RADI O PAG NG RECEI VER HAVI NG STORED MESSAGE PROTECTI ON MEA BACKEQGSN% a:
THE | NVENTI ON The present invention relates to.a radi o pagi {dc % r
use in rgdi o paging. OMng.to the remarkabl e progress of cifcuit ,
I ntegrattyn 5 technol ogy in recént "years, nse-conpact radi o pagi ng
receivers of a greater multiplicity of functions and of smaller power
consunption have cone to be devel oped. One aspect of this increase in
functi onal _
previous service of send- 10 ing the _selective calling .or paging signal (a
speci fic nunmber assigned to each suBBETEREAPNaME#R&S Furthernore, to copg.-
wiith the expansion of the demand spectrumand to increase the reliability
of communi cation, these paging and nmessage signals are now digitized. 15
Meanwhi | e, "t he display of a nmessage signal is achived, after the receipt of
sai d pagi ng signal %RP” actuation of the function to indicate the receipt
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technology in recent years, more compact radio paging | {.
receivers of a greater multipliciﬁy'of functions and of
Sﬁaller'power consumpﬁion have come to be developed. One aspect
of this increase in functional multiplicity is the récent
a&dition of message-signals to. the previous sexrvice of send-
ing the selective calling or paging signal (a specific

number assigned to each subscriber) alone. Fdrthermore, fo
cope with the_expansion of the demand spéctrum and to

incréase the reliability of communicétidn, these paging and
measage signals are now digitized. - | - 0!
| Meanwhile, the display of a message signal is achived,
after the receipt of said paging sigpal, upon actuation of |
the functioﬁ to indicate'the recéipt of the'message_signal.
There are provided within a recéivex.a_plurality of message .
signal memory circuits, because the subscriber may be paged
very frequehtly or may not promptly respond to every message
signal received. The message sigﬁalé stored in these memory

circﬁits can be read out by a variety of methods. For

instangce, where there are n memory circuits, n read-out



: Qperate in one action the swtch-corresponding to the particular nenory

i circuit in which the desired nessage signal_is stored. Alternatively,

i there mdy be one read-out switch, 5 which the subscriber wll have b
operate n tinmes at the maxi mumto have the desired nessage signal reatrgut.
A radi o paging receiver having one of such functions, -which indicates the

recelpt o andsi PERSSCHELY HICIAMA AlONR &051¢ he! SuBBEY16ARVEY ent

because it allows a Tong enoug I me for | earer to take a

| ppurallty of aghipREe TRVBKE' oo WHE sl R o ¥rEspOHlLAG! tol el ed DY
| el ementg/ or software and, accordingly, 1f nore nessage signals than the
Memory i rcui tgapELchifael MefloriN@ sk SIIRMidK Shanaksivkll mBakagel signal

erased in.the order of 15 arfival. Thus, even if one of the plurality of

nenori zed. si ghal St6£8821 NA1iERAREARe 1y GiHEté GlapBe hofiet cha-lbaR! skdrton,

| ong period, it may have to be indiscrimnately erased upon arrival of an

| extra message vhiidkRsthgesubsbeibel! willndavd tdcopesatgenstdmeksatethieved
.can be pronptly responded to 20. and therefore erased soon, and keeping

- obsol et e nessanesinmul touhaveesher des iomdinessage heigndl egeadt optecedur es
Wth the aforenentioned setup which requires the read-out switch to be :

oper at ed as' -nargdio nesgargt hecedvierehaveny yong refii suchl fynébionser which

i nstance, there would be a correspond- 25 ing increase in the required

nunber of switidicatesi bhe vecedps firtand cftawes ceeeryonedsageesignpd

correspondingly greater. Morever, a greater nunber of nenory circuits neans

a et Corresmmﬁﬁ¢gﬂve@;gﬁ§rvggytppnvenlent because it allows a long enough

-'10“"ftimé for its bearer to take a plurality of actions.
| ' However, the number of ﬁemory circuits is limited by
'.elements or software and,.accordingly, if mo:e message
sighais.than'the memory circuits are received, the early
féignal or Signals will have to be'erésed_in.the order of
15 . arrival. Thus, even if one of'the:plurality*of memorized
- signals contains important information and hés to be kep£ for
a-longiperiod, it may have to be indiscriminately erased
upon arrival of an extra meésage:or messages.l Normélly, most
of the message signals received can be prdmptly'respondéd ﬁb
. 20 ~and therefore erasedisobni and keeping obsolete messages
W6uld“unnecessar;iy complicate-the'Subseéuent procedures.
¥ ' -H"With'the-aforementiohed setup which requires the read-out
switch to be operated as many-times:as the desired memory
circuit calls for, fof-instance,_there would be a correspond-

©25°  ing increase in the required number of switching actions or.
the number of switches would have to be correspondingly

greater. Morever, a greater number of memory circuits means a




- SUNNARY OF THE | NVENTI ON An obj ect of the present invention therefore is to
' prOV|de an econom cal radio paging receiveg which is free 5 fromthe

switc eration is sinplified and the nunber "of nmenory. circuits is reduced
-by enabling only inportant nessages to be stored as long as they are

needed, regasetessorBihBey IHecHEHELY., and uninportant 10 . messages

“to be sequentlally eraséd as the menory circuits overflow. In one

~-enbodi ment of the invention a radio paging receiver conprises: means for
recei ving and denodul ating a carrier wave nodul ated w-th paging and 15,k

_'nessage Si SEMEARY OFOTHEE ItemNtaion ed pagi ng and nessage signal s; neans
~for detecting, out of said denodul ated pagi ng signals, the paging signal

'-assigned t 0. sai danadbjepagbifig thec ginegertto jmwentieon tbherefowe disgral ; neans:

" responsive to said detection signal for generating an alert signal; first
.20  nenorypresebdef an econpmgdcalplnadia tpagingarecedveduwhich wss fape
‘signals; second nenory neans for preventing fromerasure and storing at -

| east - dne cﬁmrm‘ethességeessgn&e@ stigagdyantages of reenvensipnadasyichdi spl ay
means for displaying at |east one of the message signals stored in said 25
~first and seeemivessor jndesfis whish dihe sWitomtoRerabins dsnsdmpdd s tl@%al d
- ‘first and second nenory neans and said - 4- display neans for

“sel ecti vel 3N ot@l BT 8Fd°§|§&@9$ﬁﬂ9%EFU1ts is reduced by enabling

only important messages to be stored as long as they are - '\f '

needed, regardless of the memory capacity, and unimportant
10 'messages to be seéuentially'erased as the memory c¢ircuits
overflow. . | |
In,.on-e' cmbodiment of tile inventi‘on a radio
paging receiver comprises: _means for receiving and
demodulating a carrier wave modulated Qith paging and
15 ;message Sigﬁals:to provide demodulated paging and message

'51gnals, means for detectlng, out of said demodulated paging .

