2101779 Radio Pager wth Display Device BACKGROUND OF | NVENTI ON The present
I nvention relates to a radi o pager and, nore particularly, to a radi o pager
cdpabl e~of selectively displaying one of a plurality of ness&éOdignds. 5
Wth the striking progress in the art of integrated circuits, a radi o pager
now under devel opnment is furnished with various functions other than the
sinpl e selection of selective calling (or paging) signals. A known type of
such a pager receives, stores and displays a nessage signal follow ng a
selective calling signal. This type of pager is 10 di sclosed in the UB’
Patent No. 4, 249, 165 entitRalio" PagetrakitBalisplEadBévice granted to Y. Mori
and assigned to the present assignee. Wile the Mdiri radi o pager has a
menory (or shift register) for storing a single nessage, the use of
additional shift registers will pernmt the storage of a plurality of
messages. In thi's case, regardl ess 15 of whether or not the received

nmessages are |i %g(%if ereg Yo %ﬁvgﬁ“ffﬁ“em lally stored in the shift

registers int recepti on an when the entire storage is filled
up, erased sequenti?%lf))éfro the ol.dest .one. Cenerally, a system using

such a radi o pager a"'t"@&gLy IPYeREnR kelates te a radiopege T 20d| cRoree
calling signal and a qgssags signal froma 20 transmtting base station
to the radio pRYERSHRDVdefe Roradiemagsr chpableophBrlaatively dispbawingrone t he
radi o pager, which is known as the so-called "repeat call". Upon a repeat
cal |, the radiof paRjawralidy nf miessagefaignals.cqgi sters stores the sane nessage
repeatedly in its storage while successively erasing useful nessages
ep y o ag e
ahready stdred therWith thestitiking) progress in the art of integrated circuits, a
radio pager now under development is furnished with various functions
‘other than the simple selection of selective calling (or paging) signals.
A known type of such a pager receives, stores and displays a message
signal following a selective calling signal. This type of pager is
" 10 disclosed in the U.S. Patent No. 4, 249, 165 entitled ""Digital Radio
Pager,'" granted to Y. Mori and assigned to the present assignee.

While the Mori radio pager has a memory (or shift register) for
storing a single message, the use of additional shift registers will |
permit the storage of a plurality of messages. In this case, regardless

15 of whether or not the received messages are identical, they will be
sequentially stored in the shift registers in the order of reception and,
when the entire storage is filled up, erased sequentially from the oldest
one. Generally, a system uéing such a radio pager repeatedly transmits
a call including a selective calling signal and a message signal from a

20 transmitting base station to the radio pager in order to increase the

probability of reception at the radio pager, which is known as the so-called

""repeat call", Upon a repeat call, the radio pager using the shift



I n incovenience. Two different methods are avail able for reading out and’
mng 5 stored nessages: one in which the pager itself reads the

confir
" messag

correspondi g;storage areas in response to a single actuation of a re

swi tch

es automatically without interruption out of a plurality: of

and spl ays the nessages opnaa.display unit, and the other in
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a readout switch is actuated once for the reading-out of each nessage, 10

t hat i
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times in total ("n" indicates the nunber of stored nmessages).

sinple in operation, the former needs a long period of time for
r eadout,c@Peleasl Mid rist theaBaidChRATR g NrdtAtBHIPES i sIBSRR0GIN - This is

not only the waste of tine but contradictory to the general demand for
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¥5mever, since the nunber of stored nessages i s unknown,
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the latest. The confusion wl]| be particu#g%h¥ despar at e when the sane
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ore an object of the present i-nvention to provide a radi o pager which
can nakatetradidalle witkousf inte s reptien qutvift & eleralit pfigor regpéndimgevi ousl y
useful nmessages even wher. received a series of identical nessages.

storage areas in response to a single actuation of a readout switch
and displays the messages on a display unit, and the other in which a

readout switch is actuated once for the reading-out of each message,

that is, ''n'" times in total {''n'' indicates the number of stored messages).

Though simple in operation, the former needs a long period of
time for readout operation with an increase in the number of messages

"'n". This is not only the waste of time but contradictory to the general

demand for lower power consumption. The latter facilitates recognition

15

20

of the stored data within a shorter period of time than the fox:mer even

if the number 'n" is relatively large, though depending on the person's
perception. However, since the number of stored messages is unknown,
there is the risk of persdn's overlooking one full round of the messages
unless counting them up, or of failing to tell which one of the messages
is the latest. The confusion will be pa.rticﬁla.rly des.parate when the

same message has been stored repeatedly.

SUMMARY OF THE INVENTION
It is therefore an object of the present invention to provide a radio

pager which can make effective use of its storage without erasing

o
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Anot her 0bj ect of the present invention is to provide a radi o pager which
can read out, and display a plurality of stored nessages al ways 5 fromthe
| at est ..Qne. Still another object of the present invention is to provide a
radi oypager which can display the nunber of a plurality of stored nessages.
I n one enbodi nent of the present invention; 3a-radi o pager conprises

recei ving neans for receiving and denodul ating a carrier 10 wave b4
nodul ated with a selective calling signal and a nessage signal to provide
denodul ated sel ective calling and message signals;_ neans for detecting from
t he denodul at e@rsefi%tﬁlli!’v#-oé‘&gl%?Fg‘“éi'@ﬂaﬁa&e%él"éﬁt‘?’b‘é“ cacriYRA 8 tprips of
assigned to the radi o pager to provide a detected signal; neans responsive
to the detect eddentynal niessajrs.vering an alert signal; 15 first nmenory
means for stori-ng thedenodul ated nessage signal; a plurality of second
menory neans for reamothé @bjest of the prepknt dhvénticd insesprevidegnahkdid pager
the first nmenory neans; first display neans for displaying the nessage
signal stored ighiktRecsRceRd JRHEKY dIFFIAY: a PIErLIGP OF istgro@ AMes e L alPays Ng
t he message signal stored in the 20 first nmenory neans with the nessage

signal  stoged ip the,sSecqd JJ|ory nmeans and transferring the message
signal fromthe Pir st menory neans to one of the plurality of second nenory

means when the conpar.ed nessage, si gn are different. r .
-4- BRIEF DESCRI PTI %h*%é“ﬂ%ﬁk?ﬁ&&%%e&%ﬁfﬁg%g "g‘geé}thgr’{egméﬁg’qg’ﬁg%t%‘acﬁ%%wof
the present invention will becone npre apparent from H_he. ftp;slwo%(ﬁngmssages.

description i n PegsjruNBig b A2 difPiae the beyPhG BIUAA
~ In one embodimqnt of the p.resent -inv'eni_:ion, a radio pager
comprises receiving means for receiving and demodulating a carrier
10 = wave modulated with a selective calling signal and a message signal
to provide demodulated selective calling and message signals; means
for detecting from the demodulated selective calling signal a selective
l't.:alling :ignal assigned to the radio pager to provide a detected signal;
means responsive to the detected signal for delivering an a.lert- signal;
15 first memory means for storing the ,demodulated message sigx;:al; a
S plurality of second memory means for respectively storing a plurality
of message signals from the first memory means; first di splay rﬁeans
for displaying the message signal stored in the second memory means;
and comparing means for compé ring the message signal stored in the
20 first memory means with the message signal stored .in the second
memory means and transferring the message signal from the first

memory means to one of the plurality of second memory means when

the compared message signals are different from each other.
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5 Fig. 1 is a schematic block diagram of a radi o ager enbodyi ngthe
present invention; Fig. 2 is a view of an exenplary signal formt.
applicahle to a system which uses the radio pager shown in Fig. 1. Fig. 3 =
is a nore specific block diagramof the selective calling 10 -signal s
detector 3 shown in Fig. 1; Fig. 4 #s a block di agram of a nessage nenory

