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maximum number of the directory cells may be smaller than the maximum
number of the sectors. The present invention relates to a selective     A
controller may determine the ratio of a sum of calling display radio pager
having a memory for      the directory cells which are empty to the maxi-
storing a plurality of succesively received mes-   5   mum number of the
directory cells and the ratio of sages for later retrieval.
a sum  of the sectors which are empty to the Recent advances in
microelectronics have         maximum number of the sectors, and provides a
made possible the introduction of a large capacity   display of the smaller
ratio on the graphic alarm memory into a compact radio pager at modest
indicator. prices, allowing a great amount of information to be   10  The
present invention will be described in fur- transmitted to the pager on a
single call. Multiple  ther detail with reference to the accompanying
messages can therefore be received in sequence       drawings, in which:
and stored into different locations of a memory        Fig. 1 is a block
diagram of a selective calling which can be respectively addressable. Since
the       display radio pager of the present invention; amount of
information that can be stored is finite,  15  Fig. 2 is an illustration of
the graphic alarm provisions must be made to give early warning to
indicator of Fig. 1 for indicating a memory avail- the paging user against
the possible depletion of      ability factor and identifying indicators;
memory storage. A known prior art display pager        Fig. 3 is an
illustration of the detail of the mes- includes an indicator which provides
a display of      sage memory of Fig. 1; the number of message entries
already stored in  20    Fig. 4 is an illustration of details of the file
memory. Another prior art pager provides a display     allocation table and
directory table of Fig. 3; and of the number of characters already stored
in          Fig. 5 is a flowchart describing the operation of memory.
the controller of Fig. 1. However, the memory is configured so that its
A selective calling display radio pager of the capacity is limited both by
the amount of message   25  invention, as schematically illustrated in Fig.
1, entries and the amount of message segments or       includes a
microprocessor-based controller 9 for characters and these limiting factors
vary with the  processing radio-frequency paging signals trans- number and
length of each of the messages re-        mitted from a central station of
the radio paging ceived. It is therefore desirable to selectively in-
network and detected by an antenna 1. The paging dicate one of the limiting
factors which is more  30  signal is a modulated carrier of digital signal
having accurate than the other as an early warning indica-  a predetermined
data format starting with a pre- tion.
amble followed by a series of data blocks each EP-A-0 110 506 describes a
display pager with    comprising a pager identifying address and a mes- a
memory overflow indication and concurrent mes-     sage to be displayed on
that pager. Front end 2 sage display functions.                         35
amplifies and demodulates the received signal for It is therefore an object
of the present invention  coupling to waveshaper 3. to provide a selective
calling display radio pager      As will be described, the message
comprises a capable of selectively giving accurate early warning  varying
number of characters up to a maximum of indication of memory availability
factors. This ob-  512 which is represented  by 32 x 16 bytes. To ject is
solved with the features of the claims.  40   permit the pager to store a
series of successively A selective calling display radio pager as dis-
arrived messages, a message memory 10 is pro- closed is adapted to receive
a paging signal includ-  vided for later retrieval. Memory 10 has a storage
ing a selective calling address and a message and    capacity which is
limited both in terms of a maxi- inclucdes an address detector for
detecting a call-  mum number of message segments (each being ing address
identifying the radio pager. A memory   45   32 bytes) and in terms of a
maximum number of stores each of a plurality of messages in response
messages. Typically, the maximum  number of to the detection of a calling
address. The memory    message segments is 56 and the maximum num- is
configured so that the amount of messages         ber of messages is 40.
which can be stored is limited. The stored mes-         As in the
conventional diplay pager, the digital sages are later retrieved for
display on a screen.  so  paging signal from waveshaper 3 is supplied to a
An early warning against possible depletion of the   decoder 4 where the
pager identifying addresses memory is determined and displayed on a graphic
contained in a series of data are compared with a alarm indicator.
unique address of the user stored in a program- In more detail the
disclosed pager comprises a   mable read-only memory 6 to detect a match.
