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1 -+ 2105077 Radi o Pagi ng Recei ver Capable of Miting Battery

~ Savi ng*Function The present invention relates to a paging receiver, and
mor€ particularly to a radi o paging receiver having a battery saving .

fugQction.. A conventiaonal radio paging receiver generally i
battery: 5 saving circuit to save battery power, as disclogggﬂﬂﬁfgﬁg7u. S.
Patent No 4, 194, 153 "Digital Radio Paging Comruni cation Systeni: granted

t© M Masaki -et al. on Match 18, 1980. The battery saving circuit supplies
power intermttently to t receiv during .the abgsense o agi si.gnal s -
PRiTe suppl vi nBade Pagingl Renscrey Caerbls ol Mu0fise Ratiesy Yasiog: FoRCHRA; no

~paging signals. However, while such an intermttent supply of power is
effective to power saving, it inconveniences the test or adjustnent to
whi ch each receiver is subjected before being marketed. A nethod for
pl acing the receiver in condition for test operation has been proposed in
the pending U S. Patent ‘Application by H Abe et 15 al. entitled
"Portabl e Radi o Conmuni cati on Device Structure", Serial No.. 159, 154; filed

on June 30, 1980. vhQis.dEdntOfvERHYnS rélath b ABPA PA gt Feek¥e ¥ hRdTRGRE! ON
fop of a battiery ?ﬁgﬁgﬁy to nmute the;battery sgeﬁgggcircui?. This permts

th ' D dxi [ 1.l [ ' . d
outsige 1 15 PRERSEEHRCRS (Yl dindled ivhEha Mg £ ba b SRR

RO RAE TN e Wl 2 A o W U TWERE
operatiog saving circuit to save battery power, as disclosed in the U.S. Patent
No 4,194,153 "Digital Radio Paging Communication System" granted
T to M Ma#aki et al. on Match-lS, 1980. The battery séﬁng .éircuit
supplies.powez" inte-rmiftéhtly to the _receive.r during the ::-).gs_énée of
paging signals while _suppl.v:lng_ | it | continuocusly lin rééponse to the
10 reception of fhe paging signals. Howéver,. while such an intermittent -
.suéply .t;>f power is effective to pty.;we_r saviﬁg. it i,ncon_vem'.ence.s the test
or adjustmenf to thch each .recei-ve..r is subjécted .beforé being. marketed.
A method for pl.atcing the receiver in conditioﬁ for test opératich
has been propéseci in tize pending U.S. Patent Applic_atién'by H. Abe ét :
15 | al. entitled "Portaﬁ],e Radio Coinmunication Deﬁce Structure'', Serial
i No. 1-59, 154, fiied on June 30, 1980. This method mounts a strapping
?:onn‘ectér with magnet .on top of a batter}; thereby to mute the battery
saving circuit. This perxn.its the receiver to be placed in cor;dition _

. for test operation even when placed outside its case. However, the

20 strapping connector tends to be easily lost by mistake.



w thout resorting to any external manipul ati on such as strapping. 5

In_the preferred enbodiment there is a radi o paging rece@@er capabl e of
syspending its battery saving function by receiving a specified tone- or
dikgital -pattern for test. In one ar r angenent a = radio paging:receiver
has a single-chip central. processing uhi“™(CPU), 10 capabl e of suspendi ng
its battery saving operation by receiving a specified digital-pattern .
signal for test. In a particular enbodi ment of the invention, a radio (&5
pagi ng receiver conprises battery saving neans for intermttently supplying
power to sonme or all of its circuits at |east while signals addressed 15
thereto are be& g rgfeived; detectigg'neans for detecting a specified
tone- or digital g FeEane r 3p quiert 9f thgPrenent isventignaissto pravidmas f or
continuously supplying power to some or all of its circuits by suspending

t he oper at i 8Adisf PREIND FEFEiVe s gaPRblerefimuting riss hattaryt eaving opepationf t he
detecting neans,-thereby placing the receiver in 20 condition for test
oper ati on. @ithoutobssmtting fteainyr esteamel aduaifunlgeivrobuéha spsaapping Nvent i on
wi |l becone nore apparent fromthe detail ed description hereunder taken in
conj uncsi on ‘Wi t hThAhehacppepapyreddetbodinent YRR Is a radildc 1 is a
schemati c bl ock diagram of a radi o paging receiver according to the present

invention; Bhgfg foctvetbcspel OF sabfabirgitaPbounb & d43ng Tulchiddi B, P2YI NI

rece’iving a specified tone- or digital-pa.tterri for test.

th

In one arrangement a radio

paging receiver has a sir_zg.le-chip' c_entré.l proéessing unit (CPU),

(&

10 éapablé of suspending its battery sa_vi'.ng operation by receiving a

‘specified digital.—pattern signal ..‘.or. tesf. | |
In a barticula_r embodi.ment.of thé :Inlventlon, a radio paging

receiver comprises battery saving iﬁeans for intermittently suﬁplying
power to sbfne or ali of its circuits at leaét wlﬁlé signals addressed

15 thereto are beiné received; detecting n.'xeans. for detecting a
specified tone- or digital-pattern for tésf out of ré'ceiv_ed signals; and
means for continuously supplying power to scﬁ;ne or all of .its circuits
by suspending the operaﬁon of .the batteﬁ saving means in response to \:
the 6utput of the detecting means, theréby placing the receiver in

20 condition for test operation.

