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Field of the Invention 5 The present inventi geper akly rel at es
to el ectronic devices, and nore particularly to a mgtfrofl—an ppar at us
for transmtting data over chargi ng,contacts between a c b ' devi ce
and a portabl e device. 10 1 Backgrouﬁg g? ?Iﬁe
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el enents of the system W r ' ' ngt wor ks currentl

bei ng devel oped all ow for 15 coﬁﬁmwmgﬁl\ single nobile u%i t,
such as a radiotel ephone, and mul ti pl e conmuni ¢ati on systens,
including a residential cordl ess system a W reless in-building
system as well as w de area comé@é@&ﬁ@éﬂ%s, such as a PCS
system a (‘5el | ul ar system or other wrel ess conmunication systens. The

nobile unit” is adapted to communi cate with a predeterm ned 20 system
dependi ng upon its The présent idvention gaperady selatas oyeleetrenigidemicgsi and i t

more particularly to a method and apparatus for transmitting data over
charging contacts between a charging device and a portable device.

10 Background of the Invention

As communication systems continue to advance, the systems must be
flexible to allow communication between various elements of the system.
Wireless communication networks currently being developed allow for

15 communication between a single mobile unit, such as a radiotelephone, and
multiple communication systems, including a residential cordless system, a
wireless in-building system, as well as wide area communication networks,
such as a PCS system, a cellular system or other wireless communication
systems. The mobile unit is adapted to communicate with a predetermined

20 system depending upon its location within the relevant systems with which it
can communicate. Preferably, the mobile unit will communicate with the
system which provides the lowest cost of operation.

Communication systems incorporating base stations adapted to
electro-mechanically couple to the mobile unit may require information to be

25 transmitted directly between the base station and the mobile unit by way of
electrical contacts. Conventional communication devices have transmitted
data between a mobile unit and a base station by detecting modulation of
the charging current on the charging contacts. As shown for example in US
Patent 4,731,813 to Schroeder, an address code stored in the base station is

30 transferred o the mobile unit by modulating the charging current supplied by
charging contacts of the base station. When the mabile unit is positioned in
the base station, the batteries of mobile unit are recharged by current
supplied by the base unit. At the same time, the address code of the base



can communi cate. Preferably, the nobile unit will comrunicate with the
system whi ch provides the | owest cost of operation.

Communi cation systens incorporating base stations adapted to

el ectro-nechanically couple to the nobile unit nmay require information to
be 25 transmtted directly between the bgse station and the nobile unit by
way of el ectrical contacts. ConventiOnal communi cation devices have
transmtted data between a nobile unit and a base station by detecting
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10 contacts adapted to be coupled to corresponding charging and ground
contacts of the charger. The detachable battery may have a separate pair of
power and ground contacts on an internal surface of the battery which are
adapted to be coupled to corresponding power and ground contacts
associated with the mobile unit. Therefore, the mobile unit does not have

15 access to the charging contacts of the battery or the charger, and therefore
cannot detect a modulation of the charging current.

Finally, a communication system having a mobile unit adapted to
communicate with multiple systems may require that information be
transferred from the wide area network to the base station and/or the mobile

20 unit. In a communication system which may operate on a residential
cordiess system or in-building system on frequencies which overlap with or
are a subset of frequencies on a wide area network, it may be necessary to
periodically change the range of frequencies on which the residential
cordless or in-building system is operating. This change of frequency range

25 must be communicated to both the base station and the mobile unit. One
solution would be to transfer the channel information to the mobile unit
directly on the wide area network. However, such a transfer of information
may require alteration to the entire infrastructure of the wide area network.
Further, it is possible that the mobile unit or base station may be located

30 outside the operating range of the wide area network. Although the mobile
unit could scan all possible channels if the channel numbers had changed to
find the channel on which its associated base is transmitting, there may be a
large number of channeis to scan which may take considerable time.



Schroeder. Many conventional nobile units include detachable batteries
havi ng a predeterm ned nunber of contacts, including charging and ground 10
contacts adapted to be coupled to correspondi ng charging and ground
contacts of the charger. The detachable battery may have a separate pair of
power and ground contacts on an internal &trface of the battery which are
adapted to be coupled to correspondi ng power and ground contacts

associated with the nobile unit. Therefore, the nobile unit does not have
15 access to the oq\mogdll‘i@'S'cthﬂfﬁ&@f@ﬁdtfﬁéamﬁth@ﬁ’y?méraplpﬁéatb'ﬁ@"ger and
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may be necessary to periodically change the range of frequencies on
whi ch the residential cor Q?Be@éndﬂﬁn@f'tllléjm@a[@?:t emis operating.

Thi s change of frequency range ommuni cated to both the base
station and the nobile unit. solution would be to transfer the
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transnmitting, thereFkh3 beﬁ block diagramgaf anmebile upit andbaselstatian scan whi ch
may take consigarall&idd i system for transmitting data of FIG. 2;

15 FIG. 4 is a frame diagram showing the pulse representation of a zero
bit;
FIG. 5 is a frame diagram showing the pulse representations of a one
bit; i
FIG. 6 is a flow diagram showing the transfer of data between a base
20 station and a mobile unit by way of the charging contacts;
FIG. 7 is a flow diagram showing the time alignment of the mobile unit
to the base station at step 604 of FIG. &;
FIG. 8 is a flow chart showing the synchronization of the mobile unit to
the base station at step 606 of FIG. 6;
25 FIG. 9 is a flow chart showing the steps of receiving data at step 608 of
FIG. 6; and
FIG. 10 is a flow chart showing the transfer of data from a
communication network to the mobile unit according to the present invention.



3 ’ Accordingly, there is a need for a nethod and apparatus for
transmtting data between a base station and a nobile unit when the
circuitry of the nobile unit does not have access to the charging
current contact. There is a further need for a nethod and
apparatus for transferring 5 data froma Eormuni cation network to nobile
unit by way of a base station. Bri ef
Description of the Draw ngs FIG 1 is systemlevel diagram of
a wreless comunication system 10 according to the present invention;
FIG 2 is a block diagram of | ata according to
the present inventi ong Defaf h o t’&li%?m H\'«" ?rggram of a m)gl | e
unit and base station [ ncorporat| ng the system for transmtting data
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a nobile unit ayrewdynbal hase siamrguusgs é@'rﬂl'!ﬁfg!ﬁg the battery of a mpbite unitj such f | ow
di-agram show nge the 4fdilRpRbhd" Biile Bbsilidlf MERNAtDYPPM) varies the timing of

the charging pulses to create the contents of the data stream detected in the

battery of the mobile unit. The method and apparatus finds particular

10 application in the transfers of data by way of a wide area network to a mobile
unit associated with a base station. For example, a remote device such as a
computer having a modem coupled to a wide area network can then
communicate an initial channel and a range or list of channels to a base
station. The computer could be coupled to a cellular network or directly to a

15 landline network. The base station could then transmit the channel
information via the battery bus so that the mobile unit can find the channel on
which the base station is transmitting whenever it is in trickle charge or
maintenance charge modes.

Turning first to FIG. 1, a wide area communication network 100, such

20 as a cellular radio telephone system, a PCS system, a paging system or
some other wireless network, comprises a mobile switch center 102
connected to a plurality of base site controllers 104 in cells 106. Mobile
switch center 102 is also preferably coupled to a landline communication
network 108. Authorization and Call Routing Equipment (ACRE) 110 is

25 coupled to the mobile switch center 102, or could be coupled directly to a
landline network 108 or any other communication network. ACRE 110
provides call routing information to a telephone switching system. The
switching system automatically routes phone calls between cellular,
microcellular and cordless systems, or other communication networks.

