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DESCRIPTION

Title of the Invention
DATA RECEIVER APPARATUS

Technical Field

‘The present invention relates to a data receiver
apparatus, and more particularly to a data receiver -

apparatus having a message display function.

- Background Art

Hitherto, a déta communication system using a
telephone line includes a home Sanking system and a
pager system which is one of sélective caliing systems.
In the data communication system, the efficiency of
using the communication line is improved by limiting an

amount of data in one communication operation from a

\ data sender to a pager of a destination of the call (a

‘called pager).

Therefore, a data sender is permitted to transmit,
to the pager, only the telephéne number, to which a
called party should call or :eply; Moreover, even if
an amount of data which is to be transmitted in one
communication operation is large, only time information

andmin;p;matioh specifying the day and time can be

transmitted as well as the telephone number to which the

called party should call.

When a numeric message is transmitted from a data
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sender to the numeric pager, a push phone generally is
the most appropriate data transmission device. Tha£ is,
a data sender operates a ten-key of the public push
phone connected to the telephone nétwork to_follow an
announced operation instruction transmitted from a
paging service compahy to input a message so as to
transmit it to the pager.

In a pager system using a push phone as the dat;
transmitting apparaﬁus, conforming RCR STD-43 standard
shown in FIG. 31, the data sender operates numeric keys
for specifying kana chafacters and alphabets of two
digits, except numerals, in accordance with a free word
conversion matrix to input a message formed by the free
word data which is to be trahsmitted to the pager.
Theiefore, the free word data is transmitted to the
pager thrdugh the paging service. Thus, a message
including kana and alphabets, éxcept numerals, can be
displayed.

When the free word data is tfansmitted, the data

sender first operates the push key to input an

 identification code in the form of two digits dial data

as "*2*2"(--:hyphen hyphen) indicating that the
following data is free message data, and then inputs
free word data. The-pagér which has reéeived the above
data recognizes that received data is the free word data
in accordance with the identification code, and then |

makes a reference to the free word conversion matrix
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table storing data following the identification code so
as to convert the above data into kana characters and
alphabets which are then displayed.

However, since display of a message using the free
word data on a numeric pager of the conventional pager
system. has a formét of the free word conversion matrix
table limited to 10 X 10 = 100 types, display can be
performed ohly with the 100 combinations of characters

(katakana, alphabets, numerals, illustrations, and

‘symbols). What is worse, an amount of data which can be

transmitted.is defined such that one character is
expressed by two digits (8 bits) of numerals. Therefore,
a rate of occupying the message data in the transmission
data is larger than'the fixed form message.

- Therefore,-when data transmission is performed by
using the free word, the data sender encounters a
difficulty in transﬁitting the inputted free word data
and additional data including data for displaying the
name of the data sender, urgent message data (including
notification control as well as displé?“control) and fhe
like in one commﬁnication operation. -

The paging service includes the following two main
services to be adaptable to the type of the méssage data
which is received by the pager.

One of the services is NP paging service in which é
pager number (calling number) of the called paéer is

input by the data sender and a message is input by the
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push dial. A service'genter of the paging service which
has received message transmits a stream of data composed
of a 4-bit pattern corresponding to the dial data. A

numerical pager (hereinafter expressed as "NP") receives

the stream of data so that a message in the form of a

- string of numerals ;orresponding to the dial numbers is

disblayed.

Another service is IP paging service in which a
data sender requests paging, and then announces a
message to an operatbr of the service center. The
operator converts the message into the message data
composed of 7-bit code data in accordance with a set of
alphanumeric characters shown in FIG. 32, and then
transmits the message data to the pager. Thus, the
aiphanumerically pager (hereinafter called "IP")

receives data so that the message in the form of

_(characters is displayed.

" Although the two paging services are used widely,
existence of the two types of paging services results
in data transmission of-a message formed of simple
characters to a pager being impossible tc be received

and displayed in a case where the pager used by the

Jcalled party is NP. As a result, the data sender

sometimes feels inconvenience.

The alphanumeric character set shown in FIG. 32 is
in the form of a code matrix called ISO 646-1983E |

conforming to International Organization for
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Standardlzatlon (ISO) which enables control characters
from "00"(HEX) to "OF"(HEX) or those from "10"(HEX) to
"1F"(HEX) to be adapted to character types of various
nations and thus to be extended. Thus, the set is used
widely.

However, if the éharacter set is intended to
be adapted to the NP paging service, it cannot
satisfactorily be adapted to dial data. The NP cannot
receive the message data conforming to the'alphanumeric
set and display a character message.

An object of the present invention is to provide a
data réceiver apparatus in which control information for
instructing display of a name of a data sender, an

urgent call, and the like are simultaneously received

with a message based on the received free word data so

that the forms of display and notification of the free
word message are controlled on the basis of control

information.

Another object of the present invention is to
provide a data receiver apparatus which can be adapted
to the dial data and which is capable of displaying a
message in the form of an alphanumeric set.

Disclosure of the Invention

One aspect of the ?resent invention as recited in

élaim 1, a data receiver apparatus comprises:

receiving means for rece1v1ng a stream of data;

display means for displaying a message on the basis
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of the stream of data received by said receiving means;

first storage meaﬁs for storing plural first data
to be read out in accordance with a first predetermined
combination of Bit patterns included in the stream of '
data received by said receiving means and for specifying
a first character displayed on said display means; and

second storage means for storing plural second data
in accordance with a second predetermined combinatioq of
bit patterns included in the stream of data received by
said receiving means.

According to the aspect of the present invention as
recited in claim 1, when the stream of déta is received
and a message according to the received data is
displayed, character data is specified in accordance
with a predetermined combination of bit patterns read
out from the first receiving means so as to generate a
(message, and data except the character data is specified
in accordance with a combination of bit patterns except
the predetermined combination.

Therefore, the data receiver apparatus-stores data
‘specifying character in éccordance with a predetermined
combination of bit paiterns-and displays a message based
on the character. When the data receiver apparatus
detects a control code in response to a combination of
bit patterns except the predetermined combination, it
displays an illustration together with the message.-

Therefore, a'data sender is only required to input dial
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data by opefating dials by three times so that a free
word including data for inétructing display of the
illustration is transmitted. The data receiver apparatus
is able to simultaneously display the illustration and
the free word. Therefore, the data input can easily be
pérformed by the data sender.

By receiving a_combinaﬁion of bit patterns except

the predetermined combination, the contents of display

- control with which a greeting phrase registered

correspondingly to time zone of call reception can be
displayed together with the réceived message. Therefore,
labor for inputting the greeting phrase can be
eliminated and an amount of data to be transmitted can
be saved. As a result, the reduction in an amocunt of
transmission data énables an exclusive message including

illustration data or the like can be displayed on the

\ called pager.

According to another aspect of the present
invention as recited in claim 6, there is provided a
“data receiver apparatus receiving a stream of data and

comprising display means for displaying a meséage in

accordance with the stream of data received, the

apparatus comprising:

-storage means for storing plural character data
read in correspondence with a predetermined combination .
of bit patterns; and

control means for reading the bit patterns from the
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string of data received to combine the bit patterns and
reading character data corresponding to the bit patterns
from said storage means to generate a message, and
controiling display of the generated message on said
display means when a combination of bit patterns except
the predetermined'combination is detected.

According to the other aspect of the present
invention as recited in claim 6, the daﬁa receiver
apparatus receives a stream of data and displays a
message in accordance with the received data. The data
receiver apparatus stores plural character data to be
read in accordance with a predetermined combination of
bit patterns,'reads character data in accordance with a
bit pattern combination to generate a message, and
displays the generated message when a combination of bit
patterns except the predetermined combination is

( detected.

Therefore, when the data receiver apparatuS'detects
a coﬁbination of bit patterns except the predetermined
combination of bit patterns for specifying character
data, controcl can be performed to reversely display
character data in the received message. Thus, if a data
sender uses this fuhction in transmitting an important
message or the like, the data sender can be caused to
'pay attention. Therefore, the expression form of a
received message can be varied.

