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[Title of the Invention] PAGER
[Claims]

[Claim 1] A pager comprising a reception circuit for
receiving a message transmitted as a radio wave and a
display means for displaying said message received by
said reception circuit wlierein:

said pager further has an output means for
outputting data of a telephone number to an external
device; and

when the user operates a predetermined Icey, said
output means outputs data of a communication partner's
phone number based on information included in a message
received by said reception circuit for identifying said
communication partner in case said information is
included in said received message.

[Claim 2] A pager according to claim 1 wherein said
information for identifying said communication partner is
data representing a telephone number of said
communication partner

.

[Claim 3] A pager according to claim 1 wherein:
said pager further has a memory for storing a

database associating information for identifying a
communication partner such as the name of said
communication partner with a telephone number of said
communication partner; and

if a received message includes information for
identifying a communication partner such as the name of
said communication partner instead of a telephone number,
said database is searched for a telephone number
associated with said information for identifying said
communication partner such as the name of said
communication partner by using said information for
identifying said communication partner such as the name
of said communication partner as a search Jcey.

[Claim 4] A pager according to any one of claims 1,

2 and 3 wherein:
said output means has a DTMF- signal -forming

circuit and a speaker;
said DTMF- signal -forming circuit converts data

supplied to said output means into a DTMF signal; and
said DTMF signal obtained as a result of

conversion is supplied to said spealcer.
[Claim 5] A pager according to any one of claims 1,

2 and 3 wherein:
said output means has a modulation circuit and an

infrared- ray LED;
said modulation circuit modulates data supplied
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to said output means into a modulated signal; and
said modulated signal is supplied to said

infrared- ray LED,

[Detailed Description of the Invention]
[0001]

[Field of the Invention]
The present invention relates to a pager having a

call-bac]^ function

.

[0002]
[Prior Art]

When a calling party (a caller) maizes a phone
call to a number assigned to a pager in a pager system,
the pager is informed of the phone call through an
operator at a base station. The owner (or the user) of
the pager serving as the called party is called by
typically a sound of a bell.

[0003]
When a call is made by typically operating a

predetermined ]cey for dialed Jceys of a telephone set in a
pager system of an IP type, the pager user is not only
called, but also notified of an arrival of a message,

[0004]
[Problem to be Solved by the Invention]

By the way, in the conventional pager, a received
message is merely displayed by the pager. Thus, if a
received message requests the user to malce a return phone
call to a specific person, the user searches typically a
note-boo}c for the phone number of the specific person and
then dials the phone number on a telephone set while
referring to the note-book. For this reason, if the user
does not carry the note-boolc, it is impossible to malce a
return phone call to the specific person.

[0005]
Of course, if the received message includes the

phone number of the specific person, it is not necessary
to search the note-booJc for the phone number. Even if
the received message includes the phone number, the user
must refer to the phone number appearing on the pager in
order to malce the return phone call,

[0006]
By the way, when the user dials a phone number by

referring to a note-book or the pager, the operation is
cumbersome and the user is prone to incorrect dialing.

[0007]
It is thus an object of the present invention to

solve the problems described above.



[0008]
[Means for Solving the Problem]

A pager liaving a reception circuit 11 for
receiving a message transmitted as a radio wave and a
display means 4 7 for displaying tlie message received by
the reception circuit 11 is further provided with output
means 44 and 4 5 for outputting a telephone number to the
user. When the user operates a predetermined Jcey 4 6C,
the output means 44 and 45 output the a communication
partner's phone number based on data included in a
message received by the reception circuit 11 from the
calling party for representing the communication partner.

[0009]
[Operation]

When the predetermined ]cey 46C is pressed, the
telephone number of a communication partner is extracted
from a message received from a calling party and
converted into typically an output DTMF- signal sound.

It should be noted that the reference numerals
used in the above description are the same as those used
in the following description of a preferred embodiment.