30 ACRE 110 also authorizes communication with a communication system 120
having a base station 122 and a moebile unit 126, such as residential or in-
building systems. Base station 122 is preferably coupled to a TELCO 124.



to the'base station at step 604 of FIG 6; FIG 8 is a flow

chart showi ng the synchroni zation of the nobile unit to t he base
station at step 606 of FIG 6; 25 FIG 9 is a flow chart show ng the
steps of receiving data at step 608 of FIG 6; and FI G
10 is a flow chart show ng the transfer of data froma conmuni cati on
network to the nobile unit according to t Fe present invention.

4 Det ai | ed Description of the Invention
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station. For exgagpgmunication sebiark d80xudiasastation 122 by way of radio
frequency (RF) communication signals. Mobile unit 126 is further adapted to
communicate with base station 122 by way of charging contacts 128
according to the method and apparatus of the present invention.

10 Tufning now to FIG. 2, a block diagram shows an apparatus for
transmitting data according to the present invention. In particular, base
station 122 comprises control circuit 210 coupled to a battery charging
source 212. Battery charging source 212 could be, for example, a current
source or a voltage source. Mobile unit 126 comprises a transceiver portion

15 202 and a battery 204. A charging contact 214 and a ground contact 216 of
base station 122 are adapted to couple to battery 204 of mobile unit 126 to
charge the battery. Bround contact 216 providas a reference voltage.
Although battery 204 is shown as a detachable battery, it could be integrally
associated with transceiver portion 202 according to the present invention.

20 Battery 204 comprises a charging contact 220 and ground contact 222 which
are adapted to mate with charging contact 214 and ground contact 2186,
respectively. Battery 204 further comprises a charge storage device or an
energy storage device such as an electrochemical cell or battery 226. A
negative terminal of battery 226 is also coupled to ground contact 222.

25 Finally, battery 204 comprises a battery contact 228 and a ground contact
230 which are adapted to couple to a power contact 240 and a ground
contact 242, respectively, of transceiver portion 202. Power contact 240 is
coupled to transceiver circuit 244 and control circuit 248. Control circuit 248
preferably includes an analog-to-digital conversion circuit for determining

30 the voltage on battery 226 and decoding circuitry for decoding any signal
based upon variations in the battery voltage. Because it is desirable to fast
charge a battery of the mobile unit, the connection from the base station to
the battery should be a very low impedance. Although a high impedance



conput ér having a nodem coupl ed to a wide area network can then

cognuni cate an initial channel and a range or |ist of channels to a base
station. The conputer could be coupled to a cellular network or directly to
a 15 landline network. The base station could then transnmt the channel
information via the battery bus so that the nobile unit can find the
channel on which the base station is®ransmtting whenever it is in
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5 10 communication protocol for transmitting RF communication signals to and
receiving RF communication signals from mobile unit 126. Control circuit
210 uses memory 304 comprising RAM 305, EEPROM 307, and ROM 309,
preferably consolidated in one package 311, fo execute the steps necessary
to generate the protocol and to perform other functions for the base station,
15 such as writing to a display 313, accepting information from a keypad 315,
accepting input/output information by way of a connector 316 or controlling a
frequency synthesizer 325. ASIC 301 processes audio transformed by
audio circuitry 319 from a microphone 317 and to a speaker 321.
A transceiver processes the radio frequency signals, preferably from
20  mobile unit 126. in particular, a transmitter 323 transmits through an

antenna 329 using carrier frequencies produced by a frequency synthesizer
325. Information received by an antenna 329 enters receiver 327 which
demodulates the symbols using the carrier frequencies from frequency
synthesizer 325. The base station may optionally include a message

25 receiver and storage device 330 including digital signal processing means.
The message receiver and storage device could be, for example, a digital -
answering machine or a paging receiver. Base station 122 further includes
a TELCO interface 332 coupled to audio circuitry. The base station is
connected to a standard telephone system network by means of a standard

30 telsphone cord. When installed, access to the telephone system is provided
whereby the base station can accept signals from and provide signals to
other units connected in the telephone network. A transformer 334 coupled
to receive an external source of power and a regulator 336 provide a



Base station 122 further includes charging contacts 128 which are _
adapted to couple corresponding charging contacts on a battery associated
with nobile unit 126. The charging contact arrangenent will be shown in
nore detail in reference to FIG 2. Mbile unit 126 is adapted to 5
conmmuni cate wth one or nore comuni catiora.} networks, such as the wide
area communi cati on network 100 or base station 122 by way of radio

frequency (RF) co i cation signals. Mbile unit 126 is further adapted to
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248 15 ground contact 222 or when charging contact 220 is mated with charging

contact 214 of base station 122, Alternatively, a diode or other means for
preventing discharge of the battery could be incorporated in base station
122. The negative terminal of battery 226 is coupled to the ground contact
230 which is adapted to mate with ground contact 242 of transceiver portion

20 202, as well as ground contact 222 which is adapted to couple to ground
contact 216 of base station 122. Additionally, a thermistor 340 couid be
coupled between ground contact 222 and contact terminal 342. Contact
terminal 342 is adapted to be coupled to terminal 343 of base station 122.
Thermistor 340 could be used to identify information about the battery, such

25 asthe temperature of the battery. Battery 204 further includes a contact 341
which is either coupled to contact 220 or provides an open circuit. When
coupled to contact 352 of the base station, this enables the base station to
identify the battery type. Alternatively, contact 341 could be coupled a
discrete resistor within the battery to enable microprocessor 210 to identify

30 the type of battery when contact 341 is coupled to contact 352.

Battery 204 could include additional components such as an

EEPROM 345 coupled to a contact 347 adapted to mate with a
corresponding contact 349 of base station 122. EEPROM 345 could store



preferably includes an anal og-to-digital conversion circuit for determ ning
30, the voltage on battery 226 and decoding circuitry for decodi ng any

si gnal based upon variations in the battery voltage. Because it is
desirable to fast charge a battery of the nobile unit, the connection
fromthe base station to the battery should be a very | ow i npedance.
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consolidated in one pack 311, .to, execute the steps necessary to
generate the # B'f‘g)é'SI”r%ﬁ&?eBsﬁ%q‘f'Eﬁdm other functions for the base station,
55, such agy wri ti ngvbpileiuflit 3RbasS hludtese Rhh8dkivel furiisn 201 vifiem a keypad
preferably comprises a signalling/audio ASIC 351, such as a CMOS ASIC
available from Motorola, Inc. and a control circuit 248, such as a 68HC11
microprocessor also available from Motorola, Inc., or some other processing
circuit, which combine to generate the necessary communication protocol for
15 commuﬁicaﬁng with base station 122 and independently with wide area
system 100 of FIG. 1. Control circuit 248 uses memory 354 comprising RAM
355, EEPROM 357, and ROM 359, preferably consolidated in one package
361, to execute the steps necessary to generate the protocol and to perform
other functions for the wireless communication device, such as writing to a
20 display 363, accepting information from a keypad 365, accepting
input/output information by way of a connector 366, or controlling a
frequency synthesizer 375. ASIC 351 processes audio transformed by
audio circuitry 369 from a microphone 367 and to a speaker 371.
Transceiver portion 202 processes the radio frequency signals. In
25 particular, a transmitter 373 transmits through an antenna 246 using carrier
frequencies produced by a frequency synthesizer 375. Information received
by antenna 246 of the mobile unit enters receiver 377 which demodulates
the symbols using the carrier frequencies from frequency synthesizer 375.
The mobile unit may optionally include a message receiver and storage
30 device 380 including digital signal processing means.
Transceiver portion 202 further includes a regulator 344 coupled to
power contact 240 and ground contact 242 to provide a regulated voltage to
control circuit 248 and other components. Finally, power contact 240 is



accepting input/output information by way of a connector 316 or controlling
a . frequency synthesizer 325. ASIC 301 processes audio transforned by
audio circuitry 319 froma m crophone 317 and to a speaker 321.