By receiving, for example, a bit pattern of dial
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data'for specifying a fixed form message (so-called
canned message) following the bit pattern as the
contents of display_control in accordance with the
combination of bit patterns, a fixed form message can be
displayed in the reéeived message. Therefore, the data
Sendef is able to save labor for inputting a symbol
denoting start of a fixed form message and therefore an
amoﬁnt of data to be transmitted can be reduced.

In accordance with an employed combination of bit
patterns, time, at which the received message is
displayed, is instructed as the contents of display
control by using dial data of four digits following the
combination of the bit patterns. Thus, a string of the
bit pattern cofresponding to the received message can be
displayed at the-éppointed time. In a case where the

data sender must inform the destination of the call the

\message at the appointed time, labor in view of time

- schedule for the data sender can be reduced.

Moreover, an appointed time display function can
easily be provided for a message receiver. 'In accordance

with the combination of the bit patterns, dial data of

four digits following a combination of bit patterns is,

as the contents of display contreol, made to be time
appointment data, which is displayed in a received
message, "at", "-(hyphen)", and a corresponding bit_
pattern can be added and displayed in time appointment

data. Therefore, the data sender is able to save labor
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for inputting dial for specifying "at" and "-(hyphen)".

As a result, an amount of data, which must be

. transmitted, can be reduced. In accordance with the

combination of the bit patterns, for example, a bit
pattern cofresponding to dial data.of four digits ~
following a combination of the bit'patterns is received
so that a bit pattern corresponding to data sender
registered previously in the data receiver apparatus is
displayed. Therefore, the data sender is able to save
labdr required to input own n#me. Moreover, an amount of

data which must be transmitted can be reduced.

In accordance with the combination of the bit

. patterns, a bit pattern corresponding to dial data of

two digits following the combination of the bit patterns
is received so that an instructed character is displayed

in the form of a Greek éharacter as the contents of

\display control. Therefore, expression of a received

message can be varied.

In accordance with the combination of the bit
patterns, for example, secret display with which the
contents of a received message are not displayed can

easily be realized, as the contents of display control.

Moreover, when a password, which is registered

previously is input, the contents of the received

message can be displayed. Therefore, the secret message

function for the data receiver apparatus can easily be

realized.
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Moreover, in accordance with the combination of the
bit patterns, display of the received message and the

contents of information of supply of a message can be

controlled as the contents of display control. Therefore,

the data sender is reéuired to only input dial data to )
control the contents of information. As a result, the
data receiver apparaﬁus is able to easi;y vary the form
of informing the message during display of the received
message. |

Brief Description of the Drawings

The accompanying drawihgs, which are incdrporated
in and constitute a part of the specification,

illustrate presently preferred embodiments of the

' present invention and, together with the general

description given above and the detailed'description of
the preferred embodiments given below, serve to explain
the principles of the present invention in which:

FIG. 1 shows the schematic structure of an

embodiment of a radio pager system to which the present

invention is adapted;

FIG. 2 shows a conversion table which is stored in
a,cdmmunication_service center 4 shown in FIG. 1;

FIGS. 3A, 3B, and 3C show the shape of the pager 1
shown in FIG. 1;

FIG. 4 is a circuit diagram showing the pager 1
shown in FIG. 3;

FIG. 5 shows the memory structure of the RAM 17
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shown in FIG. 4;

FIG. 6 shows the memory structure of the password
memory PW in the RAM 17 shown in FIG. 5;

F1G. 7 shows the meﬁory structure of the TEL bank

5 memory TB in the RAM 17 shown in FIG. 5; |

FIG. 8_shoﬁs the memory structure of the alarm
memory AM in the RAM 17 shown in FIG. 5;

FIG. 9 shows the memory strﬁcture of the message
‘memory MM in the RAM 17 shown in FIG. 5;

10 FIG. 10 shows the contents of the fixed form
message table which is stored in the ROM 18 shown in
FIG. 4;

FIG. 11 shows a free word conversion matrix table

which is storéd in the free word memory 19 shown in
15 FIG. 4; |

| FIGS. 12A and 12B show a display control table

\which is stored in the display control memory shown in

FIG. 4;

FIG. 13 is a fidw chart showing a message receiving

20 process which is performed by the pager 1 shown in

FIG. 4;

FIG. 14 shows an example of display of a received
message in a case where an instruction of reply is
instructed with control code "10001100" (dial data

25 "8*2") shown in FIGS. 12A and 12B; |
FIG. 15 shows.an example of display of a recei&ed

message in a case where display of greeting phrase is
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instructed with display control code "10001i01" (dial
data "8*4") shown in FIGS. 12A and 12B;

FIG. 16 shows an example of display of a received
message in a case wherelreversed-display is instructed

5 with display control code "10001110% (dial data "8*6")
shown in FIGS. 12A and 12B;

FIG. 17 shows an example of display of a received
message in a case where an urgent message is instructed
with display control code "10001111" (dial data "8+%8")

10 shown in FIGS. 12A and 12B;

FIG. 18.shows an example of display of a received
message in a case where display of a fixed form message
is instructed with.display control code "10001011" (dial
data "8+0") shown in FIGS. 12A and 12B;

15 FIG. 19.shows_an example of display of a received
message in a case where alérm.memo iS'instructed with.
\ display control code "10011100" (dial data "9%2") shown

in FIGS. 12A and 12B;

FIG..ZO shows an'example.of display of a received
| 20 ~message in a case where display of appointed time is
insfructed with display control code "10011101" (dial
-data "9*4") shown in FIGS. 12A and 12B;
FIG. 21 shows an example of display of a received
méssage in a case where reversed-display is instructed
25 with display control code "10011110" (dial data "9*6")
shown in FIGS. 12A and 12B:

FIG. 22 shows an example of display of a received
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message in a case where display of a_Greek'éharacter is
instructed with display control code "10011111" (dial
data "9*8") shown in FIGS. 12A and 12B;

FIG. 23 shows an example o£ display of a received
message in a case where secret message is instructed
with display control code "10011011" (dial data "9*0")
shown in FIGS. 12A and 12B;

FIG. 24 shows a state where secret is suspendeq by
inputting a password under display of FIG. 23;

FIG. 25 shows a free word conversion matrix
according to a seéond embodiment which is stored in the
free word memory 19 shown.in FIG. 4;

FIG. 26 is a block circuit diagram according té a
third embodiment which is provided in the'pager 1 shown
in FIG. 3; | |

| FIGS. 27A and 27B show a display contrel table
which is stored in the display control memory 157 shown
in FIG. 26; |

FIG. 2B shows a storage region of a free word
conversion matrix table and a displ;y control code
matrix table which are'stbred in the free word memory 28
shown in FIG. 26; |

FIG. 29 shows a free word conversion matrix table

“which is stored in the free word memory 28 shown in

FIG. 26;
- FIG. 30 shows a display control code matrix téble

which is stored in the free word memory 28 shown in
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FIG. 26;

FIG. 31 shows a free word conversion table

conforming to RCR STD-43; and

F1G. 32 shows an alphanumeric code table conforming

to ISO 646-1983E. ~
Best Mode of Carrying Out the Invention

[First Embodiment]

A first embodiment of the present invention will

now be'described with reference to the drawings.

FIGS. 1 to 24 show a first embodiment of a pager
system in which a data receiver epparatus according to
;he present invention is applied to an NP pager system;

First, the structure of this embodiment will now be

described.

FIG. 1 shows the overall schematic structure of a

radio pager system according to this embodiment for use

' \in the NP paging service. A data sender 6 operates a

push phone 2 in order to page a third party and transmit
the message data from the push phone 2. As a result, the
push phone 2 is, through a public switched telephone
network 3, connected to a'paging center 4.

The paging center 4'sequentially converts the pager
number (dial number) input by the dafa sender 6 by
operating the push phene 2 and the dial-inpufted message
data into bit patterns in accordance with a conversion
table shown in FIG. 2. Therefore, the formed bit

patterns is transmitted from the transmission base
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station 5 to the pager 1 of the third party.

The paging center 4 stores the ID code of the pager
1 and the pager number while making them coincide with
each other and receives the pager number of the pagef 1
and the message data transmitted from the push phone 2
through the public ewitcﬁed telephone network 3 so as to
convert them into bit patterns and subject the same to a
predetermined signal processing and transmit the same to
the transmission base station 5. As a result, the ID
code for paging the pager 1 and the mesSage data are
transmitted from the transmission base station 5.

