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battery saver functions.

JITERY SAVI NG METHOD AND
PONER SW TCHI NG 5 :
THE I NVENTI ON: This inventi
communi cati on receivers, an
recei vers having selectivel
DESCRI PTI ON OF THE PRIOR A aver art, as it is
practiced 15 in paging rece nt“%m?)f t he receiver
portion of the paging recei veAPaAaamst cln'eak ORRaVvIDIMNE si mul t aneously. This

technique is shown in Fé&né: %r Caﬁgﬁﬁ%ne' egﬁagﬁ% agram of a

typical prior art paging receiver receiver portion
20 of the paging receiver conprises a front end, or high conversion

section 1% which includes gaér@REufibeISENChigH Rwigﬁer 114, a first
m xer 116, and a first oscillator 118. The supply of power to the front end

112 is controlled by a switched voltage regulator 120 which 25 selectively

supplies a regntmedpsmmlmvmtm@m fromthe battery to the front end 112
el ements under con m croc uter decoder 122.. The, receiver portion
of the paging receﬁ?e? Jaﬁ“é%n%]o%ﬁeg 5 ﬁggﬁrgrd(lgy %? ity %’oer"ﬂtfir%ﬁ on section
124 whi ch i nchodesbhe semomthiiataonl 2@ceaveds, sendnmqsa:'rﬂilcatlca'r 128, an

| nt er mediygy e %fea'ﬁt@yc&tt AW ¢oclierd gswlgél% eryand an audi o

limter e su power to the second m Xer d osci |l I at or
128, |IF arrpl |$We‘t'=C11 r%%ﬁﬂﬁtﬁﬁ dedtery2saypy Auacbionsi ter 134 is controll ed
by a sw tchabl e current 35 source 136 which selectively supplies current
to the back end 124 el enents al so _under control of the m croconputer

decoder 122. ?ﬁs?%?HQ%rOFar']tHEpfgrlﬁg‘ fBLéi vers, both the front end 112
and back end 124 senttlascarsert rhalttt@rigouak&rcaﬂtro&éeﬂtbnyst;h&cticed

”‘CrOCO”HE$eriggﬁéﬁ%ﬂg]é%%§{¥é£%ﬂeaﬁﬂt%%r¥he elements of the receiver
portion of the paging receiver are switched ON and OFF
simultaneously. This technique is shown in FIG. 1, which
is an electrical block diagram of a typical prior art
paging receiver. As shown in FIG. 1, the receiver portion

20 of the paging receiver comprises a front end, or high
conversion section 112 which includes a radio frequency
{RF) amplifier 114, a first mixer 116, and a first
oscillator 118. The supply of power to the front end 112
is controlled by a switched voltage regulator 120 which

25 selectively supplies a regulated supply voltage from the
battery to the front end 112 elements under control of a
microcomputer decoder 122. The receiver portion of the
paging receiver also comprises a back end, or low
conversion section 124 which includes a second mixer 126, a

30 second oscillator 128, an intermediate frequency (IF)
amplifier 130, a demodulator 132, and an audio limiter 134.
The supply of power to the second mixer 126, second
oscillator 128, IF amplifier 130, demodulator 132, and
audioc limiter 134 is controlled by a switchable current

35 source 136 which selectively supplies current to the back
end 124 elements also under control of the microcomputer
decoder 122. In the prior art paging receivers, both the
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savi ng operation. Wile the above techni que has worked well in the past 5
wifen the length of the ON period provided was considerably | onger than the
m nimum turn-on tinme for each of the circuit elements in the receiver, the
| ength of the receiver ON period in newer Battery saving receivers are
bei ng of necessity shortened, due to a need to continue to 10 reduce the
average current drain of the receivers.. The length of the receiver ON

period for nebe?t &0l Ve? @8Si Baskarrdr 2ot FSCERRO AN SHERrALALN

turn-on tinescqitr@ledbyt hber f6ervedmbinet | dnsadeaand a2 foar theubattbppse of
the oscillator_circuits tv.oltage regulator circuits, and so on. 15 There
Is a need to %ﬁﬁﬁqquﬁgﬁﬁ? 6F8Vide even greater battery saving econony than
currently avail ablwhilie Hthehebiover bechsngse chasi wexckdd ommldven sher past

battery saver | u t t SAVY i are
not ob%/ai %ablwe}gv}\il1 ?ﬁ{ ét %%%pgrt ?o%?agggt %@Eﬁ%ﬁ%& %aglv%\éc%%g cggéﬂég%}i?o t he
recei ver portiGWeR e fAg manivue; vern-omting fore @aslt kddther swit chi ng

power to the ¢aeaiMelelRBchit@N ihSthedHeéEdved] athdMildng®®NbifNUget 0 enabl e
reduction in the average cur.rgnt drain of 'ga i ng receivers. 25

SUMMARY OF TS G slﬁnn‘éﬁ?’éc]Pa i EPrEGe A FAVEREI 8BRSt 0
provi de a batieimyg sHvinegespiayashsrbanedg desluced meed ver coutiang doain.

30 It LS fyrth .ec e e l.nvention to provide a
battery %gvi n%e%%fa% eu;%‘%ﬁ%?%%%g%%%?v%gﬁioﬁ réo s%%héglgﬁﬁﬁl'y g epower to
the recei ver Tapahthi @fs the eesbivercdliceerted rian niweim receiveradéaigher

obj ect. Of t Mol 634Ak1N KERKEABNL g 3ene ARl 2 3LIR Y.17@Y BY ARRGT 2t US

which is controlle by1 lmng paraneters stored in a_code_ nenory. A
battery savi Rf &Parggsves gh‘??‘v'é??%@‘b‘ﬂi’ék RAeCHgre kbRspeeEi ViRe
function of admliemLPeiRCedtEOMTUDLEGE | ey RARIY VirdhiRegdahar sbned. ti me
|ntervaI§5 There is a need to continue to provide even greater battery
saving economy than currently available with the
improvements obtained from ever shorter.battery saver ON
periods. Such continued battery savings improvements are
not obtainable with the prior art techniques of switching
20 power to the receiver portion of the paging receiver. An
improved method for switching power to the receiver portion
is required which will continue to enable reduction in the

average current drain of paging receivers.
25 SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
battery saving apparatus having reduced receiver current
drain.

30 It is a further object of the present invention to
provide a battery saving apparatus which selectively
controls the supply of power to the receiver functions to
enable reduced current drain.

It is a further object of the present invention to

35 provide a battery saving apparatus which is controlled by

timing parameters stored in a code memory.



pr\i or*to the reception of coded nessage signals. The 5 selective supplying
* power to each receiver function enables the reception of the coded

rressage signals with each receiver function being powered only as long as
is required for each receiver function to Stabilize. By grouping receiver
functions into groups having simlar 10 turn-on t| mes, the nunber of
control lines reqU|red to control the selectlv ply of pomer to the
receiver is ninim2eRtEERORAbINE qp?%?&\‘)‘?déﬁ g}ﬁ? h THRC Iires &osieH ned
time interval sof @dicleatdcaiocat \frindtivat béna batgémam@ﬁen‘eﬁi:el ver function is

rogranmed, ther rowdln 15 the _capa o) chan the tyrn-on tines
\R/neg SO requi reﬁusuc tlaosnfoer%ed‘vfefrerenpgﬁgglé n%%str](% Iﬁﬁ FR-BESCRI PTI ON
OF THE DRAW NoSLo0 fhetHeatagers ioh plﬁecpdeénmesmgmsigrwles bellheved to be
novel aregsetg %Péét*&% LA B bbkelNebNEaBRPEINELL G Fiuer s THE

i nvention itse t oget W urther objects and a vant ages thereof,
may be best u%@%?%o?}‘%)reﬁprtép@r é’ﬁcéh?oct’ﬁédf%?ﬁﬁ/ﬁ%gﬁ(%?éﬁ MHitHn when

taken in conj&ach i fecavdr tm@q%mmﬁgnﬁodémmylab tlhﬁlgsea\éeri@l figures

H

of whi ch I | ke refere nuneral s identi entical ele | n whi ch, and
wher ei n: qulr#gfﬁre epqhy TeFedVEL ﬁ;‘&ﬁ 18P otk Siakyr &prior art
pagi ng recel vgzroxlqmmg’lg:acebaxdxerfyans:auenscuntul drdaws dmmmg Ismualre supply
of power D&k el Oty I l.ack .di agr am of
t he pagi %g r ecel vec%?o%/%%so t utmgae%vgﬁt {:(S)Irll@%rgv s c%faveg%

swi t chi ng of ¢¢rtxebgihe cﬁelmkéwet §upnéYreéeWe¢rdmtﬁ receiyep| &s. 3A -

3D are tim ngnfh AL AL, SHOWIRE bh%gs%eﬁ&bwdém :Er‘fml'ﬁ'ﬁblpfth%ov"er to the
receiver portion_of the present invention. FlGs. - 3Gare timng

di agr ans usedP’E%d%"cﬁFH%ﬂrréedt fdme ipsezyaleufreneach a‘FGFFE?Jé’(fLF rfélﬁé?ﬁtl§n®f oFhe
present invengtréup tSf tRediried falhlction is programmed, thereby providing

15 the capability to change the turn-on times when so
required, such as for different receiver designs.

BRIEF DESCRIPTION OF THE DRAWINGS
20
The features of the invention which are believed to be
novel are set forth with particularity in the appended
claims. The invention itself, together with its further
objects and advantages thereof, may be best understood by
25 reference to the following description when taken in
conjunction with the accompanying drawings, in the several
figures of which like reference numerals identify identical

elements, in which, and wherein:

30 Figure 1 is an electrical block diagram of a prior art
paging receiver having a battery saver circuit for
controlling the supply of power to the receiver portion.

FIG. 2 is an electrical block diagram of the paging
receiver of the present invention providing selective

35 switching of the supply of power to the receiver portion.