-

\( Other objects, features and advantages of the present invention
will become more apparent from the detailed description hereunder

taken in conjunction with the accompanying drawings, wherein:
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receiver according tqQ the present invention; 5 FIGS. 3A to 3F and 4%&5
to 4F are operational tinme charts show ng waveforns at various points

wi thin the receiver illustrated in FIG 1; FIG 5 is a schematic block

di &gram of -an enbodi nent of the present jnvention, wherein the decoder
section of the receiver illustrated 07 Tn FIG 1 is made of a single-chip
CPU, and FIG 6 is a flow chart showi ng the operation of the decoder
gection illustrated in FIG. 5. Referring. to FIG 1, an antenna 1 is
connected to a.r b Vel o :?l'ﬂe% o chl r ' .

wavef or m shapi ngqgﬁ'cgiltslg.s The _A\Ag\%e?lc?rc?‘h S a;;.i.%nrﬁg dgrar gﬁ?fggagﬁ%épﬁiggﬁﬁ
wavef orm shaped qutput..to identify detecting section 6, a bit

synchroni zi n@g‘iﬂrrc@ﬁgﬁ"?thafnﬁrﬁs%ml’i%‘ﬁn%%‘?’ft register 8, all in-a decoder 5.
The identity detecting_section 6,is gonnected to a programmble 20 read
only nmenory (PROWIGSaAd $apphi 8o the i ﬁoar%tsgf%sgtm?emeag P RIBAPE
circuit 10, which, with its output, drives an annuciator 1 1. The bit -
synchroni zi neesiveniaccprsiipgitocthe presentpinvengiartie cl ock terminals of the
identity detecting section 6 and the shift register 8 for their bit -4-
synchrorg zati on. FItS. QA pot3¥ ahd #31toR R aaresbpé fatienilstiane &hares suppl i ed
to the input termnals of an AND gate 16 either through inverters 12 to 15

or di. rectly. sHd\@irguvavefOfmis"et AP Bofftsi widhed the idriver ilistrdgda of a

in FIG. 1;
| FIG; 5 is a schematic block diagram of an embodiment of the
present invention, wherein the d'ecode..r section of the réceiver illustrated
_ 10 inFIG. 1is made of a sinéleF chip CPU; and |
FIG. 6 is a ﬂov? chart showing the operation of the decoder 3

section illustrated in FIG. 5. -

.Ref.erring to FIG. ll, an a.-nte-nna. 1 is connected to a rgceiver
15 section 2, signals from whicﬂ are led to a waveform shgping circuit 3.
The wé.\;eform shaping circuif 3 supplies the wavefonil; shaped output
> to identity detecting section 6, a bj.t synchronizing circuit 7and a
3i-_bit shift .register 8, #11 in a decoder 5.
The identity detecting section 6 is connected to a programmable
20 read only memory (PﬁOM) 9 and sﬁpplie§ its output to an alert tone |
generating cir.cuit 10,l which, with its output, drives an annuciator. 11.
The bi£ synchronizing circnit 7. supplies its ;:utput to the clock terminals

" of the identity detecting section 6 and the shift register 8 for their bit



5 flipflop 17 an output fromwhose O termnal is |led tg one of the input
termnals of a NOR gate 18. To the other input term nal sYof the NOR gate 18
‘a_@ supplied the outputs of the i'dentity detecting section 6 and an
dscillation circuit 20. The output of. 4he NOR gate 18 is led to the base
termnal of a switching transistor 21 'to control its switching. 10 The
swtching transistor 21 receives at its emtter power supply froma battery-,
22 through a switch 23, and to its collector are connected the receiver . ‘w
section 2 asyhdhrenisatibor m Thaputputifilctd #33. oflted shift mdpisber 8ocarerot the
power is supplied depends on the switching control of the transistor 21.

The batt erys\ga%leécgs@o&gmbgas teewtihal ® of fad A@tmggm_é eitherahdoula alert
" tone generating.circuit 10 through the switch 23, and to the reset term nal

of the flipLlLoRtdds 1% t4PYs Yy Hﬁ}ﬂ‘}.t‘:h 23 and a differentiating circuit

consisting of a capacitor 24 and a resistor 25. Referring nowto FIG 2A a
pagi ng signal inrglude rrlt}i;@ signal, R, .2 a,call. signal 4 n¢luding an
addr ess si gnal %auﬁﬁeﬁé—%ﬁ% Qogaqzes*%ﬁgllea.dto Fﬁe il geg’ﬁf‘%ﬁfﬁ
exanple, the preanble signal P conprises 38 wordgs (5.. 89 sec); .the address
Signal 5, ATRECEID B OREPYhFTRm T Bose cse;%?tiﬁel%te eREIOSHRmimPt 6
words (0. 93 sec). In FIG 2B, for each of the unique words constituting
t he preanbltersrigads of aNOBsgatgnkl. 31Toithe atherSopnt dermivals pf shaiNOR
signal Pis -5- intended for tenporarily suspending the battery saving *
operati on sgatehb? atreesuppjbed thé adutputsgf tthe ideatitpldetectingl seactiohnd and
recei ved. In FIG 2C for each of the address words constituting the
address si Gitibsfil¥ifion circuit 20. The output of the NOR gate 18 is led to the
base terminal of a switching transistor 21 to control its switching.
10 The switching transistor 21 r.eceives __at.its emitter power supply from \J
a battery 22 through a switch 23, and to its collector are connected the
receiver section 2 and the waveform shaping circuit 3. That is,
whether of not the power is supplied depe_nds on the switching control
of the transistor 21. The battery 22 also supplies power to the detector |
15 5 and the alert tone generating circuit 10 through the switch 23, and
to the reset terminal of the flipflop 17 by way of the switch 23 anda

differentiating circuit consisﬁng of a capacitor 24 and a resistor 25.

