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10 This invention relates to the general method of updating the delivery/stock status of

mailboxes, shelves, sorter bins, and a plurality of bins located at Post Offices, Companies or shelf
space at supermarkets, department stores, and reporting to the respective owners, recipients and/or
vendors of these boxes via email, pager, PDA, cellular phone message system, website mailboxes
and voice mail at a cal] center. The invention can be implemented at the Post Office mailboxes,

5  company mailboxes, apartment mailboxes, store shelves at supermarkets, department stores, etc. The
update information is to alert the recipient via email, pager or voice mail when any mails or articles
are delivered to their mailboxes currently or the shelves with certain items are empty or close to

empty and need inventory replenishment and management.

20 2. Discussion of the Prior Art
| Previous devices involve the use of mechanical trigger mechanisms to the doors and hinges
of mailboxes. The device described in U.S. Patent 4,'262,839 involves a mechanicél visible indicator
to show the delivery status. Such devices will not be able to provide remote delivery status far from
the mailbox site and do not address the case of thousands of mailboxes with their recipients’

25  locations remote and dispersed all over the world. Another example of this type of device including a
magnet is described in U.S. Patent 6,155,482. A drawback of these type of door trigger mechanism is
that while they indicate that a door has been opened, this does not imply actual mail delivery.

A device described in U.S. Pat. No. 5,427,282 uses an audible or visual signal to indicate the
delivery. It is achieved by using a control box that has a DC circuit activated by the delivery site

30  which in tumn controls an AC circuit which allows a receptacle to turn_on its power. This electrical
receptacle can power an electric appliance to signal the recipient. This system does not signal outside
of the immediate area.

In the reproduction industry, multiple copies of printed sheets are sorted into bins for job
separation. They are fitted with an integral optical transmitter/receivers unit to distinguish which of

35  the bins are still empty and available in response to the respective electrical bin empty signals. This
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The scanning of information is performed at a regular or preset rate or activated upon
dclivery and allows an accurate report on the status of these mailboxes/bins/containers located
remotely, and their unrelated customers or vendors distributed over vastly dispersed geographical
locations and time zones. These customers/vendors can also be mobile while information is updated.
This also has the capability of frequently reprogramming the report information, customer list, or
locations from another remote facility. Customers can also call to a call center with its Personal

- Identification Number (PIN) or other forms of authentication to retrieve a voice mail of the status.
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t he scenarg 1of an inventory management system this reporting can be tied
to the v’é’ﬁcﬁrol that supplies the nerchandi se and update the status of the
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devi ce stage reporting from the aggregate processor to a computer such as a personal computer, single board
computer, or embedded processor. The aggregate processor can be a CAN processor having both
CAN bus and RS232/RS485/USB/IEEE-1394 Firewire bus on the same micro-controller. The USB
and IEEE-1394 firewire are preferable, as they can transfer high speed data as fast as 12Mbits/s and
400 Mbits/s respectively, but any of the busses mentioned herein are allowable.
The computing device may include a wireless modem or cable modem. The computer may be
a personal computer or embedded microcontroller system with sufficient memory to store and run an
application program capable of sending email, voice mail, and pager mail. In the cases of email or
two-way pagers, a choice of acknowledgement can be done. This will confirm that recipient has

acknowledged and the date stamp is in place.
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said sensor units is configured to identify at least one property of the object or fluid, where the

property is preferably one of size, shape, weight, dielectric properties, magnetic properties, and
volume.

According to a second aspect of the present invention, there is provided a method for
notifying of one of the presence and absence of at least one of an object and a fluid, comprising:
supplying a container configured to hold the one of an object and a fluid; sensing, by a sensor unit
associated with the container, the one of the presence and absence of the at least one of an object and a
fluid; forwarding, in response to said sensing, a first signal to a microcontroller connected to the sensor
unit; sending, in response to the first signal, a second signal from the microcontroller fo a computer,
said sending comprising sending the second signal at a first speed on a first level bus connected to the
microcontroller and sending the second signal at a second speed higher than the first speed on a second

4
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distributed microcontroller with flexible circuit connector with several flexible circuit boards with

optical detectors and LEDs.

FIG. 3 illustrates an example of a typical flexible circuit made of copper Kapton, or Polymer
Thick Film (PTF) Ink on Mylar or other substrate films mounted with a resiétor an active LED
(sensor) and an optical detector (sensor).

FIG. 4 Weight/pressure sensing using PTTF conductive ink technology and its circuit
implementation _

FIG. 5 A hybrid bus with two separate CAN busses on two levels

FIG. 6 A hybrid bus with two busses of different types.
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exanpl e o#) a tGomipoet Sylstemvas Inl gpplitationiBérverade of copper Kapton, or Pol yner
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E sensor) and an optical detector (sensor). FIG 4

resistor an active L
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2006 WO 03/ 029794 PCT/ US02/ 29544 DETAI LED DESCRI PTI ON OF THE EXEMPLARY

EMBODI MENT  TherighaOP&pRls a b6k disprainbe cftetbrfeddbbdiache Py claims at the
conclusion of this detailed description of the preferred enbodi nents.

However, the organi zation, operation, advantages and objects of the 5
i nvenbg onz)can segoRs&nbl! | Yy appreciated fromthe foll ow ng description. 1)
System CO%?O?Se tﬂgtscan be used in the mailbox/bin/container assembly can be any of the following types: -

i) Light or Optical Sensor,

ii) Pressure or weight Sensor,

iiiy  Capacitance Sensor,

25 iv) Magnetic and/or Hall effect Sensor,

V) Float Sensor,

vi) Heat/temperature sensor

vii)  Motion sensor

vili)  Acoustic sensor

30 ix)  Any combination of the above sensors.

The choice of sensors depends on the functional requirement of the system. In the mailbox
delivery notification system, the two common sensors used are Optical and weight sensors. However,
in an inventory notification system, any type of appropriate sensors may be used depending on what
kind of inventory is being stored. The use of several sensors placed at different locations in the

35 mailbox/bin ailows objects with different sizes and shapes to be detected. The use of Polymer Thick
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This invention involves the use of certain block elenents and Figure |
summaries their relationship: a) Sensors Assenbly 10 b) Fh&xpbil 20@@ r cui t
Assenbly c) Distributed Mcrocontrollers with Master Controller d) Common
Bus architecture and addressi ng schenmes e) Conputer System as an

Appl i cati otV&eY7a1% ) A Rel ational Database 15 g) ComuniP€AfSHPHt h a

w rel ess nationwi de networks provider through a Network Operation Center

(NOO), a '\éﬂLICﬁcﬂmioEygaJdresgﬁmnfa we %nsapglfoh@g&rnﬂﬁémuﬁ&we%f RE ﬂg{ fot | SP)

‘with web server ure depicts a b | agram of a pre
enbodi nentthe amlezs;m@éﬁ% ﬂ@llm@%hﬁ{ Thegeanda P@Pat"ﬁa?e SensAr a@bwaéeé@minnﬂqnn@

mai | box/ b'n&f&&%ﬁ&édﬁ%u@ﬁé@fmhﬁc prdPertd. PHRYsdf nla ?ﬁenf: %J/&%m&fécyd@&%m - 1)

Li ght or Opti.cal Sensor, ii) Pressure or. weig Sensor, _111)_ Capacitance
Sensor, 285U nifiesiErmagnesio aatsrials And fhe usrof fogt ssgwg ahlows dvtymma@am ofdigidor , vi)
Heat/terrpqﬁaa.hqre sensor vii) Motion sensor viii) Acoustic sensor 30 I X)

Any conbi nati o e above sensor The choi ce of sensors depends on the
fu%ct i onal q"n $“r’% ﬂf"afﬁs a Cggs seqhiop gk prefprrgd fn %ﬂ‘ﬂF‘F‘B(ﬁ'ﬁ““é’d’e'F‘ﬁ“\P@’F %/'P‘H’H"tﬁ“f i cation

system t lasf:rhmm Cinmpeilip $@Mo0i istribiel rﬁircﬁ;c(saabu@ahthaleﬂbmeir@h][cmﬁﬁaa% Suith
However , vent.o tification ny type of appropriate
sensors Ve%e °&§’2d’"&‘8§8ﬁa’ﬂ Eapt{?ﬂ'c@ﬁg?rszig cﬁﬁﬂ nventory is being stored.
The use of several sensors placed at different |ocations in the 35

mai | bqyx/ b al ' i fferent sizes and shapes to be detected.
The ugg o?ﬁPollJl&me E%u@%%%d%st S’ 2006 WO 03/ 025704 PCT/ US02129544 Film

Technol ogy as 'Ehe PSS are Bre&m@ly\mughd osefissdhle cilchiobmrdy Bigwe B fillustadtésaprafifrretl he
ht I [ + se of
wel ght ANk diQexibi3Cirdi'yh blafl sHeO8BPifnl BPoltel PN 1 (V1) ngg%%h o

a capacl tance sensor al e erm nati on
di el ect ri Mypr Hpenctheesyibstraedilmsmoysted vy aaesistor 3haly astiveHD 366(13@@(6} and@msor s

32?2? IrrI In :?;thgﬁﬂgtf@m @dehdor gnﬁ'fﬂ@{:b@%eésorMIttc%pﬁJsé& Rl pt’dﬂq@éopﬁe? RS@BIS cifthik OWS

15  or Polymer Thick 1Im (PTF) ﬂex:ble circuit (Figure 3) mounted with a single Sensor or multiple
sensors for the purpose of attachment to the inner surface of the Mailbox (Figure 2). The use of
flexible circuit boards allows the sensors to be mounted and attached to the contour of the
mailbox/bin walls or shelves by adhesive. Such flexible circuit boards are very thin and flat, and are
not obstructions to the article to be placed in the mailbox/bin. As a flexible circuit can adapt to any

20 contour, it can attach to the walls or embedded in the mailbox structure of any shape or sizes for
optimal mail/article detection. The flexible circuit board may comprise conductive traces or wires on
a flexible insulating substrate such Kapton, Mylar, Paper and any combination thereof. The polymer
thick film (PTF) flexible circuit board may employ conductive ink as the conductive traces, such as
silver ink, carbon ink, or conductive polymer based inks; but the types of traces or wires are not

25  limited by these examples. The flexible circuit performs the function of housing the sensor and is
strategically located on the mailbox/bin/container to perform a detection of articles and quantify their
presence without obstructing existing space.