FIG 4 is an electrical block diagramof the m croconputer decoder of the
prresent invention. FIGs. 5A - 5E are flow diagrans of the m croconputer 10
decoder utilized for selective switching of.the supply.. of power to the
recei ver portion of the present invention. 9ESCRI PTI ON OF THE PREFERRED
EMBODI MENTS 15 Referring to the figures, FIGs. 2 through 5 show an
apparatus and nethod for _providing a selective su plg of ,power to the

recei ver portion oflgspaégng B %ewt%E3QEquaﬁgﬁg§n PREIRI &AL i nventi on.
FIG 2 is an ektettiivel swdtclhims ko flipggieaamteheiiengedepagt NGox£Leh e travi ng
a receiver portion_pnel udi a front end, or first conversion section, 212,
and a back enB?eSaneégﬁﬁnggﬂ%érsion section, 224. As shown fromFI G 2,
the receiver porti EAGef BHe-p3Qiance ridiowing: dijagriangessefiote compane tHhenent s

whi ch funcd ionLo,ga cﬁff@:il%edr?élﬁ U QA TR L a@athge{;wﬁ&@ R A
(radio frequency)_ carrier through those circuit elenents Ich function to
dermpdul at e an§°oskhBfePrherr@€bvered signal. Returning to FIG 2, the

i nformati on del i verged.oyeist i KearidLl Bivknideagephedrbyhan ant enna (not
shown) and 30 rovided to he(%n upf t he hig conversion section 212 of
P9 RE ¢

Uhe paging r eBFEEFORBREEF 7€ FRSGE0S LRECRREPRT | or 214, The R
anplifier boosts tF&GsecBAvedSEndos nfillavwo rlisigyaas, ofththl mictdbesmpetoes ded t o

t he i nput, of LLS ' [ fiLES ' 6.4s 35
provi ded 1) « RacpReErbeTlifea o AARERINE LRttnify bF Snd’ SGnrad
recei ved i nf oPeuerohosthaareegiven momduopuofothehpresent eeentiaror 218, to
derive a first internediate frequency signal output, at the output of
the first mxer 216, in a manner well known in the art. Any of a nunber of
wel | known first internediate frequency output signals, such as at 10.7 Miz

(megahertz), 17.9 MbesCRINTHOR a0 4fHD NMWEFEBREP WENBODEMERDSt he
preferre !gnbodinent of the present invention, depending upon the frequency

of the RF Tarrier signal.
Referring to the figures, FIGs. 2 through 5 show an

apparatus and method for providing a selective supply of
power to the receiver portion of a paging receiver as
utilized in the present invention. FIG. 2 is an electrical
20 Dblock diagram showing a paging receiver having a receiver
portion including a front end, or first conversion section,
212, and a back end, or second conversion section, 224. As
shown from FIG. 2, the receiver portion of the paging
receiver includes those circuit elements which function to
25 receive an information signal delivered over an RF (radio
frequency) carrier through those circuit elements which
function to demodulate and shape the recovered signal.
Returning to FIG. 2, the information delivered over
the RF carrier is intercepted by an antenna {(not shown}) and
30 provided to the input of the high conversion section 212 of
the paging receiver, specifically at the input of RF
amplifier 214. The RF amplifier boosts the received
information signal, which is then provided to the input of
the first mixer 216. A second input to first mixer 216 is
35 provided by the first oscillator 218. The first mixer 216
mixes the received information signal with the output of

the first oscillator 218, to derive a first intermediate



The first intermediate frequency signal output is filtered and coupled to
the backend section 224 of the 10 paging receiver, specifically at the

i nput of the second m xer 226. A second input to the second nﬁxer 226 is
provi ded by the second oscillator 228. The Second mi xer 226 m xes the first
I nternmedi ate frequency signal with the output of the second oscillator 228,

to derive a second 15 int di ate frequency signal output, at the output
of the second '?ﬁﬁeﬁﬁﬁis¥QQ§gePH tRUkmnAkr thel PutRmPS Fhendizst. mikersecond

i nter medi at e f2EGuecA sﬂagjwr el puknbiA Mk hehs esand rﬂﬁyerof2%6nﬁﬂ5eke £t o

h f nd | nt d f | if 230, Vhlle t he
t20e Isgglcj);dol n?"éefﬁfegmé’t‘&é’nl o eéﬁ%ﬁ%ﬁ}‘%@%‘ﬁd%% ‘)d“?%’nnpﬂ’f‘:té Ségnat'l5455 KHz
(ki l ohertz), isuciilds & dPp7edtHat dudegéhertzkecolit. 9 Mier,nedi.at MuEr agaensi es
Ty be utl bl 2edaotehle oEhossesond LALLREAL AL, IaANGReaTl LELer boosts

t he second internediate frequency en coup €the 25
i nput of the d@ﬁﬁﬁﬁﬁaﬂéweﬁﬁzon Tﬁépﬁéﬁbﬂﬁl%ﬁQﬁ tigy frequeasyanti bher REt i on

signal at the @isirdr Wigglall.s representatlve of the signal encoded andh
nodul ated onto the garr ner well known in the art. The

i nformati on signal ’%é "J\}gftf l"%ﬁ‘u Hﬂi%ﬁﬁdﬁ?ﬁ%‘?n%fl%ﬁlcﬁ"ﬁt?utthésout put of
30 the recei Varltsged emd icoupdadl ed thetE&bkéﬂﬂﬂseatlbhezaudbﬁ tRe data

limt Si gna ovide a
sipzaﬁ{of§glgﬁ%%ﬁ' %%¥kﬂ?§g§ﬁm§29§91 %#w%ggheég% P% E d@ﬁﬁaﬁ@ated
i nformation SIEREL. 28%e sér egardd dhpit afo i thie reestongh misepr 226déd to a 35

m croconput er ;&Qﬁa@a %@rzth\éhb@EoH&O&@éﬁ.PPaé&e zszsqnalrheaeg ééﬂa%l PV' des

an alerting sign out pu coupled to the input o
annunci at or E%Egﬁﬁéﬁstﬁge le%Ee%%%@F%ﬁ¢%%ﬁﬁ(ﬁrQﬁ“§PFXISﬂﬁﬁéinﬁ%tbnthﬁlches
addr ess infornnﬁmmm &Eomhé Betbhdl SsEIIEAtERIA8, MeaNgersehaagethsg code

' art. Code
o uo oddreso and OBLLAR IR 200 L oSl el KoV, LL LN T,
(electrlcalIyS@ﬁ@@dbmeXprogiénnab$@ iz reminememddy knotheinuthatart .
annunci at or 24fe gecond intermediate frequency signal output from the
second mixer 226 couples to the input of a second
intermediate frequency (IF) amplifier, 230. While the
20 second intermediate IF frequency is indicated in FIG. 2 as
at 455 KHz (kilohertz), it will be appreciated other second
intermediate frequencies may be utilized as well. The
second intermediate frequency amplifier boosts the second
intermediate frequency signal which is then coupled to the
25 input of the demodulator 232. The demodulator 232 derives
an information signal at the output which is representative
of the signal encoded and modulated onto the carrier signal
in a manner well known in the art. The information signal
derived from the demodulator 232, which is the output of
30 the receiver section, is coupled to the input of the audio,
or data limiter 234, which provides waveshaping of the
signal, to provide a a stream of digital information which
is representative of the demodulated information signal.
The stream of digital information is provided to a
35 microcomputer decoder 222, which processes the signal, and
which provides an alerting signal output which is coupled
to the input of the output annunciator 242, when the



may pfrovi de any of a nunber of sensible alerting methods to alert the user
of the paging receiver that information has been received. The sensible
alerting nethods include such 10 nethods as an audi bl.e al.erting signal
delivered by a speaker or audio transducer,®a sensible alerting signal
delivered by a vibrator, or a visual aI erti ng signal delivered by a visual
al erting annunci at or such as a |.anp D. Control of the paging receiver

i s provided b’y’eFﬁéV‘?c@ s%%?mcﬂﬁltqfltﬂjé:a’h& rRAtignpratehes address

M croconput er ifdecemet i@k 2st qarery ivll iy S UC kodeememo By Iodsnds Sudidig te and
of f the pagi ng_Lece ver déresettl n of .t he sen5| b& alert, and recall.ing of

recei ved mforng iB en SucC lpmitlo ¥t 6F %tj ]\ﬂﬁnlﬂ P d11n
recei ver for kub'qumnthQ(hrthr ewdeml@ug t2é0t he aspregsavtails \metdd an LCD

i spl ay (npt sROYMhendsy ShONEh Id, BGrsbrod 1080 PICAPER| Ueladi & e present

i nvention I nclu table control he su ower to
di fferent recBFogramnkle grrRadonlYe MeEEY ) ar g‘ge ﬁBF?‘F%rﬁnn%%tQ?elz\ﬂ@r

functions inchtgepréduidar@nP s ld et @fsaéhsibnétap@:stﬁsg - H¥ds to
anplifier, fir nd, second mi xers, fi.rst _and.second osci Iators fi rst and
second | F arrpF??Fgr 3n'68%llér1%gdty}ﬁﬁ @agl?ﬁergﬁﬁﬁgeﬂ%l?tér has
waves hapl ng obetherde¢evedd sfignaenwibde tdelpeing ﬁé)th@dmpirmiudﬁ Guiche

decoder Beplb ! abC AT o LEQR! BegfigpcaLotiand f ol | v each

of the recelver t e receiver pagi'ng receiver
has a char act 8peaker @nrémd.)w thnansdueRr .| 8 sﬁeswhe ¢b@pmxreu figmalhe

receiver funCEéQBvéPeét&b'é'\Zﬁor‘M”t%} pg,\g.e;i b&sﬁ&@péléfltﬁﬁg dQyddie receiver
function. The power tq each Qf the receiver functlons IS

sel ectively c@ﬁi?’ﬁ??%‘a 1PY1 3 HE- ek @ledd 18gh BBPHRALAEPE « R et L3 Went i on
by the M CoLCORpUt ecotitesidest 242 paltihgugbceivet | 1s her ARMIRT Gt ethe

funct| one> SpubeF | SURTECH ok ST o HEE8IR t 208 Gl SR P i t ched
vol t age regul deocpdep(2Z2 wprdvighiog deshauserstoneanks tas svimtiniov ey asdppl vy
power to off the paging receiver, resetting of the sensible alert,
and recalling of received information when such information
is stored within the paging receiver for subsequent
20 presentation to the user, such as with an LCD display (not
shown) .

As shown in FIG. 2, the paging receiver of the present
invention includes selectable control of the supply of
power to the different receiver functions of the receiver

25 portion. The receiver functions include, but are not
limited to such functions as the RF amplifier, first and
second mixers, first and second oscillators, first and
second IF amplifiers and demodulator. The audio limiter
provides waveshaping of the detected signal prior to being

30 coupled into the decoder 222. As will be appreciated from
the description to follow, each of the receiver functions
of the receiver portion of the paging receiver has a
characteristic turn-on time, that is the time required for
the receiver function to stabilize when power is supplied

35 to the receiver function. The supply of power to each of
the receiver functions is selectively controlled in the

preferred embodiment of the present invention by the



the firrst oscillator 218 and the second oscillator 228. M croconputer 222
al’so couples to a switched voltage regul ator 238 which provides a second
nmeans to selectively supply power to the RE anplifier .214, first mxer 216
and 10 the current source 236 which provides power to the second mnixer
226, second internediate frequency anplifier 230 and denodul at or 232.