On memory which is divided into sectors and directory   55   detecting a
match, the decoder 4 supplies a signal cells, each of the messages being
stored in one or  that follows to the controller 9 to permit it to check
more of the sectors, the directory cells respectively  for the presence of
a valid message. Controller 9 indicating entries of the stored messages.
The      returns a signal to the decoder 4 if a valid message 2    
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the received paging signal to cause  sectors in which the corresponding
message is the decoder to apply a tone signal through am-        stored. If
a first arrived message M1 has 128 bytes plifier 7 to loudspeaker 8 to
alert the user. Reset  and so it is stored into sectors #1 through #4, an
switch 5 is operated by the user to turn off the     address is written
into the order pointer 23 of alarm. Message control keys 14 are connected
to    5   directory cell 22-1 which identifies the directory cell the
controller 9 to allow the user to access the     22-2 of the next message
M2 and an address is desired portion of the memory 10 and display it
written into the file pointer 24 of the directory cell through driver 11 on
a liquid crystal display 12.    22-1 which identifies the first of four
file pointer Display 12 includes a message display area        cells 21-1
through 21-4 which respectively cor- 12-1 and a memory availability
indicator 12-2. As   10  respond to sectors #1 through #4. File pointer
cells shown in Fig. 2, indicator 12-2 is divided into a    21-1, 21-2 and
21-3 are written with addresses series of rectangular smaller segments L1
and L2     which respectively identify file pointer cells 21-2, and
rectangular larger segments L3 to L5. As will    21-3 and 21-4, and the
last cell 21-4 is written with be described, the indicator segments are
illumi-     an end-of-message signal marked by a symbol "-". nated to
graphically illustrate the ratio (X) of a sum    15   Likewise, successive
messages M2, M3 and M4 of of new messages which can be received to the
3-, 1- and 4-sector lengths are stored into the maximum  number of messages
which can be             memory 10 occupying the sectors #5 through #12
stored in the memory or the ratio (Y) of a storage   which correspond to
file pointer cells 21-5 through capacity available for receiving new
message seg-    21-12, respectively. The order pointer of directory ments
to the maximum capacity of the memory for   20  cell 22-2 points to the
address of directory cell 22- storing such message segments to the fullest
ex-     3. and the order pointer of cell 22-3 points to the tent, depending
on which one of the ratios is small-  address of cell 22-4. The order
pointer of cell 22-4 er than the other. Content indicators 13-1 and 13-2
which corresponds to the last of a series of mes- are provided to
respectively indicate which one of   sages M1 through M4 is written with an
end-of- the ratios is indicated. When the ratio X is in-   25  series
signal. The order pointers 24 of empty direc- dicated, "messages" indicator
13-1 is illuminated    tory cells 22-5 through 22-39 contain addresses and
when the ratio Y is indicated, "capacity" in-    pointing to the addresses
of the respectively next dicator 13-2 is illuminated. The ratio X is
smaller  adjacent directory cells, with the order pointer of than ratio Y
if the memory 10 is filled with a greater  the last directory cell 22-40
being written with an number of relatively short-messages and the ratio  30
end-of-series signal. Y is smaller than ratio X if it is filled with a
smaller  Microprocessor-based  controller 9  is pro- number of relatively
long messages. In either case,  grammed to perform control on the memory
avail- the lesser ratio provides a valid indication of the   ability
indicator 12-2 of the display 12 in accor- amount of available information
that can be stored.  dance with an algorithm shown in Fig. 5 using the In
Fig. 3, the message memory 10 is divided   35   message segments stored in
the sector field 25 into a list 20 and a message sector field 25 com-
and directory table 22 of message memory 10. The prising a plurality of
sectors. List 20 comprises a  program execution starts in response to the
recep- file allocation table 21 and a directory table 22. The  tion of a
message or in response to the operation sectors are each 32 bytes of memory
and des-         of one of the recall keys 14 to provide a display of
ignated #1 through #56, with a total of 1792 bytes   40   a memory
availability factor on the graphic indica- or characters. Sixteen of these
sectors are grouped  tors 12-2, 13-1 and 13-2 along with a display of the
to form a message of maximum length. As shown        received or stored
message. The program starts in Fig. 4, the file allocation table 21
comprises file  with the execution of operations block 30 which pointer
cells 21-1 through 21-56 corresponding re-   directs the computing of a
ratio X of the number of spectively to sectors #1 through #56 and the
direc-  45  empty directory cells 22-j, or receivable messages, tory table
22 comprises directory cells 22-1         to the total number of messages,
i.e., "40". Exit through 22-40 corresponding respectively to dif-     then
is to operations block 31 which directs the ferent messages M1 through M40.