The flexible circuit board may have an added bus for memory devices such as a flash

EPROM to reside. This memory device stores an address for use in identifying the sensor attached

30  and consequently the location of the mailbox/bin. The flash EPROM also allows the address to be
redefined, allowing the flexibility of programming the custom address at the mailbox/bin site.

The method of knowing whether there is mail or article is present is via the placement of the

sensors such that the article obstructs an optical path. For example an optical path can be constructed
from a Light Emitting Diode (LED) and a light detector. A LED will emit light when an appropriate

35 voltage is supplied matching its polarity. A light detector is a device that generates a voltage when
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Figure 2 Illustrates a cross section of a preferred enbodi nent having a
mai | box 27 with an assenbly 21 in the clip formof a di st 18 Aptied006

m crocontroller with flexible circuit connector 25 with several flexible
circuits 22 with optical detectors 24 and LEDs 23. 10 3) Flexible Grcuit
Boar d Asservbb y3nkbmssensors are preferably nounted on a fpewushasaircuit
board. Figure 3 illustrates a preferred enbodinment of a flexible circuit
31 nade of copper Kapton, or Polymer Thick Film (PTF) Ink 32 on Mlar 34
or ot her sheldightrofthe right weselpmgthnshings aniit: B carreng Binging resi8tér ia normelly openeL®HIn36
(sensor) 3gls &t uPREDCRs ARhEGHAI b8 oo AR e mibtoldnfbhedlGorRBN RGfe ek’ CUI ¢
conprises a r0|le cop exible cifcuit ymer Thi Film
(PTF) fl ex¢sipre It@ sp ey drive megﬁpétodsghwmm ggeyfilashgs @upnlg@séomﬁwrmesﬂm tiple
sensors f Qfhch iR LBBMAGRSa QJquﬁké ﬁ?)mﬁ@r&hd &heli ﬁetéc'fﬁ?@:fn SHillif REQmO SeqhidhBe &R | box
(Figure 2). The use of flexible circuit boards allows the sensors to be

nmount ed aﬁﬂseéf@a@ﬁ@(?r‘t’t? QPRe é’BlFﬂ‘So‘[} petyeeny Jdhe nagicylysrestt the wailhox. then e ves by

adhesi ve. n&maidof JaR¥i ;Mced rﬁltmewpt.&almﬁ\ﬁdﬁe\af efa\aafeyortpmca Which ‘sb@hue Apfcaar e not
obstructlonﬁtothe aE icle t | aced bi n. a flexible

|
circuit cHhPSLRR PR thgRptester E’ﬁlﬁ't"cfﬁ ivejthe eE%Fﬁ*eélP‘ﬁ%? “fsc?"f[ Smhlvgytfr‘“aéﬁbedded
in the rratdtbom:ﬂ;bi/bﬁﬁkuitﬁn@f any shape or sizes for optimal mail/article

Wires on a1 mstEPaAeRe Gk e ARl SRR B S e AR ana any
conmbi Adt i ofmditvetickef Sevarald.Hisllocated at differeatdodatibm{F{gaER) of themaitbbebio areceantedboar d
may enpl Oﬁeqﬁé?lﬂg}ég% gx‘é%é Ekﬁffe:%.?t |{5Et%néﬁ§§ Sjéé(:;; oh ¥a %&%&é‘fépﬁ%‘dﬁ garf%ﬁs m?%lf{ A 1k,

carbon in ctrve races or
wires aresigmst 25 linmted by t hese exanples The flexible circuit perforns

the function G pLbme sw?esstﬁm&'kag%%@'thb ﬁght phth %E&E&ﬂé ﬁr¥seﬁt%?t% Rthafhgt h€

mai | box/ bi n/ contal ner to rforma detection of ticles and quantlfgythelr

presence §Pikhodgrordéiidn Ftaﬁmﬂgieémeﬂrpwmsﬁ%@nenrwestqcke&xw@@\f@ rcuit board may

have ag added Tlﬂélﬁsefoﬁﬂiﬁ%m{gié s S18Vis618 BkeSpesturd Sapcifah@Sind HEPEM deGicds@fidwle. Thi s
ress for use in identify t he sensor _attached

menory de l.ce store

30 and co ?&f&ﬂ&m ‘gf phyica] gRafftied g be fetgefrd- ﬁ%newwsspwssmgfﬁaﬁmcawaem al so
alhl ows t h&n@d,gmssmké Oscblﬁ td@dﬁfll igﬂmldguaﬂhtbraf\ltdhg prdignt fﬂeﬁ‘)hlclitbm:cwetgyt n@hop:hﬁgr aer ng
the custom ress. . at, .t he mail bo iLn site. .The net 0 Nnowi et her
ther 1P o RS RS i oL B herg ST W bl SfoR A o e PO M e ¢
such t hat Fitri@Ta} ¢itcoit eaddxat of RIF sarbon/@pducted polyaichor obhor copdigtiyel ik @n boytd cal

path 28" P& %@Eﬁ&#ﬁs%% gim{ s%ﬁ%?T%ﬂ&zbl?&kE% WhGh kaé)ada%g/éxl‘c%P%p{egs@&]w%e 4 gt

det ec en an a I'S supplied
mat chi ng weightshinges itsyPTF Aok mgﬂmcﬁ@mmmaucsllyalt drenhccieploméas ageqmt snes fan

vol t age V\Apﬁm,f]m &e ﬁBE:EAn£Q9@e;¥fPRQ§€dQ¥ﬁZ Qléﬂﬂ:) %(n%@%h?cgé‘lﬁie]’ﬂewklhm& of yt he

ri ght wav el engt shines on It current resi stor i s nornal
connect eckr§ first cabbratedsbyysing atcw@ltmatancpmngdem wb@e dmpmmweﬂ aschewbin IFéﬂ‘jfeby t he

i cr oconty, olidued 4 MRsGlel Pightprt e QBdhg usﬁ?@tﬂ"@&dudtfva Bk SRhifofgy Bd iXe@irdute LEDs
to |I8ht up.as a, series 01!g ?as hes or ses for cod |]2&0£l§r poses. \Wen the

LED f Phshgglementaionethesuipnt ‘Blﬂ%e‘é" iigiyer pethe regiptance satia W mfiplsdbyt he sane
sequence 9 reference voltage, Vref supplied by the microcontroller. The PTF Ink weight-sensing resistor has

resistance value similar to the fixed surface mount resistor, R0. Under a compression force, the PTF
resistance can drop significantly, thereby giving the weight of the article placed on it.
Since the custom printed PTF Ink weight sensor can cover the entire bottom surface of the
30 mailbox/bin, the placement of any article with weight will be detected. This will normally distinguish
~ aparcel from a regular mail. In the inventory management case where each bin contains only one
type of article, this weight sensor is used to count the number of same articles in the bin if the weight
of one article is known. The individual article weight is pre-stored in the relational database.
A capacitance sensor can distinguish different dielectric materials and therefore can identify