-

aboveﬂiégted di sadvant ages of conventional such receivers, and of whi chr the;'

2

k.

signals, the paging signal assigned to said radio paging )

_receiver to provide a detection signal; means responsive to

eeaid detection sigﬁal for generating an alertusignal; firste
20. memory means for storing.e_plurality of said_demodulated-

message  signals; second memory means for preventing from® -

-erasure_and_stdr}ng at least-one of the message signals-

stored in said first memory means; display means for |

~displaying at least one of the message.signais sﬁored in said
25 - first and second memory means; and display control means -

connected to said first and second memory means and said



with at | east one of the nessage signals stored in said first and second
menory neans.- BRI EF DESCRI PTI ON OF THE DRAWNGS 5 . . Ot her objects,

f eat.ures and advantages of the present invehtton will be nore apparent frongD
t e detail ed description hereunder taken in conjunction with the _
acconpanyi ng .draw ngs, wherein: FIG 1 is a schematic block diagram of the
radio 10 recei ver accorc}t to the present invention; FIG 2 shows

t he format o#gFH a¥aMerRg &g se ?%ﬂkﬁ%&%F@&n?h§a+€c€¥§éia§cﬁéﬁﬂﬁng

to the presen ion; FIG 3 a nore detajl ed, bl ock diiagram of the
‘decodery bf tﬁé }’ i b’?lasltl Ioﬁ‘s,et |°§t é‘é’q Me§§299 . sygnals “"F‘F%g said tine
chart for ? the SI recei ving operation of the decoder :
|IIustrated § Sgeen q%?%ftl art for describing the nessage
i nformation readlng and nessage information protecting operation of the -
~decoder illustrated in FIG 3; 20 FIG. 6 i's a block diagram

_|IIustrat|ng ector section of the decoder
illustrated |ﬁI bE§&§gF@?o$fls a ne C ar for describing the operation
of the ngnory prob@ﬁEQVOS%%E%Qﬂ ifd it 6thd NadéhtSged 8f the gfegén

“a*functional bl ock di agram i | ustratlng anot her enbodi nent of the decoder
.Of the receliﬁﬁentioﬁ wilhupler 2ick@ idpgdrtent!; £xrom the detailed

- description hereunder taken in conjunction with the -
accompanying drawings, wherein: _
: FIG.i1'iS'a schematic blook'diegram of the radio
10 paging receiver ‘according to the present invention; '
FIG. 2 shows the format of the calling signal to be
_received by the receiver_aocordingitO'the present invention;-'
FIG. 3 is a more detailed block diegram'of.tne'decoder
' of the recelver illustrated in FIG. 1; |
15  FIG. 4 is a time chart for describing the signal
"receiving-operation-of the decoder illustrated in PIG. 3;
o " FIG. 5 is a time chart for describing the message
| information reading and message information protecting
operation”of the decoder illustrated in FIG. 3;
20 - FIG. 6 is a block diagram_illustrating a modif.icat_ion'j
: S 'ofwthe-memory proteotor section of the decoder illustrated
in FIG. 3; |
FIG. 7 is a time chart for describing the operation of
| the memory protector section illustrated in FIG. 6; |
25 | FIG. 8 is a functional block diagram illustrating

- another embodiment of the decoder of the receiver



"FIG 9 is a block diagram conceptually illustrating part of the data nmenory
in thfeoecoder illustrated in FIG - 8; aad55_ . FIGS. 10 and 11 are
BZAprts respectively showi ng .the-calling signal.receiving and nenory
prot’5 I ng operation of the decoder illustrated in FIG 8. DESCRI PTION OF
THE PREFERRED EMBODI MENTS Referring to FIG 1, a radio carrier wave
received by janukdratdd eiaric. ajfer being respectlvely anplified and
-frequency- converted by a radio frequency-internedi ate frequency - (RF-1F)
circuit 2, is depudyl & ek by BloERCaLayRamOcchcePtrualapdil hieerstgngl.al s
.subjected.to decision by a decoder 4 as to whether or not it is the s
'sel ective cpartneforthedlain themosy ghal thes degoedero i serstedr iandIGLf 8|:t
is, an output pulse is given to a speaker driver circuit 7 to let the
-_bearer of thadreceiver know, by sounding a |oud-speaker 8, that the paging
signal has been received. At the sanme tinme, ensuing nessage information is
stored Bn a menoFIGS tHe @01 1Heavegeflaw chﬁrtﬂ nefpeatinely showiyg
read-out switch 10 is closed, one out of the nessages then stored is
suppl i ed bythaycﬁﬂl;nﬂ:ﬁﬂgnﬁ¥k¢%@?l%¥39u?PdSWE@Q§KMRﬁ9ﬁ8¢%kﬂqc@PGraVﬁPBe
messages stored in the nenory within the decoder 4 are erased in the order =
of their enPfythe @W@QQﬁﬁN -ustratveds LBwEICa $pecific message can be
protected from erasure by operating a nmenory protect switch 11 or the
switch 10, as . -6- will be described in further detail hereunder. . The _

TBSS49€  DESCRIPTION OF THE PREFERRED EMBODIMENTS -~

Referring{tq_FIG. 1, a radio carrier wave received'by.an
10 anﬁenne 1, aftetibeing respectively emplified and frequencf-
converted by a:tadio frequency-intermediate frequency
(RF-IF)_ci;cuit'z,'is"demodulated by.e.aiscximinator 3.
The,demodulaied signal is-subjeqted_to decision by a decodef
4 as to whether or not it is the selectlve calllng or paging |
15 signal assigned to the receiver and, if it is, an output
pulse 1s_glven_to_a speaker driver circuit 7 to let the
:bearer_of the receiver know, by_sounding a loud-speaker 8, (W
that the paging signel.has been received. At the same.time,
ensuing message information is stored in a memory in thej
20 decoder 4. If, at this time,.e memory read-out switch.1Qnis_
closed, one.out of ‘the messages.then stored'is_suppiiedﬂby; : <
way of a display-driver~circﬁit>5 to a aisplay device 6.
While mesSages-store&_in the memory within the decoder
4 are erased in the_order of their entry as the memory -
25 overflows, a specific message can be protected from erasure

by operating a memory protect switch 11 or the switch 10, as



thereby protected will never be erased unless a power switch 12 is turned
of f. or another nessage is protected by again operating the switche 10;3%
11.- A display selector switch 5 9 pernt $ sel ection between the _
di spl ayi ng of only stored nessages or the -displaying of the protected
message. Referring nowto FIG 2, section X shows a selective calling