[0010]
[Mode for Carrying out the Invention]

Fig. 1 is a diagram showing a complete typical
pager provided by the present invention. Reference
numeral 11 denotes a reception circuit. The reception
circuit 11 has a configuration adopting a super-
heterodyne configuration not explicitly shown in the
figure. The configuration includes components from an
antenna input circuit to an FSK demodulation circuit.
The reception circuit 11 receives a signal transmitted by
the operator to the pager, and extracts an identification
code and various kinds of data from the signal. The
reception circuit 11 then supplies the identification
code and the data to a microcomputer 12

.

[0011]
The microcomputer 12 comprises a CPU 21, a ROM

22, a RAM 23 used as a worlc area and used for storing
data and a memory 24 serving as a database. The memories
22 to 24 are connected to the CPU 21 by a system bus 29.
The ROM 22 is used for storing a variety of programs in
advance. One of the programs is a call-bacJc routine 100
shown in Fig. 2. The ROM 22 also contains an
identification code identifying this pager.

[0012]
Backed up by a battery not shown in the figure,

the memory 24 displays a non-volatile characteristic.



The database stored in the memory 24 includes the name
and the telephone number of each conversation partner and
other information.

[0013]
Reference numerals 31 to 34 each denote an input

or output port. The ports 31 to 34 are also connected to
the CPU 21 by the system bus 29. The reception circuit
11 supplies the identification code and the data to the
microcomputer 12 by way of the port 31. The port 32 is
connected to an LED 41 for generating a light to inform
the user that the pager has been called.

[0014]
A signal output by the port 32 is also supplied

to a calling-audio-signal -forming circuit 42 as a control
signal for driving the calling-audio- signal -forming
circuit 42 to form a calling audio signal to be supplied
to an acoustic unit (sounder) 43 such as a spealcer or a
piezoelectric device. A signal output by the port 33 is
supplied to a DTMF- signal -forming circuit 44 as a control
signal for driving the DTMF- signal -forming circuit 44 to
form a DTMF signal to be supplied to a spealcer 45

[0015]
Reference numerals 3 5 and 3 6 denote a key

interface circuit and a display controller respectively.
The key interface circuit 35 and the display controller
36 are also connected to the CPU 21 by the system bus 29.
The key interface circuit 35 is connected to a variety of
operation keys 46 and the display controller 36 is
connected to an LCD 4 7 serving as a display unit for
displaying a message and other information.

A signal output by the port 34 is supplied to a
modulation circuit 48 for modulating the signal into a
modulated signal having a predetermined format. The
modulated signal is supplied to an infrared-ray LED 49
for converting the modulated signal into an infrared ray
which is transmitted to other equipment not shown in the
figure

,

[0016]
Fig, 3 is a diagram showing a typical external

view of the pager. The pager has a size about equal to a
rather thick card over the whole area. The LCD 4 7 is
provided on the upper portion of the front face. The
rest of the front face is occupied by the operation keys
46. The infrared-ray LED 49 is provided on an edge of
the front pace. The LCD 47 is capable of displaying 2
rows of characters. Each of the rows can consist of up
to 12 characters each having dimensions of 5 horizontal
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dots X 7 vertical dots. The operation keys 46 include a
mode key for specifying an operating mode of the pager,
dial keys and keys each used for entering a character.
It should be noted that reference numeral 13 denotes a
key cover shovm in an opened state in the figure. When
the key cover 13 is put in a closed state, those of the
operation keys 46 used infrequently as keys of the pager
are covered so as to prevent the keys from being pressed
inadvertently

.

[0017]

When a caller desires to include information such
as a communication partner's name or telephone number
used for identifying the communication partner in a
message of a call made by the caller to the pager, the
caller adds a symbol such as or as an identifier
to the message at a location in front of the name or the
telephone number. As an alternative, the operator
assigns a predetermined select code. In this case,
before entering information identifying a communication
partner in an operation to enter a message by pressing
dial keys, the caller presses a specific combination of
dial keys matching the predetermined select code. Data
entered by pressing the specific combination of dial keys
is regarded as an identifier, and data entered after the
identifier is regarded as information identifying a
communication partner.