I n tﬁg)radlo pager of Fig. 1; Fig. 5is a nore specific block diagram of .

the circuit 9 shown in Fig. 1; 15 Figs. 6Ato 60 and 7Ato 71 are
timng_charts dem)nstratln oeratlons of the circuits showmn in Figs. 3
t hr ougRREEFERES RIE TION NSShowi ng anot her embodi ment of the

present invention V\/m ch enpl oys a m cro-processor; Fig. 9 is a functional

bl ock di ag%Gmhmét%eﬁ??ﬁ!reﬁrm‘b§§i"ﬁ§t%3 of bhe PresentinNention Fig. 8:

Fig. 10 is a detailed view of the data menory 925 shown in Fig. 9; Fig. 11
i s a fwilhdexome chernaappalirent f rokincthie follawingdeat rivtiaxd in kenfurstioment
showmn in Fig. 8; and -5- Figs. 12 through 15 are flowcharts representing
det ai | withf theas torappaying draeing die inrvelgetitr e shown in Fig. 11. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT Referring to Fig. 1, an antenna 1

Pigks up a mgrii f a\eWierRati MBIBHAGRE favn BeSergald }Sﬁg@?lelrhﬂgdﬁhgnal and a
nmessage signal and supplies

the present invention;

Fig. 2 is a view of an exemplary signal format applicable to a

system which uses the radio pager shown in Fig. 1; ~
Fig. 3 is a more specific block diagram of the selective calling
10 signal detector 3 shown in Fig. 1;
Fig. 4 is 2 block diagram of a message memory in the radio
pager of Fig. 1;
Fié. 5 is a more specific block diagram of the circuit 9 shown in
Fig. 1; .
15 Figs. 6A to 60 and 7A to 7I are timing charts demor;strating
operations of the circuits shown in Figs. 3 through 5; R

Fig. 8 is a block diagram showing another embodiment of the
present invention which employs almi‘cro-prdcessor;
~ Fig. 9 is a functional block diag ram of the central px;ocessing
20 unit 1000 show;n in Fig. 8; .
Fig. 10 is a detailed view of the data memory 925 shown in
Fig. 9;
Fig. 11 is a flowchart schematically indicating an operation of

the embodiment shown in Fig. 8; and



it ™o a receiver section 2 which denpbdul ates it to provide a denodul at ed
calling signal. The denodul ated calling signal is supplied to a paging
signal .detector 3 which then conpares the nunber corresponding to the

cal li n§.signal with the nunber assigned to the pager. If they are 10 66
identical and where a switch 10 is closed, the detector 3 activates a '
speaker driver "7 to energize a speaker 8. The sounding of the speaker 8.
inforns the pager holder that he is being paged. Meanwhil e the paging
signal detector 3 operates to all ow subsequent nessage signhals to be stored

in 2 message Menory phes TN BEAIRAICI FWRY HolcbhRE SebbEsdmting [REENVSHE varion

nmessage signals by its storage capacity. In additi S

hereinafter in %%-tt?cirls' o} l?ﬁe gﬁéggg&rmﬁ% 4 gﬁgga#les stored nessages with

t he i nconing né%sage and ex 85 rdentrcal” r‘om the storage. Wen a
readout switch 11 is depressed, a display driver 5 is energized to display

the stored ness S- Lrst.display 20 or..nessage display 6 while, at
the sane tine, @Eﬁ‘d\'@&so hﬁ#‘@%ﬁ&&?ﬁ LTHE BREEE nEHngééﬁHTdi splay or .
message nunber display 9. The aforenentioned calling signal, as shown in
Fig. 2, includes poRefenting th&ig: lpopn aptennasl pheksupct chvriemiaiveg

signal or paging address for the pager identification which may conprise

BCH (31, 25 modulateddyy a selndtivk caliinge sigydd andPaheenage isigndlcand supgties
signal which is in the formof BCH (31, 21) code as the selective calling

signal . Referriibgotadretgier3sétiiofR whiéR dehliichilat®siit 6d pdotidd anderhbgiRited
fromthe receiver section 2 (Fig. 1) is supplied to a Dtype flip-flop 301

5 which is alsmisgPslghat, Withe AeshOfiliatédeallihfidgndBls supP1id AL baging

generator 350. The cal l'ing signal thus synchronized with the clock
signal detector 3 which then compares the number corresponding to the
calling signal with thé number assigned to the pager. If they are

10 ide-nt'ical and where a switch 10 is clos.ed, the detector 3 activates a
speaker.driver 7 to energize a speaker 8. The sounding of the speaker
8 informs the pager hol.dex'- that he is' being page.d. Meanwhile the paging
signal detector 3 operates to allow subsequenf message signals to be
stored in a message memory 4. The message memory 4 stores the

15 received message signals by its storage capacity. In addition, as will
be described hereinafter in detail, the rﬁe.ssage memory 4 compares
stored messages with the incoming message and excludes identical ones
from the storage. When a readout switch 11 is depressed, a display
driver 5 is energizéd to &ispia.y the stored messages- ona first display

20 or rﬂessage display 6 while, at the. same time, a number of the messages
is indicated on a second display or message number display 9.

The aforementioned calling signal, as shown in Fig. 2, includes

‘portions X'and Y. Portion X is the selective calling signal or paging

address for the pager identification which may comprise BCH (31, 21)



signal is supplied to a shift register 320. Cooperating with an inverter
311 and the like, the shift register 320 produces a c¢oi nci dence out put

(Fig. 6C) at an AND gate 330 when the input data coincides with a 10 .
predej,erm ned data pattern which corresponds to the nunber assigned ta&wt he
page® kThis shift register output energizes the speaker driver 7 (Fig. 1)
and, at the same time, inverts D-tyfe-flip-flop 302. The resul tant. out put
(Fig. 6D) of the flip-flop 302 drives a tinmer 360 adapted to provide a
period of time [err] which is necessary for storing a nessage 15 = signal

into the,nmess nory. 4. Uon he. |l ow .t o high-1evel .inversion of the
flip- fFBﬁeGGZkaﬂgnngﬁbcéﬁt 2° i g?fgé?fé# f%gg 8583%S flealWhich ) from
the flip-flop 301 in _the nmessage nmenory 4. As will be seen fromthe draw ng
and t hi b‘béFat P& &és%?ﬁbéﬁl'aﬁgbéws a3 g’rﬁrseﬂe??re feadlirghtigm@ler ni nal of
the flip-flop 302 becones 20 hi gh I evel in response to a coincidence

out put of tRefexmingdocF@Ea0 Ardndsbdyto £O+ Hhehdemorulatied srlling higmader at i ng
time of the timer 360 expires. A signal [err] is the nmessage signal which
i S conframahel yecaippkisattion 2hiFigesbade suppdied tb ahDl ygehAigafiop Sadnal
[err] remains high level. A signal [err] indicates an expiration of

oper at waichs 1o tduPplieddFitHd, clock-signal (Fig. 6B) from a clock 68
therefore, a conpletion of message signal reception. These signals [err]

to [erglndidotgsg! Odyes E:Qﬁ%lﬁg %&Enﬁ“.‘.ﬂﬂd E?n&ﬂréﬁ%eﬁ%ﬁﬁgﬁx TEIRYY 4 - Whi ch

is illUstrated in detall Referring to Fig. 4, when the gate

St gnal .92, b5g0g Qé&go'aex%t%eﬁsep?f@erar%@gp.@@Hgg Qhdh s TR8R0°

si gnal err] ore shifi regrs nessage S|gnf stored.d
ter 600 jis compared W th_ nessage signals stored in a