codee whi choardt e i “%ée“é%feinléﬁﬂi%%%'eﬁ%m‘he ST ST BesAdRge
ggerg'n;zrgﬁgq 88 e 2d0Eak f@ﬁ'e:aﬁ °g§%§s@%m% a“%o-ffqﬁzsw&n
ecoder 4 co { 5{ e tg I ops 401 t%. | ft
5tu%a% £t CahéBhbeLh sGtag & Yf@m
FRLEACA g, Rpibe i e
count er 444fa fresﬁﬁqors 44 Sﬁé Tﬁ d| rs]tl ngui s J'h? °g| sf'flercs
409 4
nor i naf Cor | CABLTRS 3 %%*f%sﬁékﬁesﬁ il ff“%%&%%@f% {he
"~ .operation ofdg§§é§§gxg¥ *ﬂéu&iéﬁiﬁﬂihﬁygketha ﬂkb&e@% é%?él n detail

wrth reference toFIGS. 4 and type flipflop 401 syncHronizes the

calling signal, demgbtaies howtbe FLecr 2y Bakeion &Fishowd) a Wdlecdiive the
~inverted output (FIG 4(B)) of the inverter 416 deriving fromthe output of

the cl ock gerandtintg 4gn4D hssipphé@stbheasnebeeiveed sso@rsalsﬂmgt mmshu ft
reqﬁster 406. As a result, -7- _
' example of BCH (31, 21) codes whlch are a kind of cyclic
10 code, while sectlon Y shows. a message signal for conveying
'._message ihfermation,.COnsisting,'like-the selective calling
.signal of BCH (31, 21) codes. | |
B _ With reference to FIG. 3, the decoder 4 comprises delay
 ﬁ:type (D-type) fllpflops 401 to 405, Shlft reglsters 406 to
15 .412, a clock pulse generator 413, timers 414 and 415, -
"lnverters 416 to 423, AND gates 424 to 437, OR gates 438 to
443, a counter 444 and resistors 445 to 448. To distinguish
St .w_ﬁhe shift_reéisfers 409 to 412 from other shift_registers,
| .-:the shift register 409 shall be.hereinaftefecalled MR—1; 4iO, :
20 . MR-2; 411, MR-n and 412, MR-p. |
| - Next; the operation of the aecoder'illustrated'in
. | fiG; BlQill be described in detail with reference to FIGS. 4
" and 5. The béfype flipflop 401 synchronizes the calling.
.signal, demodulated by the discriminator 3 (FIG. 1), with
25 - the inverted output (FIG. 4(B)) of the inverter 416 deriving
. from the output of the clock generator 413, and supplies the

synchronized signal to the shift register 406. As a result,



I f the denpdul ated signal is found identical with a pattern (the selective

cal lir i
.identi s

. supplied t

gnal) predeternmned by the inwerters 417, 418 and 419, an
ignal (FIG 4(C).. will be generated fromthe AND gate 424 and
othe 5 speaker driver circuit*7. " At the sane tinme, the

| flipflop 402 is inverted to drive the timer 414 which has a period of tink
T1 requiredif othev démogulatedt Beghad diserfoliid tidentimdl Nl ERSS a8t tern

i medi at el
and 426.

y follow ng the selective calling signal via the AND gates 425
TechéesdDectbréecal bpny -signiad ) AN g e riPined uypﬂheed the ¢l ock

pul se fron1the cl ock pul se generator 413. After the nessage .i-s conpl et o

- stored in

shift regi

tinveskers r 447 st 184684 418 ,com dierdfitiR'sidnak (WIGteh(ChI o the

ster 411 (MR-n) .in response to the output of the shift 15

register 4G¢JMnhﬂlg%n¢nat§§p§ﬁ§@ theg ANDs gats t §ﬂﬂ(§uFE¥3?dft©nthhe

timer 414.

witterd i ntﬁqu‘ﬁ-?—%rﬁ?%V?ﬁgFéFGPiEl@ (I\/RutZ)thﬁn(F%

stored in
(MR-1) 20

Simlarly, the content of the shift gﬁfter.égg hﬁ%1£
R | the el krElage

sl ko 350 Yo B30y gt had R 1o %

ressages &ﬁssa%?h?ﬁé‘%@f{ﬁ“ﬁégow%%ias 5 HRE reé?%‘?ea R i i1 be

descr | bed
‘stored nes

'.he can pre%%fffhémgqggéi ggaogﬁeSthcga%%s %5% 2@ﬂ1é§§|gqilg gwll drlvq‘J
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w the bearer of the receiy _can read out:one of the

dn Gﬁaen%urg?ﬁaageemﬁs}ﬁ%ﬁ Yoiod Ygsrimg tihereae testiee N si de,

other inpdt of the AND‘gate1426.is supplied.the clock-pulse«-

from the clock pulse generator 413.

15

After the message is completely stored in the shift .
reglster 408, the content of MR-n-1 is wrltten into the Shlft
register 411 (MR~n) in response to the output.of the shift
register 407 which is in response to a resét sitnal (FIG-'

4(E)) from the timer 414. Similarly, the content of the:

 shift register 409 (MR-1) is written into the shift register -

20

25

410 (MR-2) and so on until the messagé stored in the shift - C; |

register 408 is written into the shift register 409 (MR-1)
(See FIGS. 4(E), 4(F), 4(G) and 4(H)). Thus, a maximum of n
reCeived.messages can be stored, and if mbre-than n afe_ |
received, earlier messages will.be erased.in:the.order:ofw
their.arrivgl;_ | |

Next will be described how the bearer of the receiver

- can read out:one of the stored messages. The display

selector switch 9 being turned to the N éi@e, he can press

the memory read-out switch 10, and then a signal I will drive

e e



the tiner 415 through.the inverter 421 and the flipflop 403 to allocate a
- predeterm ned. di spl ay duration T2 (of, say, ,8_seconds). During T2, a ﬁ€§a

'signhal J shown in FIG 5(J) is fed to the d?sﬁlay driver circuit 5to

di splay a nessage on the 5 * display 'device 6 (which may be, for instance, -
aliquid crystal device). If the nenory read-out switch 10 is pressed only

once, the COURPr. fid Wid %é&%ﬂé;ﬁﬁg LRSS Egr%g,ﬁ@?e £13pF1380 403 to

counting and, a sign erng s romi termna

gates 427 to Ayl fE?%EﬁEm , t git t hid t
regi st € 409 a?.%lv%éﬁéél sg)g['l) spl ayed %ﬁé?ﬁgiglég% a?hgg\?ﬁ%g g‘iby(g\f/a'y ot 't hsfe OoR

gates 438 to3dnddie, AMALHSTH33at 9idR41 andnbhe OB ¢aGes 440 4 4ty

Since the display selector swtch 9 is turned to the 15 N side, the
~inverter 422ty eHddisphiwhitprvel cigoalitt 5 epedikcpragNl gRissag®3dr &HB4.
I'f, during the display duration T2, the menory read-out switch 10 is