35  the type of article material placed in the mailbox/bin. There are many types of capacitive sensors.
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5 pul ses then there are no opaque objects in between. In the particular
case of the mailbox, then there is no nmail or parcel pl acesiApril 20606 opti cal
path. However, if a letter or parcel, which is opaque, is placed in the
optical path, the detector will not receive the expected pul ses. This
confirns a webimsry is nade to the mail box/bin/contai nepct/isenittbs and

| i ght detectors are placed at several |ocations to capture the various
standards 10 of mmil articles. Several LEDs |ocated at different |ocation
(Fi gur e 1)Sopf atetbasedan Figld Effst ransigors statyesd (FEsjern thagatevoltege by s rolsh

di fferent ihflvgided %ﬂﬂb BicREAE Mfbrid Thése FETHARA 86 e df Senfédnlfucttl myRFidISdhsh 448 |
article slzes or supermarket, shel ves, the bl ockage of the |ight path

i ndi cat es Sfﬁ%“‘ﬁtc%‘?é?ﬂ"e!ﬂ?'y'flﬂé“afeé‘ﬁlal ning  stock. A shortfall in stock wll

alert the purchasi- Efgecdsemf&aﬁemsea53bsmczkxghpsehéosmmefw@&gnehémItlaﬁaIu&ﬁorof
aci tance and, Hal ]l effect

di fferent typ of sensor s | i pressu

devi ces al | ow ?‘?aﬂ'éer' Tt ?Wé’gjeﬁtfca'b%wﬁd@ﬁla“ ygtion foga optisalpathilhenar eq.  For
exanpl e, a;pmabdamuuicm ssséemsmth exdECh endopiieil diotles caebitamiunted bn ME biterlviak @f e Bigal € t 0
det erm ne it i f eac S _known,

oot uai ng TPk praq Bt mi BT PRI R g o R Pt b ol sh R ot es. A
| ow cost Rutrgriike sufface; knglefeif raffedtio Ff)twwn LED) ﬂoamadaar andt theodptiAT Biode pair can be
carbon/co . b ressure
e vl | 2SS B P YL vl s AR Lo SR B8 Gihafs)

conpr eds e geamsiieis “@ll dﬂﬁliegrﬂther @hfﬁ mga;ssrlngt@wwslﬁsmmtadmésnwwé/owlaﬁméseffect

dramat i Cala}eléltenllitw@ﬁ&h&ﬁ l(fjlﬁﬂld%ﬁlﬁlle %aﬁre%htggrg Xeﬁﬁ&ﬁgf m{/éﬂfoafcl%‘:'ﬁﬁg shonl N9 the

article/articles vvellg gqace he mai | cases the PTF
r esi st anc #gid geasuremprd may ?Sﬁféf@ah%‘ymw gogpline poiseryagiata filling statigmerancdicinegler t o

vol t age detHhbivasy, Bitlafeliof lififed 5@ aphMafidigur e 4. Figure 4 illustrates a
wei ght /pressure sensing using PTF conductive ink technology and its

circuit 25 inplenentation. The output voltage, Vo, is given by the
resi stianca.)r atDiaributld MiiosdiiplleraMith Ndsteedodtpllert he ref erence vol tage, Vref

supplied by t CI.0 ht sensin tor has
resi stance val H]% L fl?fluttﬁ Wh’tsﬁ’éso'is iaS?é’@"g‘ﬁ?‘*tSb@ ‘Fﬂ'p"rt R <, g}st ‘% Under a
conpr essi orrdeonteoiier (MEB))FIRE inpnigsit srcatode eider dwramﬂo@ngguhl aanialog, mptuhmne by

gi ving t h@an\’l\@a'dglmmtgée ak@&n@é& ﬁ)la%lsg e&%g g’ g?e{f value s@hncgb&shlﬁ bCiﬂS‘& glrénl rlrllpm ed PTF

| nk wei ght sensor ¢ ace o
mai | box/ bpert willnegistar attl@n@'ﬁf 00’10" dﬁwndmgton d‘leefomagt: mpue Ag bitpwipbrt whllsoetet @ibered.

This vl | 5 MELR | gé e duP Wi dun L%lj)fﬁ E\QIJ deb @M nqaggp%oﬁ{rol%!iy be 1H|:llIdP@

i nvent ory. mana enen case where eac I'n contalns only one

article, mwgomwbuseéﬁ%ﬁwmsoﬂe@em map bebigparate HevioquFhs anicrerdontsdlgepesfornisc| es i n
t he bin i fevériguisgd@Nine rpktidngearticle i s known. The individual article
weight is pre-stored in the relational database. A capacitance sensor can.
di stinguish different dielectric materials and therefore can identify 35

t he type gf arnahrmia&mr@myaéndmgaaﬁghpuuemmgm HRQXEOBI This idin&iR is2r € many
types apaci t| e se ril, 200@&&%‘33/ 025704 ECT/ USQ02/ 29544

S Peo 28t EBa gt BEf e Piitonrs B retiss & BFeser cRpls WIS ¢ ho gat e
vol t age i &ldkesyiycaitetbiipon,iitthh hitiag e ithyf afibia piiseltie] ériaGigh®l bRin@diom thBedeorFETS can

be made O\]:vaksese JB thé anyocon?mileqalth%rslensor cait b ohher than the optical sensor.

b) A report of the current sensor's state is sent together with a unique address to the common bus
30  periodically or upon initiation. The unique address allows the service to distinguish the specific
status is from an aggregate of mailboxes/bins. The unique address depends very much on the bus

protocol.

c) On the other hand to conserve energy, the distributed MCU goes into a sleep mode but

35  periodically checks the sensor. As soon as a mail or article is inserted in the box, the sensor signal
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silicon or conductive polyner material. A hall-effect sensor can be used as
both a wei ght sensor and a ferronmagnetic material sensor. 1%5Afrl 2@®que
inert floating object can be used as an obstruction to an optical path.
Then an optical detection systemsuch as LEDs and optical di odes can be
nmount ed on Whe3s0er wall of the bin if it is made out RBET/BSWRRWéd nmateri al
| i ke glass or clear polyner. |If the opaque- floati ng object has a mnor

| i ke surface, | e, of ref i e oat mirror and the opti cal
di ode pai EvDshing s Sekes st ekt T TENGET M Gobmmste sl e e o
measur i ngcéntrglidrdckvowlsdpes anfl theh @odsithrough tieepdlasfimbmibBogetesibiy i s wel |

defined. O her float neasuring devices using radio frequency and/ or Doppl er
effect are alternative methods to liquid volume neasurenent can be used
for invensdry Gomepnmys AfStitdeturd and diddressing scheerent may be used for

appl i cations "ﬁle &glﬁ%#lll #I?S Ar?lﬁ%&ifr@?s L@E%\,@lth % i te%tnﬁErogqgtrﬁl?efsr% isug;eiriI ﬁ?egt a

phar macy, but are no applications
M cr ocont indirinatics highwiy vberlefor Gom ta @itinanicath ell fnfoamativh Thetemmi lw bak bis sensor s

are CO””eﬁét@&kﬂaR)th&%a't EIBWS/ thnté:t&[?é istbutdd if'h ﬂéfngt%tn?agner@ltﬁ§tggﬁn a0| Ler

(MCU). The Input port can a el ther an an r digit hal og
i 'nput por er logs ghinfogragtion. ﬁ‘hs'/@ipqtrag'é byrig used Fpadpw dastﬂbv micgiicentiollers loeateddiei t al

val ue (Su@mBiRgioR oPtht AilBxdkd Rport theifdt@hstvitln okaPMicrocRfoller¥Mbhd caf Blb&kealarei t her
a"1" or "0" depending on the voltage input. An output port wll source

p
ei t het? 20apgrt frpm eggh othigh. Ay the ﬁa&&ém&dbeg@fe %ablfrqf Gempicatng with egehfiber.daiites. The

mast er Cogéduehit afdrda@yfobaegs&gék qHeRicrdcontdNErs Rlentii e ﬂbﬁﬁlé LiPdilt @hsors
m crocontrol | ers, a separate device. The mcrocontroller perforns

several f{Mesefedfrthe Wﬁﬁ*ﬂﬂﬁ{%ﬁg %re: a) To initiate sensing by sending
vol t age pul ses$nithia systeghthemyaretalggegaﬁlsma‘[ﬂsum dr Bink thattdr@lihualﬁr idhntifigiiuhigueied under
apreferrfh ntroIIer

t
ahen i & TR QLD usgecthin SRS KRR e B G FRUFE R o o
tinme, 19r aegiigpadiviticdrangaort sawsors hporswmpcupmkmetuqa withen addtesmmlcmﬁiarol | er.

This se NSHis ﬁﬁ\ﬂrepﬁe Qsle Qﬁer ofkﬂ%&e&élﬁec%ﬁﬂé@%lfor%ﬁf!"%&fp of Qéwdo‘s %ggo% cgf provi

current sensof's state 1s sent tni que address di € conmon
bus 30 p@tWQ;’elbtmrqtqml@ndwmueuquttﬁthemc The uni que address allows the

service to di ghigngyicitad mnﬁ.@%hfafgno%ﬁeah%lé Grclit &%Mwﬂggib%%ﬁﬁcﬁf to
mai | boxes/ bi ns. The uni que address depends very on the bus Prot ocol .

c) On t hehesenep! lovaprver gm #é'ev%ssgﬁé\r@gh palking saiegw P)b‘h% Mastenprocgrsdsiiint o a

sl eep2godgys Ruot IR & CRSbIRRA LN mh\%ﬂk@mtmer@wpscqrimeﬁate A CR&IRINR hisOr
article is inserted in the box, the sensor _si April 2006 WO

03/ 02570PUperiase Potss aud gigogla o o SRpeach é’r‘fér'*w&gé%“%“‘f%‘éf Hh MRy sends
a signal riuﬁlbém:n@iﬂﬁécﬁfomﬁl@tﬁi hireh. | (Bing IokErofil8 Sthall cros6-SdttisiObus RE, uaﬁékem\éaeﬂges and

o, 90 o Bl T PSSl S BB BT, 205,

. wWith the di st OthetHue plosnbnnﬁenmmme ofrkless srafp@isaion esing smagt ciriiebluetooth, 802.11 and

25 telephone two-wire technology. However, the demand on the processor to have added radio
frequency and other modulation/demodulation complicates processor electronics and raises cost.

The tight spaces between the mailboxes/bins demand the use of such network bus. The ideal
bus characteristics are: a shared common bus with as few conductor lines as possible, preferably
serial and capable of direct connection with thousands of similar electronic devices.