[0018]

When a caller makes a telephone call by dialing a

telephone set, the operator transmits an FSK signal
conveying an identification code and a message, which
were entered by the caller by carrying out the dialing
operation. The reception circuit 11 extracts the
identification code and the message from the FSK signal.

[0019]

The identification code output by the reception
circuit 11 is compared with the pager's own
identification code stored in the ROM 22 in advance. If

the both codes match each other, the transmitted message
is determined to be message destined for the pager. In
this case, the LED 41 is turned on to emit a light for
informing the user that a phone call has been received.
In addition, formation of a signal by the calling-audio-
signal -forming circuit 42 is allowed, and the formed
signal is supplied to the acoustic unit 43 for generating
a sound for informing the user that a phone call has been
received.

[0020]
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The message received by the reception circuit 11
is also supplied to the display controller 36 to be
displayed on the LCD 47. In addition, the message is
also stored in the RAM 23, If necessary, pressing a read
key 46R of the operation keys 46 causes the message to be
displayed on the LCD 47 again.

[0021]

When an output key 4 6C of the operation keys 46
is pressed with a message re-displayed on the LCD 47 by
pressing the read key 46R or at the time the message is
received initially, the CPU 21 carries out processing,
starting from a step 101 of the call-back routine 100.
At the next step 102, the CPU 21 examines the message
displayed on the LCD 4 7 to form a judgment as to whether
or not the message includes information identifying a
communication partner. In actuality, the CPU 21 examines
the message stored in the RAM 23 or the received message
to form a judgment as to whether or not the message
includes an identifier showing the existence of
information identifying a communication partner.

[0022]

If information identifying a communication
partner is included in the received message, the flow of
the processing goes on from the step 102 to a step 103 to
form a judgment as to whether or not the information for
identifying a communication partner is a phone number.
If the information for identifying a communication
partner is a phone number, the flow of the processing
goes on from the step 103 to a step 107 at which the
phone number included in the message is supplied to the
DTMF- signal -forming circuit 44 by way of the port 33.

The DTMF- signal -forming circuit 44 converts the phone
number into sequentially DTMF signals which are then
supplied to the speaker 45.

[23]

In this way, since the speaker 45 outputs DTMF
sounds representing the phone number dialed by the
caller, the user is capable of dialing the phone number
on typically a public telephone set by off-hooking the
telephone set, bringing the speaker 4 5 into contact with
the microphone of the telephone set and then pressing the
output key 46C,

[0024]
Then, afterwards, the flow of the processing

carried out by the CPU 21 goes on to a step 108 at which
the call -back routine 100 is ended. If a communication
partner accepts the call made at the step 107, a

7



conversation can be conducted.
[0025]

In addition, at the step 107, the phone number is
supplied to the modulation circuit 48 by way of the port
34. The modulation circuit 48 converts the phone number
into a modulated signal of a predetermined format. This
signal is supplied to the infrared-ray LED 49 which
converts the signal into an infrared ray output to other
equipment, informing the equipment of the phone number.

[0026]

If the outcome of the judgment formed at the
step 103 indicates that the information identifying a

communication partner is not a telephone number, that is,

if the information identifying a communication partner is
for example a name, on the other hand, the flow of the
processing goes on from the step 103 to a step 104 at
which the database stored in the memory 24 is searched by
using the information included in the message as a Icey of
the search operation. At the end of the search
operation, the flow of the processing goes on to a step
105 to form a judgment as to whether or not data
corresponding to the Iceyword of the search operation is
cataloged in the database stored in the memory 24. If

the data corresponding to the Iceyword of the search
operation is cataloged in the database, the flow of the
processing goes on to a step 106 to form a judgment as to
whether or not the data found in the search operation
carried out at the step 104 includes a phone number,

[0027]

If the data found in the search operation carried
out at the step 104 includes a phone number, the flow of
the processing goes on from the step 106 to a step 107 at
which the spealcer 45 outputs DTMF sounds representing the
phone number, malcing it possible to maJce a call to a

communication partner as described above.
[0028]