- pressed 6Snceddgplay ideerioming e(whildh wnay beywnfo?, iastanteyt a ldiguidener ge
at a termnal @, and the AND gates 429 to 430 will be opened 20 to

di.splay the conysdatl clewdeed... As the tiner 415 i-s reset through the. OR gaté
443, the duration T2 will be renewed (FIG 5(J)). Here, the outputs. of the
D-type flipflop 4GF &l memorworead-drt gwatshppli d¢ pyesspdobndiye cOReyat e
442 to the display driver circuit 5 so that the display driver 25 circuit
5*be’ kept acthge copdTaihid4d thl hdp®rgcreabeguviantngninyesdrm Adds t be
pr%éﬁed'agaLgtgggh%%ﬂﬂ%ing éég, a signal K being supplied from its 01
| 19-- £erminal, the‘AND gates 427 to 428 will be opened. As a
reéult,_the content 6£ the shift register 409 (MR-1) is
.displayed on the display device 6 by way of the QR-géﬁes 438
to 439, the AND gates 433 to 434,__and-the OR gates 440 to
441, since thé display selector switch 9 is turned to the
15 N_sidé, the inverter 422 provideé a high le§el signél-éo L
|  open the AND gates 433 to 434. If, dur%ng:thé display
duration T2, the meﬁory read-out switch 10 is prgssed once
again, the:counter 444 will count 2, an oﬁtput L will emerge
-ét a terminal Q2, and the AND gates 429 tb 430 will-be opened
20 to display the content of'MR-Z. As the_timer.4f5 is reset
'.through the OR gate 443, the duration T2 will be renewed
s : - (EIG.*S(J)); Here, theﬂdutputs~of'the:D—typefflipflop 403
' and.the invefter'42]'gre.supplied by way of the OR gate 442
to the display driver circuit 5.so that the displéy driver

25 circuit 5 be kept active even while the memory read-out

switch 10 continueé to be pressed again and again.



~Simlarly, if the nenory read-out switch 10.ispressed n tinmes, the AND
gatesgR1l to 432 will be opened to di spl_ay9 the content of MRn. |If the )
_menor ¥dead- out switch 10 is pressed n+l t1nes, the counter 444 will return’
‘to count-1 to 5 - display the content of MR-1. Thus, as the nenory ' '
Tead-out switch 10 is pressed n.tines,. the nmessages stored in the shift
registers MR- 1 tOii/R1arW/,| 1le theatheRidry tliE-ARIURPCE W@nié.hgxéﬁéahay
duration T2 is over,' the display driver circuit 5 i1s stopped and the

- counter 444, isimespt the Anpegatekl 431Sitdnal3 s eIl e tép@ied 1o dIQﬁi&irpf e,
next tinme the nmenory read-out switch 10 is pressed, the display wIT aggin.
start fromdfk lcodbenti bf MR-flescuifhathd hemune atbid-dyt WirLttch soeesf i<
nessage is protected fromerasure. First the nessage to be 15 pr ot ect ed

i s displ ayaukressedentl shimgsgethée coumternd Shmve Iletrethas tdecalmwel to

- -descri bed *process for sinply reading any nessage, and the nmenory protect.
switch 51 id¢isplkaycthepyonhantt pdeMR-lle nitwmye as the menexy cdead+oduhave.
al ready been supplied fromthe OR gates 438 through 439 to the input of 20
t he messagesytrlect? obsspressedgns 512 thermessaggmstoredi iy thet he
menory protect switch 11, a wite-in pulse_is generated by the inverter 420 -
and D-type Shifh | pgiaberanyR-1050 MRan ¥iddphie aeadh qufe hidue reguaerce.
412 (MR-p) way, of %he AND'gate_437. Ia this way, the nessage being 25
di spl ayed "R orhe dHSPhaY sARFatien SRetss PySvRYERe fHSRIIX 08T f r om *

erasure. i &€ 5 is stopped and the counter 444 is reset by a reset '/

10 signal from £he timer 415. Therefore, next time the memory 
read-out switch 10_is presséd,-the display will again start
from MR-1. | . | |
‘Now wilijbe described the procedure by which a specific
message is protected from erasure. First the message to be
15 protected is displayed on the display device 6 by thé same
method as the above described pfocess fgr simply reading any
message, and the memory protect switch 11 is pressed. ﬁy
that time, the message to be protected will haQe already ﬁeen L;
sﬁpplied from the OR gates 438 through 439 to the input of

20 the message-protection shift register 412'(MR-p). Upon

e

pressing of the memory prdtgct switch 11, a.Wriﬁe—in;pulsegis
generated by the -inverter 420 and D-type flipflogs 404 and .
405, and is supplied to the shift register 412 (MR-p) by .way-
of the AND gate 455.-.In this way, the'message'being -

| 25 displayed is storedﬁin the shift register 412 (MR-p) for

protection from erasure. -



| f the display selector switch 9 is turned to the P side, the AND gates 435
‘to 436“are opened with the output of the inverter 423, so that the Nessa '
'stored in the shift regi ster 412 (MRp) is sgpplied to the display dri &3 59
circui.t 5 through the OR gates 440 to0 441. Then, as' the nmenory read-out
switch 10 is pressed, the message fromthe shift register MRp is displayed
on the display device 6. During this procedure, the nessages stored in the
shift registers MRIf theMRimpday medanter $wbtchopnist burhedl®o tiies® ay
driver circuit- 5 by the closure of the AND gates 433 to 434, to which the
out put of t hesideer the AND gathed43mhdnanbﬁﬁlmgeompehedcwmtbnthefouﬁgmt s
di spl ayed .on the display device 6, the nenory protection nechanismis
prohi bi t ed fr@ﬁ1thﬁc&hvﬂrmgre¢é@n1€qrnhaﬂwkh@'m#%%e@e §§0re§mﬂncﬁh§15h§ft
pressed. .This is done by the AND gate 437. The resistors_ 445 to 448 are
pul | -up resi skegéster. §ééur(MﬁgPd mSgrsumﬂe#e@m@ the dhﬁﬂi—éﬁ griNer

inverters 420 to 423 are_open, ‘menti oned above, message stored in - the

reglster5%2Fﬁ1¥%B1FE§S§BE°§BBr§&q|Qﬁw¥%f§§ﬂﬁ4Qwﬁ9n44hereT gn, as the
indefinitely and can be _di spl ayed as required unl ess anot her ssa
shifted to t HEPMREY B?af‘ﬁeuﬁoﬁ@rl@g‘pdl%/ i It‘iﬁ-‘%ﬁf W?h‘ﬁ%@ﬁagﬁe%Egﬂo&?‘ﬁent

illustrated i GB 1 a d 3 has threg switch t he, me r ead- out

switoh 10, tHENSEE TRghSESToMErBorSs it ﬂir&mmeo‘?gmﬁyggﬁéé%r .

switch 9, |f 1s. sp, rearranged as t enable the rot ssa efgo be
FhispyrpradtrRy St ft

read, out, for ﬁ%?%n

-reglsters MR-1 to MR-n are prevented from go;ng to the .
':iO :_dlsplay driver circuit 5 by the closure of the AND gates
o {433 to 434, to which the output of the inverter 422 is fed.
When nothlng or the content of MR-p is dlsplayed on the
display device 6, the memory protection mechanism is
'prohibited-froﬁ fﬁnctioning even if the mehoty pfotect
15 - switch 11 is pressed. This is done by the AND gate 437.
- _fThe':esistors 445 to 448 are pull-up resistors for securing

a high level when the inputs to the inverters 420 to 423 are '

o open. As” mentloned above, a message stored in the register
| MR-P; the message stored in MR-p can remaln there
- 20 lndeﬁinitely and can be dlsplayed as requlred unless another
."”heesage is shifted to the_Mﬁ-p or the power supply is cut
E off. o | | |
w o C Although the embodlment illustrated in FIGS 1 and 3

has three sw1tches, i.e., the memory read-out sw1tch 10, the
25 memory protect switch 11 and the display selector switch 9,
if it is so rearranged as to enable the proteoted message to

be read out, for instance, by pressing the memory read-out



. can g

'Anshﬁtnh 10 n+l tines, the display selector swtch 9 can be dispensed wth.

