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(54) Selective calling radio receiver with display function

(67) A radio selective calling receiver with a display function can receive a call including (Fig. 2B) a numeric
signal and other message information, read out a fixed or arbitrary standardized expression of standardized
expressions stored in advance which is designated by the numerical signal, and display the readout
standardized expression and the other message information. A call (Fig. 2C) can cause registration of a
readout arbitrary standardized expression, as a protective message, in an EEPROM with other message
information and management information to from an augmented standardized expression, and when this is
displayed it can be with or without the management information under user menu control.
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! 2285325

Selective Calling Radio Receiver with
Display Function

The present invention relates to a selective
calling radio receiver with a display function and, more
particularly, to a selective calling radio receiver with
a display function, which has a function of registering,
receiving, and displaying arbitrary standardized
expressions.

A conventional apparatus of this type can
transmit a simple comment by using numerals or letters.
It is, however, not practical to transmit a sentence
from the viewpoint of transmission capacity and other
limitations. For this reason, a plurality of
standardized expressions are prepared on the receiving
side so that when a number corresponding to a desired
standardized expression is sent from the transmitting
side, the desired standardized expression can be called
and displayed. In this case, standardized expressions
are classified into two types, i.e., arbitrary

standardized expressions and fixed standardized

expressions.

A fixed standardized expression is an ordinary

sentence like "please call". A plurality of such
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sentences are registered in a ROM. The user cannot

rewrite these sentences.
Assume that "1234-5678" is transmitted as a

message, and the fixed standardized expression "please

call" is selected from a plurality of fixed standardized

expressions registered. This operation is equivalent to

transmission of the sentence "please call 1234-5678".
In this case, only "1234-5678" as the message and
information for selectiﬁg the fixed standardized
expression "please call" need to be actually
transmitted, requiring a small amount of data
transmitted as compared with a case wherein a full
sentence is transmitted as a message.

Arbitrary standardized expressions are
standardized expressions arbitrarily registered by the
user. As such expressions, proper nouns such as place
names and project names, frequently used sentences,
telephone numbers, and the like are arbitrarily
registered and used. If the registered contents are
informed to a calling party in advance, the calling
party can transmit a necessary sentence by transmitting
information designating one of the arbitrary
standardized expressions to the user together with a
message in a paging operation. That is, sentences
suitable for the user can be expressed by using

arbitrary standardized expressions.
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Arbitrary standardized expressions can be
generally rewritten by a ROM writer or a switching
operation, and are registered in an EEPROM whose stored
contents are not lost even if power is not supplied. 1In
addition, a received message can be registered in the
EEPROM by a switching operation if the user wants to
register it.

As a technique similar to this technique of
registering arbitrary standardized expressions, a
technique of registering protective messages is
available. Especially,'an important message is used as
a protective message, which informs the user of the
reception time, the number of times of reception, the
address at which the message is registered, and the like
as well as the message using an arbitrary standardized
expression. One of methods of registering such
protective messages is disclosed in Japanese Patent
Laid-Open No. 3-93325, which includes a priority call
preferential storage/protection means for inhibiting
deletion of a stored message unless the user performs a
delete operation when the received message has an
identification code indicating a priority call, i.e., a
header indicating a protective message. With this
method, a message can be registered from the
transmitting side onto the receiving side. However,
since this priority call is stored in a message memory

section using a RAM, if the battery is completely dead,
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even the message registered as the priority call is
deleted.

Another method of registering protective
messages is disclosed in Japanese Patent Laid-Open
No. 4-312033, in which when a received message has a
password following a special symbol which is added to
the head of the message, the received message
information is stored in a dedicated area in an EEPROM.
In this case, information such as the reception time,
the number of times of reception, and a storage address
is stored in addition to the received message.

In the method of registering arbitrary
standardized expressions by a ROM writer or a switching
operation performed by the user, registration of
arbitrary standardized expressions cannot be performed
from the transmitting side of the paging system,
resulting in a low degree of freedom in the method of
registering arbitrary standardized expressions.

In the method of registering messages from the
transmitting side, as protective messages, in an EEPROM
on the receiving side, since the EEPROM is essentially
used by the user to register messages, if a storage area
is assigned as an area for storing protective messages,
the storage area essentially used for registration is
reduced. For this reason, the storage capacity must be

increased.
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The arrangement to be described below, by way
of example, has been developed to allow registration from
the transmitting side onto the receiving side without

increasing the storage capacity of an EEPROM.

In a particular arrangement to be described, there
is a selective calling radio receiver with a display
function, which receives a call thereto upon reception
of a numerical signal including a message, reads out a
fixed or arbitrary standardized expression of
standardized expressions stored in advance which is
designated by the numerical signal, and displays the
readout standardized expression, comprising registration
means for registering the readout arbitrary standardized
expression, as a protective message, in an EEPROM upon
adding management information to the standardized
expression, and read selection means for selecting
whether to read out and display a protective message
having management information added thereto of contents
registered by the registration means, or read out and
display information other than the management

information.

