 1 exgurainga e st avertory 1P in RS ofier SRR 07

mush el usPelsedahd nigthidy Me5b ar Bbgrhtheapeatiohhen it means
that the DMC 107 has control of the first nmenory 105a.

However, if the "DET1" pin receives a low |l ogic, then
b)i't rlﬁﬂ@%utdmetogmmhé K@R@&‘e 107 isdow, RARM r&shsahat the PIAGH 109

o b Tl adhe hEgeey 105t EDe e e 1 B o
to @\fﬁgh lbfie 2RAChEAKEhE @umntogmi ofmwxchr@ne Aenvin)its 105?&1" mh If.
the @E'{ﬁé}?@%@%g g@?g Slogl(c):nt%en it meanm’aﬂ%mt e E)Md: %O%as contropof the
first memory 105a. However, if the “DET1” pin receives a low logic, then it means that
both the DMC 107 and DACM 109 are trying to take control of the first memory 105a at
the same time. In this case, the DMC 107 will have priority over the DACM 109 to
control the first memory 105a.

c) Once the DMC 107 has control of memory 1, it will then set the switch 407
accordingly to direct data from the wireless transceiver 103 to the first memory 105a.
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accordingly to direct data fromthe wrel ess
transceiver 103 to the first nenory 105a.1t shoul d be
W@pppasisat ed that the DMC 107 operates in a sipgT/862008/000135
manner for directing data fromthe wrel ess
transcei ver 103 to the secodd menory 105b when the
DACM 109 al ready has control of the first nenory 105a,
It shaulsbeaprtetiatedribat the DM A @€ paeratestin gtsimitas NTHRORT %/p@grrectlng

dat%‘b*ér‘?\ RO GABIEES trah én;%rr e ttc?téw%'sreﬁ td ﬁ#%ﬁf%rJDNC @B Whéh S8 \HAsMm

the secon nenor 107 does
10€mitead}’ heaqgntrpéofetredmtrrmmw Oha. second menory 105b, or
to direct data fromthe device 115 to the first rrem)ry
105a when the DMC 109 alrea has control of th
It shasddfuthaehe pprreosied thaighe @Aﬁ\é ABR3Isp Speraiet ﬂ@\"a@v\t‘?tdeﬁct

daté(ﬂ%mf tﬁé dg{nf:@qq 5 'ﬁghrﬂaéegerf’cggl\éﬁ?gy ‘idl)!ﬁ) % t1=1@7DMOdI O?'doBQ fot

DMC 1
alreca@ly @@Vﬁ ra@ntrqt pithgeprers memory HeS: 8T togifashdate éfﬁ"”t/\lihP |de\"ce 115

to thé ﬁtét mefory H‘@S%ﬂ@% bintstool Aty Rad B6htFNHhS @8cdrl memory
rel ease control of the device 115. b) The DACM 109

10%Bnpl et es any pending transactions with the device
115. c) The DACM 109 informs the DMC 107 that it can

take control of the device 115. d) e DMC 107
Figysnd sawsoyet erathge syviteh 408sfopgirectipg idats rﬁﬁt\@eeﬁvtjf‘?é?t\ﬁ%@ia&d
citif? MEBACMP1 66 168 \ekGige 115. If @k Dine 1@%@&@& doatrbktas sevice 115,
comuni cation traffic between the DMC 107 and t he

thefallowieg 3teB WilkPefi¥e 4 is a bl ock diagramillustrating
an architecture of a second data acquisition and/or
control_ nodul e i nterfaci ith the

2) doviThe DM 107 fist et ARG A0S bn FelabhspRtl e e deylsd 115,
first nodule 101 , the second nodul e 301 conprises an
antenna 302, a mrr |l ess tra |ver 303, epa
) 56 REG/1PB P SRA PR ATRAGER VN aDn BB L1
( DNC ) 307 and a Data Acqursrtlon and/ or Contro

309 ch

o) nomiPe DARNT 1988 aiRR RG] Op it 7 ?%wcfoarﬁ@?tﬁtﬁﬁ%ee 115,
3009. Further a power source 304 - e.g. batteries -
supplled devi c or di
o P B B4 40D Sl il PEERL S b 5516

cofiRett frthe edick@ 1801 . It shoul d thus be appreciated

that the antenna 302, wirel ess transcei ver 303,- DMC
307, DACM 309, and the nenory unit 305 can be

e)l MPITEREIAEM 109i rignitdiecoramBnieatiamtred Setween the DMC 107 and the
device 115.