30 Serial mode addressing is preferred, as it requires only few address lines to access thousands
of slave processors, however, any bus system may be used. A polling technique is preferred. First the
computer checks the relational database for mailbox addresses to update. The computer sends a slave
address to the master controller. In turn, the master controller wakes up the distributed
microcontroller. The distributed microcontroller acknowledges the call and replies the master

35  controller.
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i nformati on hi ghway network for themto communicate all information. There
nmust al so be a bus network protocol that allows informati @8 Apel D@6
distributed in a systematic manner without collision, or |oss of
information. The electronic bus is used to allow distributed

m crocont r V@ e¥@sioecat ed near the |ocation of the nmail berpwsi2azeport
their status with other mcrocontrollers that can be | ocated far 10 apart
fromeach other. At the sane_tinme they are capable of conmunicating with
each ot her, hafifellgwing|instryctign jssent ippitiare seasor sreasyaisnigad the migsocanteafigraends r ol | er s
i denti f yt ttiﬁbfkrﬁsbﬁxkﬁllt% Génbdtiatus &stl'tsﬁlﬂ&n sERORAIRChARr &dtatrélre]? m@hlﬁldtt)& Wbrioller o

m crocontrol |l e ere are a reaeo mai | boxes or bins
that are G|V °9/geFBé?FH‘?’1 Sééds r%ﬁr&l’g?d mwﬁf@ﬂ*&?‘%&*@ Pylser: Severpl aruts ag,

el ect r oni colied@d aniSernt etethé tdnpater.f or each mai | box or bin. Each mail box/bin 15

I s equijpped wih o nore sensors re tin occu an ogether with
an address ide efefvflﬁpe e R R m[]%réepg’ﬁ %é% éﬂ? é&'ﬁ’
t echnol ogiredbdxevbitssatug toapmpfiteciach asam:smabdmh@uteif s:pglekmaeli doghpiXer, oret wor K bus

pr ot ocol BE?C@C&J LA lrﬁie coin'pIitler as ?r{assoczated -cll_kfa%og Ufq lska %{e of &Mdi pe in the form

of another T1exiDle cfrfCcui S BSAEEEChE™E the several
| ow- power capilfedictipdzep moil sl centar [Tihanegitropled rbponglgs‘n:ﬁlemutryfsmgiebdmlst er

processor | t (CAN),
Ry T or T gomiilic o a1ttt i‘lﬁcﬁﬂ A L A S
si gnalld t &/stsmcFan baehierrdtirom depleying the Bllpving bisarebitesturebut setdimied to tlm lisk: nal

nunber of insulated conductor lines. Using |low profile small cross-section
busses, it _nmakes it easier to npunt to the edge of the nmil boxes with

little ob& rudintpilenftsa PetvordCAN isa agdvanaed seriphjus sestemcthas efTicisnily SPRPSES bi | i ti es

i ncl ude Mfstﬁbﬂ&ﬁcoﬁﬁtﬂ@g&[&rﬁ&bdﬂﬁs hiﬁ:kdﬂa)nﬁdifﬁfst seﬁ@?sﬂmd RoneIrQ Oh ser@is k1 and 25
t el ephone t weyer mand on t he roc or to have

e e Pl o S of T ORIt G 6 AN M L D e et

pr ocedsor cidlecitstoched sr imtticehal. SdlafidTAN vekieh 1.0 hrbtoS ases 18l Weaifict he
| b / f h k b Th
Char act or POHE g RS 208 Rl dersli A AT AN B oeaPRARIR PRI i
possi bl e, thereffemaabingdle up ér 136187@9IQ volmpedikdessed. Wiien @ CANgevassot withritswi t h
t housandsmﬂlﬁt/oﬁfpm ploﬁ orﬁ‘lk&é‘&tfa 's&lfsg'g%P g the 81 lﬁg&}ca{ts GER@E ar@gﬁysﬁglg) aﬂgcgéé

preferred, as It requires on ew address Ti1nes 106 acces san
sl ave pr o@ééegwls‘?oxewb%\vl@rextew Ghdbmesgage @hﬁmembﬁléwyedﬁmwmﬂbf ng:htOéchnl que

I S prefer e fhailfokéstins! NSthermBRPH LB Ad S &b Smd &8 bE SddRd blﬂcg.@ g 1&@&% S&nfor

mai | box addresses to update. The conputer sends a sl ss to the
mast er cotiPystpEallowing eng AN pragessepiosayice sMeralanailbexes(bire Suqhbus arehiteetarer i but ed

mcr OConti’nE}leds%rthe ch&nsdtoai‘aﬁdi@maﬂ tﬂmﬁha)ﬁ;@mﬁoﬁ ds% 0B RRMnBEPRRI:Me cal | and
replies th 006 WO 03/ 025704

PCT/ US02/ SBIE4 %vrfé'rtf%wdﬁ@rﬁuﬁgﬁf)umﬁgﬂon g el oiocon sphisveAagpission

measur enerafe oﬁﬂdbut/h&temaﬂ lefsi@h o Hakdle41] (rmﬁlsaceswﬁﬁm FR NSO spﬁoeds t fo 40 AeRBNSOr
ontro r controll er

2cknol edmasert S d S BRe skt IR AT o Rt AT AsBrRe B BP mEGBY 1 o
sl eep. Se{igeafect) egpoed of 127 kbits/s is possible, and for transmissions up to 1 kilometer a data rate of
50 kbits/s is permitted. Therefore this superior capability and versatility allows thousands of CAN
processors attached to mailboxes/bins to communicate even when they are physically very far apart.
CAN is a very reliable network which provides both sophisticated error-detection and error handling
30  mechanisms, and high immunity against electromagnetic interference. The cost/performance ratio is
also ideal for this application.
The C503C 8-bit MCU family from Infineon Technologies has Analog/Digital Input/Outputs
and complete CAN capability is a suitable candidate for this application. The
MCP2502X/MCP2505X family of devices from Microchip is another suitable candidate. Other CAN

35  devices are available from many different manufacturers such as Infineon Technologies, Intel,
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collected and sent to the conputer. 5 There will be at |east one or nore
microcontrol ler reporting the aggregate of all the nail boxgaphil P86t at us
to a conputer such as a personal conputer, single board computer, or
enbedded processor. The conputer has an associ ated dat abase and i s capable
of sendi ng wenmis70¢oi ce/ pager mail to call center. That eonse@izbsn
reporting to the conputer/single board conputer/enbedded processor is
referred to here as the aggregate or naster controller. Such a 10 system

can be acHhdpedisroehin. omreldiNaonah G JhemesphNE D Hujitan Tewas Betiumeatsdipscha ot

linmited tdehRkeuhirgde, MittecCma e OAll BEse AARBMBELARBdusEEION a hikePioRPHAERe SEN | 2l
bus system t hat ef fSLOgI ently supports distributed control systens such as

mi cr o- conti B APl sOB¥ESHs and actuators. This serial bus is preferably
constructed out of two-wire circuit namsly, a CAN-H line and a CAN-L |ine,
whi ch ¢an be s ene uns tandar CAN version 2.08
brotoctr Hhe aifelienEer el SRRNaEs v AR ERRER oa i it srmot e

addr esses (MAU) tza)bb eotededDANhepxot Bisoln its Sstanale ZiDednihtindlechdtrite bp ©H0@kids/st her ef or e

can handl éa%ﬁre?m % n?ojd alkJ waq?fsii?vg g&(ﬁgs?ees%nd ant%%nc?ed %{B h ael%ﬁ%}r wth

its |nputf u port connec € SEnsors
circuits, amsvm mede gty D2edldvy addresses desdppdase to the Gre Nsdi@ss/abmmg t he

ext ensi vem%&lm;tﬁé§1§%M;@ﬁi@ﬁ£@@§&ggouhﬁmdo%&t@aﬁeglom bRt e 6R Of 20 the

mai | boxes/ bins. Furthernore address schene uni quel'y
i dent ilf'yi Aeptreliagitdiach nadp om he busery initiatoaunpigags sed mrq@mt:@s%cswe dan. Ib% vi ce

several mBirdaPOXSEInR (I15A) amiehB SGUPCREICHHS s@w&@thew&ﬁ&?&@ﬁne& HGciRae dhy tO
handl e several thousan rocessors as oppose to the limted addressing

scheme i n"er Mas Ay adderss et aesampaniop ey message g bepen 18FSs bus

architecture Coiastsbirgod eachlof Be s&meqﬁdcesaors wiére efeh sthiveWaCl isasdighb@io ché@st enough
aced up to 4 rs 25 (130

to handl e_all 0Cesso network s net e
feet) apaPfit® "I*dgth‘@?fls"&?'?slﬁ‘%wﬁeé‘éb}e Fgut glaphed F‘g‘fsé"‘ﬂ‘é{ %p%%%"efﬂm Heor
di st angesaddpest of tip(in imteﬁuif&d tl(rdu,gﬁ ﬂ5urf@efsl)weaadﬂqaseadd the s;ieaiiﬁc belprS./'Ble lstsms
possi bl e, and for a n
ool s | SRR PP ReRA0Re PRk Setostiin RS BrRRp0 e ey 1y
al | ows t hslaxcandisib bin a@Ath Vpﬂ asigs s mrlsueatldra&s ieegicl linsiuk xporeskisenn® theo

conmmuni ca a very
el anl o PEEMRbnUER At AL Fo BEARER ol €L obdly BABL Maesielllands 10
error haneanig ghsswalbss@mm adhaysand deyides eprngetpdimit.tFurtaagaeradengdelengthoregtt i ¢

i nter ber epsanle &hmz@s&cfhm@;é (offBAf fast ﬁasraqﬁﬂl&nln%mbé}lomaﬂ@%}bmfs Q&acﬁéaltén To
application. The C5 from I nfineon Technol ogl es