Thus, the pager i, to which the same ID code as
that of the transmitted ID code ie assigned, is paged,
and simultaneously the transmitted message data is
received.

The paging center 4 converts one-digit dial data

\”O" to "9", “*0"' ll*2ﬂ’ n*4n' "*6"' and n*8" into a

4-bit bit pattern in accordence with the conversion
table shown in FIG. 2 to generate a transmission signal
which is transmitted ;o.the pager 1 through the |
transmission bese station 5.

FIGS. 3A to 3C are a schematic view of the pager 1.
FIG. 3A is a front view, FIG. 3B is a left side view,
and FIG. 3C is a top view.

As shown, the pager 1 has, on the front surface

.thereof, a display 27 comprising a liquid crystal

display panel of a dot matrix type. The pager 1 has, on
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the left side thereof, a slide type main switch 161 for
turning on/off the power supply, an LED 21 for informing
receipt of the.ID code and the message data by flashing

on/off, and a speaker 23 for informing the same with

" sound. The pager 1 has, on the top surface thereof, a

suspension key 162 fof'canceling a variety of set
operations of the pager 1, a cursor key 163 for
specifying the mode and for moving the cursor in the
horizontal direction in the message displayed on the
display 27, and a memory key 164 fof vertically moving
the cursor in the message displayed on the display 27.

The main switch 161 can be used as a push button and,

in this case, serves as a key for indicating

"determination” of a variety of set operations.

The structure of bloéks'of @ circuit provided in
the pager 1 shown in FIG. 3 will now be described with
reference to FIG. 4.

Refeiring to FIG. 4, the pager 1 comprises an
antenna 11, én RF receiver 12, a decoder 13, an ID-ROM
14, a CPU 15, a key input device 16, a RAM 17, a ROM 18,
a free word memory 19, an LED driver 20, an LED 21, a
speaker driver 22, a épeaker 23, a vibrator driver 24, a
vibrator 25, a display buffer 26, and a diéplay 27.

The antenna 11 receives a radio signal transmitted
from the transmission bése station 5 shown in FIG. 1 to.

supply the radio signal to the RF reéeivgr 12. The

operation of the RF receiver 12 is controlled in
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accordance with a control signal supplied from the
decoder 13 which is controlied by the CPU 15 so as

to intermittently receive the radio signal supplied
through thé antenna 11, and then demodulate and detect
the  radio signal so as to supply an obtained signal to
the decoder 13. |

The decoder 13 compares address data of the ID code
included in the radio signal received and detected bx
the RF receiver 12 and address data stored in the ID-ROM
14, If they coincide with each other, the message data
following the ID code included in the radio signal is
supplied to the CPU 15.

The ID-ROM 14 stores ID codes, such as framé data
and address data, assigned by the paging center 4 in
order to receive fixed form message data and service
information déﬁa ahd'set for each pager. The ID codes

\are transmitted to.the decoder 13. In a period in which
the power source is turned on, the ID codes are stored
in the decoder 13.

The CPU (Central Processing Yrit) 15, in accordance
with each control program stored in.the ROM 18, stores
the message data supplied from the decoder 13 into an
input register (not shown) of the CPU 15, and controls
-each circuit in the'pager 1 in accordancé with a control
signal supplied from.the key input device 16.

The CPU 15 includes a control code detector 151 for

détecting a control code formed by 4-bit bit pattern
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corresponding to.dial data "*0», "*2n", =x4*,  “kg",  and
"#8" included in the supplied the message data, a digit
detector 152 for detecting a number of digits of dial
data corresponding to a bit pattern following the
control code, an internal clock generator 153 having an
ihtefnal clock function, a sound information memory 154
for storing sound type information in the form of
digital data, such as melody, which is transmitted when
sound notification operation is performed, and a display
contrql memory 155 for storing contents of control, such
as control of display of a message which is displayed on,

for example, the display 27 in accordance with the

generated notification control code into a display

control table shown in FIGS. 12A and 12B. The CPU 15
also has a character generator for generating a message
from the received message data.

1f the CPU 15 detects a free word start symbol

defined as a combination of 4-bit bit patterns

“11001100" (dial data "*2*2*) in the message data
supplied from the decoder 13 in the message data
receiving process to be described later, and if it is
detected by the control code detector 151 that control
codes "1011", "1100", "1101", "1110", and "1111*" are
included in the free word of the message data, the CPU

15 generates a 4-bit bit pattern in front of the control .
code and the display control code from the bit pattexn

so as to detect whether or not the number of digits of
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dial data defined by the bit pattern following the
generated diéplay control code is appropriate for the
number of digits of dial data correspondin§ to the
display control code. Then, the CPU 15 retrieves the

contents of control cofresponding to the display control

" code in the display control memory 155. Then, the CPU 15

performs control such that a message based on the
message data is displayed in accordance with the result
of retrieval of the contents of control. If no display

control code is included in the free word in the process

.of receiving the message data, the CPU 15 performs

control in which the free word is converted into a
corresponding character in accordance with a free word
conversion matrix table stored in the free word memory
19 so that.a message is generated and then displayed on
the display.27.

The key input device 16, as shown in FiIG. 3,
comprises, a main switch 161, a suspension key 162, a

cursor key 163, and a memory key 164 and supplies a

‘control signal for each of the above operations to the--

CPU 15.

The RAM (Random Access Memory) 17 provides a memory
area for temporarily storing data, which is being
processed by the CPU 15 during the message data
receiving process, and provides each memory area for a

password memory PW, a TEL bank memory TB, an alarm

memory AM, and a message memory MM shown in FIG. 5.
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The password memory PW shown in FIG. 5 is a memory
area for storing a password of, for example, four digits
{for example “8888"), as shown in FIG. 6. The password
is set whén a predetermined key is inputted by a user of
the pager 1 and corresponds to contents of control

"DCC10" instructed with display control code "10011011"

* (dial data "9*0"). The password is input when the secret

message is to be displayed by a user of the pager 1.
The TEL bank ﬁemory TB shown in FIG. 5, stores a

name, a telephone number, a pager number and, a type of

sound (melody) for use when a message is received in

such a manner that they correspond to each other, as:

-shown in FIG. 7. The alarm memory AM shown in FIG. 5

stores an address corresponding to the address stored of
the message memory MM for storing the received message
data and received 4-digit dial data, which is the

limited number of digits, following the display control

- code "10011101" (dial data "9*4") while making them to

correspond to an appointed time, as shown in FIG. 8.

The message memory MM shown in FIG. 5 stores an
address, a received message data, a reception time, an
alarm flag AF for setting a flag until an appointed time
in a case where a display control code "10011101" (dial
data'“9*4“) is instructed, a secret flag SF for setting

a flag until a user of the pager 1 inputs a password and

therefore "secret” is suspended in a case where a secret

message is received, and a protect flag PF for setting
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a flag for inhibiting suspension of the secret function
in such a manner that the flags are made to corresbond
toc one another, as shéwn in FIG. 9. |

The ROM. (Read Only Memory) 1B stores the message

5 data reéeption process program and various eontrol

programs which are performed by the CPU 15 and stores a
fixed form message table shown in FIG. 10 for making
message numbers and fixed form message s to éorrespogd
to one another.

10 The free word memory 19, as shown in FIG. 11,
stores a free word conversion matrix table in the form
of a matrix of 10 rows X 15 columns. A character called
a free word is read out in accordance with the combina-
tion of 4-bit bit patterns following a free word start

15 symbol °11001100" which is dial data "*2*2" inciuded'in
the message. If the combination is "00010011", alphabet

{ "D" is read out. If the combination is "10000110",
symbél “=* js read out. A portion indicated by "“A" sﬁown_
in FIG. 11 stores ten types of display control codes. 1In

20 a case where the display control code is included in the
received message, the CPU 15 performs display control
based on the received message in accordance with the
contents of control of the display control table shown
in FIGS. 12A and 12B and stored in the display control

25 memory shown in FIG. 4.