Figure 4 is a block diagram illustrating an architecture of a second data acquisition
and/or control module (“module”) 301 for interfacing with the device 115 within a
sensor/control network. Like the first module 101, the second module 301 comprises
an antenna 302, a wireless transceiver 303, two separate microcontrollers — i.e. a Data
Management Controller (‘DMC”) 307 and a Data Acquisition and/or Control Manager
(‘DACM") 309 — connected to each other, and a memory unit 305 external to both the
DMC and DACM 307, 309. Further, a power source 304 — e.g. batteries — is supplied to
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as those of the nodule 101 . In particular, the

conbi nation of the antenna 302 and wi rel ess
wao e@psssiver 303 can be replaced by the non-w PEI/EEH08/000135

comruni cation unit, as nentioned earlier. Further,

each of the wireless transc# ver 303, DMC 307, and

DACM 309 al so has an i ndependent clock generator 319,
the 32tice 323 whinh amcodiinglynprovides agyokagm3ltstottioe ssaenkdata 8equisition
ancZor %Hirgl rR&?Jl@%b ns. The second nodul e 301 al so

rrses sw tching neans operable to connect the
menory unit sel ectlvely to one of the wrel ess

It sﬁ&.lﬂcg‘ﬁg:g: p\?;&ﬁaté@o S agr? %aoéozt %ir%fégé‘ﬁsﬁ a;%!vﬁer BESOSMC 307,

7 an e device
DA@Mssognaug thejvamemone@rat mo@ybee inwletheried §8ing thensaree c@ipponents

as ﬁ%@e %cgcﬁfl h&1. 5%&5& it the BorhiRafBRB e AMtbAna>882 hhd

are communi cating with each

wirglesiranspaivar S%CW w&acgﬁcbymrwgelsﬁ%cmmuawa@n unit, as
mehfoRBA Y i If‘lﬂ"tﬁgaté?acﬁ%?&eo\hil?@éss tdHRcENEr 3@7DW@’3W‘ &ihd DACM

retrieve that fromthe nmenory unit 305 f
308 alse bgs entindspendes clagk oenR@iarsd9, Fhs 823 f%ﬁéqﬁw%ned'm'%m
nlske t stored within the menory
Slghggt@%dgﬁrb thé’r&l"!0 grggbrgszd DACM 309 are conmuni cati ng
with each other. Wien the DMC 307 and DACM 309 are no
Thé QQ&E{d O 3o F alsb régn'}ﬁ\'lﬁé‘s %@Jﬁlr@hﬁ@éns dpaeatiRfMS\ cHAB Y

hen retrieve that data fromth d%)(Elumt 305 for
megnmuqméﬁﬁctmeb/demaﬁéthwwesq tb%!‘@cwe 2NddEA : Bito
cor’i tmerrﬁélﬁé Jrﬁt@%‘f‘é‘cﬁi/dﬂo S430fQhe HAICM BOAASdIHet RYickr 15
e deV|ce 15 to the nmodul e 301 may be prevented.
QOtl onally, the menory unit 305 conprises first and

Th§§%%@réf5§ﬁ@él' g%@@ﬁées%%c@fvéﬁm&a?m&b@aiorédJWItlhiﬁ the
DACM 309, as_shown in Fi

arwY Nl 305 {11GP MG £9¥ A REGIA S0 B, R BATIca90 gl Rah other.

wﬁéWthefDMdBQOWahalmtsogréﬁ@ b mﬁeﬁ&ﬁnm%’tﬁ@wt%ﬂ ARG, the
and device ‘115 to aty one of the first

DM 387 imay therm etriexsshal deta fpm ‘H@l"}ﬁm%wa‘h?%%@é SU'PS%”PBH

pr&cRREHG] GRS d%@é haRStes trokl ths Bedcd e15v@an b@fﬂYstfsmed within
components of the first module 101 can al so

the wose 395 | i RUECHRT FTEUAGMEED a7t PO%‘H&'{W&?%W‘W each
otl‘?é?ﬂ%@h %Oeeﬁl\ﬁd“%? sMEDABM 9('59 @r@ ﬁmaﬁbfer @Bmhﬂ.mlc‘éﬁﬁg)ﬁdh each

can al so inple ry P}% V\/ltce égi!,
OthmstheMM@@'? m%)h“&eﬂo%i”%‘fe 'thﬁted?t?‘ frem ¢ mﬂ"mem' 3Qq for
suﬁ oEé&*Mf Thus, ﬁb%f%ﬁat@%céﬁ@d B trR \GirdkbskaF ¥Beiver 303 or
tratln aout of the first nodule 101 In

data transmitted from the dewce 115 to the module 301 may be prevented.