w

[

Referring nov& to FIG. 2A, a paging signal includes a preamble | W
signal P, and a call signal including an address signal A and an end-mark’
20 §igna1 E. In th_is particular example, the .preamble signal P comprises
38 woxf_;ls (5.89 sec); the address signal A, a2 maxirnum of 80 words
{12.4 sec); and the end-mark si.gnal’ E, 6 words (0.93 sec).
In FIG. 2B, for each of the unique words constituting the preamble

signal P are assigned 31 bits of 155 msec.. The preamble signal P is



Y

al so assigned 31 bits .of 155 nsec. In FIG 2D, for each word of the 5 l;b
end-mat k signal E are assigned 31 bits of 155 nsec, and the end-nmark signal '
Eiffself is made up of the repetition qof alternating all "0" and all [Itl"
wokds. The specified.digital-pattern signal for test, which is a feature
of the present invention, has 31 bits..per Word, as shown in FIG 2E. As
\MII be described in detail below, the receiver wll 10 suspend or nute .
"ts battery savi ng function upon receipt of this specified digital- pattern

signal, thereby g the recgiver in gondition for test operatjion.
such test opdP d&?i%rntﬁrf‘mﬁarﬁmew%%? *%éem&aan&ﬁaerémg?ébat

FIGS. 3Ato 3F are time charts showi ng waveforns at various 15 poi nts of
FIG 1 when the sigoais/following, the poeambleceignal gprperradeivedRefly FilGg 26,
FIGS. 1 and 3A to 3F, the antenna 1 receives a carrier wave nodul ated with
a pagi ng si gfiat eazhi aijthdedtise amtwafddkcensBluting theppddmsss st higradrAizafe t 0
the receiver, section 2, which denodulates it to provide a denodul ated

pagi ng si gnaklsd @ ssgwedi 8 1abid &f A58 mseck0 In RIRR! 28] FHrehbR worEbetRe
shaping circuit 3 to the identity detectlng section 6, the bit

$Y”Chr°”§2' g6l ﬁfa%%}l{as#o ]F}Q?e?ajssQ lf 1ts'§9155 Ghsbe, Alg e EH&-Smark

decoder Dur| n operatl e recelver, the ecode

|ntermttentl yp .es pQuer 0 bot elve tion the
wavef or m shaﬁ ?‘\l‘ 6&? éskﬁ}‘a&l&n‘m 5’?#’ fs‘ﬂ?t%’s? hn% aﬂf sPBeor
21. The sw tchi M| transistor is turned on by a signal prow ded fromthe
oscillation alk dd"twondg; o The m@&é@mﬁhmﬁern signal for test, which

is a feature of the present mventmn, has 31 bits per word, as shown
in FIG; ZE._ As will be described in detzail below, the receiver will
v : . . :
~ 10 suspend or mute its batte ry savi'ng. function upon receipt of this
| specified'digital-pa'.ttez;n si'.gn'al,'-_thereby placing the .recei.ver in condition
for test op'era_..tio.n. - In é#ch- test operation cohdii':i.c:n, the re‘c':éiﬁer can
be tested and readj\iste_d; '
FIGS. 3A to 3F afe time"cha.rts'showiung waveforms aé-vﬁrious .
15 points of FiG. 1 when the réceiyér is in a nofmal receiving operation.
Referring.to'FIGS. 1 and 3A to 3F, the antenna..l recefives a carrier
wave 'modﬁlatéci with a pagizig signal Having the format of FIG. 3A and
L,; . supplies the cérrier' to the 'receiQér section 2, which demodulates
it to provide a. demodulated p'a.gin-g. ﬁignal. The demﬁdulated-signal i#
20. 'suppliéd via the waveforrr'zl éhé.ping _éircﬁit 3 to the ideﬁtity deteci:ing
section 6, the bit syhchrbni'zirilg circuit '7 and the 31-bit shift register 8,
all in the decoder 5. During the normal opération of the receiver, |
the decodér 5 intennittently sﬁpbliés power to both the receiver section

2 and the waveform shaping circuit 3 by controlling the switching



cycle shown in FIG 3B. If the preanble signal P is detegfed while power is
supplied, the decoder 5 will continue to supply power tofPbhe 5 receiver
'section 2 and the waveform shaping civrcuit 3 through the NOR gate 18 for a
duration needed for the detection of the-follow ng call-.signal (usually
about 20 sec), irrespective of the cycle of FIG 3B, as shown in FIG -3C,

t hereby enabling the reception of the address signal A comng in next. 10 .=
In this paging receiver, the source of clock pul ses needed for processing
digital sigpahsistort2k. dellheawibcltingstransisior e thihed yAMY angignal circuit