As shown in FIGS. 12A and 12B, the display conirol.

code table includes a name of control, contents of
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control, and a number of digits of the dial data
following the display control code for each of "DCCl" to
"DCC10" shown in FIG. 11 and corresponding to ten types
of displgy control codes defined as 8-bit bit patterns
“10001100" to "10001111", "10001011", “10011100" to
"10011111", and "10011011".

The LED driver 20 opérates the LED 21 in accordance
with a control signal supplied from the CPU 15 when
mesSage reception notification is performed so that the
LED 21 flashes to inform the user of paging.

The speaker dfiver 22 drives the speaker 23 with
digital data which is supplied from the CPU 15 when
message reception notification is performed so that the
speaker 23 outputs a predetermined melody to notify

reception of a message.

The vibrator driver 24 vibrates the vibrator 25 in

(accordance with a control signal supplied from the CPU

15 when message reception is notified.
The display buffer 26 provides a memory area for
temporarily storing display data of a received message

generated from the message data supplied from the CPU 15

or display data of the instructed contents on the basis

of the contents cf'key input. Stored display data of the
received message. are séquentially transferred to the
display 27 under control of the CPU 15.

The display 27 cdmpfises the matrix type liquid

crystal display panel shown in FIG. 3 to display
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a message on the basis of display data of the received

message sequentially supplied from the display buffer 26

- or instructed display data on the basis of the key input.

The operation of this embodiment will now be
described. |

First, the process for receiving the message data
which is performed by an operation of the CPU 15 for
controlling the pager 1 shown in FIG. 4 will now be
described with reference to a flow chart shown in
FIG. 13.

1f it is detected by the decoder 13 that address
data included in the ID code of a radio signal received
through the antenna 11 and the RF receiver 12 and own
address data coincide with each other, a coincidence
detection signél is supplied to the CPU 15. If existence
of the message data is detected, the CPU 15 controls the

( decoder 13 and the RF receiver 12 to continue reception

- of the data. Then, the message data which is decoded by
the decoder 13 is fetched (step S1). Then, it is
detected whether a free word start symbol "11001100"
(dial data "*2*2") is included in the message data (step
s2).

In a case where the free word start sjmbol is
included, the CPU 15 causes the control code detector
151 to detect whether é control code is included in even
digits in the dial data following.the free word start |

symbol (step S3). In a case where the control.code is
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included, a display control code is generated from the
control code and the 4-bit pattern in front of the
control code. It is detected whether or not the number
of digits of the dial data ¢orresponding to the display
bit pattern following the control code is appropriate
(step S4). That is, the digit detector 152 reads out the
generated display control data and corresponding limited
number of digits of dial data from the display control
memory 155 and detects whether the digit of the dial
data following the generaﬁed display control code is
appropriate with respect to the limited number of digits.
If it is detected that the number of digits of the dial
data is appropriate, the contents of control corre-
sponding to the generated display control code is, in

step S3, read from the display control table in the

.display control memory shown in FIGS. 12A and 12B. In

( accordance with the read contents of control, the

fetched message is developed on the display buffer 26
(step S5). '

The contents of display of the received.messagé
developed on the display buffer 26 is~displayed on the
display 27 in accordance with the contents of control.
Moreover, the LED 21, the speaker 23, or the vibrator 25
is operated (step S6) so that this process is completed.

If it is detected in step S4 that the number of

digits of dial data following the generated display

control code is not appropriate, the fetched received
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message is not displayed (étep S7) and this process is
completed.

If it is detected that a control code following the
free word start symbol }s_not included in step 53, bit
pattern data items following the free word start symbol
are sequentially converted into free words in accordance
with the free word conversion matrix table shown in
FIG. 11. The free word obtained by cqnversion is
developed on the display buffér 26 so that the received

message in the form of a string of characters is

_displayed on the display 27. Moreover, the LED 21, the

speaker 23, or the vibrator 25 is operated (step S8) so
that this process is completed. |

If the free word start symbol is not included in
the fetched the méssage data in step S2, the dial number
diréctly set by the Charactér generator from 4-bit
pattern data in accordance with the conversion table
shown in FIG. 2 are developed on the display buffer 26
so that the received message is displayed on the display
27. Moreover, the LED 21, the speaker 23, or the
vibrator 25 is.operated (step S9) and this process is

completed.

Examples ﬁf display of the received messages each
of which is displayed on the display 27 in a case where
the control code shown in the display control table of
FIGS. 12A and 12B is included in the message data a; a

result of the message data reception process will now be
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described together with the structure of data of the
received message.

An example of display of a received message in
a case where an instruction of reply of control name
corresponding to a display control code "10001100" (dial
data "8*2") shown in the display control table of
FIGS. 12A and 12B is ihstructed with the message data is
shown in FIG. 14.

Although the form of fhe message data is in the
form of a 4-bit bit pattern éorresponding to the
inputted dial data, the description will be made such
that the message data is expressed by dial data inputted
by the data sender to simply perform description.

FIG. 14 shows an example of display of a received
message in a case where the message received by the
pager 1 is _ _
"*2*28*2*4*402*2*24557545236294050404740584748".

If the CPU 15 detects that the message data
includes the free word start symbol "*2+%2" and if the
control code detector 151 detects existence of the
control code "*2" at the fourth digit, a display control

code “9*2" is generated by placing the dial data "9" in

front of "*2", As a result, an instructed illustration

is read out from the free word conversion matrix table

shown in FIG. 11 in accordance with the contents of the

control name "instruction of reply” in the display

control table shown in FIGS. 12A and 12B, and then
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developed on the display buffer 26. Then,.a fixed form
message start symbol "*4*4" and following 2-digit dial
data "02" are detected so that the corresponding
cohtents "Call me" having.the message numbe; "g2" is
read from the fixed form message table shown in FIG. 10
and developed on the display buffer 26.

When the free word start symbol "*2%2* is detected
illustration, dial data "4557545236294050404740584748"
is converted into a free word in accordance with the
free word conversion matrix table shown in FIG. 11 so
that "from Takahashi® is then developed on the display
buffer’ZG. Finally, a fixed form message "Pleése send
me ydur answer"” on the baéis of the contents of control
is developed on the display buffer 26. |

As a result of the process for converting into the

received message, message "(illustration of a”mail-box)

(Call me from Takahashi Please send me your answer" in

-which the illustration of the mail box and the fixed

form message are developed at the front portion "B" and

the "fear portion "B" shown in FIG. 14 are'developed is

displayed on the display 27.

When the message developed on the display buffer 26
is displayed on the display 27, the number of digits of
the displayed characters of the received messagé is
larger than the display range. Therefore, the displayed_
message is scrolled in a direction indicated by an érrow

shown in FIG. 14. When the suspension key 162 of the key
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input device 16 is operated, the scroll-display of the
message is interrupted. The scfoll display of the
message is restarted when the cursor key 163 is operated.
As shown in FIG. 11, the illust;ation code
defimition frame and display code definition frame "A"
are expanded in the free word conversion matrix table
which is stored in the free word memory 19 of the pager

1. Therefore, data including an illustration code for

‘displaying a simple.illustration in the free word data

and a display control code for specifying display and
form of the message is transmitted by merely inputting
2-digit dial data similarly to the conventional
instruction of the free word. Thus, the input operation
of the data sender can be simplified.

Further, since the illustration code definition

frame and display code definition frame "A" are expanded

\in the free word conversion matrix table which is stored

in the free word memory 19 of the pager 1, the fixed
form message is displayed together with illustration in
a case where the display contﬁol code "8*2" is included
in the message data as shown in FIG. 14. Therefore, the
display control code enables a linked display of the
fixed form message and the message display by the free
word can easily be performed.

An example of display of a received message in a

- case where the CPU 15 instructs the control name .

"display of greeting phrase" corresponding toc the
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display control code “8*4" shown in the display control
table of FIGS. 12A and 12B is shown in FIG. 15.

FIG. 15 shows an example of display in a case where
the message data received by the pager 1 is
"*2%28%40%2324740593640574436645460364354485346365354628
8.