M croconputer 222 also couples to the audio limi{er 234 to contrql the

supply of powBFCFICPRRIGRIYIIGIRT éf223a 1 thAraket btk RO ARRBIeciAtese
supply of 15 dedit\mté@ Hanevehivfef eTe@a)ﬁelr&‘eemtﬂsliéﬁ@td:dm&)é Aesign tion det ai |

in FIG 3. \?\E‘%? .9, 2PRLE emf%tn%ttl% sadv ggmgﬂyﬁﬁ%b sel tlvely

suppl yi ng po T he Vartous receiver fu |ons portlon
of the pagi ngde@@@ne?ZZchczmletSh@Opaesvthhﬁdewelbme Tla&ﬂldatdxelm

denti 11 e tYphegh e Rils Uf FiSe Mol By Ofe1Oke AN 4R Bl (o

each of the receiver functions for typi cal dual conversion ency
modul ati on) rBRei tirst QRH Hate IzllfeénfintPﬁeS%?%‘%r‘?%]éW RE8t- of the

prlesent 25b | nYerbdGibut 2222 ladlsov @oupREsv efeat SwiadHey xh:]}atlafglel i zing the
sel ective battery. savil or 1t receiver_portion o pagi n
receiver will* ‘B%X}J%"s%"? r%e%%*ﬁ“‘%‘e?& Vlgglso?v second Jieags, Go Lﬁ?i-ecfgv ¥c
Fast Start - upsupdlyfisewds st tHhec ®F espillifaeor21i4, [Eirdt m¥xecanllish aad-

500 5 S%.(bondtlllgcé‘lkrpér% lédac}zg% EB fwﬁ}éecohgg’glgé%(%oﬁer to f&? [see‘;ér ?Ad[ err]

Data limter - Bal ance
of backend - BHgen (22§ ergqeopst a-lntermedlate frequency gyl ifder] 23Poral

1450 [err] Tabbfoduldtds W0OW MikrbabhButedboy2, a B¢ e qfpildie td ither ent

audio limiter 234 to control the supply of power to the
audio limiter 234. The selective control of the supply of

15 power to the different receiver functions is shown in
detail in FIG. 3.

In order to appreciate the advantages derived by
selectively supplying power to the various receiver
functions of the receiver portion of the paging receiver of

20 the present invention, Table I below identifies typical
current drains and turn-on, or stabilization times, for
each of the receiver functions for a typical dual
conversion, FM {(frequency modulation) receiver, such as
utilized in the preferred embodiment of the present

25 invention. The relative improvements gained by utilizing
the selective battery saving method for the receiver
portion of a paging receiver will be described in detail
below.



recei ver functions of the receiver portion of the paging receiver have
different current drains and turn-on tinmes once power is supplied to each
of the receiver functions. 20 Receiver functions, such as the first and
second oscillators, require substantially Bonger turn-on tines to stabilize
after power is supplied, and before reliable data processing is achieved,
as conpared to other receiver functions. The receiver functions which
require long turn- 25 on, or stabilization tines are generally high-Q
such as the f$lew Startsamnnd I@smSkelkat or funct Easé SCArtoip s—1it ikSeg ng | ong
time constantg; C t . imt | S@qr khEe.Long turn- or
stabiIizatioh§%f%%§ﬂx%§gfﬂg?ﬁg%%cheivg?ogﬁncgfoﬁgghgg%ﬁpag t he Fégbo
anplifier, fikst 30 and second mixers, |F anplifiers and the denodul at or
require onmly gedsddtioglly cRantatore-i pbeuNal rFdvstngiwbich the recgjyer
function will stabilize after power is supplied. The tinme intervals for
recei ver fundt®on stabilization, that is, 10 nBec (mlliseconds) for slow
35 start-up peeeiVanitfamncti ons, and 1 BGegAf gecbadt mskart-up receioqer
functions, are provided for exanple only. It will also be appreciated, the
actual start-'up tines are a function of the particul ar design of each
recei ver function—and can-vary wih such cir cailfngaronpbagkern 454
vol t age, 1fpenpgL at ure and conponent variations utilized in the manufacture
of each receiver function. The 5 time _interval required to provide reliable
start-up of eBR¥P¥eceiver function isbaBtBPni R824t the tine of tHEQesign
of each receipger function. The tinme intervals indicated in Table | define
at least first and second predetermined time intervals for supplying power
to each specified receiver 10 function. For reliable operation, the
turn-on tines specified are at | east t®abkethe neasured val ues to account
for variggions in supply voltage, tenperature and conmponents to insure |ong

termoperation of each receiver functions. It will be appreciated the
specific current 1% shaih imeJablemdnaboue, eaadh ret diheediffifierentn, t he

nunber  of receiver functions of the receiver portion of the paging

receiver have different current drains and turn-on times
once power is supplied to each of the receiver functions.
20 Receiver functions, such as the first and second
oscillators, require substantially longer turn-on times to
stabilize after power is supplied, and before reliable data
processing is achieved, as compared to other receiver
functions. The receiver functions which require long turn-
25 on, or stabilization times are generally high-Q, such as
the first and second oscillator functions. Circuits
utilizing long time constants, such as the data limiter,
also require long turn-on, or stabilization times. Most
other receiver functions, such as the RF amplifier, first
30 and second mixers, IF amplifiers and the demodulator,
require only a relatively short time interval during which
the receiver function will stabilize after power is
supplied. The time intervals for receiver function
stabilization, that is, 10 mSec (milliseconds) for slow
35 start-up receiver functions, and 1 mSec for fast start-up
receiver functions, are provided for example only. It will

also be appreciated, the actual start-up times are a



recei ver functions utilized in the receiver portion of the paging receiver,
and the tine required to stabilize each receiver function is a function of
t he design of the receiver portion of the paging recei.ver .and the signaling
20 protocol in which the paging receiver i% being operated. Referring to
FIG 3A is shown a code signal 300 which is transmtted in one of the
comonly used_signaling formats for the transm ssion of information. Code

si gnal 300 shE&WRCHE0R L the Aanricwderofefhencefeea¢yiEdceiyes ransnitted in

t he wel | knomauﬁ&:ﬁéﬁ saxgmadamgra&qr mathwatheh csre@m&ﬁm@@mla% only. It
wi || be appreciat

sel ective control _aof the su ower to the
0 T erant T octPOREY (iofe At banperrlstpoant FPORRtERE Hatia iRy el i ng
formats. The Btghatedode 1300 manhifelctiuret bé 88ch POSSAG e gﬁmiqtn@nf Of Mhle i S
ternmed a tc n t
sync codeté’a Oglﬂ% %ﬁiﬁ% <£#?%%%E%§ﬁghpéﬁ¥zg§%%§%%§iéégkda.awggngmnng
in a manner V\EFFekﬁﬁ%me\mP‘%W dret detiegRinedf o nlte drime rohddwagesgooups,

Goup 1 - Gogp §acl§rfeék§ﬁﬂé1d%rf&&ohhe 3he Eiﬁé%‘h@é&ﬁléﬁlrﬁi@a@;& and
nmessage i nfor t on t e pag %el vers qperati gpl n, each system Each

group in the &EﬁﬁrPg sSFF E&Ees fdme 10
thirty-two bi inBéH:aa.‘dsirﬁs:s s&mjﬂwﬁm@s;powert horb.aehvspénif%nmieamdemrds.
I n oper at,ion, gi I Ver e |s assi gned
to one oflO?hef'gll(’ilggjf&{il %]‘I %e"'l\é%lf 8‘55?5{;98% %ﬁé 1#11 pr OVI g t he ng| C
5 battery savsngcmmduwm |1e|at$<§wtw:i@re the méuwimﬁmgof @ceaunt

Referring Lo ELE v2BiaeAsll I8P utRiyORBTehbRY Vedblibilie syafem is enabl ed,

that is, power is supplied to the_réceiver portion of the paging receiver,
during a decoBPHECRTRLS tRIGRSIRS Lond: ﬁérélyﬂEﬁF%H%tc?%r?%ﬂéW&edV?@’Z and
during decodi pgn¥t Deloss 368 wian U@ea@ﬁ@éesataadtmwﬁwwﬂm As shovvn

in FIG 3 the padingreceluer |.s assl gned;to, bALLSIY 52,09 T ouD 4
receiver functions utilized in the receiver portion of the
paging receiver, and the time required to stabilize each
receiver function is a function of the design of the
receiver portion of the paging receiver and the signaling

20 protocol in which the paging receiver is being operated.

Referring to FIG 3A is shown a code signal 300 which

is transmitted in one of the commonly used signaling
formats for the transmission of information. Code signal
300 shown is specifically that of the code signal

25 transmitted in the well known POCSAG signaling format which
is shown for example only. It will be appreciated the
selective control of the supply of power to the different
receiver functions may also be utilized with other
signaling formats. The signal code 300, which in the

30 POCSAG signaling format is termed a batch, comprises a
thirty-two bit synchronization codeword, or sync code, 302
which provides frame synchronization of the data following
in a manner well known in the art. Eight information, or
message groups, Group 1 - Group 8, are provided for the

35 transmission of address and message information to the
paging receivers operating in each system. Each group in
the POCSAG signaling format comprises frames 304 comprising



wi ndow for the synchronization codeword conprises two 15 decodi ng wi ndow
portions, a first predeternined eight bit w ndow portion 310, and a second
predeterm ned twenty-four bit w ndow portian 312. The.nul ti pl e decodi ng

wi ndow for the synchronization codeword isl@escribed in U S. Patent
Application No. 07/278,319 filed Decenber 1, 1988 to Davis, 20 entitled

"Power Conservation Method And Apd%gr atus for a_Portion of a Predeterm ned
Si gnal * whi ch*RETESSEHRISREt Bthadstssgneadsrorfie: pPeddrir b iFae ok BRH

which is mcoa@eaact:@abdayrdsef eﬂ@ﬂ@:@éﬁr&t&bﬁ é’ﬂbhkpaéhﬁg Précdiv@t sync
mai nt enance ngef hod Sy tqenan rovi gyto I rst correl at.i %25

the first ei gﬂ? bt irb%r"ﬁ o}hubf ehgygyﬁchf'L n??ﬁ%?%% codett & fﬁl and
the first porgrowm®sf Gtmxm)ﬂnchlﬁxmupaﬁl,ohhevdbmpmvsdm thet doetsda, by

further correpati (¥H$Jﬂﬁ§¥¥mﬁ?uhng%ﬁ tﬁﬁ%‘ﬁ&céﬁfgﬁgnal&n?é

synchronlzatlon co emor wever, when e synchroni zation ¢
correl ated 30fodmtng the first portion, power to the receiver is

suspended, to provideetrFpi@ues rRl.t on) ke ré@e@vé@%bé@é\ﬂ.rm/t\(ﬁﬁuyﬁem
each data bit js .83 nbec 'rﬁaﬂ:ﬁei, gg consequent | ) nc _nmi tenance as
descri bed abotRe rBTHFRSDIF erdgt 6567PMERE lﬁ?&% ® as

conpared to 3bec@bvér prEecion tdf p:hleopaglihgnﬁébeﬂserAsidnirﬂdﬁer dée:&d:inlged in