!sgr ;[ 223 g?l Ex‘ﬁltfl}e §|. Stlhgr%luft register 320 produces a“coincidence outp

(Fig. 6C) at an AND gate 330 when the_ input data coincides with a

10 predetermined data ﬁattern which cor;'esponds to the number assigned to
the pager. This shift register output energizes' the speaker driver 7
(Fig. 1) and, at the same time, inverts D-type flip-flop 302. The
resultant output (Fig. 6D) of the flip-flop 302 drives a timer 360 adapted
to provide a period of time T; whic-:'h is necessary for storing a message

15 signal into the message memory 4. Upon the low- to }ﬁgh-level inversion
of the .flip-ﬁop 302, an AND gate 332 is opened to store the message
signal from the flip-flop 301 in the message memory 4.

As will be seen from the drawing and the operation described

above, a signa__l S, from the Q terminal of the ﬂip-tiop 302 becomes

20 high level in response to a coincidence output of the :‘\ND gate 330 and
stays at tﬁe higix level until the operating time pf the timer 360 expires.
A signal S, is the message sigrral which is continuously supplied to the
nressage memory 4 while the gate signal S; remains high level.

A signal S; indicates an expiration of operation of the timer 360 and,
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#1 To #n 321 to 323 (n is a positive integer and equal to or larger than 2)
whi ch are conposed of J/K-type flip- flops, respectively. 10 The conpared
messagessignal is then transferred to the shift register 321 only when it

is diff\erent fromthe nessage signals stored in registers #1 to #n. This 68
conpari son operation will be described in mofe detail. The conpari son :
operation start's in response to the nessage reception conpletion signal S3.

A D-type flip-flop 652 receives the 15 signal [err] at its clock term nal

C to produce a fi vel 0 . It rm.pal, and a.low |l gvel output
at its Q terni n%e%%ge’&tceoﬁ%?%tfg%&fpﬁte 95% TvAsadl f ﬁcée%l?'é'r mﬁé‘fs%ﬁf%‘?ﬁqsof
a Dtype flip-flop 3Q3 through.,a NAND gate 313 and resets a tinmer 361

t hrough t he NAI\i%l J8t 33 31'345 éﬁ% clAckmsigy aggcfutpg?lte,sflef%we TeF g emREy 4
361. The Qoutput of the 20 flip-flop %52, on the other hand, opens an
AND gate 690 towgkﬁa’b’r%/ﬂtl.ﬁé“a%éléns‘g‘tfﬁa* int¥iga tounter 371 through an OR
gate 676. The counter 371 outputs a high level signal at any one of its
terminals [err] thrdeferéngbuiigngtupvhér thegate gliged Shghetsme s\high el

hi gh |l evel signal appears at the [err] (i -=1 - n) termnal, the signals

stored in the st bpen an- BND ggtesteas, #theahee gHaRel sigthal oS ORsgstoeed 3B la tshi 83
via AND gates 333 to 335, 336 to 338 or 339 to 341, reslpectivel y. Thus,

the nessage sigralistét 06 | ThehBesbagd ipRAISERI R d3Rlthd sB2R Rgdster 600 is
sequentially read out to appear at the outputs of the OR gates 381 to 383

o0 &AL LGk LDa e thOGage oighliobeortlO R SRAGRS I UIAKS £ 0k: JiDEs R

gates 381 to 383 a respectively supplied to exclusive gates

SZ%L? Szf’f teaCWPfto"‘@LCﬁf §6e5 Y550l [ U AiAve"BREFIF HI0Gar! {L0L 4G, IR OM Y
than 2) which are composed of J/K-type flip-flops, respectively.
10 The compared message signal is then triansferred to the sﬁift reéister
321 only.when it is different from the message signals stored in registers
#1 to #n. This comparison operation will be described in more detail.
. 'I‘h.e comparison operation starts“in response to the message
reception completion signal S3. A D-type flip- flop' 652 receives tﬁe
15 signal S; af its clock terminal C to produce é.'high level ou_fput at.its
WS " Q terminal and a low level output at its Q terminal. ’fhe 'Q terminal
| output activates the Q terminal output of a D-type flip-flop 303 through
a NAND gate 313 and resets a timer 361 through the NAND gate 3.13 and
an OR gate 380 to thereby start thé :timer 361. The Q output of the
- 20 flip-flop 652, on fhe othér hahd. opens an AND gate 690 to sdpply the
clock signals to a éountef 371 through an OR gate 676. The .counter
371 oufputs a high levei signgi at any 6né of its terminals Q; through

Q, counting u;S the input clock signal.s. When the high level signal

appears at the Q—x i=1 - n) terminal, the signals stored in the shift



regi ster 600. As a result, the nessage signals fromthe shift registers 10
321 t 23 are sequentially conpared with the | atest nessage signal from
the shift register 600 by the respective EX-OR gates 671 to 673. The . .
out-puts of the EX-OR gates 671 to 673 are individually fed.to a NOR gabe
660. When the NOR gate 660 produces a high |level output indicating 15

coi nci dence of the | atest nessage-sggnal with any one of the'old nessage
signals, the flip flop 652 and the counter 371 are forcibly reset through
OR gates 683 and 681, respectively. Under this condition, the |atest
message signal is prevented frombeing transferred to the shift register
321. \We&istare fourprProaided ¢ QReater Iftk ¢o 6583 igal HINIPRaténdiddatd ng
noncoi nci dence, the counter 371 outputs a high level signal at its Qn+
term rid5,i 736 eppdaSeot 33thtacB4d, Drasppetivelyp. f | Thub50hemmdesege aigmalzs | evel
signal at its Qtermnal thereby triggering a tinmer 651. Thereupon, the

cl ock stbgedlinithedshify eegibte@stIEl 66328 4 AgisehRenBdllyVida RBuRD Gped 675 and
to the shift register 600 via a NAND gate 682 and - 9-

70 an 0 t h 1 ] A gate
Lo 63?‘5‘?’%‘3%4% tBhS f‘e%%%%e? 8 3%2??%‘%%%“&“?{%%@“0?’%%{3“2?32% via AND

g%tesgﬁggaﬁnd 391, whereby the nessage signal in each shift register is
transferred to the shift register of the subsequent stage. 5 - For

I nst ance, e nessage signal in,the_shift i st 600 is transferred to
the shift ®ness 21%??&?? ﬁ‘é?‘hﬁnsﬁﬁa?ﬁi _ft’gqr‘é’g?eé% Bre3ASRES HYRIYshi f t

regi ster 322 while the nessgee_si nal in the shift register 323 at the

final WPRLeq to gxglusive GRel ffegfﬁl grtas #d1ofo 141 eprBrofowhish sel ected t o

ensure the transfer of the signal fromthe shift register 600 to the shift
receives the latest message signal from the memory buffer shift

register 600. As a result, the message signals from the shift registers
10 321 to 323 are sequentially compared with the latest message signal
from the shift register 600 by the respecti;re EX-OR gates 671 to 673,
The outputs of the EX-OR gates 671 to 673 are individually fed to a’
NOR gate 660.
When the NOR gate 660 produces a high level output indicating
15 coincidence of the latest message signal with any one of the old
message signals, the flip flop 652 and the counter 371 are forcibly
reset through OR gates 683 and 681, respectively. Under this co.ndition,
the latest message signal is prevented from being transferred to the
shift register 321. When thg output level of the NOR gate 660 is low
20 indicating non,_ct?incidence, the counter 371 outputs a high level signal
at its Qn-l-l terminal in response to which a D-type flip-flop 650 produceg
a high level signal at its Q terminal thereby t;-iggering a timer 651.
Thereupon, the clock signal is delivered to the shift reg.istéll- 321 via an

AND gate 675 and to the shift register 600 via a NAND gate 682 and



10 register 321. Next will be described the nessage readout process.