First, the CPU 15 detects that the free word start
symbol **2%2* is included in the message data. Then, the
contents of control hﬁving the control name "display of
greeting phrase" in the display control table shown in
FIGS. 12A and 12B is read by using the display control
code "8*4". If the message reception time zone is ?4=00
to 10:00", for example, at the front portion "C" as
shown in FIG. 15, the greeting phrase "Good morning!*"
correspeonding to the time zone is developed on the
display buffer 26.

Then, dial data "0%*23247405936405744366454..." is
converted into the free word in accordance with the free
word conversion matrix tabie shown in FIG. 11. Thus, an
illustration specified-by "0*2" and a messaq% "What are
you doing now?" are developed on the display buffer 26.

As a result of the process foi developing the
message data, a received message "Good morning! (an
illustration specified by "0*2") What are you doing
ncw?f is scrolled on thé display 27, as shown in FIG. 15,

Also in this case, the suspénsion key 162 and ihe

cursor key 163 can be operated to interrupt and restart
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the scroll display of the received message, similarly to
the case shown in FIG. 14. |

.Since the illustration code definition frame and
the display cOnt:ol.code definition frame "A" in the
free word conversion ﬁatrix table which is stored in the
free word hemory'19 of the pager 1 are enlarged, display
of greeting phrase as a time message corresponding to
the reception time zone can be easily performed in a
case where the display control code "8*4" is included in
the message data, as shown in FIG. 15. The message
sender is able to save labor to input dial data for
transmitting the message data corresponding to the
greeting phrase and an amount of data to be transmitted
can be reduced. .Moreovei, an expreésive message data
including the illustration data or the like can be

transmitted to the pager of the third party so as to be

\displayed, as shown in FIG. 15,

An example of display of a received message is
shown in FIG. 16 in a case ﬁhere the_cgntrol name
"reverse display" corresponding to therdisplay control
code "8*6" in the display control table shown in
FIGS. 12A and 12B is instructed.

'FIG. 16 shows an example of display in a case

where the message data received by the pager 1 is

“k2%28*6+B79+27901".

First, the CPU 15 detects that the free word start

symbol nk2*20 ig included in the message data, and that
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the display control code "B*6" is the control name
"reverse display" of the display control table shown in

FIGS. 12A and 12B. After, the free word completion

~symbol "*8" is detected, and then the following dial

data "79-(*2)7901" is developed on the display buffer 26.
.In accordance with the contents of control, that is;
reverse display, the received message "79-7901" is
reversely displayed on the display 2? as indicatéd.bx an
underline "D" of FIG. 16.:
Since the illustration code definition frame and .
the display control code definition frame "A* in the
free word conve;sibn matrix table which is stored in the
free word memory 19 in the éager 1 are expanded, the
message can be reversely displayed as shown in FIG. 16

in a case where the display control code "8%6" is

. included in the message data. If the data sender uses

- {the reverse display when an important message or the

like is transmitted, the data receiving person is caused
to pay attention to the messaée attributable to the
reverse display. Thus, the form of display-of the
received message can be easily varied.

An example of display of a received meésage in
a case where the control name is “"urgent message"
corresponding to the display control ccde "8*8" shown in

the display control table shown in FIGS. 12A and 12B is

shown in FiG. 17.

FIG. 17 shows an example of a received message in
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a case where the message data received by the pager 1 is
“#2+28%8*8000*20000" ( "0* is dial number).
First, the CPU 15 detects that the free word start

symbol **2%*2" is included in the message data. Then, it

is detected that the control name is “"urgent message" in

the display control table shown in FIGS. 12A and 12B by
using the display control code "8*8". After, the free
word completion symbol "*8" is detected, the following
dial data "000-(*2)0000" (arbitrary dial data) is first
developed on the display buffer 26.

In accordance with the urgent message (notification
by u#ing the speaker and operation of the vibrator are
alternately performed together with disp1ay), which is
the contents of control, the display 27 displays "Call
me 000-0000%, as shown in FIG. 17. At the same time,
sound notification using the speaker 23 and vibration
notification using the vibrator 25 are performed

alternately.

Since the illustration code definition frame and
the display control code definition frame "A" in the
free word conversion matrix table which is stored in the
free word memory 19 in the pager 1 are expended,
notification with vibration and that with sound can be
performed as well as the display of the received message
as shown in FIG. 17 in a case where the display control ..~
code "8*8" is included in the message data. The data

sender is required to input only two-digit dial data
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similarly to conventional free wqrd data to easily -
instruct the contents of control.

An example of display of a received message in a

- case where the fixed form message display "8%0" shown in

the display control table showm in FIGS. 12A and 12B is

instructed is shown in FIG. 18.

FIG. 18 shows an example of display of a received
message in a 6ase where the message data received by the
pager 1 is “"*2%28+*0024557545236294050404740584748".

First, it is detected that the free word start

. symbol "¥%2+%2" isg included in the message data and that

the display control code "8*0" is the control name
"fixed form hessage display" of ﬁhe display control
table shown in FIGS. 12A and 12B by using the display
control code "8*0", The 2-digit dial data "02" following
the display control code is used to read "Call me"

\ corresponding to the message number "02" from the fixed
form message table shown in FIG. 10. .The read data is
developed on the display buffer 26. Then dial data
*"454754..." is cdnverted intc a free word in accordance
with the free word con§ersion matrix tabie shown in
FIG. 11 so that "From Takahashi" is developed on the
display buffer 26.

As a result of the process of converting into the
received message, received message "Call me from

- Takahashi" in which a fixed fo:m message is develobéd in

the front portion E as shown in FIG. 18, is displayed on
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the display 27.

As described abové, the illustration code
definition frame and the display control code definition
frame "A" in the_freé word conversion matrix table which
is stored in the free word memory 19'in the pager 1 are
expanded. Therefore, in a caSe where the control code
"8*0" is included in the message data, a fixed form
message can be instructed and displayed following the
free word as shown in FIG. 18. Thus, the data sender
is able to save labor for inputting the free word
completion symbol “*8" and the fixed form message start
symbol "*4*4" and reduce the number of digits of dial
data to be transmitted.

An example of display of a received message in a
case where the control name "alarm memo" cqrresponding
to the display control data "9*2" shown.in the display
control table shown in FIGS. 12A and 12B is instructed
is shown in FIG. 19. |

FIG. 19 shows an example of display of a received
messagé in a case where the message data received by the
pager 1 is "%*2%24+*2164459366055709*20700".

First, it is detected that the free word start

symbol "#2*2" is included in the message data. The dial

- data "4*216445936605570" is converted into "(an

illustration of "4*2") Get up!" in accordance with the

free word conversion matrix table shown in FIG. 11.

When it is detected that the control name of the
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display control code is "alarm memory" in the disélay
control table shown in FIGS. 12A and 12B by using the
following display control code "9*2", the received
message "(an illustration of *4+2") Get - up!” is
developed on the display buffer 26 at time "7:00" -
instructed with 4-digit dial data "0700" following the
display control code. The contents of the display buffer
26 is displayed on the display'27. Moreover, a |
predetérminéd sound type melody is used to notify the
receipt of the message with sound.

As_described above, the illustration code
definition frame and the display control code definition
frame "A" in the free word conversion matrix table which
is stored in the free word memory 19 in the pager 1 are
developed. Therefore, in a case where the notification
control code "9*2" is included in the message data, the
data sender is able to cause the received message to be

display on the pager 1 at the time instructed with the

- 4-digit dial data as shown in FIG. 19. Thus, in a case

where data must be transmitted at appointed time, the
load for the data sender can be reduced.
An“example of display of a received message in a

case where control name "display of appointed time"

- "corresponding to display control code "9*4" shown in the

display control table shown in FIGS. 12A and 12B is

instructed is shown in FIG. 20,

FIG. 20 shows an example of display of a received
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message in & case where the message data received by the
pager 1 is "*2%28%0029%41031".
It is detected that the free word start symbol

"k2%2° is intludéd in the message data. The display

control code "8*0" is used to detect that the control

name is "display of fixed form message" in the display
control table shown in FIGS. 12A and 12B. Then, 2-digit
dial data "02" is u;ed to read contents "Call me" from
the fixed form messagé table shown in FIG. 10 so as to
be developed on fhe display buffer 26. Then, it is
detected that thé control data "9*4" denotes the control
name "display of appointed time" in the display control
table shown in FIGS. 12A and 12B. It is detected that
the following 4-digit dial data "1031" denotes an
appointed time data. The message "“at 10—31” is developed

on the displéy buffer 26.