U S. Patent 7 Del.uca,
entitled omeaggﬁa&%oinés)ée]r va tglr?/ %é?’ﬁﬁégnléggpogreé %‘% 30]22’ or(li Yor e
Synchronous | A¢eeding orisiaymi308wfiochths ad@rgﬁ%damcb me&smwgad@yoerﬁsnhe

present invenilopméid Ml i sd, n‘E%DPEéRﬁS BYcE B&F eirgceaéa,elrg%ea raddr ess
decoding is provided by first correlaftin first e;get bit portion of

the address codevw®F %"’!L"Zlm%ﬁiFot“Pel‘ieaf ﬁérsﬁﬁ% ’t’he“ci"'r pds Seceringe

addr ess codevwifkddw ﬂﬁfQﬂ’leedsynlb)hrfohlifzae&oﬁoébaéﬁérdlg:cﬁnrﬁﬁw tir tion of
t he addr $S c&?e rd. \Wen t ddr ess not Cor el.ated ring

de d
the first por fT ORI HH W tpgrt%ﬁémfécg éFV\gsplé?é% 1588 wgdl ng
i mproved bat tteilydéwfxmrtﬂsgm 1310i,n and1306eband P&M@m@ntm&—émh dat a

bit being '83bf§EWiﬁébﬁhﬁgyéfyﬁ BHBQ d%hgcﬁ£9@iﬁie decoding window for
the synchronization codeword is described in U.S. Patent
Application No. 07/278,319 filed December 1, 1988 to Davis,
20 entitled "Power Conservation Method And Apparatus for a
Portion of a Predetermined Signal" which is assigned to the
Assignee of the present invention and which is incorporated
by reference herein. Unlike the prior art sync maintenance
methods, sync maintenance is provided by first correlating
25 the first eight bit portion of the synchronization codeword
310, and when the first portion of the synchronization
codeword is not detected, by further correlating the second
twenty-four bit portion of the synchronization codeword.
However, when the synchronization codeword is correlated
30 during the first portion, power to the receiver is
suspended, to provide improved battery life. In a 1200
baud POCSAG system, each data bit is .83 mSec in duration,
consequently sync maintenance as described above requires
on the average 6.67 mSec per POCSAG batch, as compared to
35 26.67 mSec with prior art methods.
As further described in U.S. Patent Application No.
07/278,520 filed December 1, 1988 to Deluca, entitled Power



an address codeword not designating the paging receiver requires on the
avérage 6.67 nBSec per assigned POCSAG frane 15 per batch as conpared to
26. 67 nBec for prior art nethods. Table I bel ow conpar.es_the tinme savings
provided in the preferred embodi ment of thelbresent invention to that of
the prior art battery savi ng met hods using a 1200 baud POCSAG si gnaling
format as an ... 12 Ti | nt.erval Pri.or art

Present | nventé%% %’ﬁﬁbd‘e-{:hr‘r’% and Exppe‘r""t'iﬁ.6‘(’)’:rf"TSeEE,"rtlon °f18 00 nBec
hi gh speed Synchronous Ifdifhatfea Signal" wHidlH iéiﬁséﬂgﬁbdwwonthﬁanCe

26. 67 S . 67
et T il o AN SRS ok AP e sncoppgrarell
Table Il 10 They i¥ekeysnna dwrefior eddnesa dece@dingdiigh mpoddledebyi Farst

functions iss s&@ﬂ%l&ﬂgﬁa 3Gras Te'lgﬁt' Bier ¥8tt fdn (G Bhe Wadzlesisn the

preferred enbodl ment t he pres invention is a predeterm ned tine
i nterval, suchc3dsvo &14'1?ndprt F&Pﬁﬁeﬁ ¥BeR tl%‘?/r%h‘?s@nlpféfttll@ﬁl Ré&i fbenance

time of 7.67 rmréﬁcaodemx@maaedebeeaﬁ by fiethdh dderibitdhgakt . The
time provided for t nof Iow eed receive ns i ._shown in
F G 50 s o1 AR O ERe HERRErR PRASEYES or MHF AOBIPRERESE ¢ he
present 20 i n@@@&wwﬂlm aiosto cprpeddeedr dungogtithne fiivtsr pairtisonehpawet0

nSec, proyigdi t i ti f , as
conpar ed 1\":10 329%?}?% laécegl rI%r :grggggﬂagd gfsgegllé"l@lﬁigec éé%%%ih

i nproverent i nPEEWS ylllﬁq e \kﬁfaéﬁrcaﬁ BeldbP dpaedl BRCSAG |svsteg. t wath

sel ective SuPpéa/hmgﬂaa:Sa it Ilié\&%bdt 93eﬁ\sﬁcoint@@ré@£&1 veﬁrllzel(‘jlaé%lc%%n 8f .

conpari son of t er r.tne pr art nethod I's spown In

SE " for the methRARTY (AR e R G AL PRE S o SORIVET and ¢ he

addr ess decodlr@quﬂatémdamfthaelauearage sheWmEec Rbéxr aHsicardl ®ocche fehhed of

the prese&% per batch as compared to 26.67 mSec for prior art methods.
Table II below compares the time savings provided in

the preferred embodiment of the present invention tc that

of the prior art battery saving methods using a 1200 baud

POCSAG signaling format as an example.



30 inwention is showmn in FIG 3G As shown in FIG 3E, the receiver
portion is powered for twelve bit tinmes 324 (10 nSec @ 1200 baud) prior to
receiving the thirty-two bit synchroni zati on codeword 326. The receiver
portion is powered a second tinme for twelvel35 bit times 328 prior to
receiving two thirty-two bit address or nessage codewords 330. Assuming a
total receiver_portion current drain of_2100 [err] (mcro-anperes)

i ncl udi ng 1Bimelnberval niter, whi chBESORALY | ecejbegs Lt

shown in Tabl e1éw dbEedverage current di@imo aanstined overo odPREAG batch by
a receiver utiJjzing the prior art battery.saving nethods | d be: 5

Aver age mrren‘it‘lélagﬂee;mx(lz bits) + gé((%@ [P#et%) X 210011\(%](%973%;1@5) X
(32 bits) 10 Sync Maintenance =26.608 xn=H0 [err] & . &HBandeyr] where

t he POCSAG.si g i f ’[@; provides one thirty-two 15 bit frane for the
synchroni za5tsi 0%5%16%%\/\0% antcf‘posﬁ xteen thirty-two bit franmes for address and

message codewords, Foeomredftal of sevenZ@ed’ th§et y-two bi&-§7 anfies (17

frames x 32 bits), &ber&&ceiver cones upgedflncad | east g gp dduc t wel ve
bits prior to the synchroni zation codeword and 20 assigned group detection

(2 x 12 bits), and the receiver remains on for three full frames for
synchroni zati on codeword and address det&isie arr (3 x 32 bits). A receiver

utilizing.the prior art battery saving nmethod woul d spend on the average

tvventy-tvv&oper cent of the time turned on 25 consum ng power for an

aver age receiver poFheonimerpmididaifiorotusé2opeef]|the kigipadessh, the
DALY SISO SO SO S0 b A 1
(316), which in the preferred embodiment of the present
invention is a predetermined time interval, such as 1 mSec,
15 providing a total synchronization maintenance time of 7.67
mSec (320), as compared to 36.67 mSec in the prior art.

The time provided for turn-on of the low speed
receiver functions is shown in FIG. 3D as time interval T2
{318) which in the preferred embodiment of the present

20 invention is also a predetermined time interval, such as 10
mSec, providing a total sync maintenance time of 16.67 mSec
{322), as compared to 36.67 mSec in the prior art.
In order to appreciate the improvement in battery life
which can be obtained by utilizing the selective supplying
25 of power to each of the receiver functions, a comparison of
the energy consumed for the prior art method is shown in
FIG. 3E, for the methods utilizing the sync maintenance
method of Davis, and the address decoding method of DeLuca
is shown in FIG. 3F, and of the method of the present
30 invention is shown in FIG. 3G.

As shown in FIG. 3E, the receiver portion is powered
for twelve bit times 324 (10 mSec € 1200 baud) prior to
receiving the thirty-two bit synchronization codeword 326.
The receiver portion is powered a second time for twelve

35 bit times 328 prior to receiving two thirty-two bit address
or message codewords 330. Assuming a total receiver

portion current drain of 2100 pA (micro-amperes) including



544 birts = 11% x 2100 [err] 35 = 231 [err] 14 where the receiver cones
up early for three twelve bit tine intervals, and remains on for only eight
bit times (sync nmaintenance and non-detecti.on of address). Address
detection would increase the average curreh? drain figure. 5 A two
to one inprovenment in the average current drain is achieved utilizing the
battery savin ne%hods of, Davi s _and DelLuca. In further_conparison, the
battery savinghﬁe ALY B GRE pf HSnPQEtPoﬁegﬁﬁﬁﬁFiﬁPﬁﬁ % Wsul d
utilize 10 Avshage UurTabsite X aithe av@xade bursenf 6dfairereddnsun®d dver a
bits)x(2100 [ s ertl)l 4, bits).

=152 [err] \I\hg{r)éé%ﬁl lg%(é&blbr%}} ta? )r%e(?s%]e g‘?’ee[r s%%lﬁ%lkémﬁ{iﬁ %]‘E% é%logv'\\/‘staurrtn-bgﬁ Y& e ver
functions act peeipsg metlgods mouldsibe:bit tines are spent with the | ow and

hi gh turn-mpn receiver functions 20 active (3 x 2 bits), and 24 bit tines
are spent for_sync majntenance and addre etection (3 x 8 hits). As
shown, the baPY&F398 M HetHad of i 09,6 on
t he average ophy thirty-three per cent of the current drain as conpared to

the prior art battery saving 25 nethods, a ree-to-one |J Qyenent. It
wi |l be appreciated, the exanple provided féi? ﬁ%ﬂﬁvargbébgﬁiP f drain
savings are conputed for ten mllisecond | ow speed function turn on tines
and apprqﬁjnately one mllisecond thstgq@qzﬁ%p thon turn on 30 tines.
The actual savings accrued wll be deternine&' y ‘'the actual turn on tines
encountered in any particul ar receiver design approach. FIG 4 is an

el ectrical block diagram of the = 462 pA

where the POCSAG signaling format provides one thirty-two

15 Dbit frame for the synchronization codeword and sixteen
thirty-two bit frames for address and message codewords,
for a total of seventeen thirty-two bit frames (17 frames x
32 bits), the receiver comes up early at least twice for
twelve bits prior to the synchronization codeword and

20 assigned group detection (2 x 12 bits), and the receiver
remains on for three full frames for synchronization
codeword and address detection (3 x 32 bits). A receiver
utilizing the prior art battery saving method would spend
on the average twenty-two per cent of the time turned on

25 consuming power for an average receiver portion current
drain of 462 uAmps.