VWhen the pager hol der depresses the nessage readout switch 11, a-high l.evel
sisgnal -E (Fig. 6E) is provided fromthe NAND gate 313 to the counter 371

and tHe_shift register 324 through the OR gate 676, and NAND and 15 AND 70
gates 312 and 399, respectively. The courit €r~ 371 out puts a high |evel

signal G (Fig. 6G at its [err] termnal to open AND gates 339 to 341

t hrough which the nmessage signal stored in the register 321 is transferred

to OR gates 38] .t n hen i fihe 891 StRIL 324 i Skl ay.
driver circui t;g @Nggaa%sqgtﬁé trrtggs‘%%??g tr%egsgﬁél s’%ﬁr’\g% ﬁo‘ic{ggooﬂiet%ﬁe&I gate
nmessage di spl a ..1he depressing of.the swjch al.so i nverts the Q.

out put of the ???&f?‘ﬂ’ﬂ’ B¢t %ME€5§Fﬁsée§ss¥\%£r1§? ‘T'I%]3 f"ﬁé} &R Sfock F?%’Qaelg’tahe
timer 361 which_has expiration time [err] (about 8 sec. in this |nstance).
Wien the tine ‘H‘”?&}%E.s,3%Fﬂgt3r?e"08%ﬁt’§}“’3tgf A s8he HiEPRL IR #AF 3’2'21? re
reset, 71 -10- whereby the nessage displayed on the display 6

di sappears. Onegisgeptisctranaferred ta the phift tedisseriof fhefsubrequgnt #2gde. i s
carried out before the tine [err] |apses, t-he counter 371 counts the clock
signal to PprovFde imstagos| the pregsagdpignadnin tise @hiftrmagiate t 60AND tganese S3G1
to 338. 5 Simlarly to the first depressing of the swtch 11, the nessage

signal ‘stored i thd@nshti Fdgikeds Steramlehd it lsayRorépistdie 300000 dhigpl ay
6. \Wen the pager hol der cFepresses the switch 11 (n+l) tinmes so that the

counter 371 segg%mg@u»_z @%t End Bfe S4QKs i1k t@?hﬁ?%h?%tg?ﬂizpra@\&hdes

a high level signal at its rr] termnal, as shown in F

- final stage is crased. The operating time of the timer 651 is selected

to ensure the transfer of the signal from the shift register 600 to the shift
- 10 register 321.

Next will be described the message readout process. When the
pager holder depresses the message readout switch 11, a high leveli
si'gnal E (Fig. 6E) is provided from the NAND gate 313 to the counter
371 and the shift register 324 through the OR gate 676, and NAND and

15 AND gates 312 and 399, respectively. The counter 371 outp-uts a high
% '  level signal G (Fig. 6G) at its Qllterminal to open AND gates 339 to
341 through which.the message signal stm.'e.d in the register 321 is
t ransferred tc CR gates 381 to 383 and then to the shift register 324.
The display driver circuit 5 displays the transferred message signal
'20 on the message display 6.

The depres sing of the switch 11 also inverts the Q output of the
flip-flop 303 to provide.a gignal F, thereby to frigger the timer 361
which.has expiration time ’I‘Z (about B sec. in this instance). When

the time T, lapses. both the counter 371 and shift register 324 are reset,
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10 However, the counter 371 is immediately reset by the high | evel srgnal
applied. through an AND gate 392 and OR gate 681, because the Q term nal

: output7&f the flip-flop 652 .is high level (See Figs. 7B to 7D).- The . - ¢

trailing point of the reset pulse is detected by an inverter 314, ANDwgate
393 and D-type flip-flop 362 to 'pr'oélﬁc‘e a pulse at the Q 15 term nal of
flip-flop 362, as shown in Figs. 7Eto 7G  The pulse fromthe flip-flop
362 is provided to the counter 371 via the OR gate 676 as a clock signal so

that the counter 371 returns to the begj.nnjng, i.e., it proyide a high -

| ovel | WRGRERY 4be gt pafe i pRaveLe® tBE URBlAY P fisfgbests Pogth the® M D
5, a counter 370, ich is, preset b ower swiitch (not shown), is

provi d‘é'g‘e\ﬁl hapdinf %ﬁﬁﬁf‘t f’égffsﬁlf"gt ﬁé%\’ isb“f‘FfB\gIlG’S‘Océvﬁf'(ﬁﬂi awt Beforyery tinme
the received nessage signal is stored in the shift register 321. This
nmeans theatimeclgdaPens. dhetqaunter $i’dr counts the cheek sigmaltmpepvide st or ed
nmessage signals. A D-type flip-flop 304 | atches each output J, K, L of
count ex s3g@al( SedFiEg gSHIGIrom Bis) Q, Ate whival {on AlNPsgate 33fdt6NId 60, the
signal F fromthe flip-flop 303 opens AND gates 342 to 344 to | ead the

| @& chesinsilgeR} td the firko depdtespintyofithé s4bch NNQuGle mdushigersighdl 5
The display unit 400 is conposed of resistors 910 to 915, transistors 930

to 93Znddliing ﬁﬂ?}f&tﬂeggs@psis;s igl-cﬁ?%ulagﬂﬁl ba t%%%nesgﬂgsaictﬁegw r@nsi stor is

supplied with hig evel” vol tage at s base electro ur'ns on the

cor£=Por b T Ui, Dol gl dEAER Bl TRLIF SRS O L1
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provides a high level signai at its Q_ ., terminal, as shown in Fig. 7B.