As a result of the process for convefsion into the
received message, a received message "Call me at 10-31"
in which the appointed time is developed in the front

portion F as shown in FIG. 20 is displayed on the

-display 27.

The illustration code definition frame and the
display control code definition frame "A" in the free

word conversion matrix table which is stored in the free

-word memory 19 in the pager 1 are expanded. As a result,

in a case where the display control code "9%4" is

included in the message data as shown in FIG. 20,
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. 4-digit dial data foilowing the display control code

“9*%4" is considered as appointed time data so that “at"
and "-(hyphen)" are automatically added so as to be
displayed. éherefore,'the data sender is able to save
labor for inputting dial data to instruct ?at" and
*-(hyphen)" can be saved and the numbér of digits of
dial data can be reduced.

An example of display.of a received message in a
case where control name "display of name of éénder"
corresponding ﬁp display control code "9*6" shown in the -
display control ﬁable shown in FIGS. 12A apd 12B is
'shown in FIG. 21,

FIG. 21 Shows an example of display of a received
message in a case where the message data received by the
pager 1 is "*2*23*29*51111". First, the CPU 15 detects
that the free word start symbol "*2*2" js included in
(the message data. Then, 2-digit dial data "3*2" is
converted into free_word in accordance with the free
word conversion matrix table shown in FIG. 11 so that
illustration of "3*2" is first developed on the display
buffer 26. Then, the following control code "9+*6" is
used to detect the control code "display of name of
sender" in fhe display control table shown in FIGS. 12A
and 123; |

Then, following_4—digit dial data "1111" aﬁd dial
data of last four digité in the telephone number daéa

area stored in the TEL bank memory TB shown in FIG. 7
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are compared with each other. Then, name data corre-
-sponding to the dial data of the coincident last four
digits is read so as to be developed on the_display
buffer 26.

‘5 As a result of the process for conversion to the
received message, a received message "(an illustration
of "3*2") 0000" in which read name data (name of the
sender) is developed in the rear portion G as shown.in
FIG. 21 on the display 27 with a corfesponding melody.

F ' 10 The illustration code definition frame and the
display contrcl code definition frame "A" in the free
word conversion matrix table which is stored in the free
word memory 19 in the pager 1 are expanded. Therefore,
in a case where display control code “9*6" is included

15 in the message data as shown in FIG. 21, name data
previously registered into the pager 1 can be displayed

{ as name of the sender with 4-digit dial data following
~ the display control code "9*6". Theréfore; the data
sender is able to save labor for inputting own name with

20 dial“data. Moreover, an amount of data which must be

transmitted can be reduced.

o3 An example of display in a case where control ﬁame
"display of Greek character" corresponding to the
display control code "9+%8" shown in the display control

25 table shown in FIGS. 12A and 12B is instructed is shown .
in FIG. 22. -

'FIG. 22 shows an example of display of a received
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messagé in a case where the message data received by the
pager 1 is "%#2%211129*81314".

It is detected that the free word start symbol
"%¥2%2" is included in the messaéé data. Then, dial data
*1112" is converted into a free wofd in acéordance with

the free word conversion matrix table shown in FIG., 11

- 80 that "AB" is first developed on the display buffer 26.

Then, the following display control code f9*8" is
used to detect control name "display of Greek character"”
in the display control table shown in FIGS. 12A and 12B.

A Greek character "I'" is generated from character
geneiator 160 corresponding to the display control code -
and a 2-digit dial data "13" followed a free word "C" in
the free word confersion matrix table shown in FIG. 11,
because the Greek character "I'" is defined as a third
character of a Greek alphébet character set. Thus,

\the Greek character "I'" is developed on the dis?lay

buffer 26. .
Then, following 2-digit dial data "14" is converted

into a free word in accordance with the free word
conversion matrix table shown in FIG. 11 so that a
capital character "D" is finally developed on the

display buffer 26.
As a result of the process for conversion to the
received message, received message “AB I' D* in which

Greek character "I'" is developed in the underline

portion H as shown in FIG. 22 is displayed on the
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display 27.

The illustration code definition frame and the
display control code definition frame "A" in the free
word conversion matrix table which is stored in the free
word memory 19 in the pager 1 are developed. As a result,
in a case where display control code "9*8" is included
in the message data as shown in FIG. 22, a free word in
the Greek alphabet character set instructed with 2-digit
dial data following the display control code "9*B" is
displayed. Therefore, the expression form of the
received message can be varied on the pager 1.

Note that another display form which is not usually
stored in the free word memory 19 in the pager 1 may be
display in Russian dharacters and different fonts. |

An example of display of a received message in a
case where control name "secret message" correspondihg
to display control code “9*0" shown in the display
control table shown in FIGS. 12A and 12B is instructed
is shown in FIGS. 23 and 24. |

FIGS. 23 and 24 show an example of display in a
case where the message data received by the pager 1 is
"k2*29*07%018365244445936645460".

It is detected that the free word sﬁart symbol
"*2*%2" is included in the message data. Then, the
following control code "9*0" is used to detect control
name "secret message" in ihe display control tabie shown

in FIGS. 12A and 12B. Then, dial data "7+01836..."
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following the display control code is converted into a

free word in accordance with the free word conversion

- matrix table shown in FIG. 11 so that “(an illustration

of "7%0") I want to meet you" is converted. Since

display control code "9*0" however exists,

nkkkkkkkkkkkdk® jndicating that the received message is

secret is displayed on the display 27 as indicated by

underline I shown in FIG. 23. At this time, the message

data is stored in the message memory MM shown in FIG. 9
in the transmission base station 5 and a protect flag PF
is turned on.

‘Wwhen a password of a user of the pager 1 is
inputted, the input password is comparison with a
password previously registered and stored in the
password memory PW in the RAM 17 shown in FIG. 6 is
performed. If coincidence with the inputted password is
\detected, the protect flag PF is reset. Then, the
message data in the messagé memory MM is ﬁsed to display
a received message "(an_illustration of "7*%0") I want to
meet you" prevViously developed on the display buffer 26
is displayed on the display 27 as shown in FIG. 24.

The illustration code definition frame and the
display control code definition frame "A" in the free
word conversion matrix table which is stored in the free
word memory 19 in the pager 1 are expanded. As a result,

in a case where the display control code "9*0" is

"included in the message data, the received message can
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be made to be secret message as shown in FIG. 23.
Moreover, when a password previously registered is
inputted by a user of the pager 1, secret is suspended

so that the received message is displayed as shown in

- FIG. 24.

As a result, the data sender is required to input
the display control code "9*0" following the free word
start symbol "*2*2" to transmit a secret message.

[Second Embodiment]

Although the first embodiment enables simple
illustration and control of notification of a received
message can be instructed when a data sender 6 dials
control codes “*04,'“*2", "k4r, k6", and "*8" as well
as the capital letters, sm#ll letters, and symbels, a
set of alphanumeric characters shown in FIG. 32 can
directly be set by chahging the contents of the free

\word conversion matrix in the present invention.

FIG. 25 shows a modification of a free word
conversion matrix which is stored in the free word
memor& 19 of the pager 1 according to the second
embodiment.

The matrix stores all'éf 128 charactgrs (including
32 conﬁrol charactérs) in the alphanumeric character set
shown in FIG. 32 and which can be instructed with.7-bit
data while making 128 characters_to correspond to a _

combination of 4-bit bit patterns, the input of which

can be instructed by a dialing operation.
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The control character set to correspond to
characters which are used in respective nations are
stored in the display control code area so as to easily

be distinguished from characters which are used usually

‘whén the dialing dperation is performed.

- That is, when the data sender 6 instructs dial data
*0*2" as the display control code (Display Control Code),
the pager 1 receives "00001100" as the combination of

bit patterns so that the control characters "NUL" are

instructed as free word data. When dial data "4*6" is

instructed, the pager 1 receives "01001110" as a
combination of bit patterns so that control characters
"DC3" is instructed as free word data.