A transceiver processes the radio frequency signals, preferably from 20
mobile unit 126. In particular, a transmtter 323 transmts through an
antenna 329 using carrier frequencies produced by a frequency synthesizer
325. Information received by an antenna 329 enters receiver 327 which
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10  in battery level according to the present invention.
Finally, mobile unit 126 could optionally include a variable load 367 to
enable the transfer of data in the opposite direction (i.e. from the mobile unit
to the base station). In particular, transceiver portion 202 could modulate the
variable load to alter the voltage of battery 226. Altemnatively, mobile unit
15 126 could vary the load on battery 226 without aitering the mobile unit by
enabling or disabling other elements of the mobile unit, such as the display
or light emitting diodes. Base station 122 could decode variations in the
battery voltage in the same manner as applied by the mobile unit. For
purposes of brevity, the remaining description of the invention will relate to
20 the transmission of data from the base station to the mobile unit. However, it
will be understood that the remaining description could apply equally to the
transmission of data from the mobile unit to the base station.
After the mobile unit is inserted in the base station, the base station
periodically pulses current to charge the battery, creating a momentary
25 change in the battery voltage. Data is encoded in these periodic pulses by
varying the length of time between the pulses. The mobile unit monitors the
time period between each pulse to decode the contents of the data stream.
In particular, data is transmitted based upon the location of the pulse within a
predetermined window. A charge pulse in a first predetermined window
30 represents a zero bit, and a charge pulse in a second predetermined
window represents a one bit.
As shown for example in FIGs. 4 and 5, four windows are defined,
including a first window which is not used and Windows 1-3. The four



214 and a ground contact 216 generates a pulse as shown in FIGs. 4 and 5
by .preferably nodulating a current to apply a 125 nsec pulse of 650 5

mllianperes (md) of current. However, any duration of sone other
appropriate current level could be used to transmt the pulse according to
t he present invention. The duration %m current could al so be varied
dependi ng on the battery bei ng used. Mobile unit 126

associated with base station 122 includes battery 10 204, which is
preferably a rwibdawg&derepresented\bydime frapiasd, dt4odesmzmvely Thedimpéed to a

dapt ed to be ST ERTRBEYediel dRtatlef iR hiRuoasy bl HePeidrechon.
Di ode 224 is mb@ﬁiMen@,ﬂdeﬂm frames @pé edch 250 msaisN A gertisitis dbifetba by
prevent dischar ntact 220 is shorted to 15

f 1 tt f . ch
ground cont actco%@@?@f?c%g‘ﬁg &Fg%ﬂls%éﬁi@%r@ {eggOW@dﬁ’ﬁ’t%&%hW’tWaFQ g
contact 214 ofinhperast, %téﬁ@bﬁ%zdetéb@ﬁrﬁyé(frﬁﬂl Yircuit ﬂ@%eﬁr a QlIBgts means for

preventing di scharge of the batter e i ncorporate ase station
122. The negatdatectedimWindow3 @ash@my irPKG.i% Nowignal lsaenﬂ(blrlggdbadima)nt act

20 202, as wafgine op b B MloH 85 Wipdap " g imederds B 18 ."gr ound
contact 216 ofurhmed Wirfdd\mandWindeﬁ isi ymeal ds/a dechytime bétweeaﬂﬁijlml| d be
coupl ed betwe roynd conttaci and contact termna Cont act

term nal 342 i'4® RG4PPR the, Ib@&teﬂb fSPeI¥ng tlﬂ? Rylsing svdenlon 122,
Ther m st 0r1034Qh§QIébemaH$lﬂﬁbstrﬁa¥%ﬂl e bﬁl&@é BROWATh RISt Ak@shaktery,

such 25 as the tenperature of battery. Battery 204 further iIncludes a
contact 341 showby wayf@axamle. czﬁhgwéuage)puksﬁs@mmgstd:aiterq@sdvma@ly an open

circuit. \VWhen 52 of the base station, this enables
tend to 78l Fﬂu‘ﬁﬂ( c}{a ﬁ?‘?%ﬁ ?ﬁ@vl

the base station to e battery type. A terratlvel y, contact
341 coul d be coupl eturaing now th El3.e8, @ fiaye cha shows thenmetiwodier trangmittingnabl e

T D 0Ce=S O G Ak SuliF RS HoprBort RS 1 B b Bl s,
conponent si5sudiasasstation at a step 602, the base station detects the presence of the
- mobile unit and transmits a header which consists of six zero bits (“000000")
followed by five one bits ("11111”) and then a zero bit (“0”). The header
preferably precedes all messages. The mobile unit time aligns to the bit
stream on the battery contacts at a step 604 by monitoring the voltage of the
20 battery. The “00000" sequence will be referred to as 'dotting' and the
“0111110” sequence will be referred to as 'sync'. The mobile unit uses the
dotting bits to time align to the recsived signal and it uses the sync bits as
validation that it has properly aligned to the signal and to indicate that a new
message is about to begin. The mobile unit requires four evenly spaced
25 pulses of dotting for time alignment. The alignment routine will attempt to
place the peaks in Window 2. A conventional phase-locked loop (PLL) is
used while the first four bits are received to perform the time alignment.
The mobile unit will then sync to the bit stream at a step 606. The
sync pattern is unique and preferably cannot occur in the middle of a
30 message from the base. In particular, the base is not allowed to send five
one bits in a row while transmitting the message data or checksum. Any time
the base sends four one bits in a row while in the middle of a message, it
inserts a zero bit into the data stream. The mobile unit then removes the



EEPROM 345 coupl ed to a contact 347 adapted to mate with a

correspondi ng contact 349 of base station 122. EEPROM 345 could store

8 information relevant to the battery to enable the base station to
correctly charge the battery or transmt data according to the present
I nventi on. Control circuit 210 could ?ontrol chargi ng source 212
differently depending upon the deterﬁn nation of the type of battery or
i nformation recei ved from5 EEPROM 345. For exarm | ess charging current
may be requi r ZBTedhRNEFY time fourene bits hgue deen fou inarraven Firallyethe t han a

\ : |

Cont act s coul o, 80 v dBede d&ta ransmittE) Be MEUABPBOMERE A flob o0

station 122 an@l8r Iftmenestata eavailabte atna 3@p &0, the mtmllﬁginitlvﬁll ugtgﬁ%%fﬁ g?‘] 200
nscei v

ired. bj. ' i ncl t
\r/\,ﬁiqglhr - lgr efegads Y ‘gbdﬁﬂiﬁflgléiepig@?‘ Slrﬁﬁgﬁ‘%ﬂ?effa%% igning Ndsych as a CMOS
ASI C @/ ai gyrighforiizing il berddisaribed i maRs! datall 47 réflerick 16 FIGs24@ngSaich as

a 68HC1 1 m croprocessor al so available from Mdtorola, Inc., or sone
other processing TUMEGRYW o {ﬁ}l%wwﬁhﬁéshgwgéhﬁaﬁ@mf@mna@d!gslsgrtg