7 adapted to receive signals fromthe waveforns shaping circuit 3. The
preanbl e sipgxeakidEd FeoHe Sha D sicillatioa i reuiE BOOARzEHd MOR igatal1®in the address
signal A \Wen receiving the 15 call signal, the decoder 5 sequentially
reads out ldye1E WA g0 F1d NSHIRON 0nd BrWlbal el byagh g dUEIRELG Wil
receiver is‘witten. The 1dentity deteCting section 6 conpares the

denodul at ed _calt.signal. (Fl A, with t read-out contents and on

det ection &°¥CoI ﬁ%i%@?&?@p&bﬁ/lﬁaégwﬁrpuﬁh@ =) %‘%%ﬁ?i%u&’ﬁ‘iﬁep"%?%(??;{gﬁ of a
desired signal 'D, as 20 _shown in Fle? 3F. . The pul se so generated

actuat @s t HOCEI¥eT seshionyéandiFhe Javeform shapingrAir At dnthizaush the i s
t hereby sounded to |l et tthe hol der of the receiver know that a desired

si gnal has NfRBngatec &B\foa a Huzationhneededfor the drtecHoncef the foiowing eall
shifts to the battery saving operation upon detection of the end-nark *
signal E, a&igadabywmswillyiabokak @0 8&c), irréspective of the cycle of FIG. 3B, -

as shown in FIG. 3C, thereby enabling the reception of _the address
signal A com;ing.in. ne#t. | |

10 . In this pa.g_ing receiver, the source of clock pﬁlseé ngéded for U :
processing digital Qignais_at the decoder 5 consists of the bit
synchronizing circuit 7 adapted to receive signals frbm the waveforms
éhaping circuit 3. fhe preamble signal'P_.serves as fhe frame
synchropization signal of the addregs signal A; - When receiving the

15 call signal, the decoder 5 sequentially reads out the contents of the
PROM 9 in which the paging number of the receiver is \;vritten.

The i&entity detecting section 6 compares the demodulated call signal

"

(FIG. 3A) with the read-out contents and, upon detection of coincidense, .:;
provides a pulse representing the detection of a desired signal D, as :

20 shown in FIG. 3F. The pulse so ggr_xé'rated actuates the alert tone
generating circuit 10. The annunciator 11 is thereby sounded to let
the holder of the receiver know that a &esired sign_ai has been received.
Then, the receiver under éqwer supply a}gain shifts to_tﬁe battery

saving operation upon detection of the end-mark signal E, as shown

25 in F1G. 3C,



FIGS.- 4A to 4F are tijme charts show ng waveforns at- the points of FIG 1 5:1

like FIGS. 3A to 3F;'but these charts in particular refer to the reception
of (ﬂje' specified digital-pattern signal for test shown in FIG ZE The
specified digital -pattern signal may be.giyen from5 a code generator
which is also able to generate codes for the preanbl e, address and end-mark
signals. Reception of this specified digital- pattern signal results in
duspensi on of the battery saving function to pernmit, for instance, the

readj ust ment of tFeGBLghAftoeqBeacy 3R charty shb@ing amveiorais at thhgpdiacs!
oscillation frequency by tenperature 10 test or otherw se. The receiver

internmittentby FEGEiNVi1Ng FIGH SA fol IF, DIt the@le Ehdrtsith pPGRulLE Yepé r Of
the preanble signal P of FIG 4A suspends the battery saving function for

a | ong enough, RECT ALk dhidiPBPKE JaeiRUAUIGbh 13l Blgnal BOE 1AuTiRoua e

received call signal s conpare an | I catio er assigned to
t he receiver  and 5 stqied in the R AL the.sa ti t.he_specified
i gi tal - patt B IGRE B spr et St hnatte tn ST By £ VER BP0 o
the inverters 12 to 15 and the AND gate 16. If the specified signal is
detected? t ha $99¢,8eBpratory whigh igso;shlectn.-gencrais codes friths Prsgpble
"shown in FIGS. 4B 20 and 4C, the output of the flip-flop 17 shown in FIG
4D causes powddréssmndendamagkysiznale. baReeeptioniafcthis apesifiedhdigigal-t he
NOR gate 18 and the switching transistor 21 to the receiver section 2 and

t he wavef or mpabiRirnngighal e sults imsuspensiomoFithe bibterihisavirg\danstipnl to

enabl es the pertinent parts of the receiver to be subjected to
readj ust ment permit, for instance, the -r.eadjust_ment of the high frequency section
or the meas.urerﬁenf of the local oscillation frequency by temperature
L - 10 test or otherwise.. The receiver intermittently receiving signals in--
the cycle of FIG. 4B, upon'receipt of the preamble signé.l P of FIG. 4A, |
suspends the battery saving function fo;- a long enough period to receive
the ensuing call signals., The numbér of the received call signal is
compared with an i.dentifiéation number assigned to t.he receiver and
15 stored in the PROM 9.
At the sa.rr.ze time, the specified digital-ﬁattern signal SP of
FIG. 4A is moﬁitored by tﬁe shift register 8, the inve.rters 12 to 15
and the AND gafe 16. If the specified signal is detected, the flipflop
17 is set and, irrespective of the control signals shown in FIGS. 4B
20 and 4C, f:he outpﬁt of the flip-flop 17 shown in FIG. 4D causes power
from the battery 22 to bé indefinitely supply through the NOR gate 18
and the switching transistor 21 to the receiver seci?ion 2 and the

waveform shaping circuit 3, as shown in FIG, 4D. This power supply

enables the pertinent parts of the receiver to be subjected to readjustment,



-8- neasurenent or the like. "Incidentally, return to the battery saving
operation is achieved by the presetting of the switch 23FH4f there is
prroyi ded a timer having a prescribed liength of tine in which to respond to
the output of the flipflop 17 and its oyput is 5 connected to the reset
termnal of the flipflop 17, the battery saving function can be v
automatically restored in the prescribed length of tine. The oscillation o
circuit 20 can be conmposed of an astable. nultivibrator using a transistor ‘wd -
or a CR oschhéagixement oxi the Yiket helmciidentdlly, tretash tbothe’Batapy awingd a
bi pol ar type transistor, an FET, 10 an SCR or the |ike. Further, the