10 However, the counter 371 is immediately reset by the high level signal
apélied through an AND gate 392 and OR gate 681, because the Q
terminal output of the flip-flop 652 is high level (See Figs. 7B to 7D).
The trailing point of the reset pulse is detected by an inverter 314,
AND gate 393 and D-type flip-flop 362 to produce a pulse at the Q

15 terminal of flip-flop 362, as shown in Figs. 7E to 7G. The puls-e
from the flip-flop 362 is provided to the counter 371 via the OR gate o’
676 as a clock signal so that the counter 371 returns to the beginning,
i.e., it provide a high level Signal at its Ql terminal, as shown in
Fig. 71. -

20 In Fig. 5, a counter 370, which is preset by a power switch (not
shown), is provided with the outi:ut Sy of the flip-flop 650 which arises
every time the received message signal is stored in the shift regieteg

321. This means that the content of the counter 370 indicates the

number of stored message signals. A D-type flip-flop 304 latches each



Figs 8 is a schematic bl ock di agram showi ng anot her enbodi nent of the 72
present invention which enploys a m croprocessor. A'central - processing
urit (GRU) 1000 is supplied with the data denodul ated by 15 the receiver
secti oR.2 (Fig.- 1) through a DATA line, theqlock signal synchronous wth

t he denodul ated data through a CLK line, and a swtch signal fromthe
switch 11 (Fig.” 1) through an SWline. 1In response to the switch signal,
the CPU 1000 displays the received and stored nessage signals on a liquid
crystal displ aputp@n), &.whi PE connta g7 htSe0Figsefdage dlihberAslisbpivayird t o
show a nunber of the stored nessage signals, as will be described in
detail. For th&igPlU 4BDCGHhd ¥ toadObethensigral K Heom thoflipcAspB0Y epéhs AND
(marketed by the assignee of the present application, N ppon Electric Co.
Ltd.) whieh isgapssizgacte34s todeadviheChitclied Hiphal I tol U.to% displéy unit 400
-12- Referring to Fig. 9, sequence of operation instructions is stored in a

program menory 4@, Mk b sRd P¥igdes an instruction decoder 922 with the
content addressed by a program counter 920. The instruction decoder 922

decodes thg addr ess?ﬂ ?ﬁfﬂ w806 3s" °§’$8€;€§?f80‘1(f%t9‘ﬂ159 91b"3 %mt§r ngistors

control si gnal s to corrponen S 0] e progra COUﬂ

920 counts "+1" ver cont r
provi ded to th8 %36# ag'?zf"g iRty q?i:%ﬁ ggb tﬁpn%%% b e‘]‘ Gﬁﬁh
i nstruction, |nterru i nstruction, or the I|ke An arithpetic._and | ogic
unit (ALY 932t%a?%§laﬁugpimﬁ*th% leyeli YQltege @t its béaptelestwﬁeehlq s
stored in an accumul ator 934. The accunul ator is also used for data
trapsfer with thensenmtby, cay e aponding LEBgi sThe lighting effthewLER imforms ithy
the arithenetic calculation, it is infornmed

pager holder of the number of the stored message signals. Since the

10 signal F is generated by depressing the switch 11 (Fig. 4), thé pager

holder arbitrarily confirms the stored.message signals and their number.
Fig. 8 is a schematic block diagram showing another embodiment
of. the present invention which employs a microprocessor. A central-
' processi.ng unit (CPU) .1000 is supplied with the data demodulated by

15 the receiver section 2 (Fig. 1) thr.ough a DATA line, the clpcic signal
synchronous with the demodulated data through a CLK line, and a switch
signal from the switch. 11 (Fig. 1) through.an SW line. In response to
the switch signal, the CPU 1000 displays the received and stored.
message signals on a liquid cryétal display (LCD) 6 while causing the

20 message number display 9 to show a number of the stored message
signals, as will be described m detail. For the CPU 1000, use may
be made of the microprocessor pPD7502 (marketed by thé é.asigneé of

the present application, Nippon Electric Co., Ltd.) which is constructed

as schematically shown in Fig. 9.



by -a flag register 935. A count clock generator 900 is connected to a
crystal via termnals 15 XI and X2 to produce a clock signal. .A clock
signal is also generated by a system clock generator 901 which is conngcted
to a ?S oscillator via termnals GL12and CL2 and control |l ed by a staneby
ceontr circuit 902. These clock signals fromthe generators 900 and 901
are led to a clock control circuit 903 which selects one of them and
supplies 20 it to both a tiner/event counter 904 and LCD

cont rol | er /Ripierain® to Fighe % i ARV eempf cpgaetiorostreeionstifestoregut CP of
the clock control circuit 903 by the progranmmed nunber. In response to the
out putimd pieg récnmem®ny 9adhdwhigh airovidemraxinst radtion alecedrir@d% | NT1 and
P10 or to signals froma serial interface 906, an interrupt/control circuit
74 - 13witdDthd obnamtt dxid Kald etdob g taop r b disa b ouixtatri 920 .an AT e abs L% citiord 0
execute the interrupt process. Buffers/latch buffers 911 to 916 are

i nt er f @¢@odd ¥ 9BR Ide doleWeRtie 8ddé S dtiSoRfehtadKl, i GeRpbnek thEirb e, Under the
output LCD CL of the 5 clock control circuit 903, the LCD

COt I Of Ja@fenitl ViEint RO i 1551 SCRITHRY ot Lotn SRt eAB Y 1988 TN g gnal s
SO 828d tag‘rsdi rtec‘fclrn; dri véejﬁflﬁe LCD6°and t her'eby ofi spl g?tf ﬁggrgressggg si gnal

517 2ot AURERb 850 0057 oy d 95 IR et 2

during 1 aritneme arcul-ation or- < (
- agi smemasny YT b Pinvidei sadhe dleaden ik MHH GBHY RRURGIGN ne af Ler e
er ril::Fg}elrggﬁted by a jump instruction, interrupt instruction, or the like. \J
An arithmetic and logic unit (ALU) 932 executes an arithmetic calculatimn,
10 result of which is stored in an accumulator 334, The accumulator is
als'o used for data transfer with the memory,l I/O port, or register.
If overflow occurs during the arifhemetic calculation, it is informed
by a flag register 935.
A count clock generator 900 is connected to a crystal via terminals
15 X1 and X2 to produce a clock signal. .A clock signal is also ge:;era.ted
by a system clock generator 961 ‘which is connected to a CR oscillator
via terminals CL1 and CL2 and controlled by a stand-by control
circuit 902. These clock signals from the generators 900 and 901 are
led to a clock control circuit 903 which selects one of them and supplies
20 it to both a timer/event counter 904 and LCD controiler/driver 917.
The timer/event counter 9.04 counts the output CP of the clock control
circuit 903 by the programmed number. In response to the output of

the counter 904 and signals from external via terminals INTl1 and P10

or to signals from a serial interface 906, an interrupt/control circuit



Date containing the selective calling signal and nessage signal is supplied
to the CPU 1000 froman input termnal PI1 via the buffer 912. 15 The
ckock signal and switch signal are supplied to the CPU 1000 from i nput 74
term gal,s I NT1,and P10, respectively, and through the interrupt contfol '
circuit 905. The data nmenory 925 has storagejsr.ea, as shown in Fig.”  10. A
menory buffer 940 tenporarily stores the incom ng nessage data 20 whi ch
is conpared with the nessage data stored in shift registers 941 to 943.
Only when they are identical, the incom ng nessage nay be stored in the
regi ster 941. /M0erfoiyesdHat@PU%4d stegitbrensinmeutinrbord ehables &t ty ecdecute
nmessages. An area 945 is used for counting the bits of the received nessage
to confirm whetfigg SHtérugthrmssage data is conpletely received. An
LCD di splay nenory 950 tenporarily stores the nessage data from shift

register 941, 942 Orad%.?’rm dé1s Blude dst 9P th A1 6 SR ihberadRhaIrcaltstbetweer BY

Is counted and stored 1 n a glsplay counter area 951. A data buffer 930

terporarily St ogss dlFob9asld e alRhldaC Sldekhesbditl LEANCHD i1

area 931 regi st ta assigned to the pager. For the
detail ed description of CRU shown in Fig. reference,is._nmade to.the
User's Mantal doflochke ceatFel cinayit §Rgd%’§ H?‘Pp&ﬁ"%égﬁ{ FI¥ST prqvgdes Gammpen