If, further, a timer is appropriately usedqq the menory protect switch 11
'be di spensed with. A version with such a tinmer will be descri bed
next . <z In the circuit shown in FIG 6, a tiner 449 is provided tp

-di spense wth the switch 11. Thefunctioning of this circuit will be

described Wsl,h e LRf §10°RGE WO kd &3 Eh'e-_a\hgﬁlvéﬁ}es_@@%"tb_rr QLU PUbdiEpdO IS

" pressed, the timer 449 starts counting. Wien the switch 10 has been kept

pressed | ongegpéBsed AN (£ fUSERESS, abetiween ikl spptdpr idtdd G udéd) ) .
the timer 449 Bro?ﬁdes a high level signglj I n " response tgﬁihis ﬁ?bﬁ%ﬁ%vel

“signal, thetRet yRfdy Ridctctd b oteh 405 genesdtsbe Wispendedwih) (FI G
7(0)) to wite into the -shift register 412 (MR- p) the nessage being
di-spl ayed oa egsibn wditiplsachieyicimér wiblsbet Hesdiripledly exbsttessage I's
protected by keeping the nenory read-out switch. 10 pressed for a | onger
durati o than thE&Enpeheodituitreshdwn tive FIGer 6448. tier ¥44i9% Fsurgrorided.
arranged that the | oudspeaker 8 (FIG 1) be driven to enmit a short sound
upon gener atbodigpenise wriitthe-the mwikeck2011. 0, Theeftertioniag efcdhdm be
achi eved because the bearer of the receiver will thereby confirmthat the %
desired nesehygeuit willy peotdraanibedfeithnyefionengerte FEG.a Tdecdthgn £he .
having an 'LCD control | er/driver can use a single-chip control processing 25
~unit (CPU),memenyaseateomtc ottt skdrisrpressedanthgctdmes 449 whaghsed by *
" the assignee of the present. application, ‘N ppon. Electric Co., Ltd. A U
control | er COUNEERGdes WhGRde switch 10 has been kept pressed longer g
10  than T3 (for instance, between t1 and t2 in FIG. 7(I)), the
ﬁimer 449 provides a high level signal. 1In response to this
" high level signal, the D-type flipflops 404 and 405 generate
a write-in pulse O (FIG. 7(0)) to write into the shift
register 412 (MR-p) the message being diéplayed on the
15 display'device 6. Thus, the displayed message is protected
by keeping the memory read-out switch 10 pressed for a longer -
duration than the period T3 timed by the timer 449. If it is
further so arranged that the loudspeaker 8 (FIG. 1) be drivenﬂ,i
to emit a short sound upon generation of the write—-in pulse |
20 0, greater conveniencé can be achieved because the bearer of
the receiver will thereby confirm that the desired message .
is duly protecﬁed.
Referring now to FIG. 8, a decoder 4' having an LCD
controller/driver can use a single-chip control processing
25 unit (CPU), such as the microprocessor ppPD7502 manufactured.
and_marketed'by_the assignee of the present application,

Nippon Electric Co.,'Ltd; A controller~5o1'decodes-command_'



i 12 codes to be executed and controls the other bl ocks to execute the _
¢ decoded command. In a prograntnenory 502 are stored a group of connﬁgggwto
i be executed. A program counter 503.is intended for addressing a progr
witten 5. into the program nenory 502.. =Aldata nenory 504 is provided for
tenporary storage of nessages and the |like. O ock pul ses required by the
decoder 4' are-generated by a counter 505 rece|V|ng exterior clocks. :
arithnmetic and logic u ALU) 5 ecut arithneti C atlons

1 results. of mhlcaﬁie%ré:%tl?ﬁ gFute CEB FQF%FC’ i h?n@%r%‘iﬁqﬁ l&'r% al so

t used foridata exch nD $e menor I npyt./ qut orts and r sters
An |noﬁﬁ‘portQ§?F réﬁkp ¢ ?8§@¥Oan &Qcﬁa 6& AT Y 1 3t

D36 oot puetsd %oage%qlp%?‘%sé%ﬁﬂéﬁétigé_l‘g?gﬁ%% SR Wi e
| content of a pLAQLAETARP Lok O Yo HEHBEY AUBEOM 1813, b gng Lo ed

1 the selective calling si'gnal assigne Re Feceiv rea out

of the P-EOM 3434 SHY %@rmtﬂeﬁﬁ QderAZQata meh@r?“@(?llarﬁt hiod fHUH

port 509. An alert to gnal |ed to the speakér driver “circuit 7

| by way of an gWkP¢empdtdr f]&oﬂbé@kcﬂéééa ber hdai ¥8ke Qlke. N CIRHIOBA IS
the supply of data to be displayed fromthe data nenory 504, displays the N

data on the LeBgGirda by the RRIASA4AIL NolirbogEhGraleda il cefurtir G

menory. 504 i ncl udes four nessage nenories ATA 1 to MDATA 4, nenory
aqEL?SSES NAD:&CEQVMBQA@gggrgﬁgndnwakgg one or another of

An arithmetic and logic unit. (ALU) 506 executes

10 ' arithmetic calculatlons, results of which are stored in a
accumulator 513. _The accumulator is also osed for data
exchange among the,memory, input/output.ports anderegisteﬁs.