Anal og/ Di giefegme thfﬁdmmm B'Gt“é’e“tlaﬁ emelwrﬂaﬁré bsrpeaighABicPbigation wi grmtheram e
candi dat epds @ichitddfuge. appl i cati on. The MCP2502X/ MCP2505X fam |y of devices
el 1 abl ¢ 1 ol ERHEPICHINGY B Rt Bt 47 SUBt ME T RE B REBHTb | 0gi s,
I ntel, 1ﬁnMﬁeQ’Bﬂi@QM&M&Bmﬁomtlonﬂmﬁchlﬂﬁﬂ?&md 9544 Philips, M crochip,
Mbt or % a, National, SGS Thonson, NEC, Fujitsu, Texas Instrunments, Bosch,
c) A TCP/IP controller device that decodes an Internet Protocol (IP) address only activates the
sensor when it matches the IP address on the signal line and returns the delivery state of the
mailbox/bin. These are Internet enabled devices and can have large number of nodes on the network.,
These TCP Controller-on-a-Chip devices form a low-cost Local Area Network and do perform the
30 required bus function, but it is more costly and complex than CAN/I2C Network solutions. The use
of low cost TCP/IP address devices allows sensors to use Internet Protocol methods to communicate
and associate the sensor location and address electronically. The sensor would be active when the 1P
address called upon matches its device IP address. Examples of TCP/IP controller device are
[Pu7931Z/TPu8931Z Controller from Ipsil and S-7600A iChips from Seiko Instruments.
35
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Temc, Unitrode, Metec, and etc. Al these CAN MCU can be used to in a

‘m xed node provided the sanme protocol is observed. 5 b) The Apnl 2006
Integrated Circuit (12C) bus architecture also all ows several

m crocontrollers (MCU) to be connected on the sane bus. In its fast node,
it can handv@odmzs7onate up to 400 kbits/s. A standard 7-bet/usddesassi ng node
all ows 128 sl ave addresses and an extended 12C bus has a 10-bit addressing
node @i vi ngl024 sl ave addresses. posed to the CAN bus, 12Cis a nulti-

mast er / mul® i - sPhgaeretkdhich may E“r‘fss‘&@f P!‘F iachide; AS-bARGYEERABRUSa | owi ng

nor e t han prneyusieys, GRTERBUDBLION, MODB 1S, PNEFCPRGIIBES GERCOS, VAN, WBRLDRIpLi ate a
nmessage and then transmt o eive data. The Serial e (SDA) and

the Serial O oIgespriase (“Q@.)‘Jdé‘?s% Ve PabesAdesiiROM ?fepéec“l‘fa'i’lﬂrarﬁ“ﬁgé on the
net wor k h@mg&mﬁmmmam pﬁﬁo@mump WhiBH tR%e atwhaaessrﬁgexupla&sem, fefiaeeen

d sA t h of I MCU
e o gnat Ao B R BB T R HE SRR O CEREPRY e BN cui o
attached trdcrodostrallap Whis altoivp at aqdmsi attadHeé roahcodaes sk ®y tht Senstdndiasurafredetved bin i s
i dentifi e(gé ?r.'t(z)rl“clzgnQroher%? H%%@”?sbs:?a o3 %fid a% d%% (sss s?ﬁrgez}d r%i; speCI fic 1/0port. The

status of reporte processor. The
mast er processor after resolving the sl ave and sub b| n address will assign

a uni que gdr &&:ﬁeorﬁeﬂg e enBA 20 RAbG; FMlaRf 2 bedelthifted BPL DA

Computer. "Al'tho ressing al ovvs a uni que
addr ed8esLing IReCkw@IP&aWWbIWlﬁHb%ﬁ%iﬁﬂllq ajrewit gitaehed todt. ifhwé,caw féé‘@lidl’!% connect ed

toit. Fuaamg.ﬁ@madheegs desﬁg%?am@&n%em% offle PERSHiRh ErnWchibelZdp Such bus

depl oynent has a on_ nunb boxes/ bins attached to it. To
over cone F‘H’i’eé‘sf'FW@’?@Fﬁﬁ‘smﬂF@h?ﬁ@‘éﬁﬂqf%?“téﬂlﬁ'l%‘?@ss&ther a bus repeater or a
conbi nation with another bus architecture. An exanple of MCU of this class

5ol Thflor o mbM BT o s Pl PR S S AP P

cont rakl enevﬁ:eymemtommodemdaﬂmaas dvhilablenad thitefoteilol hfblnﬁ’))u:aﬂdfte:s&e maT y |
activates the e e t I he an
Yot ur s ¢ BT T O g e R RS AN s Pl bR R S el aMle enanl o0
devi ces am@dP/tRaiwh ausseslofithg sameuyro @ray efso howded ThechbiceofnsingBIMSCT IVvethd2d CP
Control | ehe‘%g}dﬁe G ﬁ“&{)&%ﬁt diels 'Jhcﬁhl: 9‘%?&%&' sﬂz% %lr the %ﬁ%s '\f&é@@é a?a”ffbn]d

performt require unc 1 on,
t han CAN ifQIQCNe'tfmCIANst@F §tcpsh pidectivepad aﬁleleﬂtoThelPdﬁUSE%tls aEpy thP thfdmse@@ deV| ces

al | owgg seppanhd chR pSLcHitBlhGE Bfthe E’aﬁqetcﬂﬁollaeani?ttm&\smtbe oﬁémmwmkms ad

associ ate the sensor |ocation and address el ectronically. The sensor would

be acti velinknghaGaN pys to e YABI §°f@éi5|2é%mtfﬁem %tﬂt?weemt%rsl’ra‘éw'&éhq PveRHen ess.
Exanpl es @s Al Gdie Boeeas;g)mff&ém Bl@‘éfcﬁﬁ‘ecﬁa’fe%mohfdﬂﬂn@3k%ut9d&9§6l%rsgﬁﬂlﬁ F@kd €7 from

!A\B?: : ggg@%%r?cgl?egérel ﬂ_%l;}l tﬁe mas{c(l? g]onﬁ'glller anJ t es éo%lf)lqtgrn %—IcSchver di%%rewgybrld e%r%r?son?aylég
' be used .

25 A two tiered bus where both busses are CAN may be used in a preferred embodiment as
depicted in FIG. 5. The level 1 CAN MCU can be MicroChip MCP25055 (MCP2505X Family),
PIC18F248 (PIC18FXX8 Family) or Infineon Technologies C505 microcontrollers, but is not limited
to these embodiments. One advantage of the two bus scheme is that it allows two different clock
speeds for each level bus. The level 1 distributed MCU can be very slow, with many level 1 MCUs

30  to one level 2 MCUs. The slow bus saves power and MCU can be in sleep mode when not sensing.
The ratio of 64 level 1 MCUs to 1 level 2 MCU is possible for practical purposes so long as the CAN
transceiver chip can support it, but this invention contemplates using alternate ratios that the

technology can support. An example of a transceiver chip is 82C250. Level 2 MCU may ideally be a

Twin CAN processor, but may be other processors. This chip can be an Infineon Technology
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PCT/ US02/ 29544 d) O her networks -which may be used for the bus include,
AS-1, ARCNET, BATIBUS, BITBUS, EfB, |NTERBUS-S, LON, MODBUSApENENG

PROFI BUS, SERCGCS, VAN, WORLDFI P. Sone surface nount address devices such as
a flash EPROM or El ectrically Erasable Programmable Read Only Menory
(EEPROV), wWWD od028Wm be attached on the flexible circuit, PEDUSRIANS445 t he
circuit itself has a unique address. This software address can be
programed in and read by the m crocontroller. This allow an address
attached t83CP09aGAbYt is motimifgd tofhis dexice Githes Fyyp-fireditupsas mavdhaws afigMate by st er
control | ergoffuiai@Rt i fy its status and as well as its source address. e) An
el ectronic address identifier for each mail box or_|ocation ¢an be perforned
by a Dual -1 n- A®?lierRED %ﬁa@éa@zﬁ “Ng\krwﬁsmom"bﬁdtfﬁ@nw%wﬁf o5 et feh t
attached thamély, 20 for Rvdi S akdOXN fmevblax HM&EGIiﬁ@Gdt@%ﬁdhl’ngefaﬂ‘bﬂ embstings is set by

(o7 BaarBae i &R o P ebes st s leo i Lokl g8 Mippons " ©°°

Corrbl nat i (Pt(smcﬂW(hEII&(bHV(efamd;dr"H&sh:WImﬁdzimya pdrtinlabg&ivaiged of ©37kBlzhybri d
system So ave two e f buss all e and
therefore arm a}slo%eﬁlr e temalﬁ?%'hmfrgg?"trj? s fi%{'ge‘ 3‘«5 ésﬁB‘Teé the I%%% 3‘5 may be
conbi ned waffi hemtmﬂbcbdbthmeqlamd manuadvm%ebétmmmbmmemeuﬁhatiﬂlﬂeteﬁ’t Two
busses of cr7
with 120 piGoRATy et BB 8 LORERE He 0T dREBLEEMEY ISR U AR A 16
“for tHE bitietsges mayy faveld MEYs tganclevel éMCLhiﬂhem_@ bussavespaveCand NiGld candedost
effecti Vesl@é}@n(ﬁg vh&d l‘%pgenSH;Eh?hlE J:ngalgﬁgélﬁjs 'uﬁreﬂla[:ﬁfé{' {B*Bk Bre?e%ty snﬁ-ﬁer thhe 20, 12C

and CAN bus architecture on the sane chip be one

nmast er P| £Eparting byegck lgyel 1 MQ%W@G@ weuem{lym@ f%‘t? qf Héfew\ﬂzﬂ@wo 4 loed 232

i nt erfaCGMMU19p&sﬁﬁle@&lﬁ%ﬁc@fpurf&@f&'ba@wcuﬁJh%r!dQéﬂ@OidAN‘proé&s%ﬁ This Ship¥r Nmor e
energy efficjent bus. architecture anp g"lhe distributed controllers and a

faster  bhos HEGHAEEH e @I XRErsmb P:@Ff?’rl&V‘f'@rB"&&‘bMPHé’a‘bWé)FC
Howevas, ChipPBETIGRL48kBION Smmgj?DS'om:}ﬂmgbﬁc apgReate Mforationectiver feth ONN wher e

bot h busses e rred enpodi depicted in
PG 5. TRE t%@é’%ﬁ“@ﬁ‘%ﬁﬁﬁg ”hawf*@ At gn\pess n@“(ﬁ%?mf%‘ﬁé%"ﬁ% Mamily),

Pl C18F248p¢sibl€l8FXX8 Family) or | nfineon Technol ogi es C505

g} C{ (f)lgoP;[N(r)OL){Jg]; §ﬂ€ﬁpe¥etrablesen{f)ﬁal{nent%é ﬁQU 150(?%(%1 gnégﬁeggﬁ?cgo%k %l%lc ne%g%%}ggga;lgfge
each | evefedivesthe Mimbet oferternd! camprinenthand elio Mauses tha rdgeiredespace. sHowvgvenMQWs many

| evel 2{) NS exanal Qo MCUs. The sl ow bus saves power and MCU can
be in sleep e‘fmdml mﬂeﬁﬁlﬁ%iﬁyo?grﬁ',%idng The ratio of 64 level | MCUs to | |evel
2 MCU is possible for practical purposes so long as the CAN transceiver

chip can gypP@bhpittrSylbth ad 4 sppliddisi¥echvep contenpl ates using alternate ratios
that the tech norogy can support. An exanple of a transceiver chip is

82C250. Level AZOMPYETpsmbeddedicompise systemmyjliserveay 3 aprlisaton sevasiith sy be ot her
pr ocessor fyllowlild &pavitites:can be an Infineon Technol ogy 13 18 April 2006 WO

03/ 02?57 04 Pmﬁ%%;?e?ﬁ{ng gﬁéﬁ'] with real time clock and date keeping,

ii) A database storing recipient email, pager addresses, web addresses, call center addresses,
PDA addresses, cellular phone addresses and the address of each mailbox,
it} A communication port, wired modem or wireless connection,
iv)  Automatic dial-up capability to an ISP server or a wireless server,
36 v Email sending software capability,
vi)  Pager/PDA sending software capability,
vii)  Updating voice mail at the Call Center,
viii) SMS messaging to update status to cellular phone,
ix)  Web message center to update delivery status,

35 x) A firewall to protect against intrusion,
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82C900 MCU; but is not limted to this device. Oher two-tiered busses may
‘have alternate configurations. An alternate bus system i sl&Apyb?200% t wo- bus
systemwith a different bus type for each level, nanely, 12C for level 1
and CAN for level 2. Figure 6 illustrates such a preferred enbodi nent 5
havi ng a hy¥o xb2ime W th one 12C bus and one CAN bus. Thect/esel2ess 12C MCU
can be McroChip PIC 16Cr17 (PIC 6C71 X famly). The chip PIC I16C717 has
a particul ar advantage of a 37kHz internal clock for |ow external
conponent X ourftn aufhentication segwe togecept ANy redgbiend datghage, 12C bus is still

suf fici en;mto%&wbnadhgmémeduwré@ﬁfoﬂﬁman One advantage of this two bus
schene is that a different clock speed nmay be enpl oyed for each bus |evel.
The level | distributed MCU can be very slow and 10 there are many |level 1
MCUs to one Ia%ebonaau{vaysteﬂihﬁmnpmsIamszmvmamu\m raadarwdamlebﬁfahm sl eep

o1 eBe Dl cnB oAl pihin® o ssmontsy Dre Smptes of st Dt A8 S Fhe”

rati o of RFfbhdasumRAM M}ljsmtmg dn aI sermeal op2ratidgSibters wph sisltivdsking @pabilitpaatch el

B ot p PP s bR Bl ARl e S BRBSREERber ALoRiSHY BpbBE. B can
- ‘be al so apPg@n $®h®$@L Br@t 8220180 éﬁe@eﬁﬁi@@t F@qmtabga)idrbssrcaISanug onife
aggregatey, d%&fnﬁ%ﬂo%@r cu?t&‘ﬁ'a ;ﬁﬂat hgiﬂgl%\'}%al%mq% 1?%%%&@%6&5@ IISI& Lgyvel 2

bus can have a s are |bIe I n
one ph®f emaibliss @n%@amﬁvs prm@m Wit Jesnond iqdﬂ@giaarﬁramﬁtréqomdhe @tl@@kﬂ an%mé%ﬁe

benefi ci apl Yelivir§ HifRALok RarllUATE Hatﬁias@*ﬁ@%rﬂéhm GORRO& B n ﬂﬁ}ﬁﬁca%i'oﬁ Gevpduces

the required space Hoviever, external clocks nay, al so be

used. 6. )dsmamisdiplehibrasies (i arecrented My o @a‘tthd?FgS@F\f‘értheﬂef%ﬁ‘b@t"@Pal’é? enbedded

corrpgt r«‘r ﬁa\‘nﬁﬁlﬁﬁﬂ ehdl e, KBicdSeridN 18P RpOEALhUT dAIRENR raﬁWtJaHsnﬁl'% Aftad damai ng
capabl |1 ti.es

eratln stemvmt re L1 rrecl
keepi ng, {15 lwﬂa@!'%a@éﬁ SEﬂ“?ddbg'F B%flf*bﬁfeéﬁf’e éﬁmhrcﬁ i fonfg ﬁ}saaé@é%theweb
addr ess esrecipiants. Aqwﬂb@fneoadldb)eBB'EB’DSL BMgl&ﬁidlSB&ﬁlE&nd melrdqullrealreanQaSiee addr esses

i el oos BBHRBRLBRET ) Reiragnetion o ACITEER A PR e Ve o

Wi r el ess @eryptinn,is deBldyad) Enmai | sendi ng software capabl lity, vi ) Pager / PDA
sendi ng soft Cent.er,
viii) SMS mgﬁ?ﬁgﬂ?‘gw"'*& a (g F'}sq h%%w%i%&ﬁ?]m?h&g ﬂﬁ%'lnp ik, s%@é?n tg%b‘#éessage
cent er t otheipidkafrem dedmojegpgratieratentsr. Tmsrem))tempﬁatmmmr carouqﬂﬁfeta’éérﬁeragal nst

intrugy ONgompfhrert Bchtt Adtiore 0

7.)  The Relational Database
The relational database preferably contains fields of mailbox digital addresses and a relation
25  description to the fields containing target addresses such as email addresses, pager addresses, web
address (URL), phone numbers where the information of the status can be delivered. The relation
description can be classified into one-to-one, one-to-many or many-to-one. The message information
about the status of the mailbox or bins or shelves will be delivered to the target addresses with a time
stamp and location address. This enables the owners, clients and/or vendors to know when the status
30  check has taken place and also its exact location for decision-making. In the case of the phone
number, it can be a voice mail or a number where the voice mail is stored. If the owner or vendor
needs to find out the status, they can retrieve its voice mail by entering a code for security purposes.
This is the same if the message is retrieved from a web site address. _
In general, the relational database includes rules for reporting. A rule-based system for

35  reporting via email is preferable, but any rule based reporting system may be used. The rules may
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WO 03/ 025704 PCTI US02/ 29544 xi) An authentication schenme to access any

rel ati onal database, xii) An encryption schene to secure $8admped 2006

i nformation, The conputer systemtypically has a RS232/ USB/ | EEEI 394
Firewire port capable of fast 5 serial communication with the nmaster
control | er wolgosmaput er of the class Pentium Il and abeee/vsiddsd56Mo RAM
and running on a secure operating systemw th nmultitasking capability such
as Wndows NI/ 2000 is one suitable option to serve as an application
server. A SPeifyibemarv.dod wighehat frpquensy Hiasktremseads raerts Seewmall peR 0dblar 0 st ore

the reci pitdlghose, BORR&bicssll A8 Sddimialdptisnd Ml OE@nRihidgife ty R kpbrigha Anot her
i in the background for | ookup and

customapplication programis also runnin
0" i it o P R ABR e s Py B PRI L opsd eioh PonAES PNl o1
from t he senisapdaper tchadutbd updiatonce 4 dag octabitiple bydaRt pérAvesivER/acsdr@ihgie i n t he
dat abase. _Thi rogram.is an event driven application. Several dynam c
i1 oor 81D PR T Sooiastyt Bffrrsids B BRBes i oo heien Poeet oG r am
t o i ni ti alcpzespondmpthsthadchming addresd incthadatabasedf thee\ae: reremiail massshes epogt fogh at us of
deliverie I ANSM AL D tine, it . wll follow the rules
Stored i nPPebalin AR Stk d SRR omdl dBract byl finctichand Sl 2
reci pi ent sommurfication profrieecod  aetifiogtion by FBHiDSIpagen The gisdaeminBPtimg infergbind t he
requi red. @iy ¥ By Ot o Ry FRAGAIUAD wEER. Tk BerldabGRYBY fndcar al i on Cent er
encrypti ep