Display control data according to the first
embodiment_éan also be instructed similarly.

[Third Embbdiment]
\ The first and second embodiments have the structure
such that the control code detector 151 detects bit

patterns "1011(*0)", "1100(*2)", "1101(*4)", "1110(*6)",

‘and "1111(*B)" in the even digits-of the free word data

(dial.data). Then, bit patterns in front of the

foregoing bit-p&tterns.so that display control codes are
generated from a set of the bit pattérns and the display
control code. However, the push dial "*" may be omitted

and 10 types of ten keys may be used to instruct 100 or

more types of free words.

An embodiment of this case will now be described.
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Note that the same elements as those of the first
embodiment are omitted from description.
FIG. 26 shows a block circuit diagram of the pager
1 according to the third émbodiment. The CPU 15
5 comprises a control code detector 156 fof detecting a

" control code instructed with a B-bit bit pattern
*10011001" (dial data "99") among the received message
.data, and a display control memory 157 for storing the
contents of cohtrol-in the display control table shown

10 in FIGS. 27A and 27B correspondingly to the generated

‘display control code.
| When the CPU 15 detects the free word start symbol
"11601100" (dial data “*2*2") in the message data
supplied from the deCdaer 13 in the process for

15 receiving the message data, and if a control code

»10011001" is included in the free word data of the

(message data detected by the contrdl code detector 156,
a bit pattern corresponding to two digits of dial data

following the control code *10011001" and the control

20 code "10011001" are used to generate a display control
L ' code. Then, whether the number of digité corresponding
2 : to the bit pattern following the display control code is

appropriate with respect to the limited number of digits
is detected. Then, the éontents of control corresponding
25 to the display control code are read from the display

control table shown in FIGS. 27A and 27B and included in

the display control memory 157.
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The free word memory 28, as shown in FIG. 28,
comprises a memory area for storing the free word
conversion matrix and a memory area for storing display
control code matrix.

The free word conversion matrix, as shown in
FIG. 29, comprises 10 rows X 10 columns. When a
. combination of bit patterns, fof example “"00010010 (dial
data "12") is detected, character "B" is instructed.
When a combination of bit patterns "01000110" (dial data
"46") is detected, character “g" is instructed. "DCCM"
‘instructed with a 8-bit bit pattern "10011001" of the
illustrated bit patterns means instruction of an
illustration, a control character, and the contents of

control which are stored in the display éontrol code

matrix.

‘The dispiay control code matrix table, as shown in
(\FIG. 30 is composed of 10 rows X 10 columns. When a

combination df bit patterns, for example,
"1001100100010010" (dial data "99%12*) is detected,
control character "VT" is instructed. When a combination
of bit patterns "1001100101000110" (dial data "9946") is
detected, "DCC7", that is, control name “display of
appointed time" in the display control table shown in
FIGS. 27A and 27B is instructed.

With the foregoing structure, when the pager llhas_
received a bit pattern string corresponding to dial-data

"%2%2996599471111" supplied by the data sender 6 as the
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message data, the CPU 15.detects that free word start
symbol "11001100* is included in the message data. Then,
*1001100101100101" (dial data "9965%) is generated as
the display control code and is converted into a free
word in accordahce with the display control matrix table
shown in FIG. 30 so that “(an illustration of "9965")"
is developed on the display buffer.
Then, it is detected that "1001100101000111* (dial

data "9947") is the display control code. Then, the

~ control hame "display of name of sender" is detected in

accordance with the display control matrix table shown
in FIG. 30. dial data "1111" reproduced from the
following bit pattern string and dial data of the last
four digits in the telephbne number data stored in the
TEL bank memory TB shown in FIG. 7 are collated with

each other. Then, name data corresponding to the

\ coincident last 4-digit dial data is read so as to be

developed on the display buffer 26.

That is, an'example of display of the received

' . message with thé'message'data'above is as shown in

FIGO 21'

Note that the display control table according to
the foregding embodiments is an example and a various
modification may, of course, be permiﬁted depending upon
the agreement between the data sender, a user of thg
pager 1, and the service center 4.

Although the present invention is applied to the
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" numerical pager (NP) in each of the foregoing embodi-

ments, the present invention may be applied to
a communication termihal (for example, a PDA(personal

digital assistant) having'a data'receiving'function or a

. Cellular phone ha#ing a message display function)

capable of displaying characters.
Industrial Applicability

One aspect of the present invention, a data
receiver apparatus comprises:

. receiving meéns for receiving a stream of data;

display means for displaying a message on tﬁe ba#is
of the stream of data received by said receiving means;

first storage means for storing plural first data
to be read out in accordance with a first predetermined
combination of bit patterns included in the stream of
data received by said receiving means and for specifying
a first character displayed on said display means; and

second storage means for storing plural second data
in accordance with a second predetermined'combinaﬁion of
bit patterns included in the stream of data received by
said receiving ﬁeans.

According to the aspect oi the present invention,
when the stream of data is received and a message
according to the received data is displayed, character

data is specified in accordance with a predetermined?<*7'”

- combination of bit patterns read out from the first

receiving means so as to generate a message, and data
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except the.character data is specified in accordance
with a combination of bit patterns except the
predetermined combination.
Therefore, the data receiver apparétus stores data
5 ‘specifying character in accordance with.a predetermined
combination of bit patterns and displays a message based
on the character. When the data receiver apparatus
detects a control code inf}esponse to a combination of
bit pétterns except the predetermined combination, it

10 displays an illustration together with the message.

Therefore, a data sender is only required to input dial
EAE - data by operating dials by three times so that a free
'word including data for instructing display of the
illustration is transmitted. The data receiver apparatus
15 is able to simﬁltaneously display the illustration and
the free word. Therefore, the data input can easily be
\ performed by the data sender.
By receiving a combination of bit patterns except

the predetermined combination, the contents of display

20 control with which a greeting phrasé registered
R correspondingly to time zone of call reception can be
-32%' . displayed together with the received message. Therefore,
TR labor for inputting the greeting phrase can be

eliminated and an amount of data to be transmitted can
25 be saved. As a result, the reduction in an amount of
transmission data enables an exclusive message including

“illustration data or the like can be displayed on the
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called pager.

According to another aspect of the present
invention, there is provided a data receiver apparatus
_-receiving a stream of daté and comprising display means
- for displaying a message in accordance with the stream

of data received, the apparatus comprising:
storage means for storing plural character data
read in corregpondence with a predetermined combinat;on
of bit patterns; and
10 _ control méans for reading the bit patterns from the
- string of data received to combine the bit pattérns and
reading character data corresponding to the bit patteins
from said storage means to generate a.message, and |
‘controlling display of the genérated message on said
15 .display means when a. combination of bit patterns except
| | the.predetermined combination is detected.

At According to the other aspect of the present
invention, the data receive: apparatus receives a stream
of data and displays a meséage in accordance with the

20 received data. fhe data.receiver apparatus stores plural
- character data to be read in accordance with a predeter-
- mined combination of bit patterns, reads character data
in accordance with a bit pattern combination to generate
a message, and displays the generated message when a

- 25 combination of bit patterns except the predetermined

combination is detected.

‘Therefore, when the data receiver apparatus detects
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a combination of bit patterns except the predetermined
combination of bit patterns for specifying character

data, control can be performed to reversely display

character data in the received message. Thus, if a data

sender uses this function in transmitting an important
message or the like, the data.sender can be caused to
pay attention. Therefore, the expression form of a
received message can.be varied.

- By receiving, for example, a bit pattern of.dial
data for specifying a fixed form message (so-called
cannéd message) follbwing the bit pattern as the
contents of display control in accordance with the
combination of bit patterns, a fixed form message can be
displayed in the received message. Therefore, the data
sender is able to save labor for inputting a symbol |

denoting start of a fixed form message and therefore an

\{amount of data to be transmitted can be reduced.