. An input port 507 is intended for-feoeiving rectangular
. signals from the discriminator 3 and-a.readeout signal from

15. the memory_read-out switch 10. . An output port 508 supplies

an address signal for reading out the contenﬁ-of a

programmable read-only memory_tP-ROM)'513,_in which is stored

- - the selective calling signal assigned to the receiver. The
signal read out of the P-FOM 513 is brought into the decoder . -
o 200 4' through another input port 509. An alert tone signal is

supplied to the speaker driver circuit 7 by way of an output..
_ port 510. An ch.controller/driver:511,-inrfesponse to the
supély of data to be displayed from the data meﬁory 504,
displays the data on the LCD 6. |
25 Referring now to-FIG. 9, a part of the data memory 504
includes four message memories MDATA 1 to MDATA 4, memory

- addresses MAD 1 to MAD 4 for designating one or another of



. -13- the message nenories, a protect flag PF and a read counter RC. If the
cong#ns of the menory address MAD 1 is, for instance, "1", the nessary
_ 7 MDATA 1 is addressed. For a detailed description of the CPU shown in°
FIGT8., 5 reference is made to the Usern'3s-Manual. of the uPD7502,
.publ i shed by N ppon Electric Co., Ltd., My 23, 1980. Next will be !
~described the calling signal receiving operation and the nenory protecting
- operation of the decoder 4' with reference to the flow charts of FIGS. 10
“and 11. 10 thenmessdgd Imenogieescai probectt fdagt &F mumbe sreaﬂtdmnﬁtew
charts are parenthesized after the respectively correspondi ng phrases,;
cl auses or &€ntedfeshe mantent e?®r thagnegoryGaddgesshdihl He. mwefosup:tﬁ‘y

is turned on (801), the content of each nmenory is initially set (802). 15
Into the rreﬁfaﬁyamvess1 'lvmme.rse%méyemem@ry MRATAVAD 1B adgiressed. MAD 3,
"2", and into MAD 4, "1.",  and_the nmessage nenories MDATA 1 to 4, the

protect flag PF &R¥ ehdetaided fresrietira SﬁltéﬁegﬁgjshﬂﬂﬂylﬁrﬁiG 8,

sel ectiye calllngHS|gnaI i.s, received ﬁ803 i nessage i s received
0

(804) and sFREPERRESULS) Made Hi% the %egoﬁnﬁf“ﬁﬁa n@%t AR BP0 %t ar t |
ESSS?'alﬂe”ﬂ“l‘ﬂﬁ@ﬁsdnﬁy”w@“e TS Gl ctBee W1 ML W pascea
2 5 or 2>y addr cBER B T B4 R o cERENRn T 1BEL s dpad PRI o sage ~
(808). | hggsﬁgmaymd m%gy 5e408081 REOBARY1 oS YR Yhecoder (U
4' with reference to the flow charts of FIGS. 10 and 11. '
10 In the following description} the stép.numbers in the flow |
charts are parenfheSized'after_the respectivély 
cofresponding éhrases, clauses or sentences. First, - .. =
'referring.to FIG. 10, when the power supply is tqrned on
- (801), the content of each memory is initially set_(802).
15 1Into the'mémory address MAD 1 is entered "4"; into MAD 2,
"3"; into MaD 3, "2";‘and into MAD 4, "1“,.and the message

memories MDATA 1 to 4, the protect flag PF and the read

_ N
. counter RC are all cleared. :
After the selective calling signal is receiveé (803),
20 the message is receivedl(804)'and simﬁltaneously the alert
tone:soﬁnding and ﬁhe-di$Play start (805). Then whether.or .,

not. the memory address MAD 1 is protected is checked (806):
and, if it is not, the memory addresses MAD 1 to 4 will be
passed fo:ward by one each (807) to have‘the~me55age memory

25 MDATA x (x =1, 2, 3 or 4), addressed by the memory address
MAD 1,store the received message (808). If.the.memory

address MAD 1 is found protected, the memory addresses MAD 2 -



-14~- to 4 will be passed forward by one each (809) to have the nessage
menpry MDATA X, addressed by the nmenory address MAD 2, store the receivq@?p
message and to keep the nenory address MAD i4protected (810). The alert =X
tone and the display will 5 be aut ématical ly discontinued (812) after the
timer finishes its action (811). Meanwhile, with reference to FIG 11, when
the receiver is in a wating node (901), whether or not the nmenory r.ead-
out switch 10t6FRGwid)l s dremedrissealrd sbyoaseastakth 1809)c vec have 3D
and, if. it is found pressed, either the nenory protecting operation or the
readi ng_gper amegsagiel meporyt MDAXA X Fiasiiresised badtbeunemorRCaddresis MAD 1"
(903); 'the count of the RCis supplied into the x,register (904), and .the
content of thé EE9Fgg&heemecei mssg3ge andpto3zkgepsfhesmemeayr asdness
‘the menory address MAD x is dis Iayedé§904). At the sanme tine, the displa
ti mer and t heMpPof eEFPGﬁCtti%r(gg'roé st AR PRIS0E hAReodBd Ehepddsplayy Widnk,
after thgé, wQether or .not _the read-out swétg% %0 ig rel eased is checked .
(907). 2 e aptopaticaddyofisSantanyed kbl <hrBEERY LR FMeE tine (T3)

Chen start ¢ oFhabBhERe Lo BEba SRoRBE) INDATA x addr essed by the memory
ather stored 25 HeaeuBsdSy, kD RALTRRS ESTRIE 117, HBohe tbR s ode ey
R L™ et 6 Pne Refor - BRARECHRfher 0 | GRdefEy Ok mbE che"beholly reaa-
' o out switch 10 (FIG. 8) has been-pressed-is constantly
-10 "checked.(902) aﬁd, if it is fopnd pressed, either the mémory
ﬂ'protectihg_operation or £he-reading'0péra£ion wilisbe' .
started. .Fist,.théirééd.counter RC is set aﬁ fi"“(903); the
count of the RC is éupplied into the 2rregistef'(904); and -
H_thé content of-the'meséage ﬁembry MDATA y'(y =1, 2; 3'or 4)
15'”taddressed'by.the memory address MAD x is displayéd.(Qoé);
” | At the same tiﬁe, the display timer and-the prbﬁéction time:

are started (905.and 906,-respectively) and, after that,

-

\5' :-whether or not thé'read-oﬁt switch 10.is released is checkéd
- (907).
~ 20 _ If the read-out switch is kept pressed_until the time

(T3) of the protection timer lapses (908), the memory

tn

protecting.action wi11 thenistéft'td héve the meséage memdry"
' MDATA x,addréssed by the.méméry address MAD 1, store_the data
currently displayed and to shift the three other stored

25 messages by éné each (909). “Thus, if the message at the

hemory addréss_MAD 3 is protected, the address of this MAD 3

will be shifted into the memory address MAD 1, followed by



the shifts of the content of the nenory address MAD 1 to the. nenory '
~ addr.ess MAD 2 and that of .the nmenory addrgss MAD 2 the nenory address MAD .
- 3. “fRen, the protect flag-PF is set int nmenory address MAD 1 (910), and
~the: pl ayed nmessage 5 is turned on and off (911) to indicate that the
-di spl ayed nessage is protected.. Upon rel ease of the read-out sw tch 10,

TheP 2yer rese Pre et he on Tel¢ o [eal oL SM I ot
mde (012 SE IR oB EREIGCRERRY Ue Wre Aty Sfarphd b’ ) ThelEh M
within th | ' T ' t t | t Q07
there wi || TEFE $dareSs WA Tand Tl 351 clle NEnOE S5htlps MBI 20300
continued UWHé!méhSriyi FBaEsENMAGI 30 akbﬂérﬂﬂtﬁ@%té@é@l&é;ﬁ'f ikhget’