In comparison, the battery saving method shown in FIG.

3F would utilize

30 Average Current Drain = x bi + 8 bi X 00

ua
544 bits

]

11% x 2100 pA
35

231 pA



m croconput er decoder of the preferred enbodi nent of the 35 present

i nvention which provides the selective supplying of power to each of the
receiver functions of the receiver portion of the paging receiver. The

m cr oconput er 400 of 15 the present inveddion is preferably inplenented
usi ng an MC68HCO5 mi croconputer such as manufactured by Motorola Inc. It
wi Il be appreciated fromthe description to follow other mcroconputers
may al so be utFRPFEILES BRI TIRG JPreardic EPEnthpee presd vt drimeed,

m croconput er 4f@efvatsj Oéﬁdéh&en%.ldﬂﬁ(&ﬁrfofrobnd9céﬂgﬂg bie enfled Rsrage
signal s |nclud|n? gerlodlcal Yy tr%%%. m tted S gronlz tlon odewords, or
signals, and alArB5EPARGE R A EETSEAFR, © ﬁﬁﬁﬁ? "%t e received
PK tlhe 1? djrecﬁetzectpomtwdff@nlgntqumytm@ la&eeageiaanﬂemm![d:ham &mit}ﬁ't t.edtto
e limted audio igp out pu
(110 port 402. Theﬂny%?ogé d?é?ﬁ%%h&%ﬁﬁﬁnpun???onggggae ggrf%roﬁézarfon
means for synchﬁoﬂ?h%ﬁ@e@rﬁﬁ%lkﬁﬂﬂy(ﬁhQ:h@tﬁééﬁdéﬁviﬁg mﬁ%hmﬂsupﬁtnavms

address and neaﬁagsewé&rnaﬁﬂ Ohrthiie &E@%@&seﬂ ofna B&&E&ﬁprgavﬁ{gfm
decodi ng and general gttery saving .is describ in US. Patent

4,518, 961 i ssuBEtRABT 2%, thegyressnsaiiyeptisp, SEﬂWPH%dFIQJrﬁQ/éY%’a'Hd Pagi ng
DeV|ce wth Poueiltﬂaservatlon which is assigned to the Assignee of 20

t he present, i nvention, and which is incorporated by reference herein. The
m croconputer couples to the code plug through I/0O port 402 via the code
plug input 406Av&hege oderyiniy Daadmes dde(@§sbihbbxieSe qudldesi gnating each
receiver, information defining the ope t he pagi ng
receiver, and in the preferred enbodln%ﬁt 2%n§ﬁ%$&?§§% |%vent|on
predeternlned timng information defln?%@ﬁtbﬁ?ﬂ%ﬁ&i%&@eﬂAéﬁd(ﬁ#éhbsb%bd
receiver circuit turn on tines. The IOM/speed and hi gh speed receiver
circuit tgy on tines are determ ned %Jﬁéthe desi gn and 30 nmanufacture
the the p ﬁ?ng receiver, and since the{[/Jg programmed into the code plug,
may be altered at a | ater

where thirty bit times are spent with the slow turn-on

receiver functions active (3 x 10 bits), six bit times are
spent with the low and high turn-on receiver functions

20 active (3 x 2 bits), and 24 bit times are spent for sync
maintenance and address detection (3 x 8 bits). As shown,
the battery saving method of the present invention would
utilize on the average only thirty-three per cent of the
current drain as compared to the prior art battery saving

25 methods, a three-to-one improvement.

It will be appreciated, the example provided for the
average current drain savings are computed for ten
millisecond low speed function turn on times and
approximately one millisecond high speed function turn on

30 times. The actual savings accrued will be determined by
the actual turn on times encountered in any particular
receiver design approach.

FIG. 4 is an electrical block diagram of the
microcomputer decoder of the preferred embodiment of the

35 present invention which provides the selective supplying of
power to each of the receiver functions of the receiver

portion of the paging receiver. The microcomputer 400 of



time should the need arise to conpensate for variations in the turn on of

I ndi vi dual receiver functions which nmay occur after the tinmes were
initially defined. User 35 controls couple to the m croconputer through
|/ O 402 via the user control input 408. ThelBser controls provide such user
control functions as resetting the alert, recalling 16 and readi ng
stored nessages_ and other well known control features. Oscillator 410

provi des the t FhEngreeeRt chreentgion He e&isrpbhy otmphemerird Hsifib@ssi ng

?Eit (CPY) 412M_W6BHhOBxlgﬁéli&é%rﬁﬂlﬁ:éxol&idm&_smhhﬁhfﬁeﬂ?f@cﬂ E}hEMdtRQF( Rd.':l/’ta on of 5
e pagli ng recelver,_and. wai.ch are st.ored 1.0 reag-o nenpr 414.
ROM 414, as degBFi'beags‘fb g haéjl?roqﬁliaﬁ‘ggi EGREY gg?iﬁaggﬁ%mp%bitr?g recei ver
functi ons as adidigew, detel Ny cressmys estsomayeadnd becatllizedl tidhe battery
savi ng routd ne . hhe t VA ppaLa esent

i nventi on. 3 Ra%ﬁgir’nlg%c%@g én%ﬁn%réﬁ]'é&%)rﬁﬂgss%gréggg?%gyv%%?% ‘es utilized in
t he execution BicracompntelsiPhfiunrticons asr ac8aerPeer sior igsoing A 416

is also utilizedabl HLOEEIEESSAUES WHARBRY b%%@b&@éal%ﬂdti&héﬂ%d
i nst ances where ver ge, nessages are received, 15 ahgé#%)%%ée t er nal
to the

y lar
RAM (not shown$FYREHTBRIFR IR PSRRI PEr FiLORRLS 4181
oscillator 410mgesegat esdévwerds Moy sSigpadlss whikhzatet pecoinaed byt thepagi ng
recei ver functions. Tining sign are _synchroni ' e .received
nmessage si%al 5°FGHY oYY Jr?rggoaéd:cgloedipr?&)%ﬁdr%ﬁeiﬁgf%eéé ‘é}gk/%l; agrfer ation
and are gener atedpbgdcbantlee /timired B8idipadput #Ré ef ebemtmiafoqdmputer
m crocomput er eﬁeoﬁeﬂpit;ﬁg {@wﬂﬁh@ﬁ&g@fﬁg@et 20800 BROtE QL QS AR

whi ch al | ows conmuni cation between eac el enents and_al so
comuni cati on £80t fés8utunelel RS (A HiVPCESAPAERE PRI BRRYPS 25°T the 1/ 0 port
402. After an ggderssniasnyegie reGginge dimtheh ddestignares décodiald itHd ar

pagi ng recej ver, _m crocogput er 400 ner at.es anpunci ator, control and

annunci at o]ré ou?ﬁefe§Fgﬁ%‘Hpsm%stsaf%ee H&?ﬂf %éto&* ogﬁﬁu?pﬁ’i?t?l%eorﬁiacr oconput er

400 al so functmdnsoasmpheebafdrerdeczaiingg amdagentoal battery saving is
described in U.S. Patent No. 4,518,961 issued May 21, 1985

to Davis et al, entitled "Universal Paging Device with

Power conservation" which is assigned to the Assignee of

20 the present invention, and which is incorporated by
reference herein. The microcomputer couples to the code
plug through I/0 port 402 via the code plug input 406. The
code plug stores address information designating each
receiver, information defining the operating features of

25 the paging receiver, and in the preferred embodiment of the
present invention, predetermined timing information
defining the low speed and high speed receiver circuit turn
on times. The low speed and high speed receiver circuit
turn on times are determined during the design and

30 manufacture the the paging receiver, and since they are
programmed into the code plug, may be altered at a later
time should the need arise to compensate for variations in
the turn on of individual receiver functions which may
occur after the times were initially defined. User

35 controls couple to the microcomputer through I/0 402 via
the user control input 408. The user controls provide such

user control functions as resetting the alert, recalling



30 corttrolling the battery saver operation through |/O ports 424, 426 and
428. In the preferred enbodi ment of the present invention battery saver 1
output 424 is utilized to selectively control the supply of power to the

| ow speed receiver functions, battery saverlg output 426 is utilized 35 to
selectively control the supply of power to the high speed receiver
functions, and b tterg saver 3 output 428 is utilized to selectively

control the sufBfyr8rdiRSeitansd messager grdaotharieel} dergwrercantmstli on. _
Wi le three baféaturé@yerommlmﬂoxoulllolJb&obaaésbeﬁa Shemy sk desdd hed. it

wll be appr ecja, y of batte sayer co.ntrol out puts may be
provi ded to se#ectleéf‘gtlconﬁfgllﬁ{) e%ﬁﬁﬁ P§°§st,b’{}\%rw{lb atyFRHudder of
sel ect ed receiveich ueredutres tSpeciolitinget whishofohtobatheropeamtiiig of
apparatus of tpgapp £§ B Q;téxonahﬁ %QxthQGIQFg%%tln Acal only ICh

provi de fl ow chart's of he e ect’i ve power confro savi met hod of
the present i nPERETHONIRN) Hdul o ROM f@‘lnoﬁédde’éﬁéﬂé&cﬂt}qneﬁmthﬁ ovi ded by