Arrangements which are illustrative of the
invention will now be described, by way of example, with
reference to the accompanying drawings, in which:-

Fig. 1 is a block schematic circuit of a receiver;
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Figs. 2A to 2C are charts respectively showing
signal formats;

Figs. 3A and 3B are charts respectively
showing signal formats;

Fig. 4 is a flow chart showing the operation
of the arrangement of Fig. 1;

Fig. 5 is a view showing a menu screen.

In the arrangement of Fig 1 a signal received by a
radio receiving section 101 is supplied to a control section
102. The signal is decoded by a decoder 111 of the
control section 102. The decoded message is stored in a
message memory section 105 and displayed on a message
display section 106. 1In addition, the reception of the
message is notified by a notification function section
107.

Assume that a header is received following a
message. In this case, if an arbitrary standardized
expression is designated by information included in the
header, the designated standardized expression is read
out from an EEPROM 103. The expression is combined with
the message and stored in the message memory section
105. The resultant message is then displayed on the
message display section 106.

If a fixed standardized expression is

designated by the header, the designated fixed
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standardized expression is read out from a ROM 112. The
expression is then displayed in the same manner as
described above, and the reception of the message is
informed.

If the header is constituted by an arbitrary
standardized expression registration code and an
arbitrary standardized expression number, a sentence
designated by the arbitrary standardized expression
number is combined with the message and stored in the
message memory section 105. In addition, management
information such as the reception time and the number of
times of reception is added to the message. The
resultant message is then registered, as a protective
message, in the EEPROM 103. In this case, if a
plurality of protective messages are registered, one of
the messages can be selected and displayed by a switch
operating section 104.

Figs. 2A to 3B show the formats of numerical
signals. Fig. 2A shows a case wherein only a message is
to be transmitted. Message information is transmitted
following ID information as paging number information.
In this case, the message is stored in the message
memory section 105. The contents of the message are
displayed on the message display section 106. At the
same time, the reception of the message is notified by

the notification function section 107.
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Fig. 2B shows a case wherein a standardized
expression is to be displayed between messages. In this
case, the standardized expression can be read out by
transmitting a header. The header is constituted by a
standardized expression development code for making the
receiving side identify the information following the
first message not as a message but as a fixed or
arbitrary standardized expression, and a standardized
expression number for reading out the corresponding
standardized expression: In this case, the standardized
expression may be a fixed or arbitrary standardized
expression.

Assume that the first message is "1234-5678",
the standardized expression read out in accordance with
the header is "please call”, and the last message is
"MURAYAMA". In this case, the information to be
displayed is "please call 1234-5678 MURAYAMA",

For example, "0l1" to "20" are assigned as
standardized expression numbers for arbitrary
standardized expressions, whereas "21" to "50" are
assigned as standardized expression numbers for fixed
standardized expressioné. As the standardized
expression development code, a symbol "--" is
transmitted. Therefore, on the receiving side, two
digits received after reception of a signal representing
"--" can be recognized as a standardized expression

number, and an arbitrary or fixed standardized
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expression is read out and displayed in accordance with
the standardized expression number.

Fig. 2C shows a signal format for registration
of an arbitrary standardized expression. In this case,
a header is transmitted before a message. The header is
constituted by an arbitrary standardized expression
registration code and an arbitrary standardized
expression number. As the arbitrary standardized
expression registration code, for example, a symbol "]]"
is used. After this symbol, one of the arbitrary
standardized expression numbers "01" to "20" is
transmitted. A message is transmitted after the
arbitrary standardized expression number. Therefore,
the message is added to the end of the designated
arbitrary standardized expression, and the resultant
information is stored at an available position in the
protective message area of the EEPROM 103. Note that an
available position is determined by the control section
102.

All arbitrary standardized expressions
registered by using headers are registered as protective
messages, and a message and a readout sentence are
registered together with management information such as
the reception time, the number of times of reception,
and the address at which the message is stored.

As described above, in registering a

protective message, an arbitrary standardized expression
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and corresponding management information are registered
together. Therefore, when a protective message is
displayed, both an arbitrary standardized expression and
management information are displayed. If the management
information is also required, no problem is posed in
this operation. 1If, however, the management information
is not required and only the sentence is required,
unnecessary information is displayed, resulting in an
increase in display pages and degradation of
readability. That is, the operability of the receiver
can be improved by displaying only the sentence or
allowing the user to select whether to display the
management information as well.

For this reason, in reading out a message, the
user can select, by using the switch operating section
104, whether to display all information such as the
reception time, the number of times of reception, and
the address at which the message is stored, together
with the readout sentence, i.e., a protective message or
display only the readout sentence.