oraonsant 1y TSR Tl oS ORI B Cor A 27 20,
uses nenory 35epntactpat istgp RBRby Sampﬂiag th&baRe ’ifageaRiciaciblz Sifie
preferably Conrﬁ%iléi%ﬁ gamples t?lepna(fll(erygvoltage every millisecond (msec). The
10 mobile unit adds up these samples for 50 msec and generates averaged
samples. Sampling over 50 msec provides sufficient noise immunity, which
may be necessary because of high frequency noise that may be present on
the battery contacts. When the first peak is detected at a step 704, the
mobile unit marks the location of the bit at a step 708, and waits for the next
15 peak at a step 708. For a system having 250 msec windows, the next peak
is expected exactly 1 second after the first peak. If it is not received at a step
710 within a predetermined period before or after.the expected time, such as
one hundred milliseconds of time, the system is reset, and that second pulse
is considered to be the first pulse of the dotting sequence. If the next pulse is
20 received within a 200 millisecond window centered on the predicted arrival
time, the pulse is accepted and the mobile unit waits for the third pulse. If
three more consecutive pulses are received after the first pulse, each within
the 200 millisecond window centered on the predicted arrival time of the
pulse, the system is considered to be time-aligned at a step 712.
25 According to the present invention, the mobile unit attempts to align a
received pulse in Window 2. In order to determine whether pulses are
received within a proper window, only pulses detected in Windows | and 2
are required in the time alignment portion of the task. Time alignment is
done by keeping a shift register of the last 10 averaged samples and trying
30 to align the pulse in the shift register. The last five samples in the shift
register are summed to form SUM(Window 1) and the most recent five
samples are summed to form SUM(Window 2). It is easy to see from looking
at the diagram of the zero pulse above that when the pulse is properly



361, to execute the steps necessary to generate the protocol and to perform
ot her functions for the wirel ess conuni cation device, such as witing to a
20 display 363, accepting information froma keypad 365, accepting

i nput /out put information by way of a connector 366, or controlling a
frequency synthesi zer 375. ASIC 351 processes audi o transfornmed by

audio circuitry 369 froma m crophone 367 And to a speaker 371.

Transcei ver portion 202 processes the radio frequency signals. In 25

particul ar, aoentaiesiin VWindgw? theélﬂ@ﬂ'tffg;’eﬂﬂed (é[Mindtnw&*)n-aSUMiV\gedim
[ f ' Cc r .

ot or mat i on r LETGE o TreskiEbR” P Mot FMES GHeSKiY IREleREe 18 Giate Meei ver
sty Loniesslite dfrste SuIcon BrsUndoy ) b | o1

requency s S . e .
rresgage )r/ec)éi Jﬁfﬁshﬂ@r@%ﬁgﬁfé‘@@"ggﬁ% i"‘_ﬂ%d%%gy ﬁEPLﬁé‘}/ﬁég@F@ &‘&I ‘X%'V gnal
processi ngsneafifference is smaller thah RS 6 Nifferdie! ieh tRALoliWiidiehch ri@&é!gegﬁ a
regul ator 344 coupled to power contact 240 and ground cont act 2to

provi de a regil@pPeakvol tage to control circuit 248 and ot her
conponents. Finall IR : . .
mp W’unﬁ’iﬂp‘t‘?gmfﬁrﬁ@ts HmloBile unit monitors the bit stream $tBe4i gi t al

9 coupled to a voFtage nedsuring crrcuit such as an
(A D) corbaiienecorgastsvatiacstep @Rdo etermine whether chepwbiietundtriscoul d be
integrally as?oci a circuit 248. A/ D cqonverter 348

detects vari af'OREY #NC g8 ti\{‘mﬁt@pcbﬁi ﬁmﬁ‘rgtglecpl't seeamrafhentgan aneiiserlt es a

di gi tal vabt agarticire #fNindbily @nliwaits for a pulse to appear in Window 3, thus
signaling that time alignment was performed on a stream of zero bites, and
that a one bit was just received. That is, if the next pulse is received in a later
frame than expected at a step 804, it is determined at a step 806 that a one
bit is received and the mobile unit monitors for more data at a step 902. If the

15 mobile unit incorrectly aligned itself to one bits, a pulse will eventually
appear in Window 1 (i.e. a zero pulse), indicating an error. The mobile unit
returns to the time-alignment task of looking for four evenly-spaced pulses.
That is, if the next pulse is received at an earlier frame at a step 810, the
mobile unit had improperly time aligned to one bits in the bit stream rather

20 than zero bits at a step 812. The mobile unit then returns toc monitor the bit
stream at step 702 to properly align with zero bits in the bit stream. [f the
pulse is neither received at a later frame at a step 804 nor an earlier frame at
step 810, a zero bit is determined to be received at a step 814, and
continues to monitor the bitstream.

25 Since each averaged sample that this task uses is taken over a 50 ms
period, each 250 msec window in the above diagram comprises 5 averaged
samples. The mobile unit then uses the sums of the averaged samples in
the windows to decide if a 'one' or a 'zero' was received. If pulses were
received as illustrated in the above diagrams, then a one bit could be

30 distinguished from a zero bit by simply calculating the difference between
the sums of Windows 2 and 3. Such a function is preferably performed by a
differential decoder in the microprocessor, and takes into account variations
in battery voltage caused by normal battery decay over time or current draw



5 the 'voltage detected at A/D converter 348. The digital voltage is then
processed by control circuit 248 to interpret data based upon the

vari ations of the voltage of battery 204, as will be described in nore
detail in the remai ning figures. It should be noted that conventional
circuitry comonly used in nobile units to read a battery |evel could
be used to detect variations 10 in batteﬂ@ | evel according to the present

i nventi on. Finally, nobile unit 126 could optionally include a
variabl e | oad 8fthe battery deirapoperatien.t Aastm‘r@rpwtméa\taiué wouldarespﬁorsa bee
direction (i.e_.fromthe o_the b

ey e ar 't b e treBeBraTIcL S sBnS megrtive, Vel iaind sttt & 28t pkias | oad

to alter the veldeAgs. OHoWavée biscause oftheabRG HEYS) t{mermbsérﬁ uh”ﬂhé ptifdes126
could vary the | oad on battery 226 w t hout alterl\é,g he nobile Unit by

enabl i ng or di mﬁomrﬁgot&%maye%m{rgrrbwlmdw Adnio] Wingdew 3 residtingin emers

di spl ay o] .Base station 122 coul d decode

vari ations |n ?Vh%h%nﬁgﬂae:%'ery vgp age' in the sane manner as applied by the
nobile unit. For pur poses of brevity, the remaining description of the
i nvention wll relate to 20 ansn ssi data fyomthe base station
to the nobile unit. However, N"“@W é) bg%ﬁ&w@% ‘that the remaining
description could apply equally to the transm ssion of data fromthe
nmobile unit to the base station. After the nobile unit is

inserted in the basAceeringy an alterpateametrigingerporates thause af WaNIGW Jul ses
current toq ?haﬁgﬁl ﬁ'?ugé& LECot g;@ﬁﬁ%? lr;]Bgeéb Bﬁy Val'i_’en Srbgﬁ@%léé'lst he
Ph T hese pariod

battery vol I'S enco pul ses varyi ng
the | ength of remexbﬁhednﬁaramqaiﬁlﬂéwm %bSUM(Wmdowra)] slmwdtbledaxrly

I part 1 cul ar, SHG0% vEqh 8 4eRs phds g M@ae AR BB BN S oo™
within a SUNMRIngbW mdhmmcbwam Sthe G'hlétdlﬁ@rehﬁe detwean these two
predet erm ned window 30 g&l resents. a zero |ip and a charge pulse in a

second predeteF’fﬁeﬁ%@Fes could {henBe caleylaled REJOCWRe bit . As
shown for gxanmple in FIGs. 4 and 5, four w ndows are defi ned,

including a first wi ndow which is not used and W ndows 1-3. The four
[SUM(Window 3) SUM(Window 2)] - [SUM(Window 2) - SUM(Window 1)}].