- read-out switch is pressed again (914), the read counter RC Wi be counted
up by 1 (91 etél méRoEp adaeskenMaDOf t(wel 0VEssagd ﬁmémai?is dbRessage

successively read out until the read counter counts beyon 916). In
thi s arg angesretiixrneé@ Speandl off€noq 1i)s tr dridisshiortlidie thet@tspiaypdr pose,
but a nmenory addressed by the nmenory address MAD 1 is used sonetinmes ‘as an
ordi nary nemessage hs prbtectedes Hpod) relegretefttle readrgut switbhs
i nstance, unlike in the foregoing case where the nessages thenselves are g
shifted, onl@, tthe sdtspiapsicvabasedo andartherdcetivenrdilbherebupnyto.
addr essed E%ENMg)l is either the |atest nenory or the protected menory. 25 2
As is evidekks fimhtiad vaitipeigodesdfil iand Ghky preseeetiviednl i on enabl es
a radi o paging receiver to _store inportant messages with but fail and to s
read them out atlfinfhe read-out switch 10 is released within the period _
10 of time T3 prescribed by the protection timer (907),'there
will bé the routine reading operation: either the display |
will be continued until the time of the display timef lapses
(913) or, if the read-out switch is pressed égain (914);'thé |
read counter RC will be counted up by 1 (915) and the
15 contents of the message memories can be successively read
out until the read counter counts beyond 4 (916). In this
arrangement, no special memory is provided for the protective
purpose, but a mémpry addressed by the memory address MAD 1
is used sometimes as an ordinary mémory or at othef times as
200 a protection memory. In this instance, unlike in the
fbregoing~ca5e.where'the-messages-themselves are shifted, )
only the-addrESses-(MAD-1'to 4) are shifted, and the:memorgyz *
addressed by MAD 1 isﬁeither~the;1atestfmemory-pf-the -
proteéted memory. |
25 As.is evident from the foregoing descriptipn, the
present invention enables a radio paging receiver to store

important-messageswwithbut fail ‘and to read them out at any



v

-16- time as required. The present invention, therefore, can greatly
contribute to the reliability and econony of the receiver. CLAI M5 1.

A radi o paging receiver conprising: neams *¥&r=recei ving and denDduIatlng\
‘garrier wave nodul ated with pagi ng and nessage signals to provide

denodul at ed pagi ng and nmessage si gnal s; ' neans for detecting, out of
sai d denpdul at ed pagi ng. signals, the pagin ass e radi o
pagi ng recei témet aspregudae -deﬂ&ﬁlﬂﬁ?%ﬁﬁﬁéh é% ﬁgfégefo&ggld

detection signal for generating an alert nory
‘means 1 espongireatiy sondrdbuda itéh fiébfi*fylﬁﬁd e%?ura& %y ogssaid

denodutat ed nmessage a signals, a nessage signal stored in said first nmenory
nmeans belng §696ﬁﬂﬁ#bally erased when said first nMenory neans receives a
further nessage signal to be stored therein 15 and is full; second menory
means for retaining and storing. at |east one of the nessage signals stored
in said first menory neans, _



display.neahs for displaying at |east one of the 20 nessage signals stored

“in szRg first and second nmenory neans; and di splay control means connected
"to s first and second nmenory means and sai d di splay neans for o
~selectively providing said display: meahs’ Wi th at. ] east one of the. 25 )
.message signals stored in said first and second menory neans. 2. A

-radi o paging receiver, as clainmed in claim1, wherein said display control
- means conprises: first switching neaqgagﬁisgenerat|ng a first read- 30 out
“signal; timer nmeans responsive to sai
~a timer signal for a predetermn ned duration;. second switching neans féy;
‘generating a\MWtfilﬁhdiéﬂﬁﬁgiﬁé recelver asﬂpgysghQGU|t means responsyve
to said first read- t or tipe gg and said wite-in signal for
S

‘storing at |east &RPH ?ﬁefﬁﬁﬁ%ﬁﬁgg edePpdulpdipng: & <REH3AF means;

third swi Wﬂaimg:dmﬂmetéd)rwjgﬁnqmgmg anee:aeadageaé:.gﬁalso% Prefalde means

. responS|v rst.f ead- 0 S naI OV|ding sai d di splay neans
with at dsé‘ﬁ'ea %itlhaeg e%sagéje SI g%a S sfc')gneé [ [
and 105 |maan§rﬁnxxﬂnﬁamﬂimgsapdtfofssaadddsmodndaweddpagﬂngw

. osignals fQy BrG\W dighl %é&rﬁ& SP Aal®20S: Yhitd 8 ga:.d radio paging’

receiver to provide a detection signalj;

means responsive to Sald detectlon signal forxr

t read-out signal for generating

SPn said first menory neans;

by

B

generating an alert signalj; . _ _ ’ \

.10 first memory means’ responsivé to said detection
' signal for storlng a plurality of said demodulated message
signals, %he message signalyf stored in sald first memory
_means being automatically erased when sald first memory
means receives a further message signal to be stored therein.
15 and is fullj; '
. rekaining
second memory means foﬁtprauan:ing—£=om—aaasuse
and storing at least one of the message signals stored in
said first memory means; _
display means for displaying at least one of the

20 message signals stored in said first and second memory

means; and : . ' ' \

‘display control means connected to said first and
‘second memory means and said display means for selectively
providing said display means with at least one of the.

25 message signals stored in said first and second memory means. .

2. A radio paging receiver, as claimed in claim 1,
wherein said display control means compriéesl
first switching means for generating a first read-
30 out signal; '
timer means responsive to said first read-out signﬁl
for generating a timer signal fér a predetermined duration;.
second switching means for generating a write-in
signal; |
35 memory circuit means responsive to said first read-

T )

g



message signal stored in said second nenory neans, 3. A radi o paging
receiveér, as clained in claim1, 15 wherein said display control gggg
conprises: first swtching neans for genergting first and second re lﬂ
signals; first tinmer neans respon'swé to=3&d fi rst read- out signal for "’
generating a first timer signal for a 20 first predeternined duration;
‘second tinmer nmeans responsive to said first read- out signal for. generating
“a second timer signal for aisecond predeterm ned duration; nmenory circuit
means responséwt e Simerf signa2sand, saddowride~in slemaderfox @faring said
secondglyimer gg gﬂé‘és{:%nétgf' PHel BoRBbH 36620 tE IR K ARAIS 1At IRy ne of
the contents stored in said first nmenory neans; neans responsive to Said -
first read-oUt®®®@hal for providing said dlsplay means with at | east one of
the 30 nessage si gnghsrat swedchingaméahis’ TorMgemeratiais a Jetond read- -
‘means res onm%,g oggg'%gl second read-out signal for providing said display
~nmeans wt nes *’signal store in said second nenory neans. 4. A
-radi‘o- paging recelvermeanscraspadsnneCkalsai# wueﬁalmeadqiutﬂsﬂgnax)neans
first and secp C;E%‘Pi&iﬂ%%ii&“ﬁiﬁbi&&%a%ﬂgt WRlen™B3"S sk Wt 1N 2

|=«ngl e- ch| p m Cro-process
the message signals stored in sajid first memory means;