In accordance with an eﬁployed'combination of bit
patterns, time, at which the received message is
displayed, is Iﬁstructed as the contents of display
control by using dial data of four digits following the
combination of the bit patterns. Thus, a string of the
bit pattern corresponding to the received message can be

displayed at the appointed time. In a case where the

data sender must inform the destination of the call the

message at the appointed time, labor in view of time

schedule for the data sender can be reduced.
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Moreover, an appointed time display fﬁhctiqn can
easily be provided for a message receiver. In accordance
with the combination of the bit patterns, dial data of
four digits followi;g a combination of bit patterns is,
as the contents of display control, made to be time.
appointment data, which is displayed in a received

message, "at", "-(hyphen)", and a corresponding bit

- pattern can be added and displayed in time appointment

data. Therefore, the data sender is able to save labor
for inputting dial for specifying "at" and “"-(hyphen)".

As a result, an amount of data, which must be
transmitted, can be reduced. 1In accordance with the
combination cf the bit patterns, for example, a bit
pattern corresponding to dial data of four digits
following a combination of the bit patterns is_receiQed
so that a bit pattern corresponding to data sender
registered previously in the data receiver apparatus is
displayed. Therefore, the data sender is able to save
labor required to input own name. Moreover, an amount of
data which must be transmitted can be reduggd.

In accordance with the combination of the bit
patterns, a bit pattern corresponding to dial data of
two digits following the combination of the bit patterns
is received so that an instructed character is displayed
in the form of a Greek character as the contents of
display cqntrol. Therefbre, expfession of a receivéd

message can be varied.
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In accordance with the combination of the bit
patterns, for example, secret display with which the
contents of a received ﬁessage are not displayed can
easily be realized, as the contents of display control.
Moreover, when a password, which is régistered
previously is input, the contents of the received
message can be displayed. Therefore, the secret message
function for the data receiver apparatus'can easily - be

realized.

Moreover, in accordance with the combination of the
bit patterns, display of the received message and the

contents of information of supply of a message can be

controlled as the contents of display control. Therefore,

the data sender is required to only input dial data to

control the éontents of information. As a'result, the
data receiver apparatus is able to easily vary the form
of informing the message during display of the received

message.
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CLAIMS
1. A data receiver apparatus comprising:
receiving means (11, 12, 13) for receiving a stream
of data; —
5 display means (27) for displaying a message on the

basis of the stream of data received by said receiving
means (11, 12, 13);

first storage means (19, 28) for storing plural“
first data to be read out in aqcordance with a first.

- .10 predetermined combination of bit patterns included_in
the stream of data received by said receiving means and
for specifying a first character displayed on said
display means; and

second storage means (19, 28, 155, 157) for sto;ing
15 plural second data in accordance with a second predeter-
mined combination of bit patterns included in the stream
{ of data received by said receiving means.
2. A data receiver apparatus according to claim 1,
wherein said second storage means (19, 28) stores data

20 “*for specifying a second character. |

3. A data receiver apparatus according to claim 1,
wherein said second storage means (19, 28) stores data
for specifying an illustration which is displayed on
said display ﬁeans together with the first character as

25 a message.

| 4. A data receiver -apparatus #écording to claim 1,

which further comprises display control means (15) for

This Sheet Has Been Replaced
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controlling display of the message on said display means

in accordance with control information, and in which
said second storage means (155, 157) stores data for
specifying éhe control information.

5 _ 5. A data receiver apparatus according to claim 1,
wherein said first storage means (19, 28) stores data
for specifying alphanumerlc characters, and said second
storage means (19, 28) stores data for specifying
control characters. | |

10 6. A data receiver apparatus (1) receiving a stream

of data and comprising display means (27) for displaying

i ' a message in accordance.ﬁith the stream of data received,
the apparatus (1) comprising:
storage means (19, 28) for.storing plural character
15 | data read in correspondence with a predetermined
combination of bit patterns; and
\ control means (15) for reading the bit patterns
from the string of data received to combine the bit
patterns and reading character data corresponding to the
20 bit patterns from said storage means (19, 28) to

generate a message,'and controlling.display of the

generated message on Eaid display means (27) when a

o
.
I

combination of bit patterns except the predetermined

combination is detected.

25 . 7. A data receiver apparatus according to claim 6,

wherein said display control means (15) reversely

displaying the generated message.
This Sheet Has Been Replaced

LT




— AN ) NN O 0 —
* c ~L M s *

10

15

20

25

56 " THIS SHEET HAS BEEN
REPLACED

8. A data receiver apparatus according to claim 6,

" which further comprises fixed form message storage means

(18) for storing plural fixed form messages and
corresponding message numbers, and wherein when said
display control means (15) detects the message number
following the combination of bit patterns except the
predetermined combination, said display control means
(15) reads out the fixed form message corresponding to
the message number from said fixed form message storage
means (18) to display the fixed form message together
with the generated message=bn said display means (27).
9. A data receiver apparatus according to_claim 6,

which further comprises illustration storage means (19,

' 2B) for storing illustrations in correspondence with the

combination of bit patterns except the predetermined

combination, and wherein when said display control means

\ (15) detects the combination of bit patterns except the

predetermined combination, said display control means

- (15) reads out an illustration corresponding to the

combination from said illustration storage means (19,
28) to display the illustration togeiher with the
generated message on said display means (27).

10. A data receiver apparatus éccording to claim 6,
which further comprises time measuring means (153) for
measuring present time and time message storage means

(157) for storing time messages corresponding to time at

which the stream of data is received, and wherein when

This Sheet Has Been Replace
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said display control means (15) detects the combination

of bit patterns except the predetermined combination,

said display control means-(lS) reads out the time

- message corresponding to the present time measured by

said time measuring means from said time message sEorage
means (157).to displéy the time message on said display
means (27) together with the generated message.

11. A data receiver apparatus according to claim 6,
which further comprises time méasuring means (153} for
measuring present time, and wherein when séid display
control means (15) detects time information following
the combination of bit patterns except the predetermined
‘combination and detected time information indicates a
preset time,_said diépLay control means (15) displays
the generated message on said display means (27).

12. A data receiver apparatus according to claim 6,

\'which further comprises name storage means (17) for
storing names of senders and corresponding identifica-
tion numbers for identifying the senders, and wherein
when said display control means (27) detects the
identification number following the combination of the
bit patterns except the predetermined combination, said
display control means (27) read out the name of the
sénder corresponding to the identification number from
said name storage means (17) to display the name of the
sender dn said display means (27) together with the

generated message. I
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13. A data receiver_ﬁpparatus according to claim 6,

-which further comprises means (155) for storing

characters which are displayed in different forms

‘corresponding to ‘each of said characters, and wherein

when said display conerol means (15) detects the
predetermined bit pattern following the combination of
the bit patterns except the predetermined combination,
said display control means (15) reads out the characfer

in a form corresponding to the predetermined bit pattern

" from said storage means (155) to display the character

together with the generated message.

14. A data receiver apparatus according to claim 6,

‘'which further compriees means (17) for storing passwords,

means (16) for inputting passwords, and message storage

means (17) for storing messages, and wherein when said

- display control means (15) detects a combination of the

bit patterns except the predetermined combination, said
display control means {15) perfdrms control to store the
generated message in said.message_storage means (17), to
cause said display means (27) to display formatted
contents and, in a case where a password input from
said input means (169) and the stored password coincide
with each other, to cause the message stored in said
message storage means (17) to be displayed on said
display means (27).

15. A data receiver apparatus according to claim 6,

which further comprises informing means (21, 23, 25),
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and wherein said display control means (15) causes the
generated message ‘to—-be displayed on said display means
{27) and operates said informing méans (21, 23, 25) in a
case where a combination of the bit patterns except the
5 predetermined combination. is detected.
16. A method for displaying a message in an

apparatus which receives a stream of data to display a
message in accordance with the stream of data received,
said method comprising the following steps of:

10 storing plural character data to be read in
correspondence with a prédetermined combination of bit
patterns;

sequentially reading bit patterns from the stream
of data réceivéd and combining the bit patterns, reading

15 the character data corresponding to a_prédetermined
combination of the bit pattern to generate a message,

\ and controlling display of the generated message when a
combination of the bit.patiern except the predetermined

combination is detected.
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