A maximum of         computing of a ratio Y of the number of empty 40
variable length messages are uniquely identified  sectors (or file pointer
cells 21-i), or available ca- by directory cells 22-1 through 22-40.
so   pacity, to the total number of sectors, i.e., "56". Each of the
directory cells 22-j (where j = 1, 2  Control proceeds to decision  block
32 which .... 40) includes an order pointer 23, as marked by  checks to see
if the ratio X is smaller than ratio Y. a blank dot, to store an address
for identifying the  If it is, exit is to operations block 33a which
directs directory cell 22-0 + 1), an attribute or entry of the  the writing
of the ratio X into a register Z and finds corresponding message and a file
pointer 24   55  exit to operations block 34a which turns on the unit
marked by a solid dot to store an address for       indicator 13-1 to
brighten the indicator "MES- identifying the first of a series of file
pointer cell 21-  SAGES". If the answer is negative in block 32, exit i
(where i = 1, 2 .... 56) which correspond to the   is to operations block
33b which directs the writing    5               EP 0 261 417 B1
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of the ratio Y into the register Z and finds exit to    (10) for
determining whether the availability of operations block 34b which turns on
the unit indica-     empty sectors or empty directory cells is a tor 13-2
to brighten the indicator "CAPACITY".           more accurate early warning
indication against Operations blocks 34a and 34b are followed by a
possible depletion of said memory and for series of decision blocks 35, 36,
37. 38 and 39   5     providing a display of a quantity on said graph-
which respectively compares the ratio value stored      ic alarm indicator
means (12-2), said quantity in register Z with increasing scale values
[err]   indicating a degree of availability of said mem- and [err] in the
range between zero and unity gradu-       ory (10) in terms of said
determined available ated on the memory availability indicator 12-2 (Fig.
sectors or directory cells. 2). Decision block 35 determines whether the
ratio  10 is equal to zero, and if so, all the indicator seg-  2. A
selective calling display radio pager as ments L1 through L5 are turned off
(block 40) and       claimed in claim 1, wherein the directory cells
control returns to block 30 to repeat the process. If   of said memory has
a maximum  number the value in Z-register is not zero, control proceeds
smaller than the maximum  number of said to block 36 to compare it with
scale value [err]. If Z [err]   15  sectors, and wherein said control means
(9) [err], indicator segment L1 is illuminated and the         comprises:
remainder is dimmed (block 41). and if Z > [err], the      means (30) for
determining the ratio of a sum ratio is compared with a2 (block 37). If Z
[err], [err]        of the directory cells which are available for
indicator segments L1 and L2 are illuminated and        storage to said
maximum number of said di- the remainder is dimmed (block 42) and if Z >
a2,  20    rectory cells: it is compared with [err] (block 38). If Z [err],
indica-    means (31) for determining the ratio of a sum tor segments L1 to
L3 are illuminated and the           of the sectors which are available for
storage remainder is dimmed (block 43). and if [err] < Z[err]        to
said maximum number of said sectors; and [err], indicator segments L1 to L4
are illuminated and      means (32-45) for selecting one of said ratios the
segment L5 is dimmed (blocks 39, 44) and if Z   25  which is smaller than
the other and for provid- > [err], all the indicator segments are
illuminated        ing a display of the selected ratio on said (block 45).