If the outcome of the judgment formed at the step
102 indicates that the identifier of information
identifying a communication partner is not included in
the received message, that is, the incoming call is an
ordinary call or merely a transmitted message, on the
other hand, the flow of the processing goes on from the
step 102 to the step 108 at which this call-bacJc routine
100 is ended,

[0029]
If the outcome of the judgment formed at the step

105 indicates that the data corresponding to the Iceyword
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of the search operation is not cataloged in the database
stored in the memory 24, on the other hand, the flow of
the processing goes on from the step 105 to the step 108
at which this call-back routine 100 is ended. If the
outcome of the judgment formed at the step 106 indicates
that the data found in the search operation carried out
at the step 104 does not include a phone number, on the
other hand, the flow of the processing goes on from the
step 106 to the step 108 at which this call-back routine
100 is ended.

[0030]

[Effect of the Invention]
In accordance with the present invention, the

caller transmits the telephone number of a communication
partner as a portion of a message sent to the pager and
the user of the pager is capable making a call to the
partner automatically by merely pressing the output key
46C. If information identifying the communication
partner is transmitted in place of the phone number,
pressing the output key 46C causes the pager to fetch a

phone number corresponding to the information identifying
the partner from the database stored in the memory 24,
and thus allows a call to the partner to be made
automatically by using the fetched phone number.

[0031]

Thus, when the pager is called, the user is
capable of making a call to a specified communication
partner without referring to a note-book. In addition,
since it is not necessary for the user to dial a phone
number while referring to a note-book or the pager, the
operation becomes simpler and incorrect dialing does not
occur.

[Brief Description of the Drawings]
[Fig. 1]

Fig. 1 is a diagram showing a typical system of
the present invention,

[Fig, 2]

Fig, 2 is a typical flowchart representing the
operation of the present invention,

[Fig, 3]

Fig, 3 is a diagram showing the front view of a

typical external appearance of the present invention.
[Description of Reference Numerals]

11: Reception circuit
12 : Microcomputer
21: CPU
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22 ' ROM
24 Memory
36 Display controller
42 ' Calling- audio- signal - forming circuit
43 : Acoustic unit
44 : DMTF- signal -forming circuit
45: Speaker
46: Operation keys
47: LCD
48: Modulation circuit
49: Infrared- ray LED
100: Call-back routine
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[Name of Document] ABSTRACT OF THE DISCLOSURE
[Abstract]
[Object] How to provide a call-baclc function for a
pager.
[Solving Means] A pager having a reception circuit 11

for receiving a message transmitted as a radio wave and a
display means 47 for displaying tlie message received by
the reception circuit 11 is further provided with output
means 44 and 45 for outputting data of a telephone number
to an external device. When the user operates a

predetermined key 46C, the output means 44 and 45 output
the a communication partner's phone number based on
information included in a message received by the
reception circuit 11 from a calling party for identifying
the communication partner in case the information is
included in the received message.
[Selected Drawing] Fig. 1
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Fig. 1

12 : Microcomputer
24 : Memory
31, 32, 33 and 34: Port
36: Display controller
42: Calling-audio-signal-forming circuit
43 : Acoustic unit
44: DMTF- signal -forming circuit
46: Operation keys
48: Modulation circuit
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Fig. 2

100: Call-back routine
101: Start
102: Is specific data included?
102 ^ No ^ 108

102 Yes 103
103: Phone number?
104: Search the database
105: Was data found?
105 ^ No ^ 108
105 -> Yes ^ 106
106: Phone number?
107: Output the phone number
108: Return

Fig. 3

46C: Output 46: Power supply
46R: Read Message Phone-number list 46: Shift
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Menu Delete
Alphanumeric Insert

Catalog
Small character Space Confirm
1 A
2 KA
3 SA
4 TA
5 NA
6 HA
7 MA
8 YA
9 RA
0 WA WO NG
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