The switch section 104 is constituted by a
menu switch, a "A" switch, a " V" switch, and the like.
A message is read out by depressing the "A " switch or
the "V " switch. A menu is displayed by depressing the
menu switch. A value indicating a menu item is

incremented by depressing the " V" switch. When the
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"A" switch is depressed, an operation indicated by a
displayed menu item is performed.

Menu items include arbitrary standard
expression display, protective message display, and the
like. When the arbitra;y standard expression display
item is selected, information other than management
information is read out and arbitrary standard
expressions are displayed on the message display section
by depressing the "A " switch. When the protective
message display item is selected, a protective message
having management information added thereto is read out
and displayed on the message display section by
depressing the " A " switch.

Note that in a normal receiving operation, the
latest or oldest message is displayed by depressing the
"A" or "V" switch.

Figs. 3A and 3B show application examples, and
specifically examples of transmission of a plurality of
standard expression development codes after registration
of an arbitrary standard expression. These examples
show that standard expression development codes can be
set at any positions.

Upon reception of a numerical signal from a
base station of the paging system (not shown), the radio
receiving section 101 of this receiver supplies the
numerical signal to the decoder 111 of the control

section 102. The decoder 111 collates a received ID
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number with a self-ID number stored in the EEPROM 103 in
advance. When these numbers coincide with each other,
the control section 102 detects a call to the home
receiver, and notifies the user of the reception of the
call by using the notification function section 107
including at least one of the following devices: a
speaker, a light-emitting diode, a vibrator, and the
like.

At the same time, the control section 102
causes the message memory section 105 to store message
information reproduced from the numerical signal, and
also causes the message display section 106 to display
the message information.

Before the message information is stored in
the message memory section 105, the control section 102
checks whether the reproduced signal has a header
including an arbitrary standardized expression
registration code. If the signal has a header including
an arbitrary standardized expression registration code,
the control section 102 registers an arbitrary
standardized expression corresponding to the header, as
a protective message, in the arbitrary standardized
expression registration area in the EEPROM 103. 1If the
signal includes an arbitrary standardized expression
development header, the control section 102 reads out an

arbitrary standardized expression corresponding to the
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header from the EEPROM 103 and develops it in the
message information.

Note that since different arbitrary
standardized expressions can be registered as protective
messages, one of them can be selected by using the
switch operating section 104 to be displayed. In this
case, the user operates the switch operating section 104
to determine whether to display the entire protective
message including the sentence constituted by the
message and the standardized expression and the
accompanying information such as the recording time, or
display only the sentence constituted by the message and
the standardized expression.

As described above, in registering arbitrary
standardized expressions, all the standardized
expressions are registered, as protective messages, in
the EEPROM. Therefore, an arbitrary standardized
expression can be registered from the transmitting side
onto the receiving side. In addition, since all
arbitrary standardized expressions are registered, the
user need not register a received message in the EEPROM.
For this reason, unlike the prior art, the EEPROM need
not have two areas, i.e., an area for protective
messages and an area in which a received message is
stored at the discretion of the user. This allows
effective use of the storage area of the EEPROM.

Furthermore, if an important message is stored, as an
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arbitrary standardized éxpression, in the EEPROM 103 so
as not to be overwritten, loss of the important message
due to loss of power can be prevented.

In this case, as data is stored in the EEPROM,
the EEPROM will be filled to capacity in due time. When
this happens, the user can delete arbitrary standardized
expressions or protective messages by performing a
switching operation. For this delete operation, as
shown in Fig. 5, an item of "individual deletion of
arbitrary standardized expression" and an item of
"individual deletion of protective message" are prepared
in the menu. When one 6f these items is designated, a
list of registered contents is displayed. The user
selects unnecessary standardized expressions or messages
from the list and deletes them.

The operation of the embodiment in receiving
standardized expression information will be described
next with reference to the flow chart shown in Fig. 4.

Upon detecting a call to the home receiver
from a numerical signal, the control section 102 starts
an arbitrary standardized expression processing
operation. 1In step 202, the control section 102 checks
whether the received message information includes a
header for registration of an arbitrary standardized
expression. If YES in step 202, the control section 102
checks in step 203 whether an arbitrary standardized

expression can be written in the EEPROM 103. That is,
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the control section 102 checks whether the user permits
rewrite processing of an arbitrary standardized
expression in the EEPROM 103.

When a write operation with respect to the
EEPROM 103 is permitted, the control section 102 reads
out a sentence corresponding to an arbitrary
standardized expression number designated by the header
from the EEPROM 103, and registers it in the arbitrary
standardized expression area of the EEPROM 103 together
with information as a message or a protective message in
step 204. Subsequently, the control section 102 deletes
the arbitrary standardized expression registration code,
adds the comment "registration OK" to the end of the
arbitrary standardized expression developed in the
message information, and displays it.