graphic alarm indicator means (12-2). Since the lesser of the two ratios X
and Y is indicated, the user is given a valid warning against  3. A
selective calling display radio pager as possible depletion of the storage
area.         30      claimed in claim [err] wherein said graphic alarm The
foregoing description shows only a pre-          indicator means (12-2)
comprises a row of ferred embodiment of the present invention. Var-
segments ([err]) of increasing size and con- ious modifications are
apparent to those skilled in     tent indicator means (13-1, 13-2) for
identifying the art without departing from the scope of the         the
ratio being displayed on said graphic in- present invention which is only
limited by the ap-   35  dicator means (12-2). pended claims. Patentanspru
che Claims 1. Funkrufempfanger mit selektiver Rufanzeige, 1. A selective
calling display radio pager adapted   40  der fur den Empfang eines
Funkrufsignals ge- to receive a paging signal including a selective
eignet ist, das eine selektive. Rufadresse und calling address and a
message, comprising:           eine Nachricht enthalt, mit: detector means
(1,2,3,4,6) for detecting a call-        Detektoreinrichtungen (1, 2, 3, 4,
6) zur ing address identifying the radio pager;             Erkennung einer
Rufadresse, die den Funkruf- a memory (10) for storing each of a plurality
of  45  empfanger identifiziert; said messages in response to the detection
of           einem Speicher (10), um als Antwort auf said pager identifying
calling address. said         die Erkennung der Rufadresse, die den Funk-
memory having a plurality of cells which are        rufempfanger
identifiziert, mehrere Nachrichten organized into a plurality of sectors
(25) for       einzeln abzuspeichern, wobei der Speicher storing said
messages and a plurality of direc-  50  eine Anzahl von Zellen, die zum
Abspeichern tory cells (22-1 to 22-40) respectively indicat-     der
Nachrichten zu mehreren Sektoren (25) ing entries of the messages stored in
said           organisiert sind, sowie mehrere Verzeichniszel- sectors
(25);                                        len (22-1 bis 22-40) aufweist,
die jeweils Ein- message display means (12-1) for providing a        trage
der in den Sektoren (25) gespeicherten display of each of said messages
stored in  55       Nachrichten anzeigen; said memory (10);
einer  Nachrichtensichtanzeigeeinrichtung graphic alarm indicator means
(12-2); and           (12-1) zur Anzeige jeder in dem Speicher (10) control
means (9) associated with said memory       abgespeicherten Nachricht;    5
EP 0 261 417 B1                     6 of the ratio Y into the register Z
and finds exit to    (10) for determining whether the availability of 



operations block 34b which turns on the unit indica-     empty sectors or
empty directory cells is a tor 13-2 to brighten the indicator "CAPACITY".
more accurate early warning indication against Operations blocks 34a and
34b are followed by a          possible depletion of said memory and for
series of decision blocks 35, 36, 37, 38 and 39   5      providing a
display of a quantity on said graph- which respectively compares the ratio
value stored      ic alarm indicator means (12-2), said quantity in
register Z with increasing scale values [err]   indicating a degree of
availability of said mem- and [err] in the range between zero and unity
gradu-        ory (10) in terms of said determined available ated on the
memory availability indicator 12-2 (Fig.     sectors or directory cells.