FIGs. 5A - 5E ﬁé@tmwléiﬁetﬁdntﬁ@ %Q@heﬁhﬁQﬁgtfécmcflﬁi QJ{J g or mat
which is provid %ﬁfor %e | e only, and that other S|gnallng orrrats may

i ncorporate the>gatier nﬁ'ﬁ?&&g& SEREPR Mt T§TRAt 1T is nore
specifically cﬂaa;ttenedsak&ngw rIBIuG:LnSQ oAStHhOM@ttéthlsﬁw%g &fﬂpﬁﬁra}%@éebft 0

th 500, the mcroco

i al 2a, Caphd Bortdett "IN RRon"  ReRRoR Roriff MY JRBRCAIS ¢ he
recal ling fronﬁ%@e%d’dte prarj afdesr ptolizad inrvherexedwrine iodn ther each
recei ver functymiows gHAWR %c%@v%%cébﬁéfoiuﬁﬁ tOSinee RadR §Ofqu ama at

also initialized to zero, jndicatin he sync onlzatlon codewor
step 504. Pome?{j?% Y tized f%ﬁﬁﬁFFeBeﬁﬁagﬁ% Yivkeh arsindcgiyed apadt he dat a

limter functitisse ainsti@Rrda0Ghezadvebor Laygs e NABdedvelpplied to
t he ot her ,25 recel ver functions agAﬁ zw ous] descrl ed, at step 508. A
t

battery sa\%er e sRals <&&etpst not TR L T R pEvidere i Ater val
t o detect wherc@auREESAGMEImAAB Whipheseuplesm to the oscillator 410

generates the timing signals utilized to control the paging
receiver functions. Timing signals are synchronized with
the received message signals for contreclling decoding and
20 battery saver operation and are generated by counter/timer
418. Each of the elements of the microcomputer are coupled
through an address, data and control bus 420 which allows
communication between each of the elements and also
communication to the outside of the microcomputer through
25 the I/O port 402. After an address has been received which
designates the particular paging receiver, microcomputer
400 generates annunciator control and annunciator output
signals at the annunciator output 422. The microcomputer
400 also functions as the battery saving means for
30 controlling the battery saver operation through I/0 ports
424, 426 and 428. In the preferred embodiment of the
present invention battery saver 1 output 424 is utilized to
selectively control the supply of power to the low speed
receiver functions, battery saver 2 output 426 is utilized
35 to selectively control the supply of power to the high
speed receiver functions, and battery saver 3 output 428 is

utilized to selectively control the supply of power. to the



t he channel. When a POCSAG signal is detected on the channel, the

m croconput er decoder first attenpts to obtain 30 bit synchronization, at
step 512. Wien bit synchronization is not obtained at step 512, the

m croconput er decoder checks to see if the Bdttery saver count has counted
down to zero, at step 514. Wen the battery saver counter has counted down
to zero, at step 514, indicating bit_ 35 synchronizati on was not obtai ned,
the ni cr oconpufataddiBiber suepehvRr tFnckisn .y WhidsnEhres BrFtewefansr
functions, at sbepraiboulpetdahdes Yo&ary ehdi@llRind aeeesebeap 56571 Bt 154 ep

18 518, d aft t h h t 520,
the m tr ocompUPEPTESAPR SnEBT oo h e BHIH! v P BOREY FBVERCPBLETL

osci |l | at ors andutiptias| mayt be pncmideﬁhstq sl esttdye3§6 coShoel | yhe hewpplyt er
D ey sadg! " oRBBee (b Oatly | MBS TRORA E:%@%%Yggsfu@&tﬁ5r?§ 508. The

battery saver COufter is aga nreset to
m croconput er decodéegiféfpastablyief She thastiery S&W1§9eE}PB§23tWe<P|f bi t
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ry saver gaounter to at s an i ns oki ng for
detection of tREO¥}AENLSAVZGRABHE c%‘getﬁﬁ' dse]ﬁp %V&ng?r Iéﬁr?Lgo tery
Zyncgroni zat LO@aQngWm{ashb& adt tetwed asht arnmnoﬁzz Ithshoutd dsenput er
ecoder s t ee, | e bhatter r ro, =gt ep 523.
When t he bgézt eﬂ? s Fh &eggrﬁ?tlory &‘%de%o Q,t?& ﬁ 58 280

PLErs t he" itT oconput er
decoder agai n puspaded thetbappdytext pzﬁ/vévrhet (?QQ%Gr é@gnaélngafosm@p 516.

Steps 518 throygh . §Z%Sa ob*ﬁaadrf@faéfaqudp@ dilﬂi'c”aﬁﬁdtﬁgevsthéﬁ the

synchroni zation co emor acqui sition no he "conpl et e codeword nust be
det ect ed. \Wen sig8adadng é?émetas B3 HRGATERHA SN %%FGWSS%%&%PO%
step 522, the rafcwféowutséﬁtlﬂﬁfr@:rﬂﬁw tde ify aiveC@pBteficallpt @es&Pihed O

pdicat e g next piecouno Lot el M0 G Bhu e TR Soom e
25 526. Wienricheipeg hg terné&emn; satssignéd 0, 0 theemnexocomputer is

initialized, at step 502. Included in the initialization
process is the recalling from the code plug memory of the
turn on information for each receiver function, or group of

20 receiver functions. The frame count is also initialized to
zero, indicating the synchronization codeword frame, at
step 504. Power is initially supplied to the local
oscillators and the data limiter functions, at step 506,
and shortly thereafter power is supplied to the other

25 receiver functions as previously described, at step 508. A
battery saver counter is set to 95, to provide a sufficient
time interval to detect when a POCSAG signal is present on
the channel. When a POCSAG signal is detected on the
channel, the microcomputer decoder first attempts to obtain

30 bit synchronization, at step 512. When bit synchronization
is not obtained at step 512, the microcomputer decoder
checks to see if the battery saver count has counted down
to zero, at step 514. When the battery saver counter has
counted down to zero, at step 514, indicating bit

35 synchronization was not obtained, the microcomputer decoder
suspends the supply of power to all receiver functions, at

step 516. The battery saver count is reset to 555, at step



frame,” the mcroconputer maintains the supply of power to all receiver
functions, at step 528. Wen the next frane is not assigned to the paging
receiver, at step 526, the mcroconputer suspends the.supply of power to
all receiver 30 functions, at step 530. ¥Re bit counter is set to thirty-
one, at step 532, and is decrenented to a count of zero, at step 534, which
corresponds t he | ength of one POCSAG address or data word. The bit
counter is agg} 's%’?‘gt%étt?ﬁ e Geantahasg Eﬁa5§6?°‘ﬂltee‘$ SRHR dQuReEe i et

i ncrement by 8b6ep o020} cchendiicatozonpateexaghianenallesttdp Mbply foft he next
frame is assi to t PAYIAY J. hyer,. i hised npiancs. f .2, the

m cr oconput ergg‘ﬁ Jérgot%ge povvearri- Sﬁ%gﬁil%%‘gﬁ anfl& aé%%'ng ep %42€’u§\7n%é‘r?hlshé

pagi ng recei vat stemoifassiYPmatlyo thiegrepdkerf power B¢ agasin SMdplded he

power up subropbipends Lonslwdedundt iShep §é2stélbesasrs‘.croﬂwmg&rexgheck_s to
see if the bit counter has decrenented to zero, at step 544, 5 indicating

the concl usi oREBEY t FRURLRY it adadie FepetuLP| FBe dppflert aldh @Rt thise 1 ow
descri bgd by il &robSbinputdr bﬁado@é&alvgtfﬂefnﬁtseaﬁg)it aﬁsmdtmormh | TaitC @ltleys
assigned to t pagl.ng r.eceiver ving.to Fl o) en t 0 up
subrouti ne wagf?m g%%éabla.ckt s%’f’é:a’rgﬁ’izgglﬁfldsSﬂ?t%‘féé% caftocsgir?g’uﬁ?’enters
t he subrouti nghe atictegoripig.ed dedodesx appl et obmt texrF|s@vesCcontntert e bi t
counter d e t C t .el.e . . e |

cuppl e Ny {REDT okt St f Ry, ol pRgifeCYGONIAY, ML TShe BT the s
the bit count8ynghsonizafeian gdemery edtt staPcotht dfhashdheat step 552,

power is supphkyRehtéhi e D odkedves hiBCaLOESteds 4t Sy deper i bed,
at step 554, after which th mcrocggggtaef:ﬂreturn

, ,at st 556 to step
542, of PG BETIFEBITCR SO §88 0 54815 DAF SRy 6 <Exampl e
twel ve bit 20gd>1i1ma§rbiai ateerd haatstsaep 65R3t heWheuttIﬁ¢ doaet t eyt @avfeu-r the 1200
baus FOCSAC SLBNBLLEn LU, 0iRER0enss LieSyReLiontl bl co0ns.
the start of ad¢eimexesyerde theowerply tlepowew tpddie rragsiver,ciatc step
516. Steps 518 through 522 are then repeated, as deécribed
above. In the synchronization codeword acquisition mode,
the complete codeword must be detected. When the complete
20 synchronization codeword is detected, at step 522, the
microcomputer increments the frame counter, at step 524, to
indicate the next decoding interval.
Moving to FIG. 5B, the microcomputer checks to see if
the next frame is assigned to the paging receiver, at step
25 526. When the paging receiver is assigned to the next
frame, the microcomputer maintains the supply of power to
all receiver functions, at step 528. When the next frame
is not assigned to the paging receiver, at step 526, the
microcomputer suspends the supply of power to all receiver
30 functions, at step 530. The bit counter is set to thirty-
one, at step 532, and is decremented to a count of zero, at
step 534, which corresponds to the length of one POCSAG
address or data word. The bit counter is again set to
thirty-one, at step 536. The frame counter is increment by
35 one to indicate the next frame, at step 538. If the next
frame is assigned to the paging receiver, in this instance

frame 2, the microcomputer enters the power-up subroutine,



25 nust be turned on at zero plus twelve bit tines, or at a bit count of
el'even. Likewi se, to turn the high speed receiver functions on, at or close
to one mllisecond, the bit count is set to.one, which corresponds to two
bit counts prior to the start of the next #Pane, or a period of 30 1.67
nSec before the next frarre It wll be appreciated finer resolution my be
pI’OVI ded in the count J rovide fractional .bit tines, and that when so

i npl enent ed bt SS’E‘??reg ﬁl'ﬁ‘gpﬁﬁénﬁ‘l FFF?%K%dlS FotiFHERed tone
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function 26he upit oq:pummas l'igs deocregenbaiingot hereodet @hep S44,wil | al so
be appr ecizal gl B I dife (RMAMEGLrUBESEAUCHEE LA i Ot GASST e

turning on two groups of receiver functions af two eternined tinme
intervals pri %PP’E%C%ﬁ,ﬁ%tté%att &ihes filpw Aegeribgdeby ﬂLﬁPoé’rlldf bet art - up

times may in agpe@téd VEdye qHRgrfaamednbe sp8EL 01 cally NEIemed tiondhe dual ,

or grouped receiver functions, thereby conserving power by not turning on
any recei ver P3Pt ohURtYS t hat function nust be turned on to guarantee
the 10 reception BMévingease rELG.siSghawhekbthrgpbweF| @ Sihrdute s twasounter