Optionally, the memory unit 305 comprises first and second memories 305a, 305b
arranged external to the DMC 307 and DACM 309, as shown in Figure 5. In this
instance, the switching means is operable to connect any of the wireless transceiver
303, DMC 307, DACM 309 and device 115 to any one of the first and second
memories 305a, 305b. Accordingly, advantages of direct communication pathways
established between any two components of the first module 101 can also be realised
for the second module 301.
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particular, Figure 6a illustrates a power anplifier
501 for anplifying the RF signal fromthe w rel ess

wWao e@passiver, swtches 503 which are operabl e POI/SG2008/000135
establ i sh direct communi catl on pat hways between each
of the DMC 107 and DACM 109'%nd one of the fi rst and
second nenories 105a, 105b, as well as the 9-p

It shewidibe agprscipiad thatthe switehyng means pithe ﬁﬁa@n@maéulf 3\% AN also

|mdié?ﬁer${sa bg thelebitchbd 461 tkd4ES 48P PARCACY &dhd Bt niddBle 101, as

l'ayout of the second nodul e '301 may al so be identi cal
shaw 'f‘t'féQLI"%?out of the first nodule 101, as shown in
Fi gures 6a and 6b. The deV|ce 115 for connecti ng to

first and/or second nodules 10 1 1 be ro
Figyiegda as\oRAre dporame '"luéﬁr?fém the 'acyawecgm%"@%t mPP'?'
parﬁ&!ﬂéro Fﬁg,uréFea Hustedtes alob@es ambllfldr 501 fireipinasy tharRF é:gwél from
S 1 r

evi c cqyl res
the(vwfe'%s&afaé@gﬁwedaw@se%%M%spa?r@ﬁ@% Selgf gt
corﬁm@ﬁi@?tu?ﬁﬁﬁh@z?r)ﬁt bedeePO5EH bidhe DMCSﬂ@?nélgi ?AU:M 109 and one of
orientation e .Sensor e da

theTgstAd SeEPRLMETES S5 1085 465975 (e s5ah Pedderol Tor, g
corrieefindBieifirst niduRIOMAEMvitiDthe &Vettat the data are r eady

for transfer. Second, a controller is a device which

consunes (or sinks) data. Exanples of a controller
It shogit béeappeatiatedtHabhthie [ayut bbihe séoclsndanamné 801 acdyusis®bes identical

t T
to it pEe A rioap ) GRS o REaHer o8 apd 28 o
bet ween 1-500Hz - which is corrparatlvely sl ower than
t he dat Bef
g ggvicd s B g % B Fnbrmepas mpuRE ' Sl PaphS™
gradped fundert arryainefofelm foliewiag ehtegbties: (i) énsohe (i) @onirolldre riii)
o tivity, it wll first | ete that
nteacB o GUPSpERST )i ny the Dacw 108, 308 T
accordingly that it is ready to receive the data from
CM.109

.309. . Thj r.d. '
Firkl 5 £0r0 .0 Ru aAniah Hhilkrlr SRV ERD 6 hp Rk Ay
presgate; spéed, gnd:eierba@re position t digtasen aod lbnemainmi Thetsaonsdc may
. t andard _canmuni c
oc o3 Rl ST, 220D RAE ol SHE Bl o e
nofiylttie BBZB2 109, 309rthatdhe dstatarpesddytfentfemstss. The -
interface device thus all ows conmuni cati on between the

sensor and nodules 10 1, 301 . Figure 7 illustrates an
Seesadi eontrbilérie aideviee fnish cbesumes 60 Binkengata SExegnEled 5B

co%%é\?e?c udeGCPﬁs{%:e?a mrgé%% EgnftaFe a@l%%%?u@a%}g, %%r&%@%‘.ﬁﬁs, relays
or indicators. The controller typically consumes data at a rate of between 1-500Hz -
which is comparatively slower than the data acquisition rate of sensors. Before the
DACM 109, 309 sends data to the controlier, the DACM 109, 309 first notifies the
controller. If the controller is performing an activity, it will first complete that activity
before notifying the DACM 109, 309 accordingly that it is ready to receive the data from
the DACM 109, 309.

Third, an interface is a special type of device which enabies an existing third party
system to interface with the sensor/control network via a standard communication
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connect to a correspondi ng USB socket of a conputer

either in the absence of a trailing cable or in the
wWoe@sasise2 of a trailing cable. Such an interf aRET/S608/000135

601 is the Universal Serial Bus Device ("USBD'). The

USBD 601 al | ows software ontft he conmputer to control

the nodules 101 , 301 and their respective devices :
protaicolhAn exérapleerisuet exislingdhircpariiosysiennit 2 spraor paviganly RS232
or %ﬁ%gﬂ{ﬁe% Ny JF nté \iehide 8Rs AibwR M’rﬁﬁlﬂ’%ﬁt@n between

crocontro or controlling USB
the sensauand mades 1Yt Wé’én t he nodul es 101, 301 and the

conmputer. Last, a hybrid is a conbination of a sensor
and a controller which requires a two-