Accordingly, a one pulse will result in a positive value while a zero pulse will
result in a negative vaiue. Also, because the sum of Window 2 enters the

20 equation twice, the absolute value will be higher when a zero bit is received
than when a one bit is received. Zero is not used as a threshold because the
equation's absolute value is not the same for a 'one' and a 'zero'. Since a
zero bit causes the result to become more negative than a one bit causes it
to be positive, the threshold for determining a one bit or a zero bit is

25 preferably at some point below zero which one skilled in the art could easily
determine from experimentation.

Tuming now to FIG 9, a flow chart shows the steps for receiving data
according to step 608 of FIG. 8. After a one bit has been successfully
received at step 806 of FIG. 8 indicating that the mobile unit has successfully

30 synched to zero bits in the bitstream, the mobile unit waits for the next bit at a
step 902. After receiving the next bit, the mobile unit determines whether the
pattern “0111110” has been received at a step 904. [f the pattem has not
been received, the mobile unit will continue to wait for the next bit. If the



10 " windows are represented by time franes t[ERR] - t[ERR],
respectively. The tine frames could be of equal duration or different
durations. In the preferred enbodi ment, the time frames are each 250
nmsecs. A zero bit is detected by control circuit 248 when a pulse is
detected in Wndow 2, as showmn in FIG 4.,,5 1In contrast, a one bit is
detected by control circuit 248 when a pul'se is detected in Wndow 3
as shown in FIG nt during the tine frames of the

5. .No si.gnal. is se ]
unused W ndow B?“erﬁ&%ei.ec%ﬁ'i‘% mqhig undrdelermines fhatitrhas propetly siached edow
and Wndow 1 i [ . ' upon
the type of baﬂéﬁ?’%\?ﬁ@cﬁn?jg%ggéib\[}? r?gﬁﬁgsgm@s’mgagﬁﬁ SE?WE@H se
and fall timeswaiyiordhg nexilit aia step 308 wn in FIG. 4 and 5 are shown

Lo 11 oe qui okly and P olp 3R Reh Wterfind hefigh afyl FRtps 1 FT10hes a 11 ow
chart showss t hbearetduaiiedicat 4 step 910! tf idbas, the nisbild LMORAI 108 thPnbkiDbiPatesent
i nvention. If the biJelgnit Is coupled to the 15 bhase station at a step

602, the base SR W@é? dperemesting eduheaurger. t Ae Pre‘ffou%gﬁf@’ihﬂ%t and
transmts a hepgjysehd 9§lid3ﬁ’ié§é§$%c§ﬁncﬁ'i&lé@%?}/@?b@ﬁ%@%@ﬁ%ﬂ%ﬁﬁéF’:l zerb @il oved

by five one bits ("11111") and en _a zero : .
preferably preiSdagerted afterdeunepnsecytive andbites Theneferentheazearg it afterfower bi t

heSD et e SR B T ok S R i B 6 el YIS 51
t he 10 bit pattern “11110” has not been seen, the mobile unit determines whether

the bit pattern “11111” has been seen at a step 912. If the pattern has been

seen, the mobile unit determines that a new sync pattem is being sent and

waits for the next bit at step 902. That is, the mobile unit then waits for a zero

bit to be received, indicating that the mobile unit has been properly

16  synchronized to the bitstream, or a one bit indicating that the mobile unit has

not been properly synchronized to the bit stream.

However, if the pattern “11111” has not been seen, valid data is being
received and the mobile unit sets the array value X[BIT_CNT] equal to the
RECEIVED BIT and increments the bit count. The mobile unit then

20 determines whether more data is available at step 916. If more data is
available, it will wait for the next bit at step 908. Otherwise, it will terminate
the demodulation at a step 918.

Tuming now to FIG. 10, a flow chart showing an application of the

method and apparatus for transmitting data according to the present

25 invention. In particular, if data is required to be sent from a wide area
network 100 to mobile unit 126 at a step 1002, the network transmits data at
a step 1004 to the base station over the landline network. The base station
then transmits data to mobile unit over the battery bus at a step 1006
according to the method and apparatus described in FIGs. 2-9. The data

30 transmitted on the battery bus begins with a dotting sequence, which is used
to time align the mobile unit to the bitstream, followed by a sync sequence
(SYNC_SEQUENCE). After sync has been detected, bits are placed in a
buffer as they are received and a counter indicating the number of bits



"0111110" sequence will be referred to as '"sync'. The nobile unit uses the
dotting bits to tine align to the received signal and it uses the sync bits
as validation that it has properly aligned to the signal and to

i ndicate that a new nessage i s about to begin. The nobile unit
requires four evenly spaced 25 pul ses of gotting for tinme alignnment. The
alignnent routine will attenpt to é e the peaks in Wndow 2. A
conventional phase-|ocked | oop (PLL) is used while the first four bits
are received trecpimetdds mpdated. | Avusningchecksum is calculated asraechmthbﬂeoﬁni t

ini que and. pr GRS dBlAaECaRR ThA NRESARRILENETH ikt BB T om the

base. \IAE Ioari i Qyﬂe&h%ntet\hﬁel?ﬁwen@ ofhthie mleb@a@idétﬁ r&Erube‘nl rﬁeched AfBEtHY tﬁ in

a row while transmttin e ar cksum t he

base sends fou?"Wﬁe’“Bﬁ%ﬁ i rﬁ"?‘%&&h?%é“'%*ﬁ“& ﬁ?@dﬁ@xam"{e%ge%e it

inserts a Zf?rocé‘ﬂbﬁlaiéﬁ Ehécﬁéuﬁﬁi%% %T%%W‘GHE@KSGMQ qu ves the
our one en 1oun

zero bit every tine I'ts have be In a row. Y,
mobile unit w Mesaeg@wem@aessed Libeivisedhemessalge ls)dtscerqedco(an@@asfu&t a

il continuo Mipesade Rl Bedvd B8 ol bt BB etied I RH' 4t YBhre

aligning and %pp8ynchronizing will be descrl bed in nore det ai | in
reference to FIGs. a flow chart

ur ni g Now t.q
shows the steps forél‘?'ﬁ‘@'aéy ARSAGe? 5ccordinq ti?etﬂglﬁre%rfté%‘fﬁ” *?ﬂ@rﬁnbl le unit
moni tors t{g bpémpbE&RBT Mited ycPsbf @td. Layer 1 consists of the modulated one bits

and zero bits, the transmission of which is described in detail above. Layer 2

data defines base-to-mobile communication protocol and message
validation requirements. An exemplary protocol according to the present
invention is shown in the following Table 1:

15 TABLE 1
FIELD NAME LENGTH (BITS)
SYNC SEQUENCE 7
MESSAGE TYPE 4
MESSAGE LENGTH 4
MESSAGE DATA MESSAGE LENGTH*4
CHECKSUM 8

This structure is comprised of the SYNC_SEQUENCE,
MESSAGE_TYPE, MESSAGE_LENGTH, MESSAGE_DATA, and
CHECKSUM. The sync sequence, which indicates the start of a message, is

20 preferably comprised of a specified unique data stream (0111110). The
MESSAGE_TYPE is a 4-bit value which indicates the specific message
being transmitted. The MESSAGE_LENGTH is a 4-bit value which indicates
the number of nibbles between the MESSAGE_LENGTH field and the
CHECKSUM field. The MESSAGE_DATA is optional and is defined on a