The user, therefore, can know that the
received signal is registered, by checking the display
"registration OK".

If it is determined in step 203 that the
EEPROM 103 is set to inhibit writing of the arbitrary
standardized expression, the control section 102 does
not register the arbitrary standardized expression in
the EEPROM 103 but deletes the header for registration
of the arbitrary standardized expression. Thereafter,
in step 206, the control section 102 adds the comment

"registration NG" to the end of the arbitrary
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standardized expression developed in the message
information.

If it is determined in step 202 that the
message information includes no header for registration
of an arbitrary standardized expression, the control
section 102 checks in step 207 whether the message
information includes a standardized expression
development code. If YES in step 207, the control
section 102 deletes the standardized expression
development code from the received message. 1In step
208, the control section 102 develops a standardized
expression corresponding to the standardized expression
number in the message information. In this case, a
fixed standardized expression is read out from the ROM
112, whereas an arbitrary standardized expression is
read out from the EEPROM 103.

Note that if it is determined in step 207 that
there is no standardized expression development code,
the flow immediately advances to step 209.

After the processing in step 205, 206, or 208
is performed, or it is determined in step 207 that there
is no standardized expression development code, the
control section 102 checks in step 209 whether there is
an available area in the message memory section 105. If
NO in step 209, the control section 102 deletes the

oldest message stored in the message memory section 105
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in step 210, and registers the received message
information in this message area.

If there is an available area in the message
memory section 105, the control section 102 registers
the received message in this available message area in
step 211.

As has been explained with reference to the arrange-
ment described above, since all arbitrary standardized
expressions are registered, as protective messages, in
the EEPROM, a message can be registered from the
transmitting side onto the receiving side, and the
received message can be held even if the battery is
dead. In addition, the EEPROM need not be divided into
a protective message area and an area in which a
received message is registered by the user. In reading
out a registered protective message, the user can select
whether to read out the message as a protective message
or read out only the sentence. Therefore, the storage

area of the EEPROM can be effectively used.

It will be understood that, although the invention
has been illustrated by reference to a particular
arrangement, as an example, variations and modifications
thereof, as well as other embodiments can be made within

the scope of the appended claims.
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CLAIMS

1. A radio selective calling receiver with a
display function, which receives a call thereto upon
reception of a numerical signal including a message,
reads out a fixed or arbitrary standardized expression
of standardized expressions stored in advance which is
designated by the numerical signal, and displays the
readout standardized expression, characterized by
comprising:

registration means (102) for registering the
readout arbitrary standardized expression, as a
protective message, in an EEPROM (103) upon adding
management information to the standardized expression;
and

read selection means (104) for selecting
whether to read out and display a protective message
having management information added thereto of contents
registered by said registration means, or read out and
display information other than the management

information.

2. A radio selective calling receiver with a
display function, which receives a call thereto upon
reception of a numerical signal, and displays a message
included in the numerical signal, characterized by

comprising:



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

31

19

an EEPROM (103) for storing arbitrary
standardized expressions;

a ROM (112) for storing fixed standardized
expressions;

reception notifying means (107) for notifying
that said receiver is paged by a numerical signal;

arbitrary standardized expression storage
means (102) for, when an arbitrary standardized
expression registration header is included in the
numerical signal, reading out an arbitrary standardized
expression designated by the arbitrary standardized
expression registration header from said EEPROM, and
storing the standardized expression in an empty area of
said EEPROM;

standardized expression development means
(102) for, when a standardized expression development
header is included in the numerical signal, reading out
an arbitrary standardized expression designated by the
standardized expression development header from said
EEPROM if a standardized expression designated by the
standardized expression development header is the
arbitrary standardized expression, and reading out a
fixed standardized expression from said ROM if a
standardized expression designated by the standardized
expression development header is the fixed standardized

expression; and
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display means (106) for displaying the
standardized expression developed by said standardized

expression development means.

3. A receiver according to claim 2, wherein the
arbitrary standardized expression registration header
includes an arbitrary standardized expression
registration code indicating registration of an
arbitrary standardized expression, and an arbitrary
standardized expression number for designating one of
the arbitrary standardized expressions stored in said

EEPROM.

4. A receiver according to any one of claims 2
and .3, further comprising

arbitrary standardized expression registration
permission/inhibition determining means for determining
whether an arbitrary standardized expression designated
by a received numerical signal can be stored in said
EEPROM, and

display means (106) for displaying the
arbitrary standardized expression upon adding the
determination result obtained by said arbitrary
standardized expression registration
permission/inhibition determining means to the arbitrary

standardized expression.
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5. A receiver as claimed in claim 1 including an
arrangement substantially as described herein, or
operated in a way substantially as described herein, with
reference to any one of the figures of the accompanying

drawings.
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