CCDI NG SYSTEM W TH I'NTELLI GENT SYNCHRONI SATI ON Cl &Q%ﬂob

; oconputer Wth Branch On. Bit Set/d ear Instructlons invented by J.R
Boney,. E.J. Rupp, Il, and J.S. Thormas, U.S. Ser. No.’ 035, 138, filed My 1,
979, and assigned-to Motorol a I nc Ith invention relates generally to
por t abl e radi o pagi ng devices, and, Tn particular, to a decoding system
aving an intelligent synchronisation circuit for inproving the efficiency"
ind sensitivity of the paging device. The present invention concerns .

. decodlng circuit for r radi agi ng receiver and user
otification unit whi cﬁ% MQ@#@ %gﬁate-wi th pagi ng systens
enpl oyi ng t he st agNIPELLIGENT GYNCHRONISATIONYCIREUEri ti sh Post O fice Code
bt andar-di sati on Advi sory Group (POCSAG. The POCSAG transm ssion protocol

s sunmarised in the docunent entitled "A Standard Code for Radi o Pagi ng"
bubl i shed by the British Post Office in June 1978. Wile details of the
POCSAG st andar di sed code and pagi ng system are provi ded by

he. af or ement i oned docunent, a brief summary of the POCSAG transm ssion
rotocol will enableMidmdﬂnmputukHWﬁﬁﬂmﬁrEneﬁ omeBﬁteSetVC1earntion
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conprises a 32-bit synchronisation code word foll owed by eight franes, each
Lonprising a pair of 32-bit code words.

This 'invention relates generally to portable
radio paging devices, and, in particular, to a decoding
system having an intelligent synchronisation circuit for
improving the efiicienéy and sensitivity of the paging
device.

The present invention concerns a decoding circuit
for incorporation in a radio paging receiver and user
notification unit which has been designed to operate
ﬁith paging systems employing the standardised code
established by the British Post Office Code Standardisation
Advisory Group (POCSAG). The POCSAG transmission
protocol is summarised in the document entitled "A
Standard Code for Radio Paging'" published by the
British Post Office in June 1978. While details of the
POCSAG standardised code and paging system are provided
by the.aforementioned documént, a2 brief summary of the
POCSAG transmission protocol will enable a better
understanding of the present invention.




As the POCSAG pagi ng systen1|s currently i npl ement ed each palr of code
words-in a frarme may be assuned t.o be address code words. The transmi ssion
ceases when there are no.-further calls-t@ be made and is re-instituted by
the transm ssion of a new preanble. The transm ssion of the preanble
peﬁnats the pagers to attain bit synchronisation in preparation for

agqui ring word synchl'mm POOSAG stamiardized cdde cls tdesiguied worsaar e

transmtted in es d d
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nunber ed zero tsmmc oafle Hs mglirechuizequency shift keyimegv(B8E)into
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the three | east signi |cant bits Its 21 dentit and_it wll only

exani ne addr ess Sd& @it @ex @def r G 9 ®ives| ﬂé@t?%\%&lt Rermalsess
code word for matyh K donfiridis 8ﬁ$ﬁé&m%mﬂteﬁﬂtwﬁeéeﬁad Bei-asz 19

are address bItS corres ondlng tothe 18 nbst sign _
bit pager identifad ¥ e QR mere hatches. b|#§°§a£aﬁ8if‘ FPQH%'FnSFFed
but serve to defg r&-tﬂrt fézﬁl'&réhMﬂbﬁ heoad dwepd £olToweddbs) emt be
transmtted. - 3- Blts 0 and 21 of the addres rd re t
function bits wikamese AR %iﬂgtﬁep?gﬁu?i ggg§a¥2§g rgﬁF é four
?Ssggng? ;FeﬁP?éﬁﬁgﬁﬂe meﬁhkglt ﬁ@gﬁ%mtﬁsreupnedtly ampdementedf our
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chosen to provuﬁmeaunr¢ss|¢qﬂeFﬁdrd§.|IThettaansmiﬂsioynchnsnSsahecn code
mprd there are no further calls to be made and is re-instituted
| by the transmission of a new preamble. The transmission
of the preamble permits the pagers to attain bit
synchronisation in preparation for acquiring word
synchronisation.
As mentioned above, the code words are transmitted
in batches each of which comprises a synchronisation
code word followed by eight frames each containing two
" code words. The frames are numbered zero to seven,
and the pager .population is similarly divided into
eight groups.. Each pager is assigned one of the eight
frames according to the three least significant bits
- of its 21 bit identity, and it will only examine address
code words in that frame.
FIG. 6 illustrates the address code word format.
Bit 1 of the address code word is always zero.. Bits 2-19
are address bits correspbnding to the 18 most significant
bits of the 21 bit'pagér identity. The three least
significant bits are not transmitted but serve to define
the frame in which the address code word(s) must be
transmitted.



which is always of the value shown. FIG 8 illustrates the idl e code word .
al so al ways of the value shown, which is transmtted whenever an address °
code word is not transmitted withih a frame. The POCSAG st andardi sed code

thus requires that the pager decoding circuit first achieve bit
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t hen achleve wor d synchroni sation 1 n response to oni sati on code
word. tERcdupsitdan, Wiskgh Are susedi tocsieleat tbeottequiredcuit has a
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to dec [ ess rd mitted th ird frane of each
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di rectbdot:k icodel rpdltymonrm mrmtmoistmogssoﬂonpreviaél t, therefore,
it mou ?Q%ﬁﬁpge t he nost apparent procedure-to first attenpt to achi eve

synchronlsa t he preanble bits, and then attenpt synchronisation to
t he synchr o@fiI§at 7o ldovst ratreds thexsynchbauﬂshtﬁﬂnSabdénwa&$ achi eved, the
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further attenpt to ac | eve synchroni's g circuit of

the prB9EntransEitited wthin siIrsmeand, enploys a synchroni sati on
strategy whirgeé POCSAG standardised code thus requires that

the pager decoding circuit first achieve bit
synchronisation in response to the preamble portion
of the transmission and then achieve word synchronisation
in response to the synchronisation code word. Once
word synchronisation is achieved the decoding circuit
has a time reference with which to synchronise itself
to the relative position of its assigned frame w1thin
each transmitted batch of frames containing address
code words. For example, a pager assigned to receive
address code words in the third frame of each batch
will be able to synchronise itself to decode the .
address code words transmitted in the third frame of -~
each transmitted batch to see whether it is receiving
a page specifically directed to it.

In the normal operation of the decoding circuit :
therefore, it would perhaps be the most apparent
procedure to first attempt to achieve synchronisation
to the preamble bits, and then attempt synchronisation
to the synchronisation code word. Once word synchronisation
were achieved, the decoder would look at the address
information in the specific frame location assigned to
it in each batch. However, if word synchronisation were
not achieved for any reason,.the most obvious procedure
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tplerates at | east sone degree of error in the attenpt to achi eve word
synchroni sation, the ultimate result being a decoder which is nore
serfsitive (i.e. has-a higher success rate} tdan woul d ot herw se be
achi.eved. The decoding circuit of the present invention includes. neans for
examrning the transmtted bit pattern to search for the presence of the
sylnchroni sati on deyddvhiel toiamedintely xe-attempt hithsyrohronisation

synchroni sation Gade Wdldsndticl b ddi? £ererbPlatismpit tbSafdReahd to be
in word synchronisation. It then evaluates the address information in-its
respective assi gitaFd SHRehrPRIRAtHRAher it has received a paging Trequest.

However, if the match e Whsdoding i radi £ V6L Nt e présont CPAGenBidnangnt he

of bt errors. i HERIGHHR ARG S0 oHD, & STRGLT TR P RELOD, SEFEEAEENPELED
its respective fraulerstes idt dest asome odegréé coPtertoroin shocatosmpst i on
et duedt bas Ity e rid S ORRORERFRLbE PR w B RE HoRhs o
code word of the beimgqrialdcdderiwhich his moree pseasittivel (idennhgsnaof
1 Caftor o seoomt BTty HFLY i Vel CbEERnTCH RUCRen1pURYTC
achi eved, the opdthe idecadingeciewilt nof cthe upresent einvenstiion iheludes.
e oo o cor S A SRR PRE ehabbfs RS DLABERLON bol 10, 1
which a finite af®fRchiiqr he sp:reﬁﬁm%dqiotbehsmehnpnisyﬁéﬁnoﬁpdst ion,
any_automatic word. eVRiéd O hPtdWe &b laSyesPLAAtERT | €8 gReration after
synchronisation code word is achieved, the decoding
circuit is deemed to be in word synchronisation. It
then evaluates the address information in its respective
assigned frame to see whether it has received a
paging request.

However, if the match between a received
synchronisation code word'and the stored reference
synchronisation code word exceeds a pre—deternined
number of bit errors, the decoding circuit ignores
the informational content of its respective frame,
and it makes'a second attempt at word synchronisation

U by trying to synchronise with the synchronisation code
word of the subsequent batch. If synchronisation is
achieved with the synchronisation code word of the
.subsequent batch, within the pre~determined margin of
error, word synchronisation is considered to have
been achieved. However, if, after a second attempt
at word synchronisation, no synchronisation is
achieved, the operation of the decoding.circuit is
returned to the bit synchronisation operation.:

The advantage of the intelligence built into the
decoding circuit of the present invention. is that in
a decoding system in which a finite amount of time is
required to achieve bit synchronisation, any automatic
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a first failure at word synchronisation would result in the possible |oss.
of paging information. . The intelligent synchronisation circuit of the *
present invention acknow edges $he fact that an initial failure to
synchroni se on the synchronisation code word may result froma noise bureﬁ'
or transm ssion fade occurring during the transm ssion of the ,
synchrdsversien tedth@obdt @FRchrondsationc opsratiom@iteressarily be o

per”1tieﬂii@tCﬁﬂifuiéeaQYQébﬁpBb&%hb%ﬁrﬁaﬁ¥6d ﬂdhféf %uif’the bi t
synchroni sation o he resu tant1POSSI oss of paging
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rece n the |nf rmat.ion. i nt nded for t The present
|nvenf‘f’%ﬁa ﬁgﬁgtoga nB&FFé ?#PQhat t he power
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cuts t ower suppl uring this pe e poher supply is

cut duvith the Fﬁﬁﬂlﬁéﬂtoﬂo&ﬁﬁﬂh}@n logs ofd raging ﬁn%ﬂm%{%%mgned to the
articul ar e éﬁy% ﬁaﬁyég on code;
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word. In thi's Tanner drai n_on the page

r educebhet REGSERE LBVAGti0Hs askmoNedgas) thea Pons beﬂylty fehahd use r

conventgéceailed word synchronisation operation would have
been successful but for a momentary reception fault.
As a result, pagers employing the intelligent
synchronisation circuit of the preseant invention
have a higher probability of receiving ‘the pagzng
informatlon intended for them.
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‘The present invention also incorporates a battery
saving feature in that the power supply to various of
the system componeants is cut during the time periods
of the transmission when the informational content of
the transmission is of no interest to the pager. Thus the
decoding circuit includes means for calculating the time
delai between the end of the synchronisation code word
and the beginning of the frame assigned to the particular
pager, and it cuts the power supply during this period.
In addition, the power supply is cut'during“the time
period between the end of the frame assigned to the
‘particular pager and the beginning of the subsequent
synchronisation code word. In this manner the drain
on the pager battery is substantially reduced, thus
providing substantially improved battery life and-
user convenience. o
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6.1t is therefore an object of the présent: invention to provide an inproved
decodimg systemw thin the context -of a radi o pager, which decodi ng system
is provided with an intel i gent synchrorg sation circuit which makes one
or nore repeated attenpts at achieving word synchronisation, so that the
mord“synchronlsatlon status is not unnecessarily lost, thus reducing the
chance that paging information will be lost. It is also an object of the
present ‘invention to provide a decodi ng system which includes a battery

conserving feature. ffiese €lerotops a@J6§3§car@faﬁheepeéseﬁtasaeéd%a@a W th
a preferred embodi ment
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code word with ane e:inrmm repeateddatbempts gtnachiemingnwordi cati on of
the quality of ¢ #@9% ”CgéofhﬁﬁttREHQBQE %9&Qhr8ﬁi§§t&85 generating
represen fve o e nu

a conparison co successi ve -
conpari sons ofSﬁﬁiﬂ%si&eﬂ?trE%%?Q@ESgyhéﬁréﬁs§atansccadunmnssunar1the
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i ndi cation and {o the conparison count ecl sional "nmeans generating a
first signal if the quality of a received synchronisation code word exceeds

a predetern ned thregphoigl dﬁééean968§éat|6§ Bhéecpeagenitdiaventtibne teual ity
of the received s Eronl atl code word gg E not _e ceed gagre det er m ned
thy eshol d val uep%%ﬁf e pt e ﬁ%‘? %nﬁﬁsﬁﬁﬂbﬂ gh dBRpY P§oﬁ €EVhas not
been exceeded, ¢wubemw&nglfe@tnréhlrd signal if the quality of the received
synchroni sation codepyord 085,88 r°863583t5 "Sre achieved in accordance
with a preférred embodiment of the invention by providing
a decoding system for use with a receiver receiving a
transmission signal comprising a periodically recurring
synchronisation code word and at least one address code
word such decoding system cdmprising means for receiving
the synchroniéation code word, means for comparing a
received synchronisation code word with a reference code
worC and for generating an indication of the quality of
the received synchronisation code'Word; means for
: generating a comparison count representative of the number
A of successive comparisons of successively received
synchronisation code words with the reference code word,
and decisional means responsive to the quality indication
and to the comparison count, the decisional means generating
a first signal if the quality of a reégived synchronisation
code word exceeds a predetermined threshold value,
generating a second signal if the quality of the
received synchronisation code word does not exceed a
pre-determined threshold value and a pre-determined
number of comparison counts hés_not'béen exceeded,
and generating a third signal if the quality of the
'received synchronisation code word does not exceed the



-7- pre-determ ned threshold val ue and the pre-determ ned nunber of
conparison counts has been exceeded. The invention is pointed out with
particularity in the appended cyais. However, other features of the
invention will becone nore apparent and the i nvent i on wi |l be best .
understood by referring to the follow ng detail ed descrlptlon in ' el

conj ungrécldeternibed adGeEhold RGlleWmbsthe m-r-‘dbt&ﬁnédshows a bl ockso/
dlagran1lélustrat|gg referre gﬁFflnent of a‘gﬂg i ncorporating the
decodi RYIRGE; Of, SPUPAXiSOR; SQuY HreneXceed®ius a bl ock di agram
|Ilustrat|ng t he decodi ng system of the present invention. FIG 3 shows a
circuit schematic of the MPU and support |.C. shown in FIG 2. FIG 4 shows

-a nore detailed block diagramof the support 1.C. shown in FIG 3. FIG 5
illustrates the POCSAG signal transm ssion format. FIG 6 |IIustrates t he

POCSAG addr f [ t

synchroni sat %nigo n\eﬁv\'lggd i%(r)ﬁﬂtnd:%fg% ‘H[#—Eusé ﬁ%&%f AG I dl e code
wor d fémnnthe FPQPDQQQIQAﬂim§4xsRQWQYQ#(MQ&#Qﬂniﬁatﬁke%p@iathens per f or med
by the;fgending ?&l&ubbdwhéﬂmoﬂg ﬂﬁg e[¥$€%ﬁ§foﬁbscr'pt'0” of
the Invention Referring now to _FlI a |agran1o e pager unit,

i ncl udPhglt ke HG§Gd“ﬂQQ§§@ﬂ9 ﬁs?QﬂﬁﬁﬁinﬂTﬁPr ot HbYe¥iR&npri ses a
recei,vaetiilbdldegeraptivn Ga Sd&iﬁjﬁaﬂf&d mﬂenehea | to that of the

thrxaccggbgnylng draw1ngs in which:

FIG. 1 shows a block d1agram illustrating a _ .
preferred embodiment of a pager incorporatlng the -’
decoding system of the present 1nvention.' |

FIG. .2 shows a block diagram 1llustrating the
decoding system of the present 1nventlon.

FIG. 3 shows a clrcuit schematlc of the MPU
and support I.C. shown in FIG. 2

FIG. 4 shows a more detailed block diagram of
the support I.C., shown in FIG. 3.

. FIG. 5 illustrates the POCSAG signal ‘transmission

format. | :

FIG. 6 illustrates the POCSAG address code word format.

FIG 7 illustrates the POCSAG synchronisation code _
word format. | ' \;

FIG. 8 illustrates the POCSAG 1d1e code word format.

FIG. 9 illustrates a flow dzagram of the operatzons
performed by the decoding circuit of_the'presept
invention. )

Detailed'Descrlption of the lnvention

 Referring now to FIG. 1, a block diagram of the
pagef unit, ipcluding the decoding circuit, is shown.
The radio pager comprises a receiver unit 10 which may
be substantially identical to that of the "Metrx" radio
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-8 pager which is commercially avail abl e from Mt orol a. Responsive to the
réceiver 10 is a binary detector 12, which is also responsive to a data
enabl e signal from MPU 20 over  line 11 an8 which transnits received data
pul ses to MPU 20 over line 13. MPU 20 in the preferred embodi nent of the

vien
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|de|ntsl P;O%Lﬁbm;a of&ﬁhe spec %IC pa% er. ﬁ%rt& nt| y nung]'é ﬁlgﬂéﬂuﬁggmar ate
parts: (1) a basdBHSR |Q‘§ﬁ1b(5'd’é1% (szthmiq:ha‘v'ﬂeamﬁss recekveds da&a t he

relative pos't'0%dﬂé€§'Ediﬂyﬂ(%bf%vé¥”£ihéf¥%fraﬂFUaﬁé'ﬂﬁeéhéopEE?er ed
speci fic pager appears. Each ag% in the pager population is assigned one
of eight possi bl &Mtk Qﬂﬁwﬁé tiRventinn cis amMCLLE808yBrbiE22 i s

pl ug- i nt er change il crop¥sdediisie 'witEeh I £5 POGEmé Pci #11y dath £1 81 e P2GbRI
addr esses and aCﬁfrdl n?! é generates four distinguishable alerting tones.

The four differe addresses -are cal cul ated by the MPU 20 utilising
the base identity codmmt@bﬁﬁbd nté NePY d2mt ate m\iaéntﬁSyWRbM beead

e e o re Tty Sl P o e E SR A TR 4o BBk Er oI URS!
decodi ng functi or'&e)fldémtﬂﬁscmmgzziismrogitmed;tusﬂngf fubabn:errihmhks,
b eqent | nvent ot SRRl Es A RS bafaRy (FAEEEI PG hARREEOETLRS 01 1 "¢
t hrough A-3. Thesmqniﬂiclpikeﬁﬁ iThe Hdemtity puupber bagpowo sepauate
whrth, in the Corﬁﬁxﬁsof(ﬁ‘ea%féénidéﬂf%'eade and (2) the frame '
number which defines the relative position within a
batch at which the frame assigned to the specific
pager appears. Each pager in the pager population is
assigned one of eight possible frame numbers within
a batch. The identity ROM 22 is plug-interchangeable.
Each pager can respond to four different paging
addresses and accordingly generates four distinguishable
alerting tones. The four different paging addresses
are calculated by the MPU 20 utilising the base identity
code contained in the identity ROM 22, as will be
described in greater detail below.
The program ROM 24 contains the computer program
which controls the operation of the MPU 20 to carry
out the desired decoding functions of the decoding
circuit. The portion of the computer program which
specifically pertains to the synchronisation
mechanism of the present invention is attached
hereto in source code form as Appendix A-1 through A-3.
' The support I.C. 26 is a general purpose support
circuit which, in the context of the present invention,
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- 9- 'performs t hree functions. First It generates and regul ates the
24. Secondly, it contains ati Rer™ circuit known as the "deadman tiner' 3
whose function is to.reset the MPU 20-after. a predeterm ned interval in

the eveghsbifls 2T’ funkt

the I nStruction reg |ster%or an excessi¥v ﬁnctlon of the
" deadnBfgulgtes '@et Senandany surriat ot th& MPY 20 ontheing held up in a

| engt hy geftivyr ROMO22, Bhd dhe Priz SR s chi 24 C éé?éﬁ§i§t hepri mary power

supply,level on corrmand and returns an in catlon tondition. MPU 20

generaii-EscPH ains fg timen cdinpiblts known |ascthe (desdman frequency

anpl i f tEme28 , aRlogle! ificthon N %H G¥sel). tHe PG 26 URBLYpSWi tch 36 is
respon3| ve to an agngﬂ nal, from MPU 20 over |ine 35._ Wen the power

suppl y#sRF val dn dhe syent, that o specitignnect ed to
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Qﬁ}é’ UCtFﬂL’htEI t{l?egél%edpgéﬁ%egﬁl ved or remains I‘O:;

recei vtnstﬁuamd.ohoelilmxy i@m m‘ede'ﬁ.vb@roi'li“ﬁnﬁfns B_gﬁtery 40 provides the

PLI T Yyl Rkl Aok ikl Sonlod! LB oh pomr e
al ert. f8nctibn36fi the g'\deadmaxseuimer'rmi@ to Spd'e\zént)][\tli)et weeg pce)(rqlrjrfellst rr?ﬂg"
heer "R UG o SOOI diong U 6 Bl the aBREMRER Lo Tu0L L,
a menodgopl| ofadadlyor theclsuppQs e G 1268 tedts 2he phimasyi tcﬂ gg : :
?(Iampf' ggggggy‘eguhglphqﬁgvg%?ﬂpz%ugﬂ%or%| n Rgre}l)rysgmr Eacsequent lally
read o#bdigatipa ofcditscgondditiemudi ble alerts (each uniquely v
di stingui shgplge P2 grn@Fat'ed The %&é‘ﬁné’?gférﬁjsﬁgnals over
line 27 to audio frequency amplifier 28 and ultimately
transducer 30. A power supply switch 36 is responsive
to an enable signal from MPU 20 over line 35. When
the power supply switch 36 is enabled, the receiver
power supply is connected to ‘receiver 10 and to _
binary detector 12 over line 37. Battery 40 provides
the primary power supply. Switch 38 is a user-operated
on/off switch. Switch 32 is a "cancel"™ switch, the
closure of which cuts short a sounding paging alert.
Switch 34 ie a switch used to make a selection
between "normal mode" and "memory mode" ~In "memory .
mode", upon receipt of a paging request the pager ~
does not generate the paging alert, but it stores the
page request in a memory allocated for such purpose
in the MPU 20. When switch 34 is switched over to-
the '"normal mode", or when the "cancel" switch 32
is depressed at any time, any page requests stored
- in memory are sequentially read out and their
corresponding audible alerts (each uniquely
"distinguishable) are generated to the pager user.

. ®

secondary supply for the MPU 20, the I dentity ROM 22, and the program ROM
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-410- ANth reference nowto FIG 2, a nore detailed conbination :
bl gckkcircuit diagramof the decoder cirquit is illustrated. In a preferred
enmbodi nent of the |nvent|on the MPU 207and Support |.C. 26 are nounted on
an &fﬁ ang Support |.C.- Board 70. The ot her najor'blocks shown in FIG 2
are e identity RONI n g Th 21s
caupl ed to board 70 bﬁgﬁgsggt‘fggeg é%w E% coﬁtg'l ns ad réeéss |£nes
PB4- PB7 by neanscgmbmacnonhblwlslngéLs;eshm&numﬁ ithe dgeoder Bus 62

conprises data | jpgs eligAglﬁggtgggganltqhng,@&@q y ROM 22
to the MPU 20. genu¥ as its _G\D connecfﬁggqﬁgﬁgﬁﬁﬁﬁﬁﬁﬁlon/off

switch 38 to the°§rEBﬁd¥§VGEtépnb&PFeMV U180 and supRArs gL+ f%ina

connected to thea?écﬂadﬁﬂ:édsbaphh Mplmeaﬁa o1q2Td .0 Bdd 1 AN R4 in
the preferred enbodi nent is an 8-by-2K bit des nat

65516 avail abl e PFBﬁFN@P&PSI91°PF§gFQﬁFRCNP2§ {#Wb by
secondary suppl YRan2243.nHOthbSp§8 ROMI 28+ + mfdninﬁn%iﬁw ROMe2r der

Tl L plexed addr &85 PP Yo 00 ORI, 705 Ay LSS BoRBf Stk BHEIBY he
It?\;v?] g:n dte; egdg; gS&ohghinﬁr adamsmltimcg tzmqmm ary Migdns! o viialn thes are
"M term nal WW@ %&ﬁ‘?ﬁ&?ﬁﬂ i%n&: %y %@P%esﬁ é%j Aﬁ%el ger?nonglhe
gzd ?Kegk/gtdngngouaeat udnesvmﬂ—m o d:xtaknlesm‘imﬂng aatimaAgrem thegram ROM
FI G 3, a descri §§%§%E&y %?“c%%:%(&e;t%g Egdovgbs{/\;t #%yg:]@s“%ﬁ%‘g' F:Qi
_Lhe OSCL and ©862GNSr cionalestdionh sade thltcnnﬁ@ﬁf tgwitch 38
to the ground side of battery 40, and has its B++
terminal connected to the secondary supply line 43
from board 70.
Program ROM 24 in the preferred embodiment is
an 8~-by-2K bit CMOS ROM designated the MCM 65516
available from Motorola. Program ROM 24 is coupled
to board 70 by secondary supply line 43 to its CS,
CE, and B++ terminals; by high-order address bus 68
transmitting the high-order address bits A8-All; by
multipleked address/data bus 66 comprising lines
B0-B7 over ﬁhich the low-order address bits are
transmitted to program ﬁOM 24 and data bits are
~ transmitted from program'ROM 24 to_MPU 20; by address
strobe line 47 to the "M" terminal of program ROM 24;
by data strobe line 49 to the "G" terminal; and by
ground connection over line 53 to the "GND" terminal
of program ROM 24. - '
.~ The MPU and Support I.C. Board 70 is illustrated
“in greater detail in FIG. 3, a description of which
appeafs below. With reference still to FIG. 2, the
OSC1 and OSC2 terminals of board 70 are coupled to
a suitable crystal 60.. The DMT terminal is
connected via capacitor 58 to ground. The PBl1 terminal



a suitable crystal 60. The DMI terminal is connected via capacitor 58 %o -
ground. The PB1 term nal of hoard 70 generates a data enable control.
signal to receiver 10. Terninal “PAO receives the transnmitted data-in signal-
fromthe receiver 10. Term nal PBO generates a receiver supply -contr.ol -

signal §¥Chobblc780 gblerdtelise diltal MY Uorrot i Glhdp furned on fo .
provide recerver I10°wth the prinmary supply en reception is requested bwy
t he MPUEQOrecriéver 40rni AgrminadoRA9 2@dedivasugihel transmitedti ve termi nal

f batt 4 ' ' _ il line 57 via coil
of battgiys ansgghlueff%m ’ig%?g@cleiwmreﬁ %fﬁ%g%@o :

52. The PBZ2 term nal of boar I's connected to _of transistor
swit ch 8en¢rateficaaFareiyer, supPPdTt cOninHe signalipvenling $hal is

o Cr L LB DR o e L A LG M i e a1 of board 70
0 ich is,coupled.to grqun rough |.ine 53. The erm nal of boar
i s coupPEHV?'aet E@“Hﬁﬁr }3 F&Fh'ﬁgﬂe PTINALF, SHRRANWReR el ector switch 34,

zge ot h?gcébﬂﬁoﬁf wgi Q-bqiuést(@a‘lw ﬁmd (712018 \%hmd_ through | n;a 5?. Tr ?ns;:lucer
provi des e pagin I gga t he, yser, when udi o .out put contro
signal is ge'hgf*agﬁdtﬁg@i“giangfgg’wq &3’ t}_:%é’q}'fpa][]?%ng‘? StR® 44. Referring
now t o po§itiveaterminadt iodn blatdaEry @0 cwfid Miregyrd3gm of THée MPU and Support
I.C. Bo 7Q LS:LLLhugtr - .3 NGe qthe I.Qus e rag@l connecti ons
betvve-ene@fc':% ﬁﬁbg%h&&sgép%?’?‘g’ﬂ.% %o&?igl%\o"aén h%&%fhéﬁ' pager decoder _
conponeThe BRZetkrminpdevifoboardiddcdisHhabnnadtedgto ddhe base 2 above, only

t he varjigu A ions sLnt.ernal, .0 : r id | di scussed. The
RESET tg?mﬁﬁg'ﬁggg?' Bk;Pgaé'B:%gn nga%oréﬂ%e.w %&ﬂ#\t%%#ect ed by line
61. Thelim® 58:ni Fhe FA7Vterzdnad dshreanpded ite |one sbde cofhe B++ terni nal_

of SUPPEhE "mémof§ reda1hFRaded1AGwiRidH r‘ﬁ,s_ﬁ{e other side

of which is coupled to gréund-through_line 53. The PAé6
terminal of board 70 is coupled to the '"memory"
terminal of'"membry/normal" selector switch 34, the
other side of which is connected to ground through
line 53. Transducer 48 provides the paging signal
to the user when an audio output control signal is
generated over line 59 to the base of transistor 44.
Referring now to FIG. 3, a combination block/
circuit diagram of the MPU and Support I.C. Board 70
is illustrated. Since the various external connections
between the MPU and Support I.C. Board 70 and the other
pager decoder components have been previously described
with regard to FIG. 2 above, only the various connections
internal to the board 70 will now be diséussed. The
RESET terminals of MPU 20 and support I.C. 26 are
inter-connected by line 61. The VDD: terminal of
MPU 20 is connected via line 63 to the B++ terminal
of support I.C. 26. The IRQ and PA7 terminals of
MPU 20 are connected to one side of pull-up resistor 80
whose other side is connected to line 63. Terminals
IRQ and PA7 are also connected to line 65 which is



MPU 20 are connected to one side of pul | -up resistor 80 whose other side is
conneeted-to line 63. Termnals | RQ and PA7 are al so connected to |ine 65

which is -12- coupled-to the PA7 term A& -of board 70. Pull-up resistors
81+83 and capacitor 84 al so each have one side connected to line 63.

Terwnal PA6 of MPU 20 i.s_con 0 th Si de of resistor 81 and to
| hoe 67, which is BBHEPthPotB bﬁ%G °£ bogrd “fo. FBP t er ni nal

of MPU 20 i s conneesgstbest BQ-GBhemdSch@afcfitmeSISSIt 1Y eltch ttta\i&&)%‘\'ﬁlidé”h V
term nal of suppor 6, .The PAQ.t er 2 ted to the
other side of resf é{’%‘?g&?&aﬁa ?'g'nFl ?g 69?&?%5?‘&1‘10:}43& to%e @&Eq#grejrﬁ (gnngceted
board 70. The VSStoethenoitther BRde20fi s‘eedmtload&loambtm Hemesig®, ofhich
capacitor 8 to el I giyn 0 |, | ife i ch
forms the GND ter?’ngnaﬁyg}ggbgpd%bg i’ﬁ]%u%%& fzogefq{&ejr%rq)nal'ﬁsho U 20
are coupl ed t oget herminalt 92oMBUs 2Qe 18 qomegt@d to the otler side of
resistor 77 is COBEQEB‘EGrt onaﬁdS'téetgfe 'B?&*ISE.Q%V o ralihd10 Jf‘(’?% Put put

term nal of board 70. term na I'S connecte e ot her

side of resistor ¥8C ana t-o The BAG1 terminede of MR d& comnected BO PB2

ternmnals of MPU 8Qeabehéi‘!c§1a@1pb§dr6%§%f 5 WWQﬁé’%ffwﬁféﬁ stors
72, 74, and 76, agd formthe PBO PB2 output term nals of boar

Regardi ng the supp8Fms| the P40  terminal of boand 74  Fhe3YSEG t er i nal

are coupled toget bermifaloom Mbe 8o li%p%ukﬂ!e@! R tife RAASr Hhastdd ! with
reference to FIG nerated at the DS rm nal

of MPU 20 over Ii ﬁgpa,gisgt ?ﬁ Fiﬁg&% q’éa(? Lﬁuﬂmtap;mérgraedte

datg or |nstructlandatoth&neddnewhich forms the GND terminal of board 70.
| The TIMER and OSC2 terminals of MPU 20 are coupled
together and to one side of resistor 77. The other
side of resistor 77 is connected to one side of
resistor 78 and to the OSC2 output terminal of
board 70. The OSCl terminal of MPU 20 is connected
to the other side of resistor 78 and to the OSC1
output terminal of board 70. The PB0-PB2 terminals
of MPU 20 are'each_coupled respectively to one
side of resistors 72, 74, and 76, and form the
PB0-PB2 output terminals of board 70. Regarding
the support I.C., 26, the B+ IN terminal and the
B+ REG terminal are coupled togéther to form the
B+ input terminal of board 70. .
Still with reference to FIG. '3, a data strobe
signal is generated at the DS term;nal of MPU 20 over
line 49 to the program ROM 24 to read out the
approprlate data or instruction at tlie address
%specitiéd by the address information provided to

the program ROM 24 via high-order address lines A8-Al1
and low-order address/data lines B0-B7. The desired
"data or instruction from the program ROM 24 is
returned to the MPU 20 over lines B0O-B7. The internal
MPU data sample rate of 512 bps is obtained by

using a 524.288 kHz crystal 60. The crystal output
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spécifi'ed by the address inforfation provided to the program ROM 24 via* -
hi gh-order address lines A8-A1l13amd | ow order address/data |ines BO B7.* The
desired data or instruction fromthe programRC]\/I24 is returned to the MPU

20 over lines BO B7. The internal MPU data sanple rate of 512 bps is ¢
obt i N8 BJVRERRBT drAn e MEL BRA-SCHET MAA Gy B LBUL Pt | 13 is -

di vi dedikydéd byt 1256Vy wnemarmxdmanﬁmn diagled by 256 by the MPU~
timer/ ounter Thus t ner._ i nt V|ded every, 1. 95 nsec, which
is the éBﬁFoﬁP SEEUR Hﬁmﬂf°vﬁ§§4ré??§ﬁr% FFEG (TBHER transmission rate
of 512ispsheFhafptoprtilatst rbarbesamﬂeacperﬁ@rmnéspmsmgport |.C. 26. The
speci f't8 ltggl %mrs%_lﬁgg Qxf agltftg; support 1.C. 26 used in the

cb arent n

present i nventi on e of ordinary skill in the art.
The support FIGC4 261|1m$1ﬁmaa# dkock rd?imeof 9theespon3| ve to lines

PB4- PBLobb8PeMIU2096AS ViR fé’% éﬁ»p{) in the preferred
P 0 evi ce, Sone

enbodi e I's a'général purp s operatlonal
capabi thegei paxss @fi supnent Il-tcs- 6ﬁﬁ)|n$ﬁdlifh thﬁth@embdl ng system of t he

prese”Enb@ﬁ%ﬁbhoﬁoul'do'bé%z%ntorﬂd/ @nf’%f'&f‘dﬁarﬁesﬁfﬂ l'ine decodi ng

function i s actual ﬁ@utl liséd. The four-line decoder enerates a CLEAR
DOWN siBniheoddit.| | fde7 sunpante hidad b in¢dipdessat four-Ihpes our-1ine

deCOdeae%deh'S(QogW@ f\Bifes i PBALPBY et rom "EPT5200 the battery
condition test circui e dead reset 92 genergtes a reset
si gnal §v¥PsI?ﬁ@999t4P Iﬁgf na% %1€§|1n %sgrﬁg??ﬁﬂ cally cleared
by t heelBodimenteienta tdend\ﬁl %ﬁufﬂm sdeyicg, i and soﬁewafe | oop for an
exce55| & %%E%%ionéf capahf¥3 éﬂféﬂgbgongiiiggdt 1%'rC”Ft 91 hed

application to the decoding system of the present

invention. For example, only a portlon of the

four-line decoding function is actually utillsed

The four-line decoder 90 generates a CLEAR DOWN

signal over line 73 to the deadman timer reset 92.

The four-line decoder 90 also generates an ENABLE

signal over line 75 to the béttery condition test

circuit 91. The deadman timer reset 92 generetes

a reset signal over line 86 to the MPU reset terminal,

unless periodically cleared by the MPU;tO prevent the MPﬁ

20 from staying inja'software ioop for an excessive .

 period of time. The battery condition test circuit 91 ~/

generates a signal over line 85 to the PB3 terminal

of MPU 20 indicative of the state:of'the'B+ primary

supply. The support I.C. 26 also includes a secondary

supply generator/regulator 93 which provides the

secondary power supply B++ to the program ROM 24,

the identity ROM 22, and the MPU 20. The B+ primary

supply is provided to the secondary supply generator/

regulator 93, the deadman timer reset 92, the battery

condition test circuit 91, and the four-line decoder

via lines 78 and 79.



generates a signal over line 85 to the'PB@ term-nal of MPU 20 indicative df
the state of the B+ primary supply: The 3dpport |I.C. 26 also includes a
secondary supply generater/regul ator 93 which provides the secondary power

supply B++ to the pro ROM 24, the identi nd the MPU 20. The
B+ primary supply is géﬁgld%dlf%u?%ﬁagﬁﬁoﬁd§i§wsﬁBﬁF§ gEnthg; 8eL0Adn8 at or
93_-t he deadman td»pseraﬁas:etcﬁfrmheohatbyryheoadcbumﬂgt eifrcaircoift the, and
the four-1line decoder v a, l'ine |IIu3 rates a

ow chart' of (robfekent abbSPIdR 2 in '] presartay eibodimsnndhe coi b of

the present invemdperationa preliicheilserepresentedhbyopbeatfilow chanxiti ch is

represented by ey chaLl fhoflfndeh®n TBhCHBOLEHRECTE b yRR o | o

system but the |nplenentat|on operat1on represe
FIG 9 is not nedestatheyimphementadioncaf §h§ ﬂEODQiGSd@PQ?@GdOPhat the

decodi ng operati %ﬁfé&&b@apsﬁfﬂaedsbxsower nBE@Q%igriE?h 13hited tieM

using discrete logic or a custom | nparlson 0 | ow chart of

FIG 9 with the s9gRe %%Geitl§§|H3d8¥sFﬁedd$§G§| theodecadisg granrtion
Appendi X A-1 throgghid- &“%éi-fbfﬂé&%? bRAbr'akhads fick g A eVeticn

desi gnati ons appear | ear as macro-instructions in.the
ind 4

software |istingss SepeLe %ﬂg BBRTCR GPSLOm dnCheal COBPAFISOR FIG O
corr'esponds to .+ hef CoAd KL6RCERarBSOEURTGON9apiear ithe sdudicds dode bot t om of

Go50ri bed with rcHLUEHIE B8 Fhe ABSRATAR, PERTSRLER §1Rfe i MPRSISER (o

swi tched on by clAsinthsoughhA<8, wik2 padécaltet that wvartiestscdf chensure a

prlnary supply VO&ﬁgﬂgnQEeaggighgégoﬁsp 59859&%%“?% FIG. 9 appear as
macro-instructions in the software listings. For
example, the GBATOK operation near the top of FIG. 9
corresponds to the GBATOK macro-instruction appearing'
tbwards the bottom of Appendix A-1.

The operation of the POC§AG pager decoding system
will now be described with reference to the flow chart
of FIG. 9. When the pager is switched on by closing
switch 38, the pager battery is tested to ensure a
primary supply_voltage greater than a predetermined
U - value. If the primary supply is less than the predetermined

value, the MPU 20 remains in a battery check loop, and
the pager unit remains inoperative.

_ Assuming that the primary power supply exceeds
the predetermined value, the next operation is to
initialise the decoding system. During the inltialisatzon
operation the 19 bit base identity code for
the particular pager is read from the identity ROM 22
into MPU 20, which then calculates the 11 bit BCH parity
value for each of the 4 different paging-codes to which
sugh pager is responsive. The four possible paging codes
are given by the four possible bit combinations of the
two function bits 20 and 21 (refer to FIG. 6).




value. If the primary supply is less than the predeterm ned val ue, the MU
20 remains in a battery check_lfgp* and t he- pager unit renains inoperatiwve.
Assuming that the.prinmary power”supply exceeds the predeterm ned value, the:
next operation is to initialise the decoding system During the :

| ni Ui Al iy OO 2 QEr 132 dPt %\f@i‘sée?éﬁﬂéhiyaﬁﬁi‘@sEOEonBe parti cul ar\_J ~

pager is read fromthe 1dentit I ch-then cal cul ates
the 11WORAS3@TSHhen, ﬁ/‘éﬁ%‘g }# ¥ PRUOZY fg'éit@ﬁ't ©Bagi ng codes to ~

V\ﬂi CP ¥#ch nﬂggulhéie {mppnbnmﬁ?uemz botragapess! eoPegwag-dteodgg arg gll ven by
the four i bl e bi onbi na ion bits an .
(refer WF'JHF% &1%3911%%9?@%%?}1%5 %%ragggﬁﬁﬁ 5‘8&& dependent
addreswamtlea.mmmgeat htiwe sparticubarhfrafe docation Later on each of

wth AP o hdk (pEPLLGITaFTRRRYE" PR UBkerRInRC T ST P00 on

assi gne\thetthemmmaor|t:w¢a¢fp'agerfourdpcssmbme pagehaequestsr two of the'
four pessi e n smtted to this pager. Al so
%tﬁ&dtiﬁﬁédh@& t f& ?Lgéil

during |n|t|a |sa 1 articu me nunber aSS|%ned to the pager is

read, from tAksSo qluring Wt&lbﬁatiﬁé kpe pertigudaragdamer) the tine

per i od xﬁﬁiﬁl@ﬁrhéé‘fgﬁéﬂ £6 %ﬁénﬁﬂkéf' QQ QEaB,hQréhn%Bbon' sation code word and
t he be%lﬁgnn_g of transmssmno frane, and (2) the tine

peri od el ¥ tFl&ﬁswgsggnc&?-"?l’rét&%|(6-r}ed‘hﬁr ame to the end (;f

the 8- fﬁ"ﬁié? ﬁ@éﬁu déewdélh) thet 888 EEOtQanthSQib\hOofﬂ gecs into its '
nmenory. MPU 20, al so ﬁEeads threiﬁ ﬁg gvel er out of the |dent|ty

ROM 22 s&ﬁ’oc Qﬂ%%agja% ¢e elﬁ?ﬁ P?é’?ﬁc utine. L

transmission of the assigned frame, and (2)_the
time-per;od'betwéen the end of transmission of the
assigned frame to the end of the 8-frame batch.
The MPU 20 then stores these two figures into its
memory. The MPU 20 also reads a threshold level
number out of the identity ROM 22 and stores same
-for later use in the BITSYNC routine.

Referring to FIG.9, . the next‘ operation in
the flow chart is to enter the GLOBAL macro-
instruction, which turns on' the receiver 10. Next
the GBATOK operation is performed during .
which the deadman timer is reset. In addition, \.J

a page alert is generated if, as a result of a previous

decoding operation, a page request has been received

and switch 34 has been thrown to the "normal'" position.
Next the BITSYN operation is entered, in which

. bit synchronisation is attempted.--The BITSYNC routine
is performed to give a phase-lock synchronisation
between the received data and the decoder circuit.

- It is ‘unnecessary to encumber the present description
with the details of the BITSYN operatiom, but in
summary the MPU timer is utilised  to provide a
distribution, over 16 data transitions, of the
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Referring to FIG 9, the next operation in the flow chart is to enter .the
GLGBAL nmacro- instructionwhich turns on the receiver 10. Next the GBATOK
operation is performed during which thejgeadman timer is reset.. In
addition, a page alert is generated if, as a result of a previous decodi ng
opekation, a page request has been recelved and switch 34-has been thrown
ta_the "normal " positioe axskmegatiNFEMNAHadgeDHn iALtek ¥R, 16 which

bi L synchr oni sat 9ok Ada@TPHHe LRGN & R fedprdsaned Lo give
chroni sa

a phase-| ock syn t1on between .the received data and the decoder

circuit. It is uihecaaxdmp @xcardsmde (Hhresheld (UEReT  BFEBIOWR LT t he
details of the BrbadNfaon aleoidditity’ ROMTEZ y the WPY timer is utilised

to provide a distrjbution, over 16 d ta trans t he -16 -
positive and negé‘tqj\?@-tﬁ‘df /ﬁ?"%ﬂ' 3 e-ii}6i€&éns?£|%?‘|%h t he
_dlStFBbu}lOﬂ |3 ?mwﬁﬂvaa duuhlﬁzﬁfveﬂﬁwena exceeds the threshold nunmber
previousty read fromt entit to
sanplhe data at +1/16t fﬂgfb:&‘a él%%%’a‘%ﬂ :E‘)%/Pa%% %@éd Tj‘%ll #ﬁi'ﬁek
synehroni sation immmimmudmms’@htm@ amétmcatbampt tat emadeand an
attenpt is nmade to M ’tth S%‘FE&E}? | é‘%t%‘n"‘@& agg
represented by t tk o Srat? ohar 8#? sync r6n|sat|on i's
not achi eved, tha‘dﬂesentﬁd; hshéthlflm@dﬁm eperationaki bhoekrnsI&ff the
power supply to 4y qg{tse 3 f@\ﬁétfeé%fe@s&' ogh8f MPBPERXEIB! €l ¥

one second, representln rOX|nate time between batches, before bit
synchronlsatlon|theeDEKQﬁﬁwﬂ Y1¥9%ti%ea.%hi@br9u§a$|ﬁéffEHPupeweﬁssun1ng

nQw that the VORRZ¥NG PGS 3ii@NPdceiver and the ROM's for a period of

approximately one second, representing the approximate
time between batches, before bit synchronisation is
re-attempted. This is a battery-saving feature.
Assuming now that the WORDSYNC operational
block has been entered, the decoding circuit samples
up to a maximum of 600 bits of receiver data looking
for a match to the 32-bit reference synchronisation
code word stored in the MPU memory. To summarise the
word synchronisation comparison operation, each data
sample is successively loaded into the C register of
MPU 20, then rotated left from the C register into
the accumulator register, the most significant bit
of the accumulator register entering the least
significant bit of ‘a series of three chained 8-bit
registers. or memory locations. The rolling 32-bit
synchronisation code word thus stored is compared
during each bit sample period_with the stored
reference synchronisation code word and the number
of errors is calculated for each match attempt. It
the number of errors after any glven comparison
attempt exceeds two, the routine continues, and
if word eynchrbnisation is not achieved in 600 bits,
the MPU enters the battery save routine for
approximately one second before re-entering the
. bit synchronisation routine discussed above. If any
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bl ock has been entered, the decoding ci roui t sanples up to a maxi mum of 600
bits of receiver data Iooklng.ﬁgﬂ.a match to the 32-bit reference .
synchroni sation code word stored in the MPU nenpry. To sumrari se the mord

synchroni sati on conparison operation, each data sanple is successively -
| cadedgtivea hbmp&nrﬁymntestﬁrdéﬂlﬁﬁ)1nfunler&otedflﬂfbitsoorthe C regi stef

t t t t.h { t f th | at
gt st apsBa HE, Hef, i gt e B SH EBHLEE I PRC 8P iy oo chainod
8-bit sggh&momismtmunanrd(has|annrﬂm®,rwmdlﬁg B8éxbi pregeelisoni sati on
code mQrd &Qﬁiﬁg(tﬁgj (f%%l£§bf dei%ﬁéénﬁhe Berlod wth the -

st or ed reF%rence S nchronlsa |on e mor nunber of errors is
© cal cul atdembdr tondiinthiane QX A . of | $tshBownnpessiblerrors after any given

conpar yp3guel e s words t&&éﬂ%bﬁfdcfﬁ&iewéé tggd if word

synchronisation 1 s not achieved in 600 bi enters the battery
 save r PFESQRCSCH AN QLYY )PWSe’é%'ﬂe%@orEe$Be§ﬁ§-8ﬂ-Hg the bit

synchron4sa@eebﬁéMEﬂﬁérih§K%E§eﬂb@bﬂu@ whicB¥xamindg- tHeven conparison
bits or tess, the MPU assunes t hat

t est results i n @ro#é_
synchr Gond t %ﬂﬁu#ﬁ%wﬁ%%l?%ﬁsﬁb?ﬂ AEsOBECAFr E¥C and it next
proceedﬁd:@s@#amm vidmg,oraewswf-y $avespogbtel (BAPSAN19N attenpt to

100,005 Bl e LRRREE I RPLAE! UL SRS S53 R 10T U5 i e oul o
enter|m@déﬂyernanduaounsﬂpn&yuwo&tagee antitnl® mSethbeffozree for the
DL oo et el P 20 O USEdaned PRbAELYuREYSaGRY L5 (PATSAVD).
voItag¢heunmevinnsixxnaknuﬁated (during initialisation)

value of the time delay between the end’ of transmission

of the synchronisation code word and the beginning of

transmission of the assigned frame information.

When - the DECODE FRAME operational block is entered,

the decoder circuit examines the informational content

of the two address code words W1th1n the frame assigned

to the particular deooder.: To summarise'the_address

code word decode operation, the received data bits

corresponding to the first address'cOde word of the

assigned frame are input into the MPU C'register,

from which they are rotated left into the least

significant bit of the_accumulator register, the ' o’

most significant bit of the accumulator register

being input into the least significant bit of the

first of a chain of three 8 bit 'regiSters'or memory

locations. When the entire 32 bits of the first

address code word of the assigned frame have been

read into the above-described memory locations such

addreSS-code word is compared sequentially to each of

the four 32-bit pager-dependent address code words

(previously calculated and stored during initialisation)

to look for a match, indicating that the pager has

received a paging request, The number of errors for



t he expected receipt of the assigned franme, utilising the previously
cal.cutated (during initialisation)-value of the tine delay between the end
of “transm ssion of the synchronisation cogg word and the begi nni ng of
transm ssion of the assigned frame information. Wien the DECODE FRAME
opthlonaI bl ock is-entered, the decoder circuit exam nes the

i n{ormational conggah emeb.Qihbﬁ addbaa%uqacted/;mm wift Wine e e
assigned to the parti cul

To summari se e address code rd
decode operati on, Fﬁ@rﬁegﬁi 88 8§t de58es at&ﬂcé’fﬁér#ﬂ Fa &qﬂésfor?%sti&ﬁﬁ%ss
code word of the aeshgvedbésanmadse indicating tthe [Resenomict & ,pdging
whi ch they are rota 't :
accunul ator regi sfghﬁg?h r%i%"agdgggﬁ %gé% r@n{aﬁ%nfiﬁtngbg %tﬁ'gﬁ lrseg‘faé ried out
bei ng input into thdceedor Tagh fHremd, lsﬁn&f ﬁﬁ&é'iéta? f@n? three |
8 bit registers ol n?ﬁ§5§ | ocatJ ons t he entlre 3 bi t t e first
address code word 3P $8 §08% Fofds . §&Apteined fithin each
above- descri bed nessignedcfriames, such address code word i s conpared
sequentially to each ofgt it _pa nt ad ess Co e mords
(previously calculated&ang E%@%é&ié %ﬁﬁjj %ﬂé&%ﬁ% )pq ?%RR‘Q
mat ch, indicati ngmﬁerVnorqu,eSMS:h eaéell\secﬂei:qngmtgi.r equEStthe ﬂ'ﬁ‘@eﬂui@er
of errors for = gaghiRO¥RA' l.cul At f g of errors
is two or less, a succesgpa hé% Pg%co#sﬁal&?%r&a{}%dﬁa lH’Eir)%dfe
i ndi cating the prEQEHGEPQPdénﬁaQPnGhﬁeGG@@EMIﬁﬁadukﬂdasssxnhdewwabdmﬁsh|ng
operation is carrgefle®tted amphqei e an r '
fQ[/two address code words belﬁ cont ai né{d %als'l'r}rgeflc%&asm fh’eée#) 1%%? ﬁpr%ugh
page has been reck eearapﬁéuﬁsn ion &R ttﬂi'@ Rthery handvalif #he ipsger sis in
determned. |f tbRep@g@dbrySmode, the GNOPAG macro-imstruction calls . for

- Storing the page request for later recall by the pager user.
Next a second battery save routine (BATSAV2) is.
entered, cutting the receiver power supply and reducing
the decoder supply requirements during the period of time
between the end of transmission of the assigned frame and
the end of transmission of the batch. This again is a
'battery-sav1ng feature.
The next operation (GWSCHK macro-instructlon) is

to check the synchronisation with the synchronisation
word and to adjust the bit synchronisation if required.

' w To summarise this operation, the synchronisation word
associated with the next batch is sampled at the exact
time slot in which it is expected, and it is stored in the

' same manner as was described above With respect to the
initial synchronisation code word. The subsequent
synchronisation code word is compared to the reference
synchronisation code word stored in the MPU memory, and
an error of two or less bits is accepted as proper word
synchronisation. Assuming that word synchronisation has

been achieved the second time, the decoding operation
enters the BATSAV1 del_ay routine followed by the DECODE

routine, the operation of which is as described above.



not in the nenory node of operation, the audio tone corresponding to thes<
transmtted address code word iggg_enerat ed, .anplified and signalled to the
pager user through the transduc 48. On the other hand, if the pager isiin.
the nmenory node, the GNOPAG macro-instruction calls for storing the page:i

request for t ar, Jwe ; n save 1
roﬂt I ne (BA?E%V?)?’{ts%?r#éL%dq%uﬁ%e t ae .I%_ %vé?c%%f\/\grggg%%§ﬁgﬁd \:/
reduci AgStRategdsdecentanly featune mhithe inyrptien perlﬁdtg¢ ti me between

the end of transmi ssion of the assigned frame and the end of transm ssion

of thethdmpt atlhiyncionisstfobavi€hythévsiBskgakrte. The next operation

GASCHK -dnstryuction) heck t hr oni sat | ith th
SynchSTERIHARRHGR RS FOER (ZPSURESLiE & RERPBNSERGR | { required. To

EUWWﬁwuuniﬂwﬁacamséﬁdnuhattsmpynsbr?uéhasynahngndsasieniated gﬁth éhe next
atch.is s ed at the ex | S in heil i ected, and it is
store&'si P& c?mﬂh?eregg{ﬁﬁggg%sﬁﬁabﬁangﬁgggi&?t Rér ?é%ect to the

i ni ti gagemds dneradsed chfictherdecddingubpeationsydoelsr aotsat i on code word
is co 0, r CE.S [ ' : d .n the MPU
remor e eibA Ly, e £ HRE B 2F; EhbRRORTHR LGN, oble¥atd Ar)
synchridre stop of thestiowmochart . woBecayaehodntbeat fdnikes tdoen achi eved t he

secon ' L N [ e ' \Y out i ne

foll o%e%‘%?%*% ¢ %ﬁﬁ%ﬁ%tﬁgt Qggﬁg;ﬁir%ﬁgg’; e\%hglﬁc %p??a?siorge’scri bed
above paging 1i91f°mtl=@t°%ﬂ¥¥bﬁ39¥1gh§§d§8§dﬁn§ef bakcdn @y represents a
stratl o Gri¥icyad PRl 16st O ThEs D¥eiki aBsirhbleNecibisatile At

synchronisation wth the subseguent s*gchronl sation code word results in a ™

error & SRSt (INGL ¢ vER2E tREFR2EPRAPT ARILUCR P SHDSRTORLSS, i s nade, ™
si nce wilth flid @Eveques!s SSyrchrohidatiohheode word may have

been. attributable to a noise burst or a transmission fade,
for example, rather than a true out-of-synchronisation
condition. ’

Before reattempting the wordsynchronisation
operation, a time delay is entered, so that the
receiver and decoder supply requirements are reduced until
the_expected transmission of the next synchromnisation
code word. No attempt is made to decode the contents
of the intefvening QSSigned fraﬁe; since it is not
certain that word synchronisation is valid, and it :
would not be desirable to search for page information, f\)
since the possibility of deéoding a false page
indication is iné:eased. | _
If on the second_attempt, sjnchronisation-to the
synchronisation code word is not achieved, at least to
an error of better than two bits, the operation is
- thrown back to the BITSYNC opefational block, and
bit synchronisation is attempted. Prior to attempting
bit synchromisation, a delay pperation is'encountered,
to turn off the receiver supply until about 10 msec
before the next synchronisation code word is expected.



pager«is increased if the decoding operation does not automatically revert
to the bit synchronisation operation at the top of "theflow chart. Because
of<the finite time required to.carry out the bit synchronisation operation, .
pagi ng information .occurring within the @9e bat ch may be irretrievably. -

| ost— Thus it is desirable to assune, at |east once, that the reason for
fajLure to synchroni selni thet eyedith$hqute rithes syohadniad tior RRenws tomels
have been atlribuball@ssul HUgatdives et ShHLAAINHE S SyHkd Adleisd fion word,
exanpl e, rather than a true out-of-synchraonisation condition. Before
reattenpting the &Bedbdfnsynchrondsation s ixaradiustifd ddihneeesspry ed,
so that the recei y@4138d nge TR meBtP Ml ueS B 1L TR de 1 ¥n T rBsll CRimbdd | £ t he

expected.transm ssion_of the next sync isation code word.  No atifenpt is
made to decode théa@gljrleént@i@f“ me%ﬁgb HIRPL/SQYHRE romhe s&?&% it is
.got'_ ceglt ai n that wrah ];ﬂsim@nr @_m'gwf o tire \Bshichrc&ntis'h étidﬁ;&?ﬁ@@o?@a |
esirable to searc I pa I nf o tion, sSinge the possibjljt codi ng
a fal se page indicati gﬁ g‘?%e‘rm%gg’.ovﬁ’ dirspt e see%%‘ﬁ @H"len#ﬁg Pirst
synchroni sati on t attleapty athsynchatomirsactoicon worth | thencsubsdquwemtl, at | east
to an error of be r n.t | t t.i | 0. 1 he
Bl TSYNC oper at i on%&%&hggﬁlsgh\%ﬁ'% t&s%%'%%ﬁﬁit#%h#éseéaﬁ%tgﬁ kp%?%%g to
attenpting bit sydafosmagdionooccuning dring i the i assignedt trame of then
of f the receiver %%al é%ﬁﬂnw- (aéﬁﬁfg téﬁ*fﬁ%ﬁ BYEFOT 91 Lon
code word is expec%te .&ia - (S) - In t]}]?'(e)1 (ra%&(;nt i at&ft he sync ron?sgt?%fabé
operation is succehemnge rthgdr magjne dniomeatiion whhtheniest: onHoBeUeTs he
biit synchronisatiqn ithd ettt lAbengt NPEWSPd Ysyrdhtorigagtibe 18an val ue
of ™a predeterm ned nunber_of . .
: successful, and the probability of success will be
high, the decoding circuit will be able to immediately
look at the paging irformation of the assigned frame in
the next batch, Ttis should he contrasted with the
situation which would have occurred if the decoding
operation had automatically reverted to the bit
synchronisation operation after the first word
- synchronisation failure. In the latter case not only
would possible paging information in the assigned frame
associated with the current batch be lost, but in all
probability the paging information of the subsequent
batch would also be lost, due to the finite time

required to achieve bit synchronisation.

As a consequencé, the present invention, by employing
a decoding strategy which makes at least a second attempt
at synchronisation with the synchronisation word reduces
the chances of missing paging information. The result is
a pager with higher sensitivity and increased
competitiveness 4in the commercial area.

I



sanpl es taken by the MPU timer/counter on the data transition ed'ges of t‘;ﬁ_he=
synchroni sation code word. As nentioned above, in the event that the fifriste
c.attenpt at synchronisation w-<Rkhe subsequent  synchronisation code worad i$
.unsuccessful, any paging information occurring during the assigned frang of
-the associ ated batch will be ignored, so thai there is sonme chance that
pagi ng i nf &nHiildn DR APRAF s t0 HARRRSEH fﬂg1§eﬁsﬁd3£ftt enpt _at-word -\
he Qe ne e e e, o el ing D
e decoding cictcuit w e, 10 i | a ok a e pagi ng :
| Lf or nEERGn SSPChTOniSathaR] GIEGHLT Y o8 Bodbdied LpnAumeTsli d be
cont r astisdwalysh amide maiyt uassuse ety embddinenesoothercdhahn tthe decoding :
oper at jon,h u ti ) V. e o] e_hit chraoni sati on operation
after HSfF?ﬁl?? \tﬁﬁ‘ 5%%4#%‘?%@#& o%e# aﬂtlgr E'Bhl ﬂ%¥%§q1%§{at Ffee not onl y
woul d possFoire exagiple j Wyrextension ofiethesworddsynehromdsass ated with 1he
curren t tqs | o] LLI h aQ).ng J tion of {he
subseqrﬁéﬁ %gﬁéﬁld&%%%é%%ﬁ%%ﬁé’%g*%ortpﬁle‘ ?In% ?g-%en%%i red to :
achi evetbachdevimg ward isyncheonisshiegumayebet Bd lomeshnt i nvention,. by:
- el oViBededeCqd kN FEnUBLER JRKEELARLEA3 SoiRrond attempt at

synchroni sati dn w Q,;i/nc rohi sat1on wor educes the chances of i
m ssi n§ypehrepiswtdomivanld Tresuttuin asdgcpegsedisucaeassher sensitivity
and in S 'igg@fﬁ' hgeC | aal 21 - It wll be:
appar'e('ri\'ts'%t%o t%?g)g‘fg%lgd I n %%?%r?ftgg?reéﬁgigiagcﬁ%ggf Pager Decoding :
Syst enSYRCATONIARYL LoD FASWLHERE ohR shRPORTECTAY timed Wieapding ed in numer-
OUS WayhdaRS ) TBLLEEHEn PN CE G2 s FRBREOR1BRT iR BHIA L €T T ed form |

specificall'y set, out. and descri bed_above. .
transmission have ended. In addition, frame decoding

may be undertaken even after an unsuccessful word
synchronisation operation, provided that the probability
of receiving false pages is maintained at an acceptably
low level. '



For- exanpl e,
above,
al | 'owed. However,

woul:d result in a
initral fal se syn

by extension of the word synchronisa- tion strategy di scussed’
“nore than one re-attenpt at .achieving word synchroni sati on may be

an excessive nunber of- a#2 enpts at word synchroni sation
decr.eased successﬁ&ﬁ%&Fﬁﬂf tgrthe possibility of (1)

chroni sati on-resul o rectly tinmed decodi ng and
synchroni_sati on should the transm ssi on have ended.

(2)~subsequent I§§5é§%b

In addition, fra dic Tray e Il rtaken even after an unsuccessful
wor d synchronisation opel ifon, 7rwiﬂqmm that the probability of receivi g
fal se pages i s maintaine an d& | ow | evel . -22- APPENDLX 1
GRXON BSET 7, TIMER B gq 7, 1 ERCiEr ON5 NOMDATON AIE [err] .-
B+ ON NO DATA ENAEBE?LQA ,#$[ rrTA GRXCLP WAI T BCLR 6, TI MCON DECA BNE
GRXOLP BSET JA ENABLE #% [err] GRXOLQ WAIT BOLR -
6, TI MCON DECA BNE QBSE MCON RTS GNOBI-T SI CP HICFFLQDX
#HI +OFF BNE | GRXOLP - 3
BSET 1, PORTB DATA ENAEBLE
LDA | #3€
GRXOL® WAIT - . _
ECLR . S, TIMCON - :
DECA !
BNE - GRXOLD :
BSET €, TIMCON
RTS
W GNOBIT SICP HI,OFF
LDX HHI+OFF e
STX PORTEB
LDX $##OFF
. STX PORTE .
GNEHOP LDX #8242 4
ESET 7, TIMER
JSR DEKONE .
BSET €, TIMCON NI T
ERA CBATOK e
GLOBAL BSR GRXON TURN ON RX.
GBATOK SIC HI, ON HI I ON
LDX #HI+0ON
STX PORTE
" DMTON RESET D.M.T. g
LDX #$SE -
STX PORTEB. .
CLR BLUM -
LDX #2026
STX PORTE : ' Nig,
JSR BTSYNC TRY FOR BITSYNC. ';j
TET DFLAG TEST FOR PRGE" .Lg
BEQ GBITNP "
BRCLR €, PORTA, GBITNP PAGE IF IN NORMQL
JER PCALL




R
-

STX  PORTB LDX #OFF STX  PORTB SNBHOP LDX #8242 ESET 7, TIMER : -
JSR  DEKONE BSET 6 TIMCON BRA  GBATOK GLOBAL BSR ~ GRXON  TURN ONe.
RX. GBATOK SIC  HI HL 1230M LDX  #H +ON STX  PORTB DMION RESET,
D.MT. LDX  #$86 STX R.- BLUM LDX .$06.STX  PORTB

.. JSR  BTSYNC TRY Féﬁ§§§$g¥ﬁé “2rsT  DFLAG  TEST FOR PAGE BEQ - ™
GBI TNP BRCLR 6. PORTA, GBI TNP PAGE | F IN NORVAL JSR  PCALL - 23 -
APPENDI X A-2 GBI TNP BRCLR 0, BFLAG GNOBI T | F NO BI T SYNC. RE GBI TOK DMION

OTHERW SE RESET DMI' LDX #$86 STX PORTB CLR BLUM LDX #$[err]5
STX PORTB JSR VDSYN1 TRY FOR WORDSYNC. SIC .~ DMrI, ON :

GBITNP BRCLR @.BFLAG,GMNOBIT IF NO BIT SYNC RE
GBITOK DﬂTON OTHERWISE RESET DMT

LDX #486 i
STX PORTS _ ' '
CLR BLUM : .

LDX #3505
STX PORTE : |
JSR WDSYN1  TRY FOR WORDSYNC.
sIC DMT, ON :
LDX #DMT+ON - | : o
STX PORTE ' | ; hd
CLR UM -
SICP HI,ON
LDX #HI+ON
STX PORTB
LDX #ON
STX PORTB
BRCLR &, BFLAG. GNOWD1

GWDOK: JSR BTSAV1® OTHERWISE WAIT
JSR DECODE THEN DECODE FRAME

DMTON  AND RESET D.M.T.

LDX  #%8E .
STX  PORTB =
LR BLUM | AT
LDX #3508 - e

STX  PORTE S
JSR° DECODE AND THEN IF CALL
TST  DFLAG  RECEIVED GD TO
BER  GNOPAG = PCALL, OTHERWISE
BRCLR 6, PORTA, GNOPAG WAIT AGAIN UNTIL " ..
SICP  HI,ON e
LDX  #HI+ON : :
STX  PORTB o TR
LDX  #ON , : oL
STX  PORTB . | o
JSR  PCALL  SYNC. WORD I8

GNOPAG JSR  BTSAV2  EXPECTED.

SICP  HI,ON
LDX  #HI+ON
STX  PORTB
LDX  #ON

| . STX  PORTB

GWSCHK JSR  WDSYN2  CHECK WORD SYNC. &

SICP  HI,ON
LDX  #HI+ON
STX  PORTB
LDX  HON

STX  PORTE - ' SRR
BRCLR 4. BFLAG, GNOWDZ ADJUST BIT SYNC.1 -



v
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LDX ° #DMI+ON STX PORTB CLR BLUM SI'CP  HI ON LDX #H +ON STX
PORFB 1.DX #ON STX PORTS BRCLR 4, BFLAG GNOWD1 GWDOK1 JSR BTSAV1
OTHERW SE WAI T . JSR DECODE . THEN DE FRAVE DMTON AND RESET
D. M-% LDX . #$85 STX - PORTB CLR BLUM LDX . #*06 STX PORTB JSR
DECCBE  AND THEN | F CALL TST DFLAMPENDREQELYED GO TO BEQ GNCOPAG
PCALL, OTHERW SE BRCLR 6, PORTA, GNOPAG WAI T AGAIN UNTIL SICP HI, ON LDX
#Hl +ON STX PORTS LOX #ON STX PORTB JSR  PCALL SYNC. WORD |'S
GNOPAG JSR BTSARDOKEXPECRED. @SEERAGIHOTBERWDSE: CHECKOWHETX .. PORTS
LDX #ON STX PORTS GMREHK JERDOKIWDSYRR WACHEERRWEIRBTSFRAMER. S| CP
HI ON LDX #H  +CBNGHNXL WAPDRTB : Coer el
BCLR &, TIMCCN

DMTOFF _

LDX  #3B5 S
§STX  PORTB - SRR
CLR  BLUM - e
LDX  #sB5- ' :
STX  PORTB

WAIT '

BCLR €, TIMCON
Lbx  #ez42

JSR  DEKONE
BSET €. TIMCOM
JMP  GBATOK -

N ~ GNOWDZ WAIT .
BCLR &, TIMCON :
DMTOFF
LDX  #s8S ,
STX PORTE B
CLR  BLUM 5
LDX  #s@S .
STX  PCRTB g
WaIT |

BCLR €, TIMCON .
ERCLR @, GFLAG1, GNWHOP
BCLR @, GFLAG!
LDX  #224E o _
JSR  DEKONE e
BSET €, TIMCON Ll
JMP.  GBATOK

GNWHOP BSET @, GFLAGH

R ®
<

LDX - #3249 e
S JSR  DEKONE : R
DMTON  ° .
LDX  #$88 L pors
STX  PORTB e e
CLR  BLUM . R
LDX  #30S o o

STX  PORTE .
BRA  GWSCHK . o

e e = cma— . C -



#ON STX PORTS BRCLR ‘.4, BFLAG GNOAD2 ADJUST BI'T SYNC 1

LDX - 24- )
APPENDI X A-3 GADOK2 BCLR 0, GFLAGL OTHERW.SE:

WAI T FOR NEXT FRAME. GNOWDI WAI35BCLR 6, T | MCON DlvrrOFF #$85 STX :
PORTE CLR  BLUM LDX  #$05 STX  PORTB WAI T mﬁm llr -
#[err]242 JSR  DEKONE BSET 6, TI MOON JMP BOLR

6, TI MCON DMIOFF LD X #$85 BIXims PORTB CLR BLUM LDX #$05 STX
PORTB WA I T BCLR 6, TIMCON BRCLR O, GFLAG 1, G\WHOP BCLR 0, GFLAGL LDX

#8246

1. A decoding system for use with a receiver
receiving a transmission signal comprising a periodi-
cally recurring synchronisation code word and at least
one address code word, said decoding.éysteﬁ c0mprising:

- means for receiving said synchronisation code word;

means for compéring a received_synchrdnisation code
word with a reference code word and for generating an
indication of the quality of such comparison;
. means for generating a cOmparison count representa-
tive of the number of successive comparisohs'of success-
ively received synchronisation code words with said ref-
erence code word; o '

decisional means responsive to said quality indica-
tion and to said comparison count, said decisional means
generating a first signal if the quality of a received
synchronisation code word exceeds a predetermined thresh-
old value, generating a second signal if the quality of
the received synchronisation code word does not exceed
a pre-determined threshold value and a pre-determined
aumber of comparison counts has not.been exceeded, and
generating a third signal if the quality of the received
synchronisation code word does not exceed said pre-deter-
mined threshold value and said pre-determined number
of comparison counts has been exceeded.



JSR ' DEKONE BSET 6, TIMCON JMP. GBATOK GN\WHOP BSET O GFLAG LDX
#8&2A9- ISR DEKONE DMION LDX #$86 STX. PORTB CLR BLUM LDX ﬁ T“"

STX  PORTB BRA  GWBCHK _ -.26 -Cains 1. A d mml “m “
for.use with a receiver receiving a transm ssion signa

per¥edi - cally recurring synchronisation code word and at Ieast ‘one address
cqde word, said decoding systen1conpr|5|ng nmeans for receiving said
synchronlsatlon code woy d;py (%?§¥éﬂ9r@ci€€ | ygdesy e hi onifat

code word with a reference code mor an or generat?ng an ?%@IC&??O% S$H
the quality of su@pihfstemfurkher ¢omPEESeSati ng a conparison count

representa- tive of th%élﬁ@efdf)fsfdmﬁiﬂfn %ﬂ'é@@&dﬂﬁgsﬁﬁﬁﬁéﬁ tbVBh¥
recei ved synchronlsatlon code wor ¥nth said ref- fren e code word,;

deci si onal means rEARHSGIANG IR F3LY ETRSRI EPLS18RBhiand to sai d
conparison count, sai d pis | FESHONSIVE ﬂ@r@iﬁdlﬂmﬁdfsighamgaal actukiBéng
quality of a recelved 3¥ chronlsat ﬁ gg e word excegds a predeterm ned
thresh- ol d val ue8 chx ?ﬁﬂﬁ?a?§ t {B quality of the

recei ved synchron|satlameanskiatwahthm$imgtsaidesﬂnehponidatéon1nede word
threshol d val ue agcdom%ﬂfné’%éﬂg Weﬂ%?rs%cﬁ?gﬂi‘éh%%ncﬂ‘.“&Eh!ﬂ%@eﬁm

been exceeded,

3. The decoding system as rec1ted in Claim 2

and further comprising:
o means for recelving said at least one address code

word;

means responsive to said at least one address code
word for comparing said address code word to a reference
address ccde word; | |
| means for generating an indication cf a match when
said address code word matches said reference address
code word; and

means for actuating said address code word com-
paring means in response to said first signal and for in-
hibiting the operation of said address code word com- _
paring means in response to said second and third signals.

4, The decoding system recited in Claim 3 and
further comprising: ' o

means responsive to said third signal for enabling
the operation of said bit synchronisation means and for
inhibiting the operation of said sgﬁehronisation code
word comparing means.



generating a third signal if the quality of mem sation %

code word does not exceed said pre-deter- mned thresh -and sai d
pre-determ ned number of conpar i2Jorr count s haS\“mgu wﬂl 2. The .
decodi ng systemrecited in Claim1, wherein sai er conprises:

means for synchronising said decodl ng systemto bi t transitions in said
transmtted SikghBe decoddng §ySiam racited din fleimi4 ath?I;'ﬁl&ct uating e

sal dhbl éasu?alﬂr Qs b@@dmsﬁmbwm%xc@ﬁstwum £ Up re-

synchroni zati gn code wor,d .co S en bit, s ronjsation is

achi eve e termipe g&&'& P EEF: ?tagmi&g %’é?t%?"ﬁ*"%%# :Q%'Ela urt her

conpri swiigh respecitoty ahe synrhawmisHt iomdode ewsrid] esnd coge-~wor d; neans
respons Ieast one address code word for comparing said

t
addr ess!tggaegﬂ%gaq‘ﬁg %°r ef erence address code word; neans for generating an
i ndi cati on omeansatfor dedermdindngid ds:&sindainmrmbr&mdhesrzes-el reference

address d t r rd com-
pari ng gﬁg ?ﬁ%geg%%nste o%sefﬁ(?%c ﬂfé Sl gna %ﬁ?jﬁﬁ?nlff €&%¥\gl ng the
oper at i hovf codied waardr anst d'él@emidmﬁms qiarslt@dn%m imtervabnse to said
second gpd EB!:J Qe%leg.ﬂﬁlﬁngél ﬁ&hﬁ@rd F §§? ? &al m 3 and

further conprising:_ neans responS|ve to s or-enabling the

oper ati §f &hesiimepbetFaamtha and af maid %f%ﬁt$mbl gndg the
oper at i gleObeganAing" ¥ WMt SR ErSVIPREi68 8838Sword;
a power supj:ly for enabling operation of said
decoding system, and - u
means reSponsive to said determining means for '
disabling the power supply to said receiving means dur-
ing said first and second periods.
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5.. The decoding systemrecited in Caim4, wherein said at |east one

addr ess code word occurs during a pre- detgrn ned t| i |
transm ssion signal with-respect to the syﬁ br oni sat i j!lﬂ lﬂﬂ ﬂillgm fur-
t her ‘conpri sing: nmeans for deternlnlng a first tine pe i ng
to ke tinme between th end, %ﬂéﬁ [

beginning of said ti me%l nterval ar@fﬁg‘%}; ermaffﬁ#]g@gaegvg% g%?od
corresponding to ﬂﬁ§3ﬁﬁi§8x§\M§#ﬂﬁmﬂ§Siﬂp(ﬂisnﬂli¢¢mm@i$nE8valpand0dhe
begi nni ng of a sumw&tecimmdga nﬁhfmﬁwré’oa@ mraﬁ&pekyléaéa

enabl i ng operation of deco % tem  and nmeans responsive to sal

det ermi ni ng neans 9% § fpd ?1 rs%jc&)diﬁpqg%&lW?%@l ipeludiags

dur- ing said flrmbaisi£U¥X¥§thVin§k3aid S¥nchfonisdtionlcode wor®,
6. In a decoding %%thﬁfcr'use with a ecelver recei ving a transnission

si gnal conpri sing vement £ %% synchronisation code word and
at | east one address cumansorfbr cnnphr&ngxhrmpea&ﬁeumsyméhmbﬂgsﬂtﬁoﬁ for

recei ving said SY YL code t he_ | oprovegent .c risin ans

for conparing a regarealrev%’%ﬁ@n it & %é‘b%?i ‘3%? ‘?Ea%d g‘?gr%ﬁﬂﬁgﬁgE

word and for genemﬂg—anu}nﬂicatiamuotnthﬂ quﬁiiﬁ&ﬂcfysuﬂhscmmpanﬁsan;son

means for generating a éﬁ%{& ég& 8$ ﬁ@er P@er of
succes ve re

successi ve conpari sons o HCHT ONi S At T 6n® eBte wor ds
wi th said refer en&@nd@tdwgoraf thﬂinﬂ!h%ﬂcﬂﬁﬂSuﬁﬁﬁﬁsiﬁspemmP&EiSQDSaoﬂ

quality in- di cat it cuibive 3Pirb COVEd | SPHCKARE s o 5808 é@&é%&{i&é with

said reference code word and _ _
decisional means responsive to said quality in-

dieation'and to said comparison count, said decisional

 means generating a first signal if the quality of a
received synchronisation code word exceeds a predetef-
mined threshold value, generating a second signal if
the quality of the received synchronisation code word
does not exceed a pfe—determined threshold value and
a pre—determined number of comparison counts has not
been exceeded, and generating a third signal if the
quality of the received synchronisation code word does
not exceed said pre-determined threshold value and

‘ said pre—determined number of comparison counts has

N~ | been exceeded.

N\



‘means generating a first signal if the quality of .a received : is
synchroni sati on code word exceeds a predeter- m | ue, -
‘generating a second signal ii gipe-quality of tmwmmﬂmnnﬂmﬂmom sation °*
code word does not exceed a pre-determ ned threskhold wal we and+a .
pre-determ ned nunber of conparison counts has not been exceeded, and ~/
generating a thi r A sradid pagimg deviceyfor decoddvg wcdrapsehroni sati on
code word does not exceed said pre-determ ned threshold val ue and said

pr e- det enniisskbm signabfcomppisingnacplinrslhiy péedigideddyd. L M S7.

A radi o paging device for decoding a trans-_m ssion signal conprising a
pl ural i t \engoded)ihits yineteding Hpt Reriedigrldya reenrs [8YR*y ecurring syn-

chroni sation code word and at | east one_address code 5. rd

r epr esentGhRPRLFAHEOR BRAL WOXE,; ané_eﬁ‘céeeaﬁpf’rl&i _ﬁé.srre&?ei"\?g& means; and
T34 T ocordRh TaRrRseREinE,d BaRE TOABPEds Jaid Aovage. CRERIISARE o,
cynchr oni oi ng THESEEEF PBRS57 884 0" synchr oni eat i on and decodi ng- neans. to
sard ransm b Bhldns dirion snq ESBBRIAE sRABRULIAupGREeS Ve 1 ecel v
number of - conphe kAo MERRE (rEgsiRg k2 SRR’ sRioctler MG ©l Nl cat i on

of a 20.  matglncPRdhbhAl BBAP1BAR6C BadANdiolgi® ncar Wil nNeans

responsive to said Tirst match”indication for conparing said at |east one
adqriess cesketaPifngi hAsdtuctions and data for use by said logic <

means; | |
means for-synchronisihg the operation of said
synchronisation and decoding means to said transmitted
hits: _ . _ _ .
15. means for comparing sﬁcéessive received synchron-
"isation code words with a reference code word stored
in seid hemory means until a match condition is found
or ﬁntil a predetermiﬁed number of comparisons have
been made and for generating a first 1ndicat16n of a
20. match condition when a match condition is found;
means responsive to said first match indication for
comparing said at least'one address code word with at
least one reference address code word stored in said
memory méans and for generating a second indication
25. of a match condition; and.
means responsive to said second match indication

for indicating a transmitted page request.



.-
»

| east one reference address code word stored in sai dmﬁﬁd for~
generating a second indication 25.., of a.match condition; and neans’

responsive to said second nmatch indicatiogga indi tﬂm g"t’nﬂ;m gt ed
page.request. . -30- 8. A nethod of operating a de o idi ng a
tramsm ssion signal conprising a plurality of digi- tally endodé&d bits

i Acludi ng a peri odi cal By Aemerthiody osfy roprerati iang | 20 rdesrt n rek tteml cﬁécdmﬁmg
one address code & < RN TRV To S M | Si ‘
operation of sai dwgré%ogl négs%%t e%qtgo saié {Ir ansslnjgﬁ ts&/e‘%f{s‘u%f{g]go{.&gl _
-synchroni si ng t hetd3dyaenee ddite dasdaidiqes ys tpeniadicdlipirecurvingai d
synchroni sat fon cagecheblissath o0 Badd Wbrifidhdlaf s O Und Ulidrosd'Udue

with at |east one _reference address code wo indica- ting a natcl
condition if they"er&,s§8ddamethod, comprising: 4) nmking a determination of

whet her sai d decodi ng 1ysE§#ichrondiaditgd the bdiat iif B¥ $ika HedSdthg |
synchroni - sation code rds; ,5) .makin sulsequent - determ nation o

whet her said deco&yﬁgeg‘yvg"erﬁai@ Mﬁ%%%&:\' third one of said .
synchroni sation code \_Nal)d_synich_mmiid;idxgc%@@W%@Wﬁﬁiﬁ%@ﬁ? EO
aturning to ot opoyaeRr ook Kk dre S AN QT ARNERNISRTL o1 C048 RS
been | n synchroni sati o8)wicompaaitig isaid @t I¥asthiche yaddress Smiéwmir:‘?nﬂﬁed
T e nsen LMo iRl Wb lai Ut NOLP RS SR 000,
code wor ds. ting a match condition if they are substantially simi-
-~ .. lar . | | | - -
' 4) making a determination of whether said decoding
system is synchronized to a second one of said synchroni-
sation code words; '

' 5) making a subsequent determination of whether
said decoding system is synchronised to a third one of
said synchronisation code words, if said decoding sys-
tem was determined not to have been in synchronisation
with said second synchronisation code word;

6) returning to step (1) if said decoding system
was determined not to have been in synchronisation with
said third one of said synchronisation code words; and

7) returning to step (3) if said decoding system
was determined to have been in syanchronisation with said
third one of said synchronisation code words.



* C L M S * 9, A decoding system substantially as

her ei nbef ore described with reference to the accompanyrng—draw ngs. 10. A -
radi o pagi ng device substantially as herei nbefore described with reference 7

st ant oty as harel herare dsscr bea w s h WHPAEHEIRIRR S comate ne-

*

drawi ngs. The text of the speggification has been %ebroﬂuc%d by phot ocopyi ng
the applicants original typeStript. It may contain a few anendnents which
are difficult to read. The original typescript containing these

AMENdPNts Jeed8alng eyt edn  BublitaRt TS a2 Heteinbetore | C°

~ described With reference to the accompanying drawings.

10. A radio ﬁaging-deviqe substantially as hereinbefore
described with refergnce to the accompanying drawings.

11. A method of oPe:atingla decodiﬁg system substantially
as hereinbefore describea with reference to the accompanying
drawings. = ' |

The text of the sﬁéﬂiuﬁoﬁ has been nm&d by photocopying the oants original :
typescript. It may contain a few amendments which are difficult to :..:.ppli The original e
typescript eauta.tgng these anendaents may be inspected on the premises of .the Patent Office