I S agai n,set r S8epTh epts
i ght bl EY opELIER AL A i BecRrc:tspy bGP T RERISE FhE
addr ess bei ngsmlet@ﬁf-‘e@eccﬁﬂ ¢tsr 46addiesthesexamnl¢rehem figr Filke |5§g| ng

receiver. W‘@l@eﬁh@.ﬂé'ﬁfﬁ cfdxﬂﬁtexbhfa% EIEEQQméﬁ@é& & 2 dR3tgnat ed Rddr ess
stored in the code gl are less t an a gre deter m_ned number of errors

in mat ching t#e %I"e 'ecPQJf?d:réésSéLPB &89 hot FRe e hiarglidRéors and

m cr oconput ertige caetes lme@lm caitr elcapl 680t hewbah attoe Wift 2dudthe haenty four

bits, at tep5 ur the carrelation o the ssejrzond arti.on of

t he addre@s Qt deocelf ereﬁﬁ:nedd% e Fg‘é&?vég fesé ?pches ‘am’ l%'?J(?crfr &8s
supplled to the other receiver functlons, as previously

described, at step 554, after which the microcomputer
returns, at step 556 to step 542, of FIG. 5B. The bit
count indicated in step 548 is by way of example twelve bit
20 times before the start of the next frame, which for the
1200 baud POCSAG signaling format, corresponds to a period
of ten milliseconds. In order to turn the low speed
receiver circuits on ten milliseconds before the start of
the next frame, power to the slow speed receiver circuits
25 must be turned on at zero plus twelve bit times, or at a
bit count of eleven. Likewise, to turn the high speed
receiver functions on, at or close to one millisecond, the
bit count is set to one, which corresponds to two bit
counts prior to the start of the next frame, or a period of
30 1.67 mSec before the next frame. It will be appreciated
finer resolution may be provided in the counter to provide
fractional bit times, and that when so implemented bits
times approaching one millisecond, or any other time
interval may be established prior to the start of the next
35 frame to turn on power to selected receiver functions. It
will also be appreciated that the turn on times may be

readily varied to provide any required receiver function



designated for the paging receiver, at step 562, the decoder enters an
alerting routine, at step 564, and 25 continues to nmaintain power to all
recei ver functions, at step 566, in anticipation of receiving the second
address or message codeword in the next fra&fe. Routines required to provide
the alerting functions are well known in the art, and will not be described
further herein. 30 When the first, ei q{ﬁblts of the received address
di d not correlté{ré‘\ﬂntﬁla‘eﬁeE’YgﬁﬁPE‘ag’éﬂﬂP’e%%qT e PayPng FEcEitiralse
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desi gnat ed forlﬂdiarm@mgoﬁ:egewﬁéd M@éwéle ﬁuﬂcﬁiloeﬂsghthELsésynatch t hose
of a designated address stored %ge cod e or are.less

t hap,
pr edet er m ned HASEV 88 BPFSF<PY t%‘h’f’ﬁgﬂ (fé’é( ﬁﬁﬁféaeﬁdﬁ}’ﬂgglg?ored in
t he code pl ug,urttid tharti cfnncbmpntmusddc@dmrﬂz@lqm toogueirahtag the bal ance

of the twepty [« %gptﬁlogjsggag 8&@&5&8& during the correlation of the

second portlon of 't is determned the received address
mat ches an address %D@népeﬁlﬁer@hetb‘agbh@ fuEdisreds againepet78o the

decoder enter&mﬁ&le%n@Ieatlaae ogggne T $icaf ut@BedébéangQ@Qéﬁis'S
next advanced hy on?) at step and checked .t o det grm ned when the frane

count is sixt&ghty 1§Fepa§8ﬁ el?\h%ﬁ t R r%ﬁ??er,l(i?r?ls °R6t PAFRt&Rn, at step
- 584, the next detavmine A6t tha aadrgmdoéirag‘re:ecwidreﬂheomdr beoanpuaddiré€s Ur ns

(0,0 208Ul LR 00 HEOLIALAY Lot 2l B el Wt e
bits match those of a de31gnated address stored in the code
plug, or are less than a predetermined number of errors in
matching the designated address stored in the code plug,
the microcomputer decoder begins correlating the balance of

20 the twenty four bits, at step 562. When during the
correlation of the second portion of the address, it is
determined the received address matches an address
designated for the paging receiver, at step 562, the
decoder enters an alerting routine, at step 564, and

25 continues to maintain power to all receiver functions, at
step 566, in anticipation of receiving the second address
or message codeword in the next frame. Routines required
to provide the alerting functions are well known in the
art, and will not be described further herein.

30 When the first eight bits of the received address did
not correlate with a designated address for the paging
receiver, at step 560, of FIG. 5D, power is suspended to
all receiver functions, at step 568. The power up seguence
subroutine is then entered, at step 570, in anticipation of

35 receiving the second address or message codeword in the
next frame. After the bit counter has decremented to zero,



next received information will be the synchronizati on codeword, power is
mai ntained to all receiver functions, at step 586. 25 When the first
eight bits of the information recei ved did not correlate to a designated
address for the paging receiver, at step 5@ of FIG 5D, power to al
receiver functions is suspended, at step 588. The frane counter is

I ncrenmented by 0 ain the frane c t.30 is checked to

det er mi ned whétf t%@pfafsgééeggg B Fggg%’( %’énls eﬁgaslf’eﬁ%%unﬁhéﬁtYH‘én?r ae

count is not sibepedV4.at step 592, the next frame is not an assigned frane,
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recei ver functi.ons faqr 22 ,the reception of, the sync ronlzatlon codewor d.

Wien the bit dRfhEAIIEGuRECRA¥ S ecr t‘étbet%% Sioht bits MapchiHhose
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address, it wddslmaéz@plr eddxeed, Stmdtm e tede ©dwgr, bperati on descri bed
herein al 59 a&md&%&@um‘% a@esa&fOﬂeginémé&maft%wh@sbaﬁﬁgbg s L yé cal

10 POCSAG si ?F alin or mat In the case where the nessage receil ved
is longer tha “‘%?né'-ﬁfnéloé‘rf bakeE: Pbweker >t niisfedurdngnk ?e@@m@laﬁmml

the conpl et e rgEs $3@e seohdCHb¥Edon a6F | the EdsONak PYC8AGHhaRed! Sgé ONS.
Moving to FIG_ 5 i s set al_step 598.

i.t counter thir
The frane courdt é:f"l"?gr gglgfetgﬁ DRF neR 3% ‘%9 dt%tlgpa\%ﬁﬁcﬁbf Ehei st
ei ght bits of galgamgeweceedesynabrsmegaﬂ&m tdmjeiamcdearr entersetheéed, at step

602, Vhen; she Jid8tinl) GlLeBLLS Of Lhe, SYPhr oz atlan eadRPRLdi g Q0L Mt ch

t he pattern of “the ‘act ua synthroni ion co
advanced by one, at step 582, and checked to determined

when the frame count is sixteen, at step 584. When the
frame count is not sixteen, at step 584, the next frame is
not an assigned frame, and the microcomputer returns to the

20 null frame routine beginning at step 526 through 544. When
the frame count is sixteen, at step 584, indicating the
next received information will be the synchronization
codeword, power is maintained to all receiver functions, at
step 586.

25 When the first eight bits of the information received
did not correlate to a designated address for the paging
receiver, at step 576 of FIG. 5D, power to all receiver
functions is suspended, at step 588. The frame counter is
incremented by one, at step 590, and again the frame count

30 is checked to determined when the frame count is sixteen,
at step 592. When the frame count is not sixteen, at step
592, the next frame is not an assigned frame, and the
microcomputer returns to the null frame routine beginning
at step 526 through 544. When the frame count is sixteen,

35 at step 592, indicating the next received information will
be the synchronization codeword, the power up subroutine is
entered, at step 594, preparing the receiver functions for



20 or*include nore than a predeterm ned nunber of errors for the actual
synchroni zati on codeword, the decoder continues to correlate the bal ance of
the twenty-four bits of the received synchronizati on codeword, at step 604.
When t he synchroni zation codeword i s not défect ed, at step 604, the 25

m croconputer checks to see if this is the first mss, at step 606. \Wen
this is not the first sequentially received nchroni zat ,on codeward whi ch
has been m sség‘,e f:ﬁf:?:p?’ﬁgﬁlc %e‘gh? I‘Fé'rbcgbﬁoﬁlglzr%é&nvgf)aﬁgﬁr%é otte of %nge of
the transnitt&it oounhat doumt ilmas dkddemeamitedsitgnakirng abrsiep 3806, stHeei ng
transmtted op: : Q%(Fr ' SHRP ded I Lyer | ons,
at step 608, glﬁggrgggaﬁggg%u%%gn edt}*éor a cg{én'?l ggﬁggé B{Dgetﬂﬁ%{r’esag;gf‘g ep
610, after wh@B.tRE EJHe 2Bquisition routine is entered at step 504 of

FIG 5A. Returni nguhg1El GloREch¥bensd BesoitisOtihedkbenigdc 698E¥OIsh Was
m ssed only tg? fhrsf_) {:l nme, at step 6(£6 or..t hefs nghronl zatipn codeword
has been det eBFcing! PBFEEEY rHEHNE, PR SR e, EATE L RBS bi S YIS @ op 604,
t he 23 frafeteeothhgi & recebredtaitityssgndt atildt bp &fRrediwted crideanput er
t hen proceeds 26_0f Fl x LrelatLon:is I eved. during
the first ei gﬁ‘%‘%b;%%ggg tﬁ%veslilno efxga%lzoa %ﬁ%%égg%%ﬁ?gé %?%% cﬁﬂo%jﬂ G 5
5E, power is $gspbadedceptidn obdedssagd wedewords, agssirpasivieicale frane

count i_S i@cr‘?@@@h@ds?&nQﬂﬁngaﬁoﬁﬁ@cp. 646, tafd %%s‘é’“%ﬁ@réhéh@izﬁéﬂé{?@mer_
checks if the next frame is assjgned, at step.618. \Wen the next , Tranme is

assi gned, at SEEPIs¥SCeived i rHRFRILtdR et 189 Re IHBMRr - R FRgt®Nnce 10
subrOUL i ne, amashepiféd. toAtherrddwihird it ehedeempmetgéSmé@sa@é O,s at st ﬁp
622, the mcroconputer junps to st 55 I 5D to.begin processing the
recei ved datarleggggﬁgr eé?ngﬂdc%‘é%réet%eor’faﬁf %Ioﬁggﬁﬁoﬁ?aﬁg%?ﬁ?%%s to FIG SE,
when the next franMovingotoaBEGgnshl, tie tigp WidterhéslSetnter toimyy er
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sel ectively supplyi ng power to each recelver functlon een .
step 600, after which the first eight bits of the received

synchronization codeword are correlated, at step 602. When
the first eight bits of the synchronization codeword do not
match the pattern of the actual synchronization codeword,
20 or include more than a predetermined number of errors for
the actual synchronization codeword, the decoder continues
to correlate the balance of the twenty-four bits of the
received synchronization codeword, at step 604. When the
synchronization codeword is not detected, at step 604, the
25 microcomputer checks to see if this is the first miss, at
step 606. When this is not the first sequentially received
synchronization codeword which has been missed, this
indicates the paging receiver may be out of range of the
transmitter, or that data in a different signaling format
30 is being transmitted on the channel. Power is suspended to
all receiver functions, at step 608, and remains suspended
for a count of 555 bit times, at step 610, after which the
sync acquisition routine is entered at step 504 of FIG. 5A.
Returning to FIG. 5E, when the synchronization
35 codeword was missed only the first time, at step 606, or
the synchronization codeword has been detected after
correlating the full thirty-two bits, at step 604, the



described which can be utilized with the POCSAG signaling format to provide
i nproved battery saver performance. 20 Wile the operation of the
preferred enbodi nent of the present inventiaqon was described in the context
of utilizing the POCSAG signaling format, i43 will be appreciated by one
skilled in the art, that selective power-up of receiver functions, as
described in the instant specification above, 25 can b sed with any
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In summary, a method and apparatus for selectively
supplying power to each receiver function has been
described which can be utilized with the POCSAG signaling
format to provide improved battery saver performance.