. and
) .10 . means responsive to said first and second read-
N~ out signals for providing said display means with said
message signal stored in said second memory means,.
3. . A radio paging receiver, as claimed in c."l,a.im 1,
.15 - wherein said display control means comprises:
. first switching means for generating first and
second read-out signals;
first timer means responsive to said. first read-
- out: signal for generating a first timer s1gnal for a
20 “first predetermined duration;
_ second timer means responsive to said first read-
~ out signal for generating a second timer signal for a
¥~{ second predetermined duration;

~ memory circuit means responsive to said first
25 read-out or first timer signal and said second timer signal
-for storing in said second'memory means at least one of
'-the cohtents stored in said first memory meané;
_ means responsive to said first read-out signal for
_ providing said display means with at least 6ne'of the
30 message signals stored in said first memory means;

B

and.

* = L M s *



‘5. A radio paging receiver of the type conprising receiving neans

for reeei ving and denodul ati ng nessage signals, first nmenory neans for
stori plurality of said denpdul at ed1®essages and display neans for

- displayTng nmessages stored in said first nenory, said first memory ]
-including a plurality of menory |ocations for storing respective ones of °
said plurality of nessages and, upon receiving a further nessage to be
“stored when aIWQ§n§x£QFPﬁﬂﬁﬁVelB@aﬁ?éﬁsS&F@ meadnawdmigad vEexasi ng a
message from at Ieast ai d nennr§aﬁgpat|ons to nmake room for- said

~_further mBESYE Qﬁyﬁf% ay JreARs r B&A TRSRARS i inhrite®Rpled

~to said first and said dIS neans, for ensuing that at | east"One
of said sé&r@@ﬁﬁggf%ﬁggde?T %%HT % ‘to be stored in said receiver

regardl ess of "how many nessages are received for storage in said first

..5nenDry 6. A radl%Jygaiglé§§§ﬂ¥e£eéélsggln?ocat|§ﬁ9qﬂ+ﬁa ere| said

protection means cOnprises her~ nenory n to said

pluralityygbdBRDI94 il Rt 1n<3 Otﬁeéﬁ i ?Q)é;%@mﬁeﬁr Qech e W %ar’fi%eans.

radi o paging receiver as c I'n c rein said

further capprig3epIss %ﬂ%méoaréeksﬁéaeﬂ ar "s“ih 1@ one of said .

- plurality of stored messages to said further menory locdtion r storage
~ therein. micZB-prochdsydi,0 paging receiver as clapned_ln claim 6,

5. A radio paging receiver of the type comprising o \Vh‘_

receiving means : for receiving and demodulating

message signals, first memory means for storlng a plurality of
said demodulated messages and display means for dlsplaylng
messages stored in said first memory, said first memory
'ihcluding a plurality of memory locations for storing
respective ones of said plurality of messages and, upon

" receiving a further message to be stored when all of said
memory_locations_areﬂfull, automatically erasing a message
from at least one of said memory'locations to make room for .
said further message, said recelver further comprising

protectlon means coupled to said f1rst memory and sald

display means, for ensqﬁng that at least one of said stored \~)

messages will continue to be stored in said receiver
regardless of how many messages are received for storage in

said first memory.

6.' A radio paglng receiver as: clalmed in claim 5
whereln said protection means comprises a further . .memory -
location, in addition to said plurality of memory locations,
for storing said protected message. |

7. A radio paging receiver as claimed in claim 6,
wherein said protection means further comprises selection
means for selectively providing any one of said plurality
of stored messages to said further memory location for

storage therein.
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"sai d-di spl ay means any one of said plurality of nmessages fromone o
plurality of menory |locations, or 5 said protected nessages from sai

further menory location. 9. A radio paging receiver as clained in claimS§,
‘wherein said di spl ay sel ecti'on neans conprid@s address generating neans for,
.sel ectively generating a plurality of 10 nenory addresses, at |east one of .
~said nenory addresses corresponding to said further nenory, Iocatlon and the -
remai nder of said fenofyraddee PG ndomeSHIRA RF 1O 3 ¥R cIR velBHBsOeof said
_pIuraJlTy of fIBFREY lcRAPidNhg Wisplay HhiledtisWi ReMRYi PEr' SECEYRE VALY
clalnéﬁﬁln claim8, wherein said dIS |'ay sel ecti on neaps cogp ises addrezs
neans for geﬁEPHﬂpﬁﬁgatﬁlﬁﬁﬁq A S %Xkﬁ%%%%sa%%r?%%p%ﬁd?ﬁb t BLPESPEEY §

-ones of sai dmpkbBakist ¥rom ARDGE |senial ipissa Xeansof esm@syveoeataogsmebat ed
address fo oviding a n_out put 2 t he JIBS e stored nated
menory Iocétg g g?‘ﬁi&% B¥ESvIRASTy sraqnh %3& t:cs)h%]%u '&e‘a?% gggﬁgans ‘in
response to a flrst enabl i ng si gnal, neans for prOV|d|ng t he contents of

sai-d further menor y Ioga& n b §§§g é{é@& é”@ﬁé{hé SPONSeatf 8, second

~epabling signal, and neans %) %@ ectlve y generd@ '
-non- overlappwhgremabbang diigpdlay 3blec¢MQnMM£qnﬁu¢@mpec%¢$eﬂd§a9§§ant|aIIy
as descri bed QﬁéF591§%tRea%%e%%EC%éwééﬂﬁvélf-Jéné¥a€1£§ a1p13r§ﬂ§t§ SF of

'the acconpanyr ng
U 0 memory addresses, at least one of said memory addresses

further conprising display selection nmeans for selectively providingéégh
d
[

corresponding to said further memory locatlon and the remainder
of said memory addresses corresponding to respectlve ones of

- said plurality of memory locations. -

; 15; - 10. A radio paging'receiver'as claimed in claim 8,
| ﬁherein-sai@ display selection'means.comprises address means
" for generating a plurality of addreSSes_corresponding'to
respective. ones of said plurality of memory locations, means
responsive to a generated address for providing as an output .
- 20 the message stored in.the.designated memory location, means
forvproviding said output to said display means in response -
to a first enabling signal, means for providing the contents
R\, . - of said further memory location#-to said display means in
response to a second enabling signal, and means (9) for
25_se1ective1y generating non-overlapping enabling signalsdw

Lfe

11. A radio paging receiver substantially as described

_herein with reference to Figs. 1-7, or Figs. 1, 2 and 4-11

"

of the accompanying drawings.
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