1930. 10 Fig. 11 is a flowhart showi ng a general _procedure of .the
CPU 1000 for preigasbs KPMAFOMP Fichsepmentfiegals 5032t LT eetlx  dfixF the

fromthe receiver section 2 is sanpled by the clock signal and determ ned
whether it is iHERNE sad therhby héiapé'agnééep@gélsaﬂarﬁisp?l sered & Acidi@nmemory
t Re_CPU 1000 advances to step 95b in which the received nessage signal
925. General registers 923 temporarily store data during the |
arithemetic célculation or da.fa transfer. When the mainroutine is
10 interrupted by a subroutine or interrupt process, a stack pointer register
G24 stores an ;ddress to which the mainroutine returns after the
interruption.
Data containing the selecti;/e calling signal and message signal is
supplied to the CPU 1000 from an input terminal P11 via the buffer 912,
15 The clock signal and switch signal are supplied to the CPU 1600 from
% | input terminals INT1 and P10, r;-spectively, and th:ough ;he interrupt
control circuit 905.
The data memory 925 has storage area, as shown in Fig. 10.
A memc.;ory buffer 940 temporarily stores the incoming message data.
20 which is éompared with the message .data stored in s;ﬁft regigters. 941
to 943. | Only .when they are identica.l. the incoming message may Be_
stored in the register 941. A memory counter 944 ;-egisters the number

of the stored messages'. An area 945 is used for counting the bits of

the received message to confirm whether or not the message data is



15 Is tenporarily stored in the buffer menory. Then, at step 95c, the
CPU 1000 conpares the | atest nessage signal with previously stored nessage
‘'signals so as to recondition the nessage nenory and nmenory counter g
depending_on the result of conparison. After this step 95c, the CPU 1Q80
returns the identification proce 3 95a. 20 The nessage readout
and- di spl ay process indicated at stép 95d starts in response to a switch
signal fromthe switch 11 and proceeds independently of the processes at

steps 95a, 95b and 95c. At step 95d. the CPU 1000 sequentially displays
stored signal s, on i d.crystal di y, (LCD)6.., The processing
at t hecé%?gg%tq' v’é&%w%%' - '&g%:.bsﬁtng?lggari@g’fw Iékabtgg'b‘?%‘)ﬁfég%&t?geﬁet ai |

with reference to Figs. 12 Lg 15.,Fig.{12 is_a flowhart showi ng details of
the i dBift P15 15280 r RS HaY repister 3t e 942t Re 744 drrdisplanat #8905
(Fig. 9) is adapted to detect 5 - a rise of the clock signal. Upon rise of

t he clBekI&Gdnal The pumbery of idariawingdssceuntedeand Gitofed whiaciapley

denodul ated input data is tenporarily stored in a data buffer 930 through
an i npepurteirfarea0 931 ( Fi §4.dagp. byfifes 193 BGupotareilgadtares dhedrédrivbd dat a
buffer 930 is conpared with data in a flag register 935 which has stored

t e pagelectivebesllnig hgnalal | ach 1D datpagesa 931 f réditye ¢ @aM@hgifgAbbgal , the
operation returns to step 96a and circul ates again through %he successi ve

steps & hesHfifed td thd e@l e identical, the nessage reception process at
step 95b is performed. Fig. 13 is a flowhart show ng details of the

message I eGapl iRl RELAET R iptibh o 8B Y Lhowh IPHIFYS SIS EPt I On B L
made to the User's Manual of the yPD7502, publishea by Nippon Electric
Co., Ltd., May 23, 1930.

10 - . Fig. 1l is a flowchart showing a general procedure of the CPU lOéO
for processing received data. _At step. 95a, a demodulated signal from
the receiver sectian Z is sampled by the clock signal and determined
whether it is identical with thg assigned pager number. Upon coincidence,
the CPU 1000 advances to step 95b 'in which the received message signal

15 is temporarily stored in the buffe? memory. .'I'hen. at step ;)Sc. the
CPU 1000 compares the latest message signal with previously stored
message signals so as to recondition the message memory and memory
counter depending on the result of comparison. After this step 95c,
the CPU.IOOO returns to thé identification process 95a. |

20 The message readout and display process indic;ted at step 95d
starts in response to a switch signal from the switch 11 and préceeds
independently of the processes at steps 95a, 95b and 95¢c. At step

95d, the CPU 1000 sequentially displays stored message signals on the

liquid crystal display (1.CD)b. The processing at the respective

Y



15 = 945 (Fig. 10) is initialized, to "0" in this enbodinent, in order to
manage the nunber of bits of nessage signals to be received. At step 97b, a
rise of~the clock signal is detected by the interrupt control 905 wher on
at stegO7c the nmessage data is stored in a nmenory buffer 940 (Fig. 10).%Y At
step 97d, the counter 945 is increnented by-"UI5 ¢one)" 20 and, at step
97e, "whet her the counter 945 has been increnented up to a predeterm ned
nunber of bits is determined. If "NO', the CPU 1000 returns to step 97b and
repeats the same procedure: if "YES', the CPU 1000 advances to the_ nessage
storage process S$PS{ap-88d VEi Pe digcunsies i Artg! tish neferencepeibigsof 1
nmessage signal has conpl et ed. 77 - 16 - In the nessage storage process
shown in Fi.g. 149 the CPU 1000 at initial steps 98a to 98c conpares the

| at est nessage signal fstored in the nmenory buffer 940 at this nonment) with
nmessage signals prevFigisilg $¢ erfdwchashishowiegiddteils pthid identificatiohMp fpcess
10) to determne 5 whet her the forner is identical wth any one of the

latter. |If "YES5a.thatlsaépSbaneteaptersupdont leI0RNEig@)opeadbp Y to detect
returns fromany one of the steps 98a to 98c to the identification process

95a (Fig. 13). hfri{siQs thddiodss si%'éalt.heulp%eﬁtseséﬂﬂ?é ciSeit ¢ dlgadhls\i\éé%rastﬁ%n

none of the old nessage signhals, the data in the shift registers S

N e e ¢ mareyedaphhled 18 Leh el ERIE Mol Bl ide TRLLELANT o B SR ity

in the final regi err _ ~successive steps rou
AN R R T R S e e
(FLg- 10) TS g e en §6e,he ‘ach Stored 1% t1h aSta"Buffat 930 is compared with data
in a flag register 935 which has stored the pager number of the called
10 pager. If they are not identical, the opératio_n returns to step 96a
and circulates again through the successive steps 96a to 96c. If they
are identical, the message recePticS_n process at step 95b is performed.
Fig. 13 is a flowchart showing deté.ils of the message reception.
process 95b. At step 97a, a message signal reception bit counter
15 945 (Fig. 10) is initialized, to "0" in this embodiment, in order to
Lf manage the number of bits of me;sage Signals to be received. At step
97b, a rise of the clock signal is detected by the interrupt coz;trol 905
whereupon at step 97c the message'data is stox{ed in a memorw} buffer
940 (Fig. 10). At step 97d, the counter 945 is incremented by "'l (one)"
20 and, at step 97e, whether the cﬁunter 945 has been incremented up to a
.predetermined number of bits is determined. If '"NO", the CPU 1000
returns to step 97b and repeats the same procedure; if "YES'", the

CPU 1000 advances to the message storage process at step 95c (Fig. 11)

determining that the reception of a message signal has completed.
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15 LCD6 is energized through output ports P30-P32 (Fig. 9) to display the «
nunber of the stored nessages. Thereupon, the CPU 1000 returns to the
identification step 95a to prepare for the reception of the next nessage .
signal. EFig- 15 is a flowhart showi ng details of the message readout~ 20
and di sdlay process 95d of Fig. 11. This process is triggered by a swtch
signal fromthe switch 11 (Fig. .1x¢ - Before a display, a display counter