20 While the operation of the preferred embodiment of the
present invention was described in the context of utilizing
the POCSAG signaling format, it will be appreciated by one
skilled in the art, that selective power-up of receiver
functions, as described in the instant specification above,

25 can be used with any signaling format to provide improved
battery saver performance.

While specific embodiments of this invention have been
shown and described, further modifications and improvements
will occur to those skilled in the art. All modifications

30 which retain the basic underlying principles disclosed and
claimed herein are with the scope and spirit of the present
invention.

We claim:



at | east sel ectively supplying power to at |east said
second reﬁmmmﬂrmwgﬂmor the second predetermned tinme interval prior
to and continu m for enabling the reception of the 25 coded
nmessage signals. 2. The battery powered4conmmuni cation receiver according
to claiml, V\/nereln the second predetermined tinme interval is |less than the
first predetegfiatgd tine interval. 30 3. A battery saver circuit for a
battery powered conmuni cati on receiver having a receiver portion including
first and at |east second receiver functions for receiving coded nessage

si gnal s, sai dibat taryasmangpcmermd tcomaipiicatigh BSceiver ha&rifxig’si means

for sel ectsl e%g é | n ocvi/er &2 ndI gaSt thg first, receiv .unction,

the first recdtV g(fw ri ﬁg Be %%]f)tplrcfnedmc For at

| east a first fpredeamd rnme'!daatstrr@elqmdr vgbepvenr fenctbiehs ofvrd meiceg viiingr ef r om
for enabling Lhgedofepldan Hlgdie caded BEEEags shondl SiAadal |east a
second means ectlve y suppl'ying power to the second receiver
function, theCeBRBRRARECei ver function requiring power to 5 be supplied

for at least a secanﬁlﬁé@d@éﬁs’nﬂ&d s@l@tu%eyvaﬁpplymgtﬁb@m t&PRid nui ng
therefro or a% ‘{Eﬁ rec t.i on e cod ssgge_signal s 4. The
battery gj&/\e % FEonR ﬁtbﬁ: &8 e uQS P81 n ?o HWEY HHGhVET wherein
t he second préulecmm rnesdmmmg moaevrakoi bel egpplhedh fdwe gt rldastr @edet er mi ned
time interval ¢ é%é)@één nzéds%\iﬁlr %EQSQ%%%UE@% hd rb%nt@&%&h' on of

coded rressage Sl gnall"r tery powere nicatl on recel ver havi ng a
15 receiver Poeredrom ofor enabliing &h@ demertion| of thelaaflad ressageand at
| east second gegRiver fadpctions, the first receiver function requiring
power to _he supplled her et 0 for al | east first predetermned tine

i nterval 1;§r| or to Ahd Rk |§'\Lﬁ‘?ﬁ§’r{dr1§¥eéf’rgo§PFh§e;%E€bY‘?Jo\ﬁ Her i ded
nmessage si gnapSweRntb tilee aledd@Siresedoad Eanetien, fihe tdduorid qddeivgrponer

b | i h f 20 d
o be supbl ed therel o L0200 shukgast, Roosconth predst elmned, i

message si gnatscomndipkedstmuhicedptisiengntheval ewslcvf 't elst tdondlipudogpl yi ng
pover to the tf,fléféff&ﬁefd&e rfawig.h'goghfeoi'el':@ﬁtibﬁ%f the coded message

20 signals.

2. The battery powered communication receiver according
to claim 1, wherein the second predetermined time interval

is less than the first predetermined time interval.

25
3. The battery powered communication receiver according
to claim 1 or 2, wherein the coded message signals include
periodically transmitted synchronization signals, and
wherein said battery saving circuit further comprises:

30 timing means, for generating timing signals; and

synchronization means, coupled to said timing means
and responsive to the demodulated synchronization signals,
for synchronizing the generation of the timing signals,
said first and at least second means being responsive to
35 the synchronization means for selectively supplying power
to said first and at least second receiver functions for a
time interval prior to and continuing therefrom for
enabling the reception of the synchronization signals.
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prede erval prior to and continuing therefromfor enabling
'm ‘@i@ he coded nessage signals; and selectively supplying

pomer second receiver function for the.second predeterm ned
time interval prlor to and continuing ther®romthe reception of the coded
nmessage signal s. 6. A battery saving apparatus for a battery
pover ed commury catl, RERRYE! pRAKEBE BolfiGE] KA1 A Jeackudbag; (T st
and at |east second receiver fHnctrons receiving c nessage srgnal s,

conprising: cdde By ¥ nivhaseinokhgt epded I?ﬁ%ﬁfaeetsmgnéést furhger

information; 3%clude al s&G18nBBAYSE. fféﬁ%&"&%éﬁ&ﬂé@.EBEtRéeQEEEEE}ned timng

I nformati opn, for perjodicall, eneratin as I rst and second battery
savi ng tln?ngFEBﬁF' CQW&HHFéag#ﬂPSr?%?% éﬂﬁaﬁ?@w§ﬁﬁn§ﬁééﬁlon 98 first

neans, responsiddrelss thd fnessagbaimﬁdsmaawmg dridwhgrednt sai dsFghRat , ah@r
selectively Suppliyi_n f|r eceiver function for.a first

pr edet er m ned 1% %t§%§§ prlor to dﬁ%Fthe | nfpﬁnsfﬁérgPrgﬁ%?he reception
of the coded rsafswwgr@nslzgnabs means 5for seleca:tmeéarstswedwmdgnpaws; to
responsive to Jddie $5¢eRdaRat her Yeéé‘e/ | SN A AR %hnét%ﬁ%  pEPbr to

selectlvelﬁ suppl yi power to the second receiver function a_second
pr edet er ntHed atniqn?"in%%@?‘l\}ﬁg bhebef¥e K c%]‘?tk?lﬁ@ign&hﬁhEFGFPBh?Fh‘éfr'é}é%pt i on

of the coded rEEI2ge ah@NAbSsad€ information THaHial tBeYyasavgngaapparat us of
claim6, wherein the se o?ﬁ?gredeternined time interval is |less than the

first predet erRISHE FVal . 8. The battery saving apparatus of
claim6, wherein the coded 15 nmessage signals include synchronization
signals, and wher eig,g ?)'a‘ti.tg?'%t ﬁ{:%e,%é‘é{'@ Al %'?L%rc%%kéf{?%
synchronlzatlon means, cou sald t1mng neans and responsrve t he

synchroni kati é&® ﬁlgﬁaﬂ 8 P§r4sy“bﬁ¥%m Zihy Whg-‘@ﬁélzatilgn alanaks bandery

savi ng t'”‘ngt%bgﬁéb%dfﬁés§ﬁbécéidﬁ%l%faﬁﬁﬂﬂ@dﬂid@@N%H Le gaid 20 first and
at | east second receiver ons, at :f first, and aecond pr edet er mi ned

tine |nterval§r§ﬂFGFrF6n§ﬂd %6 t?%ﬁ?ﬂdm% Ssemedm SREY ELBLRY Re¥PS t he coded
message Si gnalgeneFatesThémbagt eignshyi sithadmpariaieds wiehcthem 6, wherein sai d
code synchronization signals and the coded message signals at
20 the predetermined baud rate, said timing means comprises:
counting means, coupled to said timing means, for
generating a first count signal at a first predetermined
number of bit time intervals prior to the reception of the
message signals for enabling reception of the same, the
25 first.predetermined number of bit time intervals
corresponding to the first predetermined time interval,
said counting means further for generating at least a
second count signal at a secorid predetermined number of bit
time intervals prior to the reception of the message
30 signals for enabling reception of the same, the second
predetermined number of bit time intervals corresponding to

the second predetermined time interval.
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25 nenDry ‘means is a programmabl e read only menory. 10. The battery
savi nﬁlﬂmml"aﬂﬁ; Ilﬁl I]al m 6 wherein said first and said at | east second
nmeans u suppl yi ng power conprises: 30 ... . a
controfl ef, redhorisive to the timng infoRfation, for generating the
battery saver control signals, and first and second switch vol tage

regulators, TESPONEhLCHdQ LIP DALY ARERIERRLER! rSLONALS adBhraing

selectlvely suppl ower i rst an second functions of
battery power&d @ﬁﬁ»rm cargtdien soppydpingscede memonydngais e APUPdEdngo

apparatus of ghadneddht Wi meiahssaifdrCeBbkohleinf Srita i GUIEFBENY the
mCroconpl‘:’iterfirst and second predetermined number of bit time

intervals.

7. The battery powered communication receiver according
to claim 6, wherein said code memory means is a

10 programmable read only memory.

8. The battery powered communication receiver according
to any preceding claim wherein said battery saving circuit
is a programmable microcomputer controller.

15
9. A battery saver method for enabling the reception of
coded message signals by a battery powered communication
receiver having a receiver portion including first and at
least second receiver functions, the first receiver

20 function requiring power to be supplied thereto for at
least a first predetermined time interwval prior to and
continuing therefrom for enabling the reception of the
coded message signals, and the at least second receiver
function requiring power to be supplied thereto for at

25 least a second predetermined time interval prior to and
contiﬁuing therefrom for enabling the reception of the
coded message signals, sald method comprising the steps of:

selectively supplying power to the first receiver

function for the first predetermined time intexrval prior to

30 and continuing therefrom for enabling the the reception of
the coded message signals; and

selectively supplying power to the at least second

receiver function at the second predetermined time interval
prior to and continuing therefrom for enabling the

35 reception of the coded message signals.
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