2). Decision block 35 determines whether the ratio  10 is equal to zero,
and if so, all the indicator seg-  2. A selective calling display radio
pager as ments L1 through L5 are turned off (block 40) and        claimed
in claim 1, wherein the directory cells control returns to block 30 to
repeat the process. If    of said memory has a maximum  number the value in
Z-register is not zero, control proceeds    smaller than the maximum
number of said to block 36 to compare it with scale value [err]. If Z[err]
15  sectors, and wherein said control means (9) [err], indicator segment L1
is illuminated and the          comprises: remainder is dimmed (block 41),
and if Z > [err], the       means (30) for determining the ratio of a sum
ratio is compared with a2 (block 37). If Z [err] ,         of the directory
cells which are available for indicator segments L1 and L2 are illuminated
and         storage to said maximum number of said di- the remainder is
dimmed (block 42) and if Z > [err],  20    rectory cells; it is compared
with [err] (block 38). If Z [err] [err], indica-    means (31) for
determining the ratio of a sum tor segments L1 to L3 are illuminated and
the            of the sectors which are available for storage remainder is
dimmed (block 43), and if [err] < Z[err]         to said maximum number of
said sectors; and [err], indicator segments L1 to L4 are illuminated and
means (32-45) for selecting one of said ratios the segment L5 is dimmed
(blocks 39, 44) and if Z   25   which is smaller than the other and for
provid- > [err], all the indicator segments are illuminated        ing a
display of the selected ratio on said (block 45).
graphic alarm indicator means (12-2). Since the lesser of the two ratios X
and Y is indicated, the user is given a valid warning against  3. A
selective calling display radio pager as possible depletion of the storage
area.         30       claimed in claim 2, wherein said graphic alarm The
foregoing description shows only a pre-          indicator means (12-2)
comprises a row of ferred embodiment of the present invention. Var-
segments ([err]) of increasing size and con- ious modifications are
apparent to those skilled in     tent indicator means (13-1, 13-2) for
identifying the art without departing from the scope of the         the
ratio being displayed on said graphic in- present invention which is only
limited by the ap-   35  dicator means (12-2). pended claims.
Patentanspruche Claims 1. Funkrufempfanger mit selektiver Rufanzeige, 1. A
selective calling display radio pager adapted   40  der fur den Empfang
eines Funkrufsignals ge- to receive a paging signal including a selective
eignet ist, das eine selektive Rufadresse und calling address and a
message, comprising:           eine Nachricht enthalt, mit: detector means
(1,2,3,4,6) for detecting a call-        Detektoreinrichtungen (1, 2, 3, 4,
6) zur ing address identifying the radio pager;             Erkennung einer
Rufadresse, die den Funkruf- a memory (10) for storing each of a plurality
of  45  empfanger identifiziert; said messages in response to the detection
of           einem Speicher (10), um als Antwort auf said pager identifying
calling address, said         die Erkennung der Rufadresse, die den Funk-
memory having a plurality of cells which are        rufempfanger
identifiziert, mehrere Nachrichten organized into a plurality of sectors
(25) for       einzeln abzuspeichern, wobei der Speicher storing said
messages and a plurality of direc-  so  eine Anzahl von Zellen, die zum
Abspeichern tory cells (22-1 to 22-40) respectively indicat-     der
Nachrichten zu mehreren Sektoren (25) ing entries of the messages stored in
said           organisiert sind, sowie mehrere Verzeichniszel- sectors
(25);                                       len (22-1 bis 22-40) aufweist,
die jeweils Ein- message display means (12-1) for providing a         trage
der in den Sektoren (25) gespeicherten display of each of said messages
stored in  55       Nachrichten anzeigen; said memory (10);
einer  Nachrichtensichtanzeigeeinrichtung graphic alarm indicator means
(12-2); and           (12-1) zur Anzeige jeder in dem Speicher (10) control
means (9) associated with said memory        abgespeicherten Nachricht; 4