25 message-by-message basis. Finally, the CHECKSUM field is comprised of
the modulo-256 weighted sum of ali of the nibbles in the message except the



contacts at a step 702 by sanpling the battery voltage. Preferably, the
nmobile unit sanples the battery voltage every mllisecond (nsec). The 10
nobil e unit adds up these sanples for 50 nsec and generates averaged

sanpl es. Sanpling over 50 nsec provides sufficient noise inmunity, which
may be necessary because of high frequenc¥ noi se that may be present on
the battery contacts. Wen the first peak ?s detected at a step 704, the
nobile unit marks the location of the bit at a ste and wajits_ for the
next 15 peak SYNG_SEQUENCE sad the SGHRSHM fielgs i%@nﬁ%fédhﬂl pedata is he next
peak S 8% gpcted exactly 1 second after the first peak. If it is not
received at a ste 710 within a predeterm ned period before or after
t he expected ti ma l:ayelnSaiata is dlffermtliunehatdnets$eig$wpem|sﬂsedm®tranbm|t

systemis rese 0 ns hLdered to .be heflrst
pul se of the d é b@ g){}\ef&?'#zﬁ%ef?r ﬁ’ﬁ?@@ Whsp i ieérr'()@& @nedlin a
200 m i Sesionﬁtfdmmi@w MESSAGE mﬁm@ompﬁgbs:waier LSBaﬁeId contel‘rmﬁ? thé he
pul se is accepted and the nobile unit _waits for

three nore conksastsippicanl ide ofep identiication aﬁtwateﬂéwth "t‘ §?Sﬁt§F9§@” ‘@'&'@h
Wit hin the t?aQ%féPréd ﬁ@ﬁéma tHAITHE thATRIAHIRE rbhifdiRgRE Cofiberbadd | val

time of the temi1s considered t tinme-aligned at a
step 712. 25 statlon Msn)raﬂletghttlmt INTEIALL ¢ QH)NNNEN@M C@uﬂd 1m¢i@derthﬁ first uni t
attenpts to ali

whet her pul ses® @ﬁ@e‘ "Umbﬁéegs\f\éﬁgw%f ﬁﬁﬁn%eqi%ggﬁgv qu?gggdnﬂr %{lb%% g@ilgﬁm he

det ect ed ip W &8+ cbnfinidation, asaweu agcwwuw 10 KHE CHAN fRld gmaiestingpor ti on

of the task. Tinme alignnent is }/ ashlk ister of the
"ast 10 aver agits mimpRcal UhUHE changelsouhiets tha base RO A Alowad e 1
register. The M%% uft%:’?aﬁtgﬁglégﬁﬁtl\ﬁ“%ﬁﬂmieid contafrﬂ’tgg? Heburdrt corames to

W

form SUM W ndo recent five es are sumed to form
SUM W ndow 2) . channel number whicteis beiognused lbyrihe base Siﬂthﬂt@l-dllﬂ bgrsgmtof the

zero pul se above that when the pulse is properly

15 TABLE 2
FIELD NAME LENGTHS (BITS)
SYNC SEQUENCE 7
MESSAGE TYPE
MESSAGE LENGTH = 10
PSID LSB
RESERVED
INITIAL CHANNEL
NUM 10 KHZ CHAN
CURRENT CHANNEL
CHECKSUM

W] oo & &

-k
w] o] o] &

When processing the message, the MESSAGE_TYPE field is
examined first. If the value of MESSAGE_TYPE is defined in the current
20 version of the protocol, the message is processed accordingly. Otherwise,
the message is discarded. Message processing is unique for each



12 " centered in Wndow 2 that the difference [ SUM W ndow 2) -

SUM W ndow 1)] will be a maxi mrum The nobile unit al so uses the
difference to | ocate the peak. If the difference [ SUM W ndow 2)
-SUM W ndow 1)] is above sone threshold and after shifting the w ndows

by one sanple tine the new 5 difference,Ls smaller than the old
difference, then that old difference is c?;\lfl ed t he peak.

Turning nowto FIG 8, the nobile unit nonitors the bit streamon the
battery cont acsupPRartes messagetypeo Alioughithe massage of Mablend biaviagLohiannik

properly sync r h th 0 its. In 10

particular, t E@fbrﬁﬁatllég iﬁﬁﬁ?ﬁ%&{\g&f §fr Q%é%ﬁl%sgﬁﬂ)r{fgﬁﬁé ﬁ'%q% ﬁ&éﬁ? t hus

signal i ng t hat mobﬂecalxidgtmmansrvmdpmcfmmcbwnoahmlteewn mfmlz@‘r@sshgﬁrﬁént gnd
ulse is received in

that a one b|t ecei ved.. That i

a later '4@!"’@?1&9@6?@8"‘&9 rﬁ"@i@lﬁ’%@ﬂ aqthe“técaﬂgﬂé@h%éﬁp%o@ st ep
806 t hat aspnedlalmg infotmatorf.ecei ved and the nobile un|t moni tors for nore
data at a step 902. If the 15 nobile unit incorrect gallgnedltself to

one bits, a pulse vﬁ‘mm&}ibthﬁdﬁw%ﬂon has bggiedesaribediantbilustrateddn the zer o

I d
F s al | gnment 230, Jecphoh andWialiil, i< Dhdsrstood B Hid BeddintidR is by 0y 5
if the next puvayof exampls orly amd that mameroais dhan szﬂndaneﬂlﬁoat&:‘t& catrhbe

acher 20t natiaoBEy Fke ihodT e ALENOG Hagih Fotmine KuscspirCand ne 1o

moni tor thg blstcope of tﬁéﬁm@m@h Froeéxir%let Qaﬁam |h»thé|vb9£'gé"’o¥§brﬁ8r0 bits in
the bit strea e is neither received at a later frane at a

t he
step 804 nor Vé%ﬁ piher th%ﬂ?@ ttery could hgretecieddo decadedata. s AR, & i ned to
be received atrefctb YevitbouldBe an electronic device such as a personal organizer

coupled directly to the base station, rather than through the telephone
network, to transfer repertory dialing information. Although the present

15 invention finds particular application in portable cellular radiotelephones, the
invention could be applied to any wireless communication device, including
pagers, electronic organizers, or computers. Our invention should be limited
only by the following claims.

20 We claim:



continues to nonitor the bitstream 25 Si nce each averaged sanpl e

that this task uses is taken over a 50 ns period, each 250 nsec w ndow
in the above di agram conprises 5 averaged sanpl es. The nobile unit

t hen uses the suns of the averaged sanples in the wi ndows to decide if
a 'one' or a 'zero' was received. If puls$€ wer e received as
illustrated in the above diagrans, then a'dne bit could be 30

di stinguished froma zero bit by sinply calculating the difference between
the suns of Wndows 2 and 3. Such a function is preferably perfornmed by a
differential decoder in the m croproces Li nd takes into account

vari ations in battery voltage CaUSMnOI’n’BJ battery decay over tine
or current draw 13

on the battery,d eration str ositiye ,value would result if a
one bi t KP&‘%E\/‘%H Z o"%ﬂ%"i"ﬁ@rgg&ﬁgﬁgﬂw HZgA Y woul d result if a
zero bit was r@@ﬁam séigeever, because of the long decay tine present
in the pul ses, he “zero pul se may extend from Wndow 2 into W ndow 3

resulting in errors® fi@* CoRtast g@unlgd tosaidiangrging gaurceon:
[ SUM'W ndow 3) - SUMUKSEPY6AEL providing a reference voltage;

an energy storage device coupled between said first contact and said
second contact;
10 a voltage measuring circuit coupled to said energy storage device;
and
a processing circuit coupled to said voltage measuring circuit to
decode signals based upon the voltage of said energy storage device.

15 2. The apparatus for transmitting data of claim 1 further characterized by a
modulating circuit coupled to said charging source.

