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Cordless Telephone system 

BACKGROUND OF THB INVENTION 

1. Field of the Invention 

'l'he present invention relates to a tel.ephone system 

that responds to a ring £or a oall :r:ecei ved a.cross an analog 

cabla and to a signal that carrie~ the teJ.ephone number of 

a caller, and in particular to a cordless telephone system 

that has a function for storing received data and for 

transferring data to a teminal registered with the tele­

phone system. 
I 

2. Descriptionof the prior Arts 

Conventionally, when a telephone system connected to a 

cable receives CLI (Caller tine Identification) data, i.e., 

data for the telephone numbe.r of a caller, methods are 

emplayed whereby the telephone number of the caller is 

displ1:1.yed on a display device (e.g., Japanese unexamined 

Patent Publication No. Hei 4-304756), or whereby data is 

transmitted to a remote handset terminal of a telephone 

system and disp1ayed. 

For a cellular telephone, when its power is off, the 

system can store CLI data, which can be retrieved from the 

system, as needed. 

In a conventional, second-generation cordless home 

telephone aystemr where the main terminal is connected to a 
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oable and the main terminal and a p1urali ty of remote 

handset terminals are connected by radio, when the remote 

handset terminals are within an area within transmission 

range of the m.ain telephone terminal for home use, they 

receive data from the main terminal and are set to the wait 

state, but do not perform posi ti.on registration. l.n a 

situation whe;r:e there are no registered remote handset 

tei:minals within transmission range or where all of them are 

powered off, when CLI data is received by the main telephone 

terminal, since i11 the area there are no remote handset 

terminals that can respond, the. received CLI data are merely 
I 

stored in a storag~ circuit and are displayed on the display 

device of the ma~n telephone terminal. The data that are 

stored will not be transferred to a remote handset terminal 

later, even ~hen it is powered on or is reiocated £rom a 

remote 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 :ls out of 

range, a main telephone terminal for home use will notify 

all other remote handset terminals of the call.and wait for 

thei.r responees. Upon the receipt of the responses from the 

remote handset terminals, a communication state is establ~­

shed, and the CLI data that are received are erased without 

being reported to the remote handset terminal that was the 

target of the se1ective call. This operation is also 
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performed also for a conference call. Once one of the 

remote hand.set terminals is set in the communication state, 

CLI data a.1:e erased, even though thei:e ai:e other remote 

!nn14set terminals that did not receive the CLI data. 

Second-generation cordless telephones (PHSs: Personal. 

Handy Phone Systems) have individual telephOne numbers for 

use in public areas, and can receive CLI data indi.vidua11y. 

Howaver, since for an area in and adjacent ~o a home a 

plurality of remote handset terminals share one telephone 

n~e:r:, CLI data is not transmitted t<;> a remote handset 

terminal tha·t is not within transmission rang~ when a oall 

is received. 

SUMMARY OF THE INVEN'l'ION 

It is, ·the:t:efore, an object of the present invention to 

prov-ide a telephone system that stores CLI data, and that so 

manages remote handset terminals that once a remote handset 

tarminal that was not active in the vicinity of a home when 

tha CLl data was received is again within transmission range 

and requests position registration, the telephone system 

notifies the remote handset terminal of the receipt of the 

call and t~ansfers the CLI data that was ~ecaived. 

To achieve the above object, according to the p~esan~ 

invention, when a home use n\ain terminal for a second-

generation cordless telephone receives a call and. CLI data 

across an annlog line while a remote handset terminal is 
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powered off or is outside the range of the home use main 

telephone terminal, the main terminal for home use stores 

0 the CLI data i.n 1 ts own memory, and transmits the CLI data. 

to the remote handeet terminal when the remote handset 

texminal 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 whiOh a plurality of remote 

handset terminals are registered, stores CLI data in its own 

memoxy upon receipt of a call and holds the CLI data whj_1e 

the registered remote handeet terminals are not available. 

When a remote handset terminal. that previously was not 

available is again acti~e within range of the main tex11tinal 

and request~ position registration, the main term:tnal 

notifies 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 ~vailable. The remote handset 

terminal, after :r:e.ceiving the CLI data, displays the CLI 

data using a display ciroui t. In this fashion, when an 

alarm sound is generated in conjunction with the display of 

the CLI data, a call that was received while the remote 

handset terminal was not available can be easily identified. 

BRIEF DESCRIPTION OF TffB DRAWINGS 

Fig. 1 is sohenlatio diagram illustrating a home use 

on·l'T lCt'T 'Tl\/\ •n(' 



. .. 

- 5 - Ui1fiii1~-~ .~11fl(J flll ~ ~ 
' \ ~ 

1 

system for a cordless telephone system aooording to the 

present ~nvention; 

Fig. 2 is a block diagram illustrating the arrangement 

of the main terminal of the cordless telephone system 

acco~ding to the present invention; 

Fig. 3 is a block diagram illustrating the arrangement 

of a remote handset teminal of the cord.less te1ephone 

system according to t~ preset invention: 

Fig. 4 is a block diagram illustrating an example 

oircUit arrangement of a controller in the remote h&ndset 

tenninal shown in Fig. 3: 
I 

Fig. 5 is a flowchart for explaining the CLI data 

storage procesaing 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 

signa1; 

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

Fig. 1 is a diagram showing a format for a conference 

ca11 signs.1; 

Figs. BA and es are tables showing a change in a CLI 

flag oottesponding to CLI data; 

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

Fig. 98 is a d~agram showing a specific examp1e of CLI 

data; 
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Fig. 10 1s a diagram showing terminal flags correspond-

ing to CLl data: and 

Fig. 11 :ls a flowchart of the prooessing perf.ormad when 

the home use main terminal transmits data to a remote. 

handset terminal. 

DETAILBtl DESCRIPTION OF tt'HE PIU3FE1UU3D BMBODlMBN'L' 

The preferred embodiment of the present io.vention will 

now be described in detail by reference ~o the accompanying 

drawi.ngs. 

In F.ig. 1, x-emote handset terminals A, B and C are 

reg~atered 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 :i.s a block diagram illustrating the configura­

tion of the home use main terminal shown in Fig. 1. 

I!\ Fig. 2, the home use main terminal 11 comprises~ a 

commun~oation unit 21, which acts as an inte~faoe with the 

analog telephone line 10; a CLl receiver 24, for reoeiving 

data concerning the telephone number of a caller (CLI) that 

is output by a switch (not shown) along the analog telephone 

line 10~ a controller 22, for controlling the home use main 

terminal ll; a radio communication circuit 23, for exohang~ 

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 21a, an ADPCM 2lb and a ringe~ detector 2lc~ The 

controller 22 inoludes a CPU 22a and en