Figererhillvsticdes Imexaore obiherineriags devigeRith g}n}{qrgirgrﬁjUfspmnector
603, 'aﬁgu%%til&%r 66P8nd o BB NOEHO1. The Wﬁ@ﬁéo@ﬁtﬁévi@é 801 may

because any peri pheral s copnect

conetiled ahesPeRcing PeBeapketiof 8ePRRVET EART 1D et ?P.?P”&Pe% %e

tralfﬂ'ﬁj &fb?e & |ﬁ"t‘ﬁé"’bt‘e’sé|ﬁlﬁb F CRdifirRySamRd! Bﬂl@h laﬁ ﬁmérf&dé cﬁﬂlderﬁmuns the
that same device to indicate

Uniereat Serial Fum DoMSRgUaD Yae GO 602 aURHS Sahiars N i prEputer
to c%bfnggb‘thﬁ gﬁb%u:aér’?etdﬁFSgpaﬁa&ﬁngésﬁebtnﬁe @i ViEh thersensarfcentrol

al handsha
g0 ORip AT atheeBaIAORTRIB, Pak ol 86 LSt Pk iscA M, fhg4s0
midrb&niBli&forf @rkoing USBScsimpenicatione®asvganttha mebdsiuat10fif 80m and

the hybrid to the DACM 109, 309. The DACM 109, 309
thetqeBUdedbacks control data to the hybrid which

Laﬁdé H?Erﬁ:l it Becomdikdtion RE @@ensdr and @m&byer vHighureguied & tveo-way

com B R PGk o BBt st rith e A go.to pame

exteRdall Gévné&lare3ﬂ9‘bndsabéca&§e why ﬁbﬂ[ﬁfeealﬁbbﬁﬁ@ﬁﬂ tora device will
common seri al gctl on, dat a

acwetqaawgp@rarbwtaw it of it gvics, Beflre St A e B out o
{M@ﬂggg Mg@tﬂéwb@ﬁ)l ||ihGﬁcéiel fbt@éxar?;ﬂapdm efrort futificatidul ldewever,
| i C ,
LI ST VT S ——

théiﬁh%éﬁerﬁﬁémké b@na’sdmr@(a&@ﬂe a ragtbr wrtleaeﬂeecﬁoagedeme isa
onmon . se

hyPl'éQ;Q(,eqpélae Wegé%mg? réptla & %sggote%,gg%al%ggsw% %raﬁtnf['gn)( fhe hybrid
to EHeAN ROVEIDRN 09 MRHEBACKSLO0! 36%theh deduibaakpcantichtiatd to thethybrid

the C uting a us 701 can be designed to connect
\‘ﬁr{g gt ﬁgg?ﬁd: E18Ea558901 on the conmon seri al

bus 703. The m crocontrol | er 705 allows a plurality of
nput i n evice 70 tob nec ether.to_form
F'%P"@@r‘rﬁatl g%?@'t diagam 83 com lé %ﬁqﬁ-‘mﬁ CONPrISGF P
micRRofPIRHY 0 8Nnd a plurality of the modules 101, 301, all of which are arranged
on a common serial bus 703. In this construction, data can be transferred at a high
speed — for example 12MHz — between the modules 101, 301. Each of the modules

101, 301 is typically related to a remote “module/device” combination of the
sensor/control network. Because the modules 101, 301 are arranged on the common
serial bus 703, data can be concurrently received by some or all those modules 101,
301 to be shared among themselves.
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array 801 , a particular conputing device 701 w ||

collect data and then transfer it to other conputing
waelewpas1s¥N1 via a dedi cated data bus (but sepaPEr/&G10080N00135

the conmon data bus as shar e7d by the nodules 101, 301

of each conputing appar at usl 701). The nunber of

nmodul es 101, 301 required for each conputing apparatus
It stard bexappreRigtastihaidhe 6pmeting ARPAEAtED fBT s2nike Femigned to connect

any ér%ﬂnfo@ﬁle@qw SENSHE O seral b& koawoul d depend
e size of data being transferred as well as the

degree of connectivity of the sensor/control network.

The mlf:'rc%éhﬁoﬂé? 705! s at anm ef Wm@caemcwm Re b¥abhnected
whi ch conprises the [ | owi n

togEOREIOHART BFSTBLIRH RO, &8 SHeN THOBUTH 9. Wita the computing
arréyeé(ﬂe ‘éﬁﬂa\*l?:u%ﬁ‘ébﬁ*@ﬁimd)de\wee? @rwinebiectasia eﬁﬁﬂth@romméredo
oth@'gqﬁﬁﬂtlgétoﬂe\éﬁe %ﬁgﬁgz;qe dedicat c? g%%ﬁzwﬁgs%h%apaﬁé&% ?tll¥e common

dat8 %0t§ as l/sﬁﬁr%ﬁrt%' thé eoRlel 1dﬂ”30’ﬂgoffﬁach computing apparatus 701) The
initialisin

conf urin rocess w.ll now
BT OAS 1w T s ege Bmpina ApArs T 25t i
nurﬁBéi'H:lr elf%&mbtgtlﬂg a&ﬁ&aws t70e rddviFed Gof, eaagéeﬁmfcbguwle@t\ﬂdﬂe would
W ess transceiver
deRSANPS 512 o1l ot CArSterat 49 el & i degras.gf connectiviy of
theleRb&EdntrollhwbM_. 107, 307 then attenpts to register
itself with the DACM 109, 309, and conti nues doing so
until the DACM 109, 309 sends out a command signal