3. An apparatus for transmitting data characterized by:
a first communication device comprising a charging source coupled
20 Dbetween a first contact and a second contact; and
a second communication device comprising a charge storage device
coupled between a third contact and a fourth contact detachably coupled to
said first contact and said second contact, respectively, said second
communication device further comprising an analog-to-digital converting
25 circuit coupled to said third contact for decoding signals based upon said the
charge of said charge storage device.

4. The apparatus for transmitting data of claim 3 further characterized by a
modulating circuit coupled to said charging source.
30

W) O B O



Accordi'ngly, an alternate netric incorporates the use of Wndow 1 10 could

be used according to the present invention. Wien a one pulse is

received, the difference [ SUM Wndow 3) - SUM W ndow 2)] should be fairly

strong. When a zero pulse is received, the difference [ SUM W ndow 2) -

SUM W ndow 1)] should be fairly strong. TB?) dlfference bet ween t hese two

di fferences could then be cal culated as fdlFl o [ SUM W ndow 3)

SUM W ndow 2) ] ASUN(Wndow 2) SUM W ndow 1)] Accordi ngly, a one
t

pul se will r eshl pam%@attqw%mh@vmcr@r@ng@lréuwwg\ﬁdapted to result
in a negative ers the 20
equation twi ceﬁa{l e a soI l‘lj)%a ue K\t’/é%ﬁn %ﬂ% cﬁ\é n a’zero bit is

recei ved t han atbasesstaiicn bompnsmgjecel ved. Zero is not used as a
threshol d because t he h q]uat.icﬂ_@ sha sol ute value is not the sane for a
‘one' and a 'zero' . Si ncBNOING CIrcinghaYIng A chargingROUeRs 1+ t o becone nore

negative than a one bit gawaantdct coupleHQo@aldO@'ﬁérginpesoﬂé@ériéifeShm d for
determ ning a one bit or a zero bi 25 referab at sone p0| nt bel ow

zero which one skilled .ﬁseﬁen%ppn@ébp@vghw ayeferencajéeléagﬁ @adf r om
experinentation. 4 Jnobile unit EHfa'&thly Fe‘i‘l tglsguzggé% tfs @ﬁa?gglﬁt A?Bﬂé"’s the

steps for receiving accor o step ter a one
bit has been suoiteostrising: recei ved at step 806 of FIG 8 indicating

that the nobile unit has ro bits in the
bitstream the nobile un|?1t§§ﬁvé(e’§liﬁﬂ¥g é&({pﬁed We%wﬂ%? cgﬁta F step 902. After
recei ving e next bit, ahwmtamhtacmupl@tﬁoesamrsesondhebﬂitactthe pattern

"01111 10" has been received at a ste attern
boer Teogi ved. the mobi | B CHATES SIOrAOSBenien GeUpIBt RarkosD SaEHBNAntast: | ¢

the and said fourth contact; and
an analog-to-digital converting circuit coupled to said third
contact for generating digital signals based upon the charge of
15 said charge storage device.

6. A method of transmitting data, said method characterized by the steps of:
modulating a charging source coupled to a battery;
detecting a change in the voltage of a battery; and
20 demodulating signals based upon the change in the battery voltage.

7. The method of transmitting data of claim 6 further characterized by a step
of coupling a charging contact on a first surface of said battery to said
charging source.

25
8. The method of transmitting data of claim 7 further characterized by a step
of coupling said battery to a mobile unit.

L



14 * pattern is received, the nobile unit deternmines that it has
properly synched to the bitstream and sets the bit counter (BIT_CNT)
to zero at a step 906 and waits for the next bit at a step 908.

The nobile unit then determ nes whether a bit pattern "1 1 110" has 5

been received at a step 910. If it has, the nobile unit waits for the next
bit at step 908 without increnentin @ bit counter. As previ ously
descri bed, because a valid nessage cannot include five consecutive one
bits, a zero H.tA methodofitranemitting albtebetfwmen Zbaseetation andrembbils unit,

Ther ef or e, cons cutive one bits is |gnored,
and the bit cgslﬁqeh%tﬁé& ﬁﬁ%}q%ﬁ%vlgﬁﬂttga s“ms?he 10 bit pattern "11110" has
not been seen, the cmbhth@amhatrg:dgb‘@htﬁd@%ﬁhﬂid&%rstatuon téQ%oH’e&p&?&iﬁgr“
"11111" has been seferﬂg at, a If the pattern has been stéen, the

mobi | e unit detEHaR §atq~,r;§\p By sync pattern i s being sent and wai t s
for the next bit atmgh@Bt .chHl [ 6ehﬁ [ L1 or a
zero bit to be recell\%é h P@ﬁgastﬁlua l!iHP&% &S%gtﬁ]ﬁeaﬁgcwgi Leen
properly 15 <aidhasaistationt o the bitstream or a one bit indicating that
the nmobile unit ha oni zed t bif stream
However, if the pat éer‘ﬁmg%?sgr}ég{%g@{aﬁéeﬁ @%ﬁ% W\?&ﬁ?‘&'a%é{‘ﬁﬁh§ ajghi ng
recei ved and trhebitmbnitieanchit sets the array value X[ BI T_CNT] equal to the
RECEI VED BIT and ingrements the bit. coupt. The nobile unit then 20

det er m nes whet her C{%ﬁﬁ“ﬁ‘@%ﬂ@ §‘S“%'I§a{'|" IS8i5] Bohile yingi pased upon Ghangegdn dhe s

avai l abl e,qpi t Wlthbe\w.lsh;dfﬁﬁédﬂe next bit at step 908. O herwise, it wll

term nate the denodul ation at a step 918. Turning now to
FIG 10, a flow chart showi ng an application of the

10. A method of transmitting data from a remote device to a mobile unit by
way of a base station, said method characterized by the steps of:
transmitting data from said remote device to said base station:
15 coupling a charging contact of said base station to a contact of said
mobile unit; and
transmitting said data from said base station to said mobile unit by
modulating a charging current coupled to said charging contact of said base
station.
20
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met hod "and apparatus for transmitting data according to the present 25
invention. In particular, if data is required to be sent froma w de area
network 100 to nobile unit 126 at a step 1002, the network transnmits data

at a step 1004 to the base station over the | andline network. The base
station then transmts data to nnbilg1unit over the battery bus at a
step 1006 according to the nethod anfl'apparatus described in FlIGs.

2-9. The data 30 transmtted on the battery bus begins with a dotting
sequence, which is used totime align the nobile unit to the

bitstream followed b BEGS %ﬁ@% ter sync has
been detected, bits a&?—pﬂ@gﬁlﬁ%a ATU%uFf(élgr S ey a eD{:\i%‘ei ved and a

counter indicating the nunber of bits
15 received is updated. A rupni
ni bbl e of nessage data is re . i
determ ne when the end of the nessage data has been reached. After the
entire message is received, the CHECKSUM field is exam ned. If the 5

cal cul at ed checksurfiuiqig methas! antapparatus enabies theecxmirr of gipaalstiye
e o holET it GRS Mot o Epatdte ol aoredea RUSRARIIN, |, o,
1008. the biattemy bha ynotslesate sTrecbasedstation vatidethertimingtofitheent i on are
charging pulses by modulating a charging source {212) to generate data
10 detected at the battery of the mobile unit. The method and apparatus finds
particular application in the transfers of data from a wide area network (100)
to a mobile unit (126} associated with a base station (122). For example, the
wide area network can then communicate an initial channel and a range of
channels to a base station preferably by way of a landline network (1004).
15  The base station could then transmit the channel information by way of the

A! ozt ofrdhe [ IECI08

battery contacts (1006) whenever it is in trickle charge or maintenance
charge modes so that the mobile unit can find the channel of the base
station.