951 (Fig. 10) is initialized to "1" for the purpose of designating a
specific one of the message data in the shift registers [err] to SRn which
is to be displayed. At step 99b, a tiner 904 (Fig. 9) is driven 78 to
start countthegmdesagienstopegequrokkss dhoshep F9c, lan dheDC@#itspbag nenory 950
(Fig. 10) is loaded with data in a nessage register [err] which corresponds

to tdeirmieiatstepbi 98a ltd lBeUEbMph reb thizelade SPhdys SUNERINaISIstorkk W I | be
seen that, since the display counter 951 has been 5 Initialized to "1" at

st epird B rﬁ&%oq"y%uﬁé'rW%@ngCiﬁ!sS?ﬂ%@n't)aulMa M&mé&ﬁsqu&g gin the shift

regl ster [err] that is, the latest message. At step a display "ON'

| h | d LCD
nm?%ﬂfm% elsit/'c\ég(gg?ssqﬁh %091%@ gg’ {b:t\ées o (his 528L6| n&%)tﬁg'?’éﬂeft regi ster

é Sthe gﬁ” d 1 e}p99e whether the timer 904 triggered at
t ep” 88t 9fa %5uﬁ‘?‘éd thi ‘“t‘?th‘éa pé?'f oA"Y &9 of he hattrEd. ' YES ti ne peri od
[err‘]d_' has not el apsed, step 99f is carried out to check if the switch '

si gnifle Iateshamnssareiyawtataredranththe gpesatiosi watalrneram angcei ved, t he
operation returns to step 99e. Thus, tne operation |oop 99e to 99f is

r epecmecf the steps 98a to 98c tu the identification process 95a (Fig. 11). -’

If "NO', that is, if the latest signal is identical with none of the
cld message signals, the data in the shift registers SR) to SR, are
10 renewed with the first stage register SR; eniptied and the data in the
firal register SR, erased, at successive steps 98d through ‘;‘Se; ;At
step 98f, the latest me'ssage signal is transferred from the memory
buffer 940 to the emptied shift register SR}. At step 9bg, a memory
counter 944 (Fig. 1U) is incremented by ''1 (ong)” and, at step 9§h,
15 1LCDA is energized through output ports P30-P32 (Fig. 9) to display
the number of the stored messages. Thereupon, the CPU 1000 returns
to the identification step 95a to prepare for the reception of the next
message signal. |

Fig. 15 is a flowchart showing deta.ils of the message readout
20 and display process 95d of Fig. 11. This process is triggered by a
switch signal from the switch 11 (Fig. 1). Before a display, a display
counter 951 (Fig. 10) is in’itialized_ to ''l" for the purpose of designating a
specific one of the message data in the shift registers SR to SR,

which is to be displayed. At step 99b, a timer 904 (Fig. 9) is driven



15+ wuntil the time [err] of the tinmer 904 expires or a drive through the
switch is effected. Upon the |apse of the tinme T1, a display "OFF' command
is delivered to deenergize LCD6 thereby term nating the display process.
When g _depression of the switch occurs at step 99f, the display countgg951
Is incremented by "1 (one)" at step 999 and conpared wth 20 t he nenory
counter 944 at'step 99h. If the display tounter 951 is- larger in counter
than the nmenory counter 944, the operation returns to the initializing step
99a to repeat the readout and display process. If the relation in count is

opposite, the operation is started again,fromthe ti Llriggeping step 99b
for displ ayi né°t%érhé§?t‘"ﬁ€§sé’§et.lme p%é'mq 181 CLAY R/Eeﬁi&'r%‘g%og:&agbsrplae

conprising: means for receiving and denodul ating a carrier wave nodul at ed
with a sel ect memesy 986 éﬂjnaﬁlohﬁd leagedsuil datgnial < tr9epPaRe desitieddRat ed
sel ective calling and nessage signals; neans for detecting fromsaid
denodul at ed sevisiehi a@r waipondg i thrakoansél(ecti tleraeadH nhefsthgndilspdasicgnetet o
said radi o pager to provide a detected signal: neans responsive to said

det ect ed si gnajsif or 1d@H11Vied isegnahadl) Sihcoitgalizpldy SbuARDNY 1 NRBNBebAr
storing said denodul ated nessage signal; second nenory means for

respectively 3&9&%11%& Bl ugal it ¥ .0f 0gBSSAGeaiSHINALS oLEoAY SRl ehlib ety FRIANY
means; first display neans for displaying one of said nessage signals

stored in sai the a%gdinn&néDEXifger%ré%éteafngRl, that is, the latest message. At step

(L 99d, a display "'ON" cbmmand is delivered so that an LCD drive signal

| is fed to an LCD contreller/driver 217 (Fig. 9) to display the message
in the shift register SR; on the LCDUb.

10 At step 99e, whether the timer 904 triguered at step 995 has

counted the time period T4y is checked. If the time period
T1 has not elapsed, step 99f is carried out to check if
. the switch signal has been received and, if the switch’

signal is not received, the operation

returns to step 9%9e. Thus, tne opcration loop. 9%e to 99f is repeated
.15 ~ until the time T of the timer 904 expires or a drive through the switch

is effected. _Upon the lapse of the time T, a djsplay "OFF'" command

is delivered to deenergize LCD/ tkereby te rminating the display proéess.

When a depression of the switch occurs at step 99f, the display

counter 951 is incremented by 'l (one)' at step 39g and compared with
20 the memory counter 944 at stép 99h. If the display counter 951 is

larger in counter than the memory counter 944, the operation returns

to the initiaiiz,ing step 99a to repeat the readout and display process.

If the relation in count is opposite, the operation is started again from

the timer triggering step 99b for displaying the next message.

N
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tmeans for conparing the nmessage signal stored in said first nenory neans

with said plurality of nmessage signals stored in said nenory neans and

transferring said message signal fromsaid first nmenory neans to sai d *
second nmenory neans when al l

menory neans differ from said nessage si gnal ' first nmenory means .
A radi o pager as clainmed in claimug further c Mﬂ" lﬂﬂ di spl ayi ng
nmeans re.'g nsive to the output of said corrparl pl ayi ng t he

nunber of message signhals stored in said - 19 - second ‘renory neans;
gate control neans responsive to a control signal for sequentially
supplying first display nmeans withhg.stored nessage signals of said
second nmenory neans fromthe Iatesr‘UnE‘to t he ol dest one; and sw tching
means for generating said control signal. 3. A radio pager as clained in
cl ai m.2, Avhedid pagar cogapeisiogi r ol nmeans conpri ses neans for detecting the
conpl etion of reception of said received message signal to provide a

conpl et i ehesdONG} re@eping Nid Peavodlilating &Gk it le MMbdispadse to either

said conpletion signal or said control signal; a counter circuit for
coun aS q UELeS n te
Ci rch‘%‘?g rgépeoc%s vl(f:?‘lﬂl ?2’“15 Ié‘gl[ ig\;;edauo%ggé sa;ﬁ" ga'?%{)g?\?rﬁ%l gél?‘o dﬁrﬂgﬁeg%tlvel y

suppl yin both ald first displa ans and sai d conparing nmeans with the
massa% egﬁlﬁﬁa‘i gigof‘éﬂl THESH sé%'&%%d menory