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2): und                                              ment les entrees des
messages memorises einer mit dem Speicher (10) verbundenen          dans
les secteurs (25); Steuereinrichtung (9), um zu ermitteln, ob die
un moyen d'affichage de message (12-1) Verfugbarkeit leerer Sektoren oder
leerer Ver-   5   pour procurer un affichage de chacun des zeichniszellen
eine genauere Fruhwarnanzeige         messages memorises dans la memoire
(10); bei einer moglichen Erschopfung des Spei-               un  moyen
d'indicateur d'avertissement chers darstellt, und um  an der grafischen
graphique (12-2), et Alarmanzeigeeinrichtung (12-2) eine [err] an-
un moyen de commande (9) associe a la zuzeigen, die einen
VerfOgbarkeitsgrad des   10      memoire (10) pour determiner que la
disponi- Speichers (10) in Form der ermittelten verfug-       bilite des
secteurs vides ou des cellules reper- baren Sektoren oder Verzeichniszellen
angibt.        toires vides est une indication d'avertissement precedemment
plus precise contre I'appauvris- 2. Funkrufempfanger mit selektiver
Rufanzeige            sement possible de la memoire et pour pro- nach
Anspruch 1, wobei die maximale Zahl der   15    curer un affichage d'une
quantite sur le moyen Verzeichniszellen des Speichers kleiner ist als
d'indicateur d'avertissement graphique (12-2), die maximale Zahl der
Sektoren, und wobei die       la quantite indiquant un degre de
disponibilite Steuereinrichtung (9) die folgenden Elemente         de la
memoire (10) en terme de secteurs dis- aufweist:
ponibles determines ou de cellules repertoires eine Einrichtung (30) zur
Bestimmung des   20    disponibles determinees. Verhaltnisses der Summe der
zum  Abspei- chern noch verfugbaren Verzeichniszellen zur     2. Recepteur
de teleappel a affichage d'appel maximalen Anzahl der Verzeichniszellen:
selectif selon la revendication 1, dans lequel eine Einrichtung (31) zur
Bestimmung des         les cellules repertoires de la memoire compor-
Verhaltnisses der Summe der zum  Abspei-  25         tent un nombre maximal
inferieur au nombre chern noch verfugbaren Sektoren zur maxima-
maximal des secteurs, et dans lequel le moyen len Zahl der Sektoren; und
de commande (9) comprend: eine Einrichtung (32-45) zur Auswahl des
un moyen (30) pour determiner le rapport kleineren der beiden Verhsltnisse
und zur opti-      d'une somme des cellules repertoires qui sont schen
Anzeige des ausgewahlten Verhaltnis-  30       disponibles pour
memorisation au nombre ses an der grafischen Alarmanzeigeeinrichtung
maximal des cellules repertoires; (12-2).
un moyen (31) pour determiner le rapport d'une somme de secteurs qui sont
disponibles 3. Funkrufempfanger mit selektiver Rufanzeige            pour
memorisation au nombre maximal des nach Anspruch 2, wobei die grafische
Alarman-   35   secteurs, et zeigeeinrichtung (12-2) eine Segmentzeile (L1
un moyen (32 a 45) pour selectionner un - L5) mit zunehmender SegmentgroBe
sowie            des rapports qui est inferieur a I'autre et pour
Inhaltsanzeigeeinrichtungen (13-1, 13-2) auf-        procurer un affichage
du rapport selectionne weist, um das an der grafischen Anzeigeein-
sur le moyen d'indicateur d'avertissement gra- richtung (12-2) angezeigte
Verhaltnis zu identi-  40  phique (12-2). fizieren. 3. Recepteur de
teleappel a affichage d'appel Revendications
selectif selon la revendication 2, dans lequel le moyen d'indicateur
d'avertissement graphique 1. Recepteur de teleappel a affichage d'appel  45
(12-2) comprend une rangee de segments (L1 selectif prevu pour recevoir un
signal d'appel       a Ls) de taille croissante et un moyen d'indica-
comportant une adresse d'appel selective et          teur de contenu (13-1,
13-2) pour identifier le un message, comprenant:
rapport qui est affiche sur le moyen d'indica- un moyen de detecteur (1, 2,
3, 4, 6) pour       teur graphique (12-2). detecter une adresse d'appel
identifiant le re-  50 cepteur de teleappel; une memoire (10) pour
memoriser chaque message d'une multitude de messages en re- ponse a la
detection de I'adresse d'appel iden- tifiant le recepteur, la memoire
comportant une   55 multitude de cellules qui sont organisees en une
multitude de secteurs (25) pour memoriser les messages et une multitude de
cellules re- 5    