FiguRd 00 mhftgatébme[ﬂ\éas&r%ntral%twmwnmh taaprizesthe following
success

corgecmﬁg}tﬁj énbwa Ignssfs ghe pgﬂglgg% éltﬁl)lo\glth %gtr%]sgo |ve dewceS' b)
on@ Br ﬁhof#ﬁUtSlU 601 comnestsd mmpmtnatcbmpatartlamdei) afoompatmg array
Istrati on conman rom 601, Th

B0 PRI SHBRR Dee SJERBPETEq IRaR g ORLp TRuRotk during
an mﬁméne{ngmténﬂ@dmgqom@s il bW ba demrdbed delms a

regi stration..c ul t
WREHRSSter CopRRIRS Rt oo I Mefer dg ™ aipg isghic 89, so7
co?f}’q@r%ﬁlé@ \rggéﬁéssg’t?necélwn 03uméb$s tlefalily comgiuntcatierns bagkd on a

e rec S ' ' .
oot preebar o FRMER 0% B8) e Ao SRR win e
DPE(ﬂ\(d r1esfs;]w tahﬁ I&ohﬁnﬁueselnmgrsbamhtmeIDAmVI\N/ﬁﬂkSO%erﬂheuisane
i me e other. :

coRBE SR TIRE TGN 1D dr wpef hibPerl sy cpqiterea
Th\évmncgtov?ﬁw ﬂ\de(ij:Q;bn“&ﬁhhdd eteewlrslesmtramtememm 388 tabitten on a

[ ecor e addr.e
oA assopRasRRDs REDebios A P aTRie G islys useD
601. The USBD 601 has a list of addresses generated when it last performed module
registration, and issues a registration command to each module 101,301 within the
sensor/control network until all modules 101,301 in the USBD list have been
successfully registered.

When the DMC 107, 307 receives the registration command from the USB 601, the
DMC 107, 307 broadcasts its.address within the sensor/control network. At the same
time, the other modules 101, 301 within the sensor/control network listens for address
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601 i ssues a command for any unregi stered nodul e 101,
301 to broadcast its address. Any unregi stered nodul e
waw3sE4mhi ch recei ves this conmand waits forPEI/8G@Md8N00135
nunber of m croseconds between 1 and 255 before it
broadcasts its address. Agai®h, all the nodul es 101,
301 in the network |isten and record any address
broadazatic Méten a mpdgete 1,361 detectshan addiessebrepdcasgitiregprds the
drgscsel ve a command fromthe USBD 601 that it has been
successfully regi stered. The USBD 601 then requests an
address list of each nodule 101, 301 for conparison

Whﬁ‘gtah 1 tid HodWiBs ﬁgﬁ'a@ﬁ Kt th@%@lﬁﬁstme b%@rl redidteled; the USBD

wever, possible that a nodule 10 isinitia X
601Linpuas B ERPRANG fr apy tntgisterad sesile 1% §P1 tq Pmﬁa‘?%&s acidress.

Any ﬁ%%fsté@e%d&@ﬂ 01301 M@éh x\é@éwéyaus‘ &fmmagcu whitatdr @namiom
309. Second t he
numer of %qromnéapeweﬂér@@ 29 wele BB 't%@%ﬁs fgain, all
the'chdLWe,% 1dvaBol HethPMetwldid listdh andl W@dﬁ%ﬁﬁaddr@s@ﬂ@é@é@ts At
data to the USBD 601 at the sane ti ;ﬁéﬁé
sorpe PPk e MeAHe1Rd. 3wl recsdva 2 6PMARD PIZ‘ p e 8oL IRy
haé:QéédJ&ch@&étﬂfg ré?lﬁteﬁe&isg Bé 6USO 1@]'601 e récﬁue%tsﬂav\laddiééem of each
IS receive e , it W
mogRcH ) S0 oF PmRBISAIR 6 ERSiSe ShaEDIanctor. 30F
i nterrogates each, previously unknown, nodule 101,
301. This roc u hat an m)duJ
i i o B SURED SRl ke oA
reds@tgé %%5 ﬁftd?él)yb@tjﬁahﬂfe mhgcegmlsm a8 wgmhg aor r@gnsbatlamsofm@
i nt er nedi at e nodul es as
DASEPS 2008 SEemee e e fbat D iraceufl K6 SEEwAS oM randh & the
uswd dsoahmﬁam mia@ beaght SheDMC $@7r fSOthfahsmhﬁ nt@é&feé@&ata to the
The device 115 wi || Scfe r}gtHSt ered %f\'i | 1% rk thus
US@W%@t thp pamgdinseasanatiir ¥io8 T e SRRSQHRERITg 5o
ca@é?&ac&?hﬁoﬂdﬁ‘bfﬂﬁ detbtravmdrhittgep requesting regi stration

t he DACM 109, 309 until the DACM 109, 309 sends
out a command signal informng the device 115 of a