means for detecting from said demodulated selective calhng signal

a selective calling signal assigned to said radio pager to provide a
detected signal;
means responsive to said detected signal for delivering an alert
signal;
first memory means for storing said demodula}ted message signal;
second memory means for respectively storing a
plurality of message signals from said first memory means ;
first display means for displaying one of said messaée
signals stored in said second hemory means; and . \u)

means for comparing the message signal stored in said
first memory means with said plurality of message signals
stored in said memory means and transferring said message
signal from said first memory means to said second memory
means when all of said message signals stored in said
second memory means differ from said messagé signal in

said first memory means,

2. A radio pager as claimed in claim | further comprising:
second displaying means responsive to the output of said comparing

means for displayiny the number of message signals stored in said



meams.- 4. A radio pager as clainmed in claiml1, 2, or 3, wherein said first
and second menpry neans conprise-shift registers. 5T A Tadio pager aa

clai med~in claim3, wherein said conparing neans c

circuiys,; receiving the nessage signal stored in sa@i'!ﬂ mm ans and
the message signal fromsaid gate circuits; and a ted to
t he out puts of "said exclusive OR circuits- B? -A radi-o pager as clained in
claim2 further conprising tinmer means for turning off both said firsg@and
sécond di splay neans after a predetermned tine period fromthe begi nning
of displ ayi ng. 7. Aradio er as claimed in claim?2, wherein said
second di spl aysfeand EBﬂﬂFYs%g Shlurality of light- enmitting diodes wth
di fferent diodes or conbinations thereof corresponding to a counter circuit
for counting sai d&¥AbEantsel e rﬁéB%‘a@‘é’es’i‘bﬁé%tr?r’g&h@%le"é’dbﬁ%‘ﬂwtiﬁly
said control signal for reading the count out of said counter circuit; and
driving neans swsplging véinsd displaytmesnsiwishitbiersadidgnreange fsogndlllSth isadid
at |east .one of said light emtting diodes representative of said nunber of
stored nessagesé&dgHihfem8 ryAnkads drpagehe COrgHti Gnego theldte8EaNSG; fa0id
receiving a calling signal including a selective calling signal and a

nessage signal; seqERdn{RARR SR foxl QEhOBad ?Jﬁ@&d&ﬂ@oﬁ&k@x@él‘ ve calling
signal; third neans for conparing the signal stored in said second neans

3. A radio pager as claimed in claim 2; wherein said gate
W, ‘ control.means comprises means for detecting the completion
of reception of said received message signal to provide a
completion signal; means for providing a clock signal in
response to either said completion signal or said control
signal; a counter circuit for counting said clock signal to
produce successive gate signals; and gate circuits responsive
to respective ones of said gate signals for selectively
supplying both said first display means and said comparing
means with the message signals storgd in said second memory

means,

. 4. A radio.pagcer as claimed in claim 1, 2, or 3, wherein said first and
second memecry means comprise shift registers,

S. A radio pager as claimed in claim 3, wherein said comparing means
comprises exclusive OR circuits receiving the message signal stored

in said first memory means and the message signal from said gate

circuits; and a NOR circuit connected to the outputs of

said exclusive OR circuits.

6. A radio pager as claimedn claim 2 further comprising timer means
for turning cff both said first and second display means after a

predetermined time period from the beginning of displaying.



3
with a calling signal assigned to said radio pager: fourth neans for
storing t he recei ved nessage signal when the signals conpared in.said third
; 8 are identical with each other; fifth nmeans for storing a pIurakhgy of*

t he ssage signals fed fromsaid fourth means: sixth means for conpa;kng
the signal stored in said fourth nmeans with each of the signals stored in
said fifth neans; seventh neans f@U transferring the signal stored in said
fourth means to said fifth means when the signal stored in said fourth
nmeans differs fromall of the signals stored in said fifth neans; and

ei ght.h me or di spl ayi ng. one of. the message signals stored in said f|fth
means'P ‘9 l‘ﬁlpag ‘gloﬁud" ‘g e]S 23 ot ne %”c‘f HMSB, wherein said

secomlaﬁnobu@i:s;sbanenﬂémmm‘:esdaba |mma1w aot)nlelgitt-p m cr opr ocessor.
10. % n%é @%f&&@lﬁ&égréﬁe&o 48449 ninth neans for
e nunber o

di spl ay| ng t message signals stored 1n sard fifth neans;

and tEmreeR frRTTIPeRIARGA A3 AT | et B ey eerEe with the
eSS g & | B S 0§ St drdd frids SEpe Ss{ gl & N and S Ste S dtit drBGsage si gnal

of themd ozbhe.ol dool o1 89 SESPA% ALY Bund bud' JAUQ A0S 25 ol al med
counter circuit; and driving means respective to the output
of said reading means for lighting at least one of said
light em:.tt:.ng diodes representat;\.ve of said number of

stored message signals,

v

8. A radio pager comprising:

first means for receiving a calling signal including a selective
calling signal and a message signal;

second means for storing the received selective calling signal;

third means [or comparing the signal stored in said second means
with a calling signa? assigned to said radio pager;

fourth means for storing the received message signal
when the signals compared in said third means are identical
with each otherj

fifth means for storing a plurality of the message signals fed from
said fourth means;:

sixth means for comparing the signal stored in sa.id fourth means
'wi'th each of the signals stored in said fifth means;

seventh meahs for transferring the signal stored in
said fourth means to said fifth means when the signal stored
in said féurth means differs from all of the signals stored
in said fifth means; and

eighth means for displaying one of the message signals

-stored in said fifth means.

A



second nmenory neans conprises a plurality of nenory registers each for
storing a different nessage signal. 12. A radio pager as clainmed in claim1
ot 11, -wherein said second nenory neans has a capacity for storing a
predetgy- m ned nunber of message signals and, when said nessage signangin
said second nenory include said predetgrgyned nunber of nessage signals™al
of which differ fromthe nessage signal in said first nmenory neans, the
earliest of said predeterm ned nunber of nessages is erased upon further

tr gnsf er 0}‘ | asqesaaa&ad&gr gaﬁbé aeaaaa‘ﬁaadfcmﬁpanaﬂg. 8] 3whéreddi 9apager
substantially as scLi be erein,.w [ ren to FLg.,, 1, Figs. and 2,
Ploe, 1 hod 5o3RoRe thirdhen, SoEbR hdehf' BEETFApEEcatda in o BRs infp
acconpanyi ng edzwopgecessor. :

10, A radio pager as claimed in claim 9 further comprising
ninth means for displaying the number of the message
signals stored in said fifth means; and tenth means for
sequentially supplying said eighth means with the message
signals of said fifth means from the latest stored message

signal of them to the oldest stored message signal,

11, A radio pager as claimed in claim 1, wherein said
second memory means comprises a plurality of memory registers

each for storing a different message signal.

12. A radio pager as claimed in claim 1 or 11, wherein said
second memory means has a capacity for storing a predeter-
mined number of message signals and, when said message
signals in said second memory include said predetermined
number of message signals all of which differ from the
message signal in said first memory means, the earliest of
said predetermined number of messages is erased upon further

transfer of a message for said means for comparing.

13. A radio pager substantially as described herein with
haed reference to Fig. 1, Figs., t and 2, Figs. 1 and 3, Figs. 1
and 4, Figs. 1 and 5, or Figs. 8-10 of the accompanying

drawings.

-
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