(NOC) (Figure ). A securé network wth r nis oyed. Virtual
Pri vat!8 Net worda ¢ptipng) fighdhis providededherreqordithe sicetshitfiibe delieercdd fisustabis. Bysst em t o

updat e t Brubleb!th8 Stichf 9 hdw WhRNRieSnfORRkiat W laE RiieS€d. Thi s renote operating
center can update all different 20 conputers |ocated natignwide. 7.) The

Rel ati onal Dat 6&dations) databasecan brfablesyyitep icay prect diedpplasewfivar Micrpsod| ds of

mai | box diagtebaMicetdf S5 Ssrvadb20Ma8k,atd on 25 description to the fields
containing target addresses such as enmi|l addresses, pager addresses, web

address (URL), phone nunbers where the information of the status can be
del i vdf ed8.) TheCommuaication witlasdkiegtnatinwida mei@rks payiief thookhi aNedw@K Opératioane,

one-to-m I 10 e ssage . nfor. i ..abgut the status of
the mail bggnt%rm glegéCéﬁcgrﬁe:rl(gésa"%ﬁﬁmeggﬂﬂ% nﬁgr\(}\é'geggfs? gw?lh“é‘%tsgrlyaet addr esses
with a tinme Shihadipathibg bbdedivirpsiatacia irossory Fafus iseamied eg it dve ofthnfetlewing| i ent s
~and/ or vepgdars to know when the status 30 check has taken place and al so
its exact l'ocation for decision-nmaking. In the case of the phone nunber,
it can be®a vd}@Enae suglrass fastiEEYDilinteras Int¢ract Poivise Prewider ISB).st ored. | f the

owner 201 MENAof con@BhSo h NetwofkDHliol B&ite? AOCIikelSRAY, Can retrieve its voice
mail by entering a code for security purposes. Isis the sane if the

message 9 rety RS kapibagkipdpthe NOS. addr ess. In general, the rel ational

dat abase dncl THENOCWiRSenll & nfeQRRE bdcBlling Ao &abh RTDRABUAIRNS s6M §@pagdn, I €pOrting
via email is lprefflirabl e, but any rule based reporting system may be used.
The rul es*EFFE248 April 2006 WO 03/ 025704 PCTI US02/ 29544

e) A link to a Call Center or Message Center such that a recipient can call in for status retrieval
25  after verifying a PIN number.
f) In the case of email, two-way pager, choice of acknowledgement can be done. This will
confirm recipient acknowledgement and that the date stamp is in place.
The particulars shown herein are by way of example and for purposes of illustrative
discussion of the embodiments of the present invention only and are presented in the cause of
30 providing what is believed to be the most useful and readily understood description of the principles
and conceptual aspects of the present invention. In this regard, no attempt is made to show structural.
details of the present invention in more detail than is necessary for the fundamental understanding of
the present invention, the description taken with the drawings making apparent to those skilled in the

art how the several forms of the present invention may be embodied in practice.
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speci fy when, how, and with what frequency the system sends reports via
emai |, pager, cellular telephone, PDA or voice nmail. An a8diptil 2008
optional field containing the type of reporting and frequency of reporting
allows information to be dispatched to the target addresses upon a
triggered wbaimssygpdate or schedul ed update once a day etrambéidopdie updates
per day or week according to 5 schedul e frequency. The scanni ng of
addresses without replies will |ookup the email or pager address

cor r espondi ng. it ds mpred shahite Fupzaitiel resaeplgsphav deaapravidesemertly fohéheepusrose pb

emui | | MBS SAQRRGHAK Rl nd by @ be BRHRH B ThARLLhd ReskMREH B, Wille inBplele €5

the automatic_enai| or pager calling function and opens t comruni cati on
port to sdpigntionkat been deseriksd with refprgnae tQertpig gmpodinpends, §rivunderstoed hatdhe Waords

interval ivhicht bé GBdnl Hsed 1dAdh aRUkor@aBf u@gwptifoﬁcm rnmustﬁﬁ Fa%ey\%lﬁswora_shgf
period may, al so be random 10 An optjonal rovided to the record

t he succed@nigion; {hapges may bg made, pithin Pealemr\gewﬁfhg apRepdeg| cladms, ARPresentbinttetddy know
when the Iaﬁfi 8y dihdedwitkust departing Bbh It}%\éecﬁ)c aifmq)uﬁte;lf feippaat irdaltioh asies S@otshbe

tables witten, i ne of the dat ftmar crosoft . Access,

M cr osof t g%e‘F?/Qfg “82“"6@9%04;}'@ begi Scri “‘5““08’!?&15?'\141‘“6%& 'Brpatticti” BeWpr el ess
nati onwi denaregibinvatick smipidinvnthe the tpnesenit Givertiohleis mnkteﬁaelt(am ﬁmltedGertheparﬁd‘dféE) a
Call Cent erpnet Ser.y Vld .SP

di spat chi %Sdg&cs'eﬁ%pver 8 {hatp"’;:S Gt\"“lfeﬁrilt\floe"n g (1 é f"sncl}(?snvwl e?"“’é"cf" utfuc{sﬁ’s’one of
t he folll omeﬂgdwaag'sses sm)h agare vithclig sompesﬂﬂnha@snchd flaigts. TI | T3/ DSL to an

I nternet Service Provider (ISP), 20 b) A connection to a Network QOperation
Center (NOC) like Skytel, c¢) A satellite link as a backup to the NOC, d)
The NOC wi || send the nessages according to each recipient's address, sone
are pagers, sone are emails, e) Alink to a Call Center or Message Center

such that a recipient can call in for status retrieval 25 after verifying
a PIN nunber. f) In the case of email, two-way pager, choice of

acknow edgenent can be done. This will confirmrecipient acknow edgenent
and that the date stanp is in place. The particulars shown herein are by
way of exanple and for purposes of illustrative discussion of the

enmbodi nents of the present invention only and are presented in the cause of
30 providing what is believed to be the nost useful and readily understood
description of the principles and conceptual aspects of the present
invention. In this regard, no attenpt is made to show structural details
of the present invention in nore detail than is necessary for the
‘fundanment al understanding of the present invention, the description taken
wi th the draw ngs neking apparent to those skilled in the art how the
several forns of the present invention may be enbodied in practice. 16 18
April 2006 WO 03/ 025704 PCT/ QS02/ 29544
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It is noted that the foregoi ng exanpl es have been provided nerely for the
pur pose of explanation and are in no way to be construed B$Apitin2atong of
the present invention. Wiile the present invention has been described with
reference to certain enbodinents, it is understood that the words which
have been used herein are words of description and illustration, rather

t han wor G8HAT ISCLAIMERTS:on. Changes may be nade, within the purview of the
appended cl ai s, as presently stated and as anmended, w thout departing
fromthe scope and spirit of the present invention in its aspects.

Al t hough the pr esemsyitmﬁmhétmﬁngrﬁSnéaﬁmpcheaﬂemiﬂablsehreroéhtrlbawiohdfbﬂaebbjmnce to
particul ar ans mat eri al s and enbodi nents, the present invention is not
i nt ended *P%* ’I PHPYEE t 0 the particul ars di scl osed her ei n; rather, the
present i nventiphimligxdéfenasints; al I funct| onal Iy equi val ent structures, 10
met hods and use as_are e _sSco appended cl ai ns.

18 April 2006° \‘i@iﬂ‘%g ‘Efn‘f?&‘i‘ﬁ‘—_‘bef‘%se‘?f"’r htsa;s/ss 1’“‘{%3 ‘ti“m‘“*?efs 18""“1“ :8fe of the
pr esence sandg umb@mpusanm leat oheesassbr @niguedd tcaatete@bs]ael(ohe ofalmtmerfcb anddbseommﬁ rising:
a plural IzEXatqf Fo%gto ect aFHuudr thmyacpdc e%ﬁ c?congim L5, each sensor unit
associ at &4°Hith O con et € e SEREG™ ™ uni t conprising at

| east one sensﬂeascmefrmgucmmﬂemcdmbaeitosanﬂofcsmdphﬁaltma" spuses@rits;e and absence
of sal d aF ! ?%?%pu?%%ogwtg&o%gh%%mc R&ol?ér aﬁsrﬁ%rgec?e?%o é%Id sai d
containers; a ast one m crocon & oo ecf’e 0 sone of sard

pl ur al i t yomyfutes,exid signaling mechardsnt@niigutedito prowdmtabdutmsp@memb sridonoafdit rol | er; a
signalin n. Iy ani sm
confi gurgﬁ%%%&b%gdggﬂaﬁ%{1%%@118?1?re ‘“’%ﬁ“ée ) lslae?%%lf&dsph’gﬂ?)ﬁéﬁgn%gence and
absence aid said at | east one of an Obj ect and a fluid in each of sai d
plurality of | age er t i,d at

| east one mcggcgnste?lo mtgxggl lseg‘i%le ﬁ(?a‘?ﬂigstoge Cm%io “ﬁ@%g‘g‘s?%gnﬁpg‘g%%d
conpri si hggassamblagesbmbesitet bus connect ed to said at | east one
oMol st 5] s ChlSled Sl RS (RRELALL AR Bl lePbun SRS 2N 2
second |l evel bus Tn ween sai ? us ang =conputer,
sai d secefidt dpeadednd bus operatl ng at a second speed sal d first speed bei ng
| ower than said s The f cl, ai. furt rising
2 mster  enbetEitiantes PRERs dret AR B Risafe Sifheni AR AL §'
| east Onbusni)crati)lgamse@inﬂspeed,%dfﬁ’ﬁep@#b@mﬁnwérﬂmha&mﬁse&dndfswd her conprising a
recei ving mechani sm capable of receiving said alert; said receiving
mechanismis one of. an email receiver, a web nessage center, a wreless

t el ephone, a Rand ﬂmstmbmlﬂhn hefprtier Shiprisiessagptan gmiskddedeentrollerpisiggprsed a
personal béuvt%lnts d co%%a%%e? an% D4id atFeast one microcontroller.

-

3. The system of claim 1, further comprising a receiving mechanism capable of
receiving said alert;

said receiving mechanism is one of: an email receiver, a web message center, a wireless
telephone, a land line telephone, a SMS messaging device, a pager, a personal digital assistant, a

broadcast receiver, and a voice mailbox.

4. The system of claim 3, wherein said receiving mechanism is configured to provide an

acknowledgement in response to receiving said alert.
5. The system of claim 1 wherein said at least one sensor is one of: an optical sensor, a

light sensor, a pressure sensor, a weight sensor, a capacitance sensor, a magnetic sensor, a hall effect

sensor, a float sensor, a heat sensor, a temperature sensor, a motion sensor, and an acoustic sensor.
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broadcast receiver, and a voice mailbox. 4. The systemof claim3, wherein
~said receiving mechanismis configured to provide an acknbt®Apdh2dfdnt in
response to receiving said alert. 5. The systemof claim 1l wherein said at
| east one sensor is one of. an optical sensor, a |ight sensor, a pressure
sensor, a wei ght sensor, a capacitance sensor, a magnetic sensor, a hal
effect sensob, a flhogstenehdomn,!, whdmteidsemeomit compriserpdleaiblecacugdoadr, a
notion sensor, and an acoustic sensor. 18 18 April 2006 6. The system of
claim1l1, wherein said sensor unit conprises a flexible circuit board. 7.
The syst em of 7cl ai fhdsysibreridlaimd aibdreenid sensarmiit is pssogatelodibatueiqueddisssa uni que
address. 8. The systemof claim 1, further conprising a database containing
data representing one of. an emmil| address, a pager address, a personal

di gi tal assisBant dbesvetes of daimd| furihen conpritising 2 databatsernteiningdetd represattive  addr ess,
and a we ; r S j o to

provi de. ol S ohitiaaal) BepraPlntis ) AR HEANRR SR SOMIGHERT

wher ei n sehkbr.dunl pratspaddsspandalveb si{Lidat abase; said rel ational dat abase
containing a %Eﬁﬁg anismis
confi gured to§%%E@F%&¥ n aIé%Qh%%ﬁ%%%?%m&nﬁkghﬁggﬁﬂ (%%%$%%%Zagﬁe rul es.

10. The systemof claim1l, wherein each of said sensor units is configured
to identify ab |eafls aaﬁop&m%r&aer&isaﬁ%aba@élshmana?%b%e s%ﬂr&g%o gt and a
fluid. 11. The systen1o claim10 wherein sald property I's one of size,
shape, weédtgnte confrippgeet picustgigghlareleses, magnetic properties, and volume. 12.
The system of vgkah BidsilsShdns Rind: AhabFRRY pBRAf: HFHIGARUShig! S
configured to comunicate sal d comput using at |east one serial

pr ot ocol custpgizaple fdashod f or notlfylng of one of the presence and absence of
at |east one of an object and a fluid, conprising: supplying a container
configured to hold the one of an object and a fluid; sensing, by a sensor
unit associ at &4 w ﬁ‘hﬁ%’ﬁ@n@ﬁﬁmﬂn@ﬁmﬁtqﬁlémfﬁ%dww%ﬁsmmt(&ﬁ@tlé@éence of
the at | orwarding, in response to said
sen5|ng,E§§%? stegggﬁg?gg%gghﬁlcr ontroqui connected to the sensor unit;
sending, in response to the flrst signal, a second signal fromthe

S anal at a1 vt T gqmudin 10 3Rk SRIHHRLY EOIR PL TIPS RO Geklf second
nlcroconPﬁ@Wﬁ%Hm%m@wﬁéhﬂﬁ%gmﬂN@w@@cond signal at a second speed hi gher than
the first speed on a second |evel bus interposed between said first Ievel

bus and said conputer; and ?rOV|d|ng an alert in response to the third
si gnal ; 12. The system of claim 1 wherein said at least one microcontroller is configured to

communicate with said computer using at least one serial protocol.

13. A method for notifying of one of the presence and absence of at least one of an object
and a fluid, comprising:

supplying a container configured to hold the one of an object and a fluid;

sensing, by a sensor unit associated with the container, the one of the presence and absence of
the at least one of an object and a fluid;
_ forwarding, in response to said sensing, a first signal to a microcontroller connected to the
sensor unit;

sending, in response to the first signal, a second signal from the microcontroller to a computer,
said sending comprising sending the second signal at a first speed on a first level bus connected to the
microcontroller and sending the second signal at a second speed higher than the first speed on a second
level bus interposed between said first level bus and said computer; and

providing an alert in response to the third signal;
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19 18 April 2006 wherein the alert is indicative of the one of the presence
and absence of the at |east one of an object and a fl uid. 18 AprifR@0onet hod
of claim 13, further conprising sending to a naster enbedded controller

i nterposed between the conputer and the m crocontroller. 15. The nethod of
claim13, further conprising receiving the alert at a receiving nechanism
sai d recei vi ngrhasiarikaniestis ibdicatiye ofriee anf of thepresamee hndrabgsoted the atleasedne pEms age
center, & W.hel@se tel ephone, a land line tel ephone, an SMS nmessagi ng
device, a pager, a personal digital assistant, a broadcast receiver, and a
voi ce mail box. 16. The system of claim 15, further conprising providing an
acknowl edgereny | n g GSRGNGRlalP) S fflercGifi st Bhind fo 2 nher BB oBfrofital M 13
wherei n said sensing senses at [east one of "I'ight, pressure, weilght,
capaci t anerposahigptrecen theponifer anslftheguicrocdniraller. positi on, heat, tenperature,
notion, and sound. 18. The nethod of claim 13, wherein the sensor unit
conprises a flexible circuit board. 19. The nethod of claim 13 wherein the
sensor unit i d3assdbsmethell afickim B, twfhegemprisie esseivinghe aldihet amecelvind of cl ai m
13, wher ?ﬁd@haﬁﬁf_n,dsaﬂrr&:\éﬂvﬁjl? R O brliiNEelvBCa Bt issagE ORRE S €N Wi LH
‘data representing one of. an enal ad ress, a pager address, a personal
diigital vaslgssdelephencaaigndding telepheng)an $MErmastaging devipsiraager pembial dgitel er addr ess,
and a WegishCa biRkdcastrbeeivel Snd Bl chaifoxC! @i m 20, wherein said providing
further conprises providing the alert consistent with a set of

custom zabl e rules. 22. The nmethod of claim 13, wherein said sensing

conpri ses sensggng r : : I f. an obj ect
and a fluid. gg TE‘?%@?&%E&%@ I%%{aﬁé%hp&\l/ﬁ%gr%‘%d@aﬁnéag?weg steﬁtol?le property
i s one ofespinsedo saidugeriving. wej ght, di el ectric properties, nmagnetic properties,
and volune. 24. The method of claim 13 wherein said sending conprises

sending using a serial protocol. -20
17. The method of claim 13 wherein said sensing senses at least one of light, pressure,

weight, capacitance, magnetism, hall effect, float position, heat, temperature, motion, and sound.
18. The method of claim 13, wherein the sensor vnit comprises a flexible circuit board.
19. The method of claim 13 wherein the sensor unit is associated with a unique address.

20. The method of claim 13, wherein said providing comprises providing the alert

consistent with data representing one of: an email address, a pager address, a personal digital

assistant address, a cellular phone number, a call center address, and a web site URL.

21. The method of claim 20, wherein said providing further comprises providing the alert

consistent with a set of customizable rules.

22, The method of claim 13, wherein said sensing comprises sensing at least one property

of the at least one of an object and a fluid.

23. The method of claim 22 wherein said at least one property is one of size, shape,

weight, dielectric properties, magnetic properties, and volume.

24. The method of claim 13 wherein said sending comprises sending using a serial

protocol.

20