20 Figure 3 accompanies this abstract.



10 conposed of three |ayers of data. Layer 1 consists of the nodul ated one

bits and zero bits, the transm ssion of which is described in detail
above. Layer 2 data defines base-to-nobile comrunication protocol and
nmessage val i dation requirenents. An exenplary protocol according to

t he present invention is shown in the follow ng Table 1: 15

TABLE 1 FI ELD NAME 7/87 LENGTH (BI TS)
SYNC SEQUENCE MESSAGE TYPE
4 MESSAGE LENGTH 4

MESSAGE DATA MESSAGE LENGTH*4 .

CHECKSUM 8 . This s§yucture is

conpri sed of the SYNCSEQUENCE, VESSAGETYPE, M

MESSAGEDATA, and CHECKSUM The sync S¥qugngg [t atjes t he
start of a nmessage, is 20 preferably conpNi & ‘3‘—7(_-’-3:—\1 ni que data
stream (011 1 110). The VESSAGETYPE A [ ' g3\ | ndi cat es
t he specific nessage bei ng X%;S”i ttedy m a 4-bit
val ue which indicates t he nuxber ofg ni OB NEe\GEL ENGTH
field and the CHECKSUM fi el d. W he NMSSAGE_DATA is Ned i s
defined on a 25 nessage-by-nessage basi s Finally, &N MXERe| d i s
conpri sed of t he nodul o- 256 wei ght ed M of al |} eg in the

nessage except the
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16 > SYNCSEQUENCE and the CHECKSUM fields to ensure that no data is

| ost . Layer 3 data is different for each nessage type and is used
totransmt data fromthe base to the portable. For exanple, when
transferring channel 5 information, MESSAGEDATA conprises a PBIDLSB field
contai ning the | east significant byte of an identification associated
Wi th a base station which is transferred to ensure that the nobile unit
is nonitoring the correct base stath?qglﬁgso, an eight bit

I NI TI ALCHANNEL field could include the fTr&t channel nunber of a range
of channels that the nobile unit and base station 10 wuse for

communi cation, as well as a NUM_ 10 KHZ CHAN field indicating t he
nunber of 10 kHz channel s which the base station is allowed to use.

More inmportantly, a CURRENTCHAN field containing the current cordless

channel nunber which is being used by the base station could be sent. 15
TABLE 2 FI ELD NAME LENGTHS (BI TS)
SYNC SEQUENCE 7 MESSAGE TYPE
4 _ .
N
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nmodul e (NAM progranm ng i nformation, an authentication key or repertory 5

dialing information. Al t hough the invention has been descri bed
and illustrated in the above description and drawings, it is
understood that this description is by way of exanple only and that
nunmer ous changes and nodifications can be made by those skilled in the
art without departing fromthe true spirit gnd 10 scope of the invention.
For exanple, variations in the voltage o# oY devi ce other than the
battery could be detected to decode data. Also, a renote device could
be an el ectronic device such as a personal organizer coupled directly
to the base station, rather than through the tel ephone network, to

transfer repertory dialing information. Although the present 15 invention
finds particular application in portable cellular radiotel ephones, the

i nvention could be applied to any w rel ess comruni cat devi ce, including
pagers, electronic organizers, or conputers. Qur invq n dhoul d be
limted only by the follow ng clains. 20 W 't
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Clains- 1. An apparatus for transmtting data characterized by: 5

a chargi ng source; a first contact coupled to said charging
sour ce; a second contact providing a reference voltage;

an energy storage device coupled between said first contact and said

second contact; 10 a voltage neasuring circuit coupled to said
energy storage device; and a processing circuit coupled to
said voltage nmeasuring circuit to e;cgde si gnal s based upon the

vol tage of said energy storage device 2. The apparatus for
transmtting data of claim1 further characterized by a nmodul ati ng
circuit coupled to saie—ehe+g|{ Ng source. o 3. An apparatus for
transmtting data ch.ré§EkRTz d by: a first conmmunication

ource coupled 20 between a first contact and
a second conmuni cati on devi ce conpri sing

cou-bag between a third contact and a fourth

o aid first contact and said second

contact, reg Al sakqnd conmuni cati on device further

conpri si ng an—ent pnverting 25 circuit coupled to said

third contact for < | g8l s based upon said the charge of said

device conprising a c’. o
a second conteet—eand
a charge stdrage device
contact detgdchably coupteg

TIME ALIGN TO BITSTREAM
" ON BATTERY CONTACTS

1002

606 DATA FROM
CONFIRM
TIME ALIGNED NETWORKU§¥¥ MOBILE
10 ZEROS p

608
an

1 RECEIVE DATA

TRANSMIT DATA TO
BASE STATION OVER
LANDLINE NETWORK

610

TRANSMIT DATA TO
MOBILE UNIT OVER
BATTERY CONTACTS

FIl7CG.6 1008~
DECODE DATA

IN MOBILE UNIT

FIG.70



4. The“apparatus for transmtting data of claim3 further characterized by

a . nodul ating circuit coupled to said charging source. 30

*» C L M S * 19

5. A communi cation system having charging circuitry being adapted to
transmt data, said conmunication system characterized by: a
base station conprising: charging circuitry having a
chargi ng source; 5 a @ rht8contact coupled to said charging
source; and a second” contact providing a reference
vol t age; and a nobile u det achably coupled to said base
station, said nobile unit co -rlsqngT athird
contact coupled to said first conta ,a fourth contact

coupled to said second et
coupl ed between said thifrd contact

contact; and
MONITOR BITSTREAM
FROM BATTERY CONTACTS

FIRST
PEAK DETECTED

YES

< p'charge st orage device
and said fourth

702
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710
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NO

712
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an anal og-to-digital converting circuit coupled to said third
contact for generating digital signals based upon the charge of 15

sai d charge storage devi ce. 6. A nethod of transmtting data, said
met hod characterized by the steps of: nodul ati ng a charging
source coupled to a battery; detecting a change in the voltage
of a battery; and 20 denodul ati ng signals based upon the change in
the battery voltage. 7. The nethod of transmtting data of claim®6
further characterized by a step Pf /A &pling a charging contact on a
first surface of said battery to said chargi ng source. 25 8. The

nmet hod of transmtting data of claim7 further characterized by a step
of coupling said battery to a nobile unit. -

20 9. A nethod of transmtting data between a base station and a
mobi l e unit, sai d nethod characterized by the steps of:

coupling a charging contact of said base statign to a correspondi ng

MONITOR 802

BITSTREAM FROM
BATTERY CONTACTS

804

PULSE
RECEIVED IN LATER
FRﬁME

ONE BIT
RECEIVED

810

IMPROPERLY
ALIGNED TO RECEIVEgmftsdE EARLIER
ONES IN

BITSTREAM FRAME

ZERO BIT
RECEIVED

814




contalt of said nobile unit; 5 nodul ating a chargi ng source coupl ed
ta said chargi ng contact of sai d base station; ' det ecting
changes in the voltage of a battery associated with said nobile unit;
and denodul ating signals in said nobile unit based upon changes
in the 10 voltage of said battery. 10. A method of transmtting
data froma renote device to a nobile IBIV/By way of a base station,
said nethod characterized by the steps of: transmtting data
fromsaid renpte device to said base st @ n, 15 coupling a charging
ttY

contact of said base station to a conta f said nobile unit; and
transmtting said data fromsaid base st2#on to said nobile unit by

nodul ating a chargi r@_&urrent coupled to jgald charqing cdntact of said base
station. 20
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