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bordless Telephone System

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention reiates to a telephone system
that responds to a ring for a call received across an analog
cable and to a signal that carries the telephone number of
a caller, and in particular to a cordless telephone system
that has a function for gtoring received data and for
transferring data to a term?‘mal registered with the tele-
phone system.

2. Descriptionof the prior A;:ts

Conventionally, when a telephone system connected to a
cable receives CLI (Caller Line Identification) data, i.e.,
data for the telephone number of a caller, methods are
enployed whereby the telephone number of the caller is
displayed on a display device (e.g., Japanese Unexamined
Patent Publication No. Hei 4-304756), or whereby data is
tran'smitted to a remote handset terminal of a telephone
system and displayed. ‘

For a ocellular telephone, when its power is off, the
system can store CLI data, which ca_n be retrieved from the
gystem, as neaded.

In a conventional, second-generation cordless home

telephone system, where the main texminal is connected to a
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cable and the mair; terminal and a plurality of remote
handset terminals are connected by radio, when the remote
handset terminals are within an area within transmission
range of the main telephone terminal for home use, they
recaive data from the main terminal and are set to the wait
state, but do not perform position reglstration. In a
situation where there are no registered remote handset
terminals within transmission range or where all of them are
povered off, when CLI data is received by the main telephone
terminal, since in the area there are no remcte handset
terminals that can respond, the received CLI data are merely
stored in s stox:age circuit and are diaplayed on the display
device of the main telephone terminal. The data that are
gtored will not be transferred to a remote handset terminal
later, even when it is powered on or is relocated from a
rem;':t:e location and is again within transmission range.

In a case where a remote handset terminal that is the
target for the reception of a selective call is out of
range, a main telephone terminal for home use will notify
all other remote handset terminals of the call and wait for
their responses. Upon the receipt of the responses from the
fexﬁote handset terminals, a communication éstate is establjz-
shed,- and the CLI data that are received are erased without
being reported to the remote handset terminal that was the

target of the selective call. This operation is also
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performed alsc for a conference call. Once one of the

raemote handset terminalg is set in the communication state,
CLI data are erased, even though there are other remote
- handsat terminalg that did not receive the CLI data.
Second~generation cordless telephones (PHSs: Personal
Handy Phone Systems) have individual telephone numbers foxr
uge in public areas, and can receive CLY data individually.
However, since for an area in and adjacent to a home a
plurality of remote handset terminale shere one telephone
numbey, CLI data is not transmitted to a remote handset
terminal that is not within transmission range when a call
isireceived. i
SUMMARY OF THE INVENTION
It ig, therefore, an object of the present invention to
provide a telephone system that stores CLI data, and that so
manages remote handset terminals that once a remote handset
terminal that was not active in the vicinity of a home when
the CLI data was received is again within transmission range
and regquests position registration, the telephone system
notifies the remote handset terminal of the receipt of the
call and transfers the CLI data that was received.
To achieve the above object, according to the present
invention, when a home use main terminal fox a second-

generation cordless telephone receives a call and CLI data

across an analog line while a remote handset terminal is
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powaxred off or is oixtside. the r:'mge of the home use main
telephona terminal, the main terminal for home use stores
'_l:ha CLI data in its own memory, and transmite the CLI data
to the remote hendset terminal when the remote handset
terminal is again active within range of the home use main
terminal and requests position registration.

According to the present invention, a second-generation
cordless telephone system, with which a plurality of remote
handsget termiualé are reglstered, stores CLI data in its own
memory upon receipt of a call and holds the CLI data while
the registered remote handset terminals are not available.
when a remote handset terminal that previously was not
available is again active within range of the main terminal
and requestus position ragistration, the main terminal
notifiez the remote handset terminal of the receipt of the
call and transmits the CLI data to the remote handset
terminal and a call that was received while the remote
handset terminal was not available. The remote handset
terminal, after receiving the CLI data, digplays the CLIL
data using a display circuit. In this fashion, when an
alarm sound is generated in conjunction with the display of
the CLI data, @ call that was received while the remote
handset terminal was not available can be easily identified.

BRIEF DESCRIPTION OF THE DRARWINGS

Fig. 1 1is schematic diagram illlustrating a home use
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gystem for a cordless telephone system aocording to the
present invention;

Fig. 2 is a block diagram illustrating the_arrangement'
of the main terminal of the cordless telephone sysatem
according to the present invention;

Fig. 3 is a block diagram illustrating the arrangement
of 'a remote handset terminal of the cordless telephone
system according to the presaet invention;

Fig. 4 is a block diagram illustrating an example
circuit arrangement of a controller in phe remote handset
terminal shown in Fig. 3@

Fig. 5 is a flowchart for explaining the CLI data
storage processing performed by the main terminal of the
cordless telephone system of the present invention;

Fig. 6A is a diagram showing a format for a call
signal;

Fig. 6B is a diagram showing an example ringer signal;

Fig. 7 is a diagtam showing a format for a conference
call signal;

Figs. BA and 8B are tables showing a ohangé in a CLI
flag corresponding to CLI data;

Fig. 9A is a diagram showing—a format for storing CLI
data;

Fig. 98 is a diagram showing a epecific example of CLI

data;
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Fig. 10 is a-diagram showing terminal f£lags correspond-
ing to CLI data; and

Fig. 11 is a flowchart of the processing performed when
the home use main terminal +transmits data to a remote
handgset terminal.

DETAILED DESCRIPTYION OF THE PREFERRED EMBOI?IMENT

The preferred embodiment of the present invention will
now be described in detail by reference to the sccompanying
drawings.

In Fig. 1, remote handset terminals A, B and C are
registared in a second-generation cordless telephone system
connected to an analog telephone line 10, i.e., a home use
main terminal 11 of a personal handy phone system (PHS).

Fig. 2 is a block diagram illustrating the configura-
tion of the home use main terminal shown in Fig. 1.

In Fig. 2, the home use main terminal 11 comprises: a
communication unit 21, which acts as an interface with the
snalog telephone line 10; a CLI receiver 24, for receiving
data concerning the telephone number of a caller (CLX) that
is output by a switch (not shown) along the analog telephone
line 10; a controller 22, for controlling the home use main
terminal 11; a radio communication circuit 23, for e:;chang-;
ing data with the remote handset terminals A, B and C; and
a memory 25, which is used for storing CLI data.

The communication unit 21 includes a communication
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circuit Zla, an ADPCM 21b and a ringer detector 2lc. The

controller 22 includes a CPU 22Za and an MPC 22b. The CLI
. receiver 24 includes a CLI modem circuit 24a and a serial-
parallel converter 24b. The memory 25 includes a ROM 25a,
a RAM 25b and a EEPROM 2ic,

When a firast ringer signal is transmitted over the
analog telephone line 10 and is detected by the ringer
detector 2l1¢, the action is reported to the CPU 22a via the
MPC 22b. The CPU 22a enters a wait state and waits to
. receive CLI data and a seconq ringer signal. When tha CLI
modem circuit 24a receives thé CLI data, it ocutputs the data
gerially in B8-bit groups. r'I’he. serially output data are
convarted into 8-bhit parallel data groups by the serial-
parallel converter 24b. The CPU 22a reads the parallel data
in consonance with the timing of an interrupt signal INT
that is output by the CLI modem circuit 24a. The CPU 22a
extracts only the telephone number of a caller from the CLI
data, and praparses and stores data that are to be transmit-
ted to the ramote handset terminals A to C, The home use
main terminal 11 then +transmitz to the rxemote handset
terminals A toc €, the prepared data, together with a call
signal, and diépfays CLI data on an LCD.

When one of the remote handset terminals responds to
the call, the main terminal 11 opens the communication

circuit 2la to ensure the establishment of a communication
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state, -and exchanges +the data with the remote handset
terminal that responded. When the home use main terminal 11
begine communication with the remote handset terminal, the
main terminal 11 stores the received CLI data and a flag for
the remote handset terminal in the RAM 25b, From among the
flags for the remote handset terminals stored in the RAM 25,
the flag of a remote handset terminal that has responded to
the cali and :bhe. flags of remote handset terminals for which .
position registration has been performed are clea;‘ed. When
all the flags are cleared, the CLI data stored in the RaM
258 are cleared.

Fig. 3 is a block diagram illustrating the arrangement .
of the remote handset terminal A shown in Fig 1.

in Fig. 3, the remote handset terminal A comprises: a
radio communication circuit for exchanging dats with the
home use main terminal 11; a key matrix 32 having number
keys and a transmission key:; a controller 33 for exercising
various types of controls for the remote handset terminal A;
a display circuit 34 for displaying the telephone number of
a caller; an acoustic circuit 35 for changing f;.'om voice to
a voice signal or vice versa; a microphone 36; and a
loudspeaker 37, )

As is shown in Fig. 4, the controller 33 includes a CPU
33a, a custom LSYI 33b, a EEPROM 33c, a flas_h ROM 33d and a

RAM 33e. The custom LSI 33b has channel codec, ADPCM cociec,
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radio control and timer functiong, and a function for
monitoring various conditions,

When the remote handset terminal A is relocated to the
transmission range of the home use main terminal 11 from a
remote location, or when the remote handset terminal A is
powerad on in the area, the remote handset terminal A
detects control data from the main terminal 11. When tﬁe
remote handset terminal A detects desired data broadcast by
the main terminal 11, it requests position registration
relative to the main terminal 11. When the main terminal 11
raceiveg the position regisﬁration request from the remote
handset terminal A, the hain terminal 11 'employs the
terminal number corresponding to the remote handset terminal
A to determine whether or not there are pertinent CLI data
available in the data stored in the storage circuit. When
pertinent CII data are available, the main terminal trans-
mits the CLI data to the remote handset terminal A, and
thereafter clears the CLI data flag for the remote handset
terminal A.

When the flags of all the remote handset terminals have
been cleared, the main terminal 11 erases the CLXI data. The
remotenhandset terminal A displays the receiv;d CLI data by
using +the display oirouit 34. And at +this +time, the
aconstié circuit 35 may generate an audible alarm through

the loudspeaker 37 to notify a user that CLI data are being

en P
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displayed. -

The remote handset terminals B and C have the same
structure as does the terminal A.

The processing performed by the home use main terminal
11 when storing CLI data will now be explained while
referring to the flowchart in Fig. 5.

Before this processing is explained, an explanstion
will be given for a call signal, which ing:ludes CLI data,
tha{; the home use main terminal 11 receives acréss the
analog telephone line 10, and for a conference call signal
that is transmitted from the main terminal 11 to a remote
handset terminal, l

Fig. 6A is a dQiagvam showing a format for a call
signal. The call signal is formed by arranging a first
ringer signal, CLI data, a second ringer signal, a third
ringer signal, etc., in the named order. As is shown in
Fig. 6B, +the ringer signal has a repetitious pattern
according to which a signal of 16 Hz is continued for one
second after polarity is inverted, is halted for +two
gseconds, and then is again continued for one second.

Fig. 7 is a diagram showing an example format for a
conference call signal. This format is known in Japa—n as
RCR Standard28.

Referring to the flowchart in Fig. 5, When the home use

main terminal 11 of the second-generation cordless telephone
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gystem recelves a call signal that includes CLI data (steps
5101 and $102), the main terminal 11 transmits a conference
‘oall signal to the remote handset terminals A, B and C (step
§103). Then, before it recelves the responses from the
remote handset terminals, the main terminal 11 stores 'the
CLI data in the memory 25 (step 5104) and sets the flag of
a registered remote handset terminal (step S$105). In a case
as shown in Fig. 1, where three remote handset terminals are
registered in the main terminal 11, and assuming that the
received CLI data is CLI dgta 1, as is shown in Fig. BA CLI
flags 1 ' {the flag' of the términal corresponding to CLI data
1) for the first remote handset terminal A, the second
remote handset terminal B and the third remote handset
terminal C are set to "1." These flats are stored, for
example, in the memory 25.

When one of the remote handset terminals responds to
the call szignal (YES at step S106), the main terminal 11
executes a line connection to ensure communication with the
remote handset terminal (step $107). After i:he connection
is made, the main terminal 11 clears the CLI flag of the
pertinent remote handset terminal (step S108). For example,
flags are set as is shown in Fig. 8A when the call is
received; however, when remote handset terminal 1 responds
to the call, the flag for it is cleared, as is shown on Fig.

88.
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Whén no response by a remote handset terminal is
received (NO at step S5106), the processing is thereafter
terminated. Specifically, program control moves to a
process that is performed when a caller hangs up, and ‘the
operational mode is returned to a normal mode, i.e., a call
ring wait mode. The registration of a remote handset
terminal will now be explained.

The operational mode is shifted to a registration mode
by depressing a special button when the remote handset
terminal is powered on. A reglster inputs an extension
numbar and an encrypfed code for the home use main terminal
11 and waits. Then, the main terminal 11 is activated while
a special button at the main terminal 11 is depressed, and
waits for a call from the remote handset terminal. When the
main terminal 11 4is ready, the remote handset terminal
transmits data to begin the exchange of data with the main
terminal 11. The main terminal 11 obtains from the remote
handset terminal information concerning PSID and the
extension nuwber, while the remote handset terminal receives
key oode for reading the encryption. The process is
thereafter terminated. The remote handset terminal is thus

_registered in the home use main terminal 11.
As is shown in Fig. 9A, the four upper bits of the CLI
« data are agsigned for the 1lst, 3rxrd, 5th, 7th, 9th, . . . and

3lst numbers and the lower four bits are assigned for the
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2nd, 4th, 6th, Bth, 10th, . . . and the 32nd numbers. When,

for example, the telephone number of a caller is 03-5678-
1234, the format for storing the CLI data is as is shown in
Fig. 98. Fig. 10 is a diagram showing the setup for CLI
flags corresponding to individual CLI data.

The processing for transmitting stored data to the
remote handset terminal will now be described while refer-
ring to the flowchart in PFig. 11. |

. First, the remote handset terminal A requests position

regigtration in the area of the home use main terminal 11
(step S111). fThen, the main terminal 11 not only registers
the position of the ‘remote (handset terminal A but also
confirms the number of the remote handset terminal A (steps
8112 and S113), and searches for the pertinent number among
the CLI flags (step 8114).

When flag "1" of the pertinent remote handset terminal
is found, the controller 22 reads CLI data from the memory
25 (step 8S115). Tﬁé controller 22 permits the radio
communication circuit 23 to transmit the data to the
pertinent remote handset terminal (step S116), The con-
troller 22 then clears the flag that was found (step S117).

when the controller 22 confirms that all the :Ela—gs fgr
the CLI data have been _clea_rgd (step S118), the controller
eragses the CLI data (step S119). The pracessing for the

transfer of the q&l data is thereafter terminated.
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In khe above described enmbodiment, a conference call
signal is transmitted once to the remote handset terminals
after a call signal has been received. When there is no
response, it is preferable that the conference call signal
be periodically retransmitted at a time interval that im
determined in advance.

The main terminal may perform periodical polling to
determine whether a remote handset terminal is available in
the area of'the main terminal. As a result, even when
remote handset terminals in the area do not request position
registration, the main terminal can transmit CLI data to a
remote handset terminal that is detected by the polling.

Further, <time data included in the CLI data may be
amployed to ocollect the telephone numbers of qallers
received during one day.

In the above embodiment, the CLI data are erased aftex
having been transmitted to all the remote handset terminals,
The CLI data may be erased when the data have been trang-
nitted to one remote handset terminal. The main terminal
may have a function for switching these two data erasure
operations.

A home use PHS has been employed in the above embod}—
ment: however, the present invention is not thus limited,
and can be applied for a system constituted by a main

terminal and a plurality of remote handset terminals.
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As is &escrib-ed above,according to the present inven-
tion; the home use main terminal stores the +telephone
numbers of callers who make calls while a user is absent.
And when a remote handset terminal is relocated to the area
of the main terminal and accesses the main terminal for
position registration, £for example, the main terminal
identifies the number of the remote handset texminal and
transmits, to the remote handset terminal, the telephone
number of the caller that is stored. Therefore, a user can
identify a person who called while the user was absent, and
can, as neaded, call the caller back.

In addition, according to the present invention, since
the telephone number of a caller can he transmitted +to
individual remote handset terminals, the individuals who
have the remote handset terminals can identify the callexr. _

Furthermore, according to the present invention, the
telephone numbers of calls that are received during one day
can be accumulated by using a function for storing the
telephone numbers of callers. Therefore, tha relativg
urgency of each call received from callers in one day can be
acquired and can be employed to select a parson to be acalled
back. Since the CLI data includes the date, the time and
the telephone number of a caller, the controller employs the

date data to accumulate the calls for one day.
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What is claimed is:

1. A telephone system including by a main terminal
connected to a cable and one or more remote handset termi-
nals.comprising: means for receiving a telephone number for _
a call transmitted across said cable; and means for trans-
mitting said telephone number for said call that is received
to said remote handset terminal thét is registered, ao that
said remote handset terminal displays said telesphone number.

2. A telephone system accorfiing to claim 1, wherein a
periodical check is performed to determine whether or not a
ramote handset terminal that is registered in said main
terminal is available. i

3. A telephone system according to claim 2, wherein
data that is Teceived is stored in a memory depending on
whether or not a remote handset terminal that is registered
in said main terminal is availahie when said telephone
number for said cail is received. '

4. A teléphone systen accdrding to claim 3, whersin
CLI data that have been received when no remote handset
terminal that is registered is avsilable are ¥ead from a
memory and transmitted to said remote handset terminal that
is determined to be registered.

5. A telephone system apcording to claim 3, wherein
flags are employed to indicate the presence or absence of

said remote handset terminals that are registered in said
-
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main terminal, and said CLI data are sﬁored in said memory
in conjunction with a flag for a remote handset terminal
that is rggistered. _

6. A telephone system according to éla:i.m S5, which
switches means for erasing gaid CLI data étored in said
memory when sald CLY data have been transmitte& to one
remote handset terminal, and means for eragsing sald CLI data

storad in said memory when said CLI data have been trans-

mitted to all of said remote handset terminals.

I

This Sheet Has Been Replaced

T