PROM 9 can epegationOiis achiev@d by theH Fdoetfingdof Hed' ALK 28RL i X, such as
uPB- 487R manuf actured and marketed by Ni ppon Electric Co., Ltd. As the

gecoter 5 £, DS hol oSl AN bRt s, PO

7502G manuf actured and marketed by NEC). Next

h

PG 5, a ot SERSY FaliRd 5k Siplh ot Beclidnce d L ut 3 ontBetingr am

FIG 5, a sequence of

menory 31,

from which contents at an address_desi gnate a program

db
count er>32 5PEReeled tq the r5sgh termingl of dhe @infiep 133, ther ge-tﬁerm sarsmngon ;
decoder decodes the instkuctions so 20 delivered to supply control
si gnal s cor fungtieriicay e autematically irmstosed indhe preddiibdddength of tifhee
program counter 32 is usually set to "+1" after instruction is delivered *
fromthe prTheaoscitlation Tirtwitt20 cansheé tomprs L o0@dN a38ap1RUt i t'S count
contents are altered by a branching conmand, a junping comrand or the-like,

so that insiduleiviBPStACGSirl B%ransistor or a CR oscillation circuit. As the

10

' switching transistor 21 can be used a bipolar type transistor, an FET,

an SCR or the like. Further, the PROM 9 can consist of a diode . &J

matrix or a2 transistor matrix, such as pPB-487R manufactured and

- marketed by Nippon Electric Co., Ltd. As the decoder 5 can be

15

20

“employed a low voltage single-chip CPU (for instance, pPD 7502G

_manufa_ctured and marketed by NEC). Next will be described the
operation of a receiver wherein this single-chip CPU is use;l.

Referring to FIG. -5, a sequence of instructions to be executed
is stored in a program memory 31, from which conteﬁts at an address
designated by a program counter 32 are deli_vgred to an instruction -
decoder 33. The instruction decoder decodes the instructions so
delivered to supply control signals corre s'ponding to them to various
sections in the decoder 5. The program counter 32 is usually set to
"+1'" after instruction is delivered from the program meinory 31 to the
instruction decoder 33, but its count contents are altered by a branching

command, a jumping command or the like, so that instructions according
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to these commuands are successively executed. An arithnetic-logic unit. (ALU)}ﬂ
34 is‘a circuit for seffecting various operations including arithnetic
opdrations and | ogi c operations; a random access nenory (RAM 42 is used

foi the storage of pracessed 5 data, angl.the standby or the program
counter-or the program status during.a subroutine or an interruption; and
an_accumul ator 35 is enployed for storing the results of operation by the
ALJ 34 or the exchange of data between the RAM 42 and ports 36 to 41. A

data bus 43 i thedelBahirhafds faie bicosdivebgexetutid.a bet ween different
sections. 10 The ports 37, 39 and 40 are output ports for giving signals

on the data bus 434 @reiHrRbticS1681cOmh (AIOU) B4 de@odRrcult fepdthaiting
| at ching function. The ports 36, 38 and 41 are input ports for delivering

signals fr Om%ﬁ§ﬂgt§pe%%3+§iﬁé]}%g§lb§8 ?%?SBCS?%&déetF&Qahﬁ ll?.»g?% g%eraﬁbns;

I nterruption control “circul unction rver 1 nt

Interruption.signgls 15 to the dat - Hereu he functioning o

the circuit .i% I‘%??Pﬂf g.&cr:ﬁsmegrwﬁwg%&g%plssggfgﬁ{hﬁ ?{ec?rg een%gpfngﬁ%ig}_
4A to 4F. When a battery saving control signal is suppljed fromthe output
port 37 i tmdatay rand thaatAndhy prtheprogrRmseRRteT 8F fhe RrogsRpm (fhatus
reception of the preanbles20 signal P. Wen a paging signal of FIG 4A
i's provi ded tduxingra sdbrontize goren Bgerruptidaccfwl a8 acgumhulador BPidAg with
kts ALU 34 whether or not the paging signal is a preanble signal. Upon
reception of émpleyedddt atbriithe resublst pfibppeation by sh&kAILUi 34 birethet at e
of "L" so that power is continuously supplied to the receiver for a first

predeterm nedexchan_ge of data between the RAM 42 and ports 36 to 41. A data bus

43 is a signal line for the excha;n_ge of data between different secﬁons.
L_, 10 The ports 37, 39 and 4b are output ports for g.iving siémls on the data
. bus 43 to circuits exterior to the deco&er 5, é.nd have é._latching function.
The ports 36, 38 and 41 are input ports for delivering signals from
circuits exterior to ti'xe decodexj 5 to the data bus 43 . An interruption
control circuit 44 has a function to deiiv_er internal inte rruption signals
15 to the data bus 43.

Hereupon, the functioning of the circuit illustrated in FIG. 5

will be described with reference to FIGS. 4A to 4F. When a battery

s )

saving control signal is supplied from the output port 37 in the stroke.
shown in FIG. 4B, the decoder 5 waits for the reception of the preamble
20  signal P. Whgn.a paging si_gnai.l of IE‘IG. 4A is provided through the
input port 36, the decoder 5, will be judgiﬁg with its ALU 34 whether
or not the paging signal is a preambl_e_ signal. Upon reception of the
preamble signal, the output port 37 is kept in the state of "L'" so that

power is continuously supplied to the receiver for a first predetermined



-10- "period of time (about 20 sec in this embodinment). This first time

pe | od is necessary and sufficient for receiving the caIIGQ gnal which is
cone in fol l ow ng the preanble signal P. Wth the ALU 34, the received

call signal is conpared with the recelvg ‘s identification 5 number

signal stored in the PROM 9 which is addressed through the output port- 40

and provides-its contents through the input port 41. At the sane tine, the .

received call signal is also conpared with a specified digital-pattern -t

pat fern i ggalideope a5k MR @tesvg.gattee Bhfkiopevi B Luacts gnand,

with an en SI gha e|n en 1 nto the

the specified digjtal attern rns naI FIG, 4A) _for test |s

e Pecl {1 se el 8RRt ol DL Bl a0el B ELC AL Ol LoLlS,
battery savtng operation wl| take pl ace _even after the |apse of the first
pr edet er mi ¥ |°h’§‘?)ét‘|f831°"ﬂﬁ‘8 Hif presmblesignphgRe 1%ith the AlsUchhdthe

predetermnined ti-ne period (about 5 mnutes in this enmbodinent) started by
t he det ecti deceifredheald pighal do atimgpapéd (withdhe faxveivests iHemsifiaitien t he
| apse of five mnutes, a.control signal fromthe interruption control

ci rcui t5 44 nimﬁn:elresig'tnlae dreredrin thieVPROMUCKhiXh it faddiediRd fiaduatdiRss
signal (D) is detected wthin the first 20 predetermned tine period, the

decoder 5 whitpy 1%6'& e ﬁf&v{ﬂ&%tge&?ﬂt%hw%%&ﬂr'\'%? *ﬁ%t“ E?EE%P‘“ put

port 39 to sound he annunciator 11 to |let the recel nowthat he

s ore tnokh e BASRE e g B LOR SlebiS R BLEIR X1 L'

restore the battery savi ng unct

concei vabl espeufxed digital- pattern pattern s1gnal for test which relieves the

battery saving function and, with an end-mark signa.l. both being
10 written into the RAM 42. | ' ' - ' L
Thus, if the specified digital--pattérn pattern signal SP (FIG. 4A)
for test is detected within the first predetermined time period, no
return to the battery saving operation will take place even after the
lapse of the first predetermined time period, but only after the lapse
15 of 2 second predetermit:ed time period (about 5 minutes in this
erhbodiment) started by the detection of the specified digital-pattern
for test. Thus, after the lapse of fix}e 'ntinutes, ; control signal from
the interruption control circuit 44 restores the battery saving ftznction. @
If the desifed address signal (D) is detected within the first
20 predetermined time period, the decoder 5 will dritre the alert tone
generating circuit 10 via the output port 39 to sound the annunciator
11 to let the receiver holder know that he or she is being paged.
Then the detection of the end-mark signal E will restore the battery

saving function. Obviously, the use of a switch is also conceivable



to return the receiver, which is kept receiving continuous power supply by é’
the detection of the specified digirtal-pattern for test, to the battery
saUTng operation. The switch for this pur gse can primarily conprise, as
'shewn by broken block 50 in FIG 5, a.résistor 51 and a push 5 switch 52
whi cif ate coupled to the interruption control circuit 44. -4- The operation
of the si,ngle-chip CPU hitherto described can be represented by the fl ow
chart of Fl G, 6...& L d e fs I s B ' ' r n
at Step 00, PRECRT The URERAECHRRUR SR Yo Siviol doRREIR powel ERY

normal node hattery,.savi.ng opgration, 10, ..i tarted, .and _as Lo ower
i s supplied BB’ %ﬁ% dFZEfé#‘Vgrc’ofgﬁﬁ F%ﬁcgfe%tdéﬁﬁig , ,a'{tﬁﬁﬁ 6?5%5‘3?'(3 tgiqgﬁzaﬁat?gw
sought (Step 103). If 0.62 second has | gpsed, wit hout the preanbl e signal,
bei ng det ect ¥RViR8 QRRAATION. StERR sWIEch SoTFhis pyTRPee ST Privamily <BPyise.
‘section and the waveform shaping circuit is interrupted and, after the

| apse of anotd=mshbiwmebyt D rokearblodtko$0 4n BEGsdooadmesiatorSdr rndoa $rugh 102

t akes place to restore power supply. Meanwhil.e, if the detection of the

pr eanbl e ssi gn@kitch 52 RfHichetkeVdblipl 1D ¥6 the Inbei Niptiowm Rlonttol tiwcyit otess
shifts to Step 107 and furiher to Step 108 to actuate the 20-sec tiner and

20 to synchronifg, bLpe rhiiRREoPhRS Akl IS @D UORIthektd a8 sdeiivgd can ¥
the desired address signal and the end-nmark signal or the specified

1518312 9L, MRl ) B O SRR F101 1 OG0 SRREOR ol iy,
POSTLIVE PSS Yhe' receiver is turned on at Step 100, the GPU is initidlizedat
Step 101. - At the same time, 'the..nox"r-rial t.node' .batte ry saving operation
| 1\.4 10 is sté.rted, ..an_d #s long as pbwer is..syipplied to the rece.'iver section at
Sfep 102., .the prear_nble sign.al is sought (Step 103). If 0.62 second
has lapsed without the preamble signal being detected, as shown at
Stéps 104 to 106, power suéply to the receiver section and the.waveform
shaping. circuit is inte:ruptéd a.r_:_c.l,'_. after the -lé.pse _of anbther time
15 period of 4.96 seconds, a return to Step IQZ takes place to re#tore |
powe.r s.u.pply. o | |

Meanwhile, if the detection of the preamble signal is

3

. confirmed while power is'beingleuﬁplied, the'pfocess shifts to
-  Step 107 and further to Step 108 to actuate the 20-sec timer and
20 “to synchronize the frame phase in preparation fbr'tﬁe detection
of the desired address signal and,the end-mark signal or the
specifiea digital-signal, which follows the preamble signal.
Upon reception of the desired address signal at Step 109,
the process moves to Step 110 to give.a positive pulse via

25 the output port 39 to the alert tone generating circuit 10 to

activate it.-



25 - the output port 39 to the alert tone generating cir
“Jactivate it.

ﬁglt 10 to
-12- As a result of this activation, the | der of the

yeceiver can hear an alarmfromthe annunciator 11. If, after the detection
of- the desired address signal, either the 20-sec tiner counts out or the
signal is detected, power 'S’@p‘ply is interrupted for a rfeturn
to the battery. saving operation (see Steps 111 and 113). If, at Step 113,

end-mark 5

the specified digital-signal for suspending the battery saving function is -

detected 10

Step 112 to aAkeat reeda tobfeithier akdiva tiom, Rt holddr dufiee A i s t aken,

before the 20-sec tinmer counts out, the process shifts from

a 5-mn timer Lt a e 1 ] | | ¥, suppl i ed
until this ti Irfgf"e?g%nt g,g.gu%;e§3- %‘n ’atx%‘; I&%éaﬁaéﬁi%ﬂu@%guyk Bis

- fol lowed, powdf,i sftenmt itheodsitecddppl iofd the ideadnashtadsdresgyrelgnal provi ded
from the ext eEE!%he%"‘ﬂch‘éhgéQs%lao‘%lde% Hotn t3 Qﬁtel%zl]t@e ertd il zat N€

execution of Step 6, the receiver will resume its nornmal battery

savi ng ®per at Féﬁnaéois detectkgshPPW@F’t @“d’é’éé’r i dnterryRiAh FIR R ver is
suppl i ed mﬂthratﬁﬁﬁctﬁl%ﬁedb&w&%EyDQENWHg5$ﬁ¥¥ﬂtﬂ&ﬁ (see Steps 111

10

15

20

25

30

and 113).

If, at Step 113, the specified digital-signal for
‘suspending the battery saving function is detected
before the 20-sec timer counts out, the process shifts
from Step 112 to a test mode of elther Route A or
Route B, If Route A is taken, a 5-min timer is
started at Step 114, and power is continuously supplied |
until this timer counts out. If; on the other hand,
Route B is_fol;owed, power is continuously supplied
until a control signal is provided from the external
switch 50 shown in Fig. 5 (Step 116). After the

_execution of Step 115 or 116, the receiver will

resume its normal battery saving operatim .

As hitherto described; the paging receiver is
supplied with a specified digital-pattern signal for
test as required and, with a circuit to detect this
specified digital-pattern signal. With detection of the
specified digital-patterh signal, the receiver of the
present invention makes it possible to automatically
suspend the battery saving fﬁnction; Thefefore, if the.
receiver is mounted in a case or the like, there is no
need to remove it from the case and connect or disconnect
its strap or the like évery time its electrical character-
istics or the like are to be tested. It is easily under-
stood from the foregoing that the feature of the
present invention can be also

U

I
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test as required and, with a circuit to detect this specified
digital-pattern signal. Wth detection of the specified digital-pattern
si-ghal , the receiver of the 25 presént invention makes it possible to
au ﬁﬁaticahly suspend .the battery saving jfsunction. Therefore, if the -
receiver is nounted.in a case or the l.ike, there is no need to renove it
fromthe case and connect or disconnect its strap or the like every tine

- ixs electrical character- 30 istics or the like are to be tested. It is

easi | y under adapead té thegaiing arexpdireg dapablé bf fardiving af tonecsipmiaiid
.invention can be al so -13- adapted to the paging receiver capabl e of
recei ving a aogfedifiblordlpattsiLeidiafld t one-pattern signal. - 14-
Clains: 1. A radio paging receiver conprising battery saving neans for
intermttently supplying power to sone or all of its circuits at |east
whi b e signals addressed thereto are being received; detecting neans for
detecting a specified signal for test fromreceived signals; 5 and neans
for continuously supplying power to sonme or all of its :

L

@ .

£3



circuits by suspending the op ﬁ“nattery saV|ng means in
response to the output of sai l “ t-her eby plégm ng the

rdceiver in condition for test operati oh. 2. *A radi o pagi

recel ver

cénprising: a receiver section for rece£¥|ng and denobdul.ating a carerier

modul ated with a preanble signal, a spe

fied signal for test,

and a cal |

signal including an address signal; 5 nmeans for storing in advance an

i dentification nunber assigned to said radio paging receiver; means for
detecting s@ réﬁeanble signal fromthe output of said receiver section to
provide a-preanble detection signal; identity detecting means for conparing

sai d address si gnal suppl i ed 10 from said receiver section and an out put

read out of sai ?‘y a means and, ‘pon detection_of their coincidence,
nti '

supplying an id RPSING. ZRCCIVR

6iF GeREIng battesveptvinggmeanen

response to said identit é si gnal ; - 15 - 15 battery saving neans for

supplyi ng fowdntermitie

SUPPlYing pawer deciarme orell of itd cheguits at

interrn'ttently in a prescribed cycle so that said receiver section can

recei ve at lesattwhile dignalmrtidres gedithereto f are a [bedsgriduedvedys idedeofingi Me

so that said receiver section can receive said address signal

I n response

~ to said prenghhe fdetdsteictihg?d spedified signal for test from received signals;

5 and means for continuously supplying power to some or all of its '

circuits by suspending the operation of said battery sé.ving means in

response to the output of said detecting means, thereby placing the

receiver in condition for test operation.

2. A radio paging receiver comprising:

a receiver section for receiving and demodulating a carrier modulated

with a preamble signal, a specified signal for test, and a call signal

including ah address signal;

5 means for storing in advance an identification number assigned to

said radio paging receiver;

means for detecting said preamble signal from the output of said

receiver section to provide a preamble detection signal;

identity detecting means for comparing said address signal supplied

10 from said receiver section and ah output read out of said storing |

means and, upon detection of their coinciden_ce, supplying axi_ identity

signal;

means for generating an alert signal in response to said identity

signal;

—

-
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speci fi ed signal detecting neans f “mﬂmg speci fied signal from 6’;’
t he qut put of said réceiver secticn““ muml Bhglb signal to. suspend

batfery saving; and battery saving sugpendi hg heans for nuting said battery
saving 25 *neans in response to said sigsal to suspend battery saving and
continucusly supplying said power to said receiver section, thereby placing-
the receiver in condition for test operation. 3. A radio paging receiver as
chained in Aaim2, wherein said call signal further contains an end-mark

- signal aster bastetryasaviegsnsiagizafor auppBfng peeer feond arbdtesrg eoaides:
means for detecting said end-mark signal fromthe output of said receiver

section to prz:@\éiei’@eﬁsecﬁdﬁaéittﬁéi‘,iﬁfé’ﬁrﬁﬂtt,éﬁﬁﬁroi’zﬁﬁiﬂ'és%ﬁﬂé& cy@id RAthA Y
saving restoring nmeans for inhibiting said battery saving suspendi ng neans

d storl : . . : >h
and react| Vats'a?& r%%h?v@xg%%%ni\é’%@é &%g@%%%t&@a%?%%&}%& Ao gle%%}ltnoery

saving restorafron sign I'ng recelver as Daimz
or 3 further _.conprisin ans cqnnected to,.sgid hattery for presetting said
bat tery savi 07 SUBFERGTIG SRaHod of ting sosthal said Fe ceiyer s eCHOR FaR ag
claimed in any one of Claims 2 to 4, wherein said call signal and said
gpeci fi ed si agapivg gaig gidfiéflesmﬂjﬁéﬁg ingesponggite paif Rgermble Asteghonl aj nmed
in CQaim5 further conprising synchronization neans responsive to said
pr eanbl 80si gsignal; _
3 ' '

specified signal detecting means for detecting said specified signal

from the output of said receiver ée_ction and supplying a signal to |

#uspend battery saving; and
_ \,/ . ba.ttéry saving suspending means for muting said batter‘y saving '

.25 means in response to said signal to suspend battery saving and

continuously supplying said power to said receiver section,

thereby placing the récei_ver in condition for test operation.

3. A radio paging receiver as claimed in Claim 2, wherein
said call sigr;al'fﬁrfher contains -é.n' end-fnark signal aft'er said. address
”signal, and saici r.eceiver £urthér c§mpriées: means for detecfing
€ sa.id. end-mark signal from the output of said receiver section to provide
a battery saving 're.s't-ora_tion 'sig_nal; and battery saving restoring
means for inhibiting said battery saving suspending me;ns and
reactiva'._ting said batterfr saving means in response to said battery

saving restoration signal.

4., A radio paging receiver as claimed in Claim 2 or 3 further
comprising means connected to said battery for presetting said battery

saving suspending means.



Bl

suppl led fromsaid receiver sect mmu“ m w‘m synchro i zation puTses to
sald identity detecting neans, etecti n nmeans and

‘eﬁa-mark detecting neans. 7. A ra e} pagl ng receiver as claimed in Claim?2
or 3, wherein said identity detecting-nans, battery saving neans,? -
speci fi ed signal detecting means, battery saving suspending nmeans and”®
battery saving restoring neans are incorporated into a single-chip
integrated circuit. 8. A radi o pagi ng receiver substantially as descri bed V
herein. with ref®r enﬁa-atdmﬁ)aggmgsrégemé\rtacs 2lainddd tin a3y, onadf4 ClatmdF, or "
Figures 5 and 6 of the acconpanying draw ngs.

2 to 4, wherein said call signal and said spec:fzed szgnal are digital

signals.

6. A radio paging receiver ag claimed in Claifn 5 further
) compriéing s.ynchronizatiéz.z means responsiw}e to said i:reambie signal
supplied from said receiver section for supplying synchronization _ 5
: pulses.to sai?_i ideptity -de_tecting rne.a.ns, specified signal detecting

5 means and end-mark detecting means.

7. - A radio pag:ng receiver as cla:.med in Claim 2 or 3, wherein \J
sa.zd 1dentxty detectmg means, battery saving means, spec1£1ed signal
detecting means, battery saving ‘suspending means and battery saving

restoring means are incofporated into a single-chip integrated circuit.

8, A radio paging receiver subétantially as
described herein with re.ference to Figures 1, 2A to 2E,
3A to 3F, and 4A to 4F, or Figures 5 and 6 of the

accompanying dra_wings .