If SHEF B8GS isreseivdd By iherusSBIh 601 tlhmlld:emnwd]imé sbasoricertro!
regj stered, uest the

nebHvimbe MO MEEEP oA BRPHEY ey Sl 191, 301

ThiBprBtéduré eAsarkS tatl awy feddid5.01The! WA WEBSnai08gisteyed on the

s A B0l o s s

10H 48R ¥ irdids reRys between the DACM 109, 309 and the
devices 115 within the sensor/control network. The
DACM and DMC typically comunicate at 12MHz, 16-bit

WHEK Howéngkbpplied to the device 115, the device 115 will attempt to register itself

with the DACM 109, 309. The device 115 will not be registered until the DMC 107,307
has been registered with the DACM 109, 309. The device 115 will keep requesting
registration with the DACM 109, 309 until the DACM 109, 309 sends out a command
signal informing the device 115 of a successful registration.

When the device 115 has been registered, the DACM 109, 309 will request the
communication speed and word length (either 8-bit or 16-bit) from the device 115. The
DACM 109,309 may communicate this information at the default rate of 1MHz and 8-bit
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Conputer software is used to provide a graphical user

interface to configure individual devices 115, to
w@giahsissh data fl ow between the devices 115 apdI/SG2008/000135

conmputing apparatus 701 and to create new data

processing functions. For ekanple, the conputer

software i s based on a process nodel | i ng approach
woldriength asviiret isia defagt datawansmissies katedetw e AN 109,309
ané;g\% de@’cgg‘? g gntﬁfr\l thg QenddrRBitdI! ngﬂ\ﬁ)rk "Y*F\'el I:?Aél‘{naatnﬁsll)l\ﬁf:‘?yplcally

rese el enents ca pl aces Fi g
commanlcaﬂelﬁﬂﬁw’lgs'lﬂbé weoth éangth.of a Petri  Net whi | e
Figure 11b illustrates an application of Petri Net

nodel ling for notor control and steering control.
Cosripliter lseftwargis esedioprodda agrephicebuses dpedags e cee@s%e@dlwdual

de\é%e% VR @SQQ(S]IS Rt KY BSweh hd &@&5&@5%& oonidﬂuﬁnd@%ératus

notifies t e conmputer software of all
70heod toeerediedeWcdHe PFrRAeFYNG fusloRs EPF e’@@?ﬁ'? g}b? 5?mewer software

is ﬂﬁ%@'oh% prg§é§§ rﬁédéllh@sﬁppmw PR s FRtrf RBRI iR %idhr’césl{ssare

onput ér software as an icon. \We us

represgntecty @qge(ﬁ{e@ep’@,qaugqj‘[t@nsqtle@ﬁ] while giates ?rﬁéﬁﬁreﬁﬂt? E)é node

ele@#&‘f@cé’l@ﬂ @;B\aé’ésl’ qﬂ\%tﬁ'ﬂe”‘i‘%%@s@r@f&s%e Eo1RepO6T LREE Nt Mdiile Figure
ev

Ice 115. e transitions of the sen or/contro
11h dlugisatrs ap @pelmﬁpm etiPeiHdNetmpdsting F%fd“?t%?ﬁrt rl? RGBS
cohtfoit he conputing apparatus 701 . Transitions which are

executed concurrently are assigned to distinct nodul es
101, 301 of the conputing apparatus 701. For exanpl e,

wﬁéhean tﬁawfo%uﬂesa 01t BON A NS sPEdiveuetEseTl Samve Weeh rnéglsycered
' state contal ns a token

' Th
witioa LSEDL6, TreeBhba ohes reemEh oA gl T Modie-

de§i@9%6ﬁbﬁhaﬂ&%rﬁﬁthém;on@&atw‘n dét@lsclmu.*oflth@eaﬁo@ﬂé\tia\ﬂce
701. Accordin i nteractign of sub s i& ht lick
compiaersGSEBAIY e SHEIGIComA s AT PPt WRRT § User Hight-cick on

a pfduls it a rhdnusifmd dille sHomhamiet sibwt it totcaatrol the
I nvent i on, has bgen descri bed by way of exanple only
CogRBPANSINT dRYISeA IS nodi fi cations in design and/or detail

rray be made w thout departing fromthe spi rit and -
Allathg ;rgpgl{fca%%]cl;fzhel %’%@t/@oﬁﬁ ALNN% ?ré’:cqoﬂ'lfa‘ﬁ? &R ﬁ'aagv{ttgg?rom the

coriplitdras tl@é’ﬂﬂﬂﬂﬂtlﬁgfabbgraWSt7D1om%n©itlom)wmcﬁ @rd éﬂcut&itc&ncurrenﬂy
acqui sition and/or co

armaatIe e, TR NP UmORHE R P Ao & SPap RS Bebeteb s 1od, Fee

exéirip, e TeeKRS M3 eanditicis dretenbddted edrvatiehly winen that'Start” state
co%%a?#sl aS I’totkle(r% nTr?ugd/egéh of tnctasreotlransmons Sll aentgar%s%tterde fsoptﬁree separate
modules 101, 301 of the computing apparatus 701. Accordingly, interaction of sub-

systems within the sensor/control network can be efficiently controlled.

It should be appreciated that the invention has been described by way of example only
and that various modifications in design and/or detail may be made without departing
from the spirit and scope of this invention.
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devi ces, the data acquisition and/or control nodul e
conprising: a transceiver for receiving data from and
W0 e@namsez i ng data to the sensor/control net woPKT/SG2008/000135
and second mcrocontrollers, the first mcrocontroller
bei ng connected to the secoMd microcontroller, the
first mcrocontroller further being connected to the
CLAMSscei ver and the second microcontroller further
bei ng for connecting to the device; first and second
menori es, each nmenory being arranged external to the
1. fi rAtdawnatasisitondantyarrcootorl nnasiulesfios intetfaginguwithca denjcenanachior
ot
conﬁ]r?lﬁlrl é&\n A rg] lgepgle@é eefgﬁlﬁevrg:faté %%quﬁéltro% r@}ﬁcﬁﬁﬁ@;}%duleds each
furtbeluvndulerbmglfersmteaﬁadmg N\ethraergpmlve/ deies withigfa semgorgandro!
etk BEFQNEy ARG AYSAS LIRSt rﬁ@&ﬂ@&éhd’ﬁxe%ib%tn?é

I'rst ‘and second nenories. 2. ata acquisition

devigas/ the da@mawnsnmen\céomontrplanmqe CQRBRENG t he

SW L GhhO% Vg ?mebévlﬁg WL G ForPRAd ﬁf?ﬁﬁnlﬁﬂg%@%%e s&%sor/control

transcei ver selectively to one of irst and second
networori es. 3. The data acquisition and/or control

Mo dlepa ?é‘tlo"f\bl%léro%nt%n@#s”}r% firdHRicRIcBnirOifRr B¥ink €BhMKbted to

means I's further operable to connect the device
thesssicerd Migspgontrelier thedirstrpierocpptaalien fwthgebing cornastadds the
traﬁsceﬁe?@ﬁ@tl@cs@ébﬁﬁ Hi@BcHISNE Ukt idey FBPESHRCAY to the dewce

Interfacing with a device and for comrunicating wt
onefitst anghpecanGrPeBPriesa LACIRGIOLY ‘P?'%aﬁﬁ@ﬂﬂe’ﬁﬁmﬁlﬁe |the first

an&ggﬁn@%m%[sﬁtr&}g@ h@g nodul e being for interfacing

a respective device within a sensor/control
net MKWW%F\%GS pperehle tageaNegEqui si ti on and/ or control

nmodul es @Rd o?hw%ﬁr@bsé?\%lcstebyr% ﬁﬁ:Yé&ﬁ%ollérQ%eQ@ﬁ@ly to one of the first
acqui sition and/or control mnodul e conprising:a

t r aA5@ 8p¢aNd MBMOFieSENGi ng data from and transmitting

data to yhersapBsive/dHtor e fRGtaMardecom midrédontrollers to the
m crocontrol |l er connected to a second m crocontroll er,

t he respestivenytbpioeidhe fist prd SIGoPE MEMHE®ng connected to
the transcei ver and the second microcontroller further

bei ng for connecting to the devic
2. T%e data acquisition angd/or control module of' claim 1, wherein the switching

means is further operable to connect the transceiver selectively to one of the first and
second memories.

3. The data acquisition and/or control module of claim 1 or claim 2, wherein the

~ switching means is further operable to connect the device selectively to one of the first

and second memories.

4. A data acquisition and/or control module for interfacing with a device and for
communicating with one or more further data acquisition and/or control modules, each
further module being for interfacing with a respective device within a sensor/control
network formed by the data acquisition and/or control modules and the respective
devices, the data acquisition and/or control module comprising:
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a menory unit arranged external to the first and

second m crocontrollers; and swi tching neans operable
W@ 00008n5¢rt sel ectively: the menory unit to oneCDSGR008000135

first mcrocontroller and the transceiver, or the

menory unit to one of the s&lcond microcontrol l er and

the device. 5. The data acquisition and/or control

nodaifrenssieiver irreceivingheataifiom ard wemssniling gata tedhe perseg/control
netivbfist and second nenories. 6. The data acquisition

and/ or control nodule of claim5, wherein the

swi a fitst micraeeniteliprcoppestad tea secarshmicracontigiar tha ditsti ver
mi@&o@ﬁgné@tjaghérfbeﬂ{g%o%e&ta@ td ihbHandeiveremanse SBsHRI €S

_ acquisition and/or control nodule of claim
miggocontreliesifurtherdelig foceanngclingaladhe deVigRer abl e t o connect

t heg hidrsdry T aAeRGed SlidRbl Rah& fifst ¥R ¥eddhdaREroebnirdiers; and
first and second nenories. 8, The data acquisition

The
andpwitchinghineans apriable to eonnfst splecyeYel ains 5 to 7,
wher ei N fiEmaMiohFiife B AR the frstaRRFRBhEOIP aA@ fiteEdnstaiver, or

second m crocontroller selectively to on f the first
and secofitf MEMGFY @it t°9’.ne15rﬁg‘eo%ﬂ°8“émﬂpg?r§7°gﬁr gmﬁtp&devwe.

control nodul e of any one of clains 5 to 7, wherein

the _switching neans is operable to cannect the device .
5. sl 8Be et JoisTEREIor eRRIrglTrastiie,of PRI finefif i tagmory unit
corhBriseERstiidPscaBAd ninioriesl and/ or control nodul e of any

one of the preceding clains, wherein the swtching

means is further operable to connect the first

6. M CHPSQRAL abdupiticredrRirdricesiral rhcuuiner ciint 5 avimesintick switching
m crocontroll er and tRe devi ce.

1, The dat ,
aRSE(R SPATFBIR 1B REEHE B EPOTS O SISS R B el frs At second
mdhé&feRdi ng cl ai ns, wherein the transceiver is operable
to transmt data wirelessly to and receive data
wirel essly fromthe sensor/control network. 12. The

7. dat R sdiigiorartlsiicoppoltmeduleaticihien 5fwiserginaneswitching
clainms 1 to 10, wh [

] , rein the transceiver, i s ,operabl.e
mearaiS APYTaNIR(E CHORES RSB CPRTaIRs SpEEueSRap T e it and
seBory WerRkiess! y from the sensor/control network. 13.

The data acquisition and/or control nodul e of any one

of the preceding clains, further conprising a USB
8. ConnEfe ita bequisifibeahded ddditrol bdllbef deyoweof claims 5 to 7, wherein

the switching means is operable to connect the second microcontroller selectively to
one of the first and second memories.

9. The data acquisition and/or control module of any one of claims 5to 7, wherein
the switching means is operable to connect the device selectively to one of the first and
second memories.

10.  The data acquisition and/or control module of any one of the preceding claims,
wherein the switching means is further operable to connect the first microcontroller
selectively to one of the second microcontroller and the device.
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14. A conputing apparatus conprising: a plurality of
data acquisition and/or control nodules for
w@ovasisent i ng with the data acqui sition and/ oPCTYSG2008D00135
nodul es defined by any one of the preceding clains;
and a microcontroller, wher#n the plurality of
nodul es and the m crocontroller are arranged on a
11.confiondatatagqbigiios andfor bentroh mediieiafiiapnene ﬁ? hetrieegdingsclaims,
) . A . r
whEEhP e L RAEIRE 1 el o Ra e Gaty el B A S S efoata
wirelesgly freinrife sengsirigeniral ngtwsirkt he data acqui sition and/ or
control nodul es of any one of clains 1 to 13; and the

conI?uti ng apparatus of claim 14.
12. he data acquisition and/or control module of any one of claims 1 to 10,

wherein the transceiver is operable to transmit data non-wirelessly to and receive data
non-wirelessly from the sensor/control network.

13. The data acquisition and/or control module of any one of the preceding claims,
further comprising a USB connector for interfacing with the device.

14. A computing apparatus comprising:

a plurality of data acquisition and/or control modules for communicating with the
data acquisition and/or control modules defined by any one of the preceding claims;
and

a microcontrolier,

wherein the plurality of modules and the microcontroller are arranged on a
common data bus such that a communication pathway is established between the
microcontroller and some or all of the modules.

15. A sensor/control network comprising:

a plurality of the data acquisition and/or control modules of any one of claims 1
to 13; and

the computing apparatus of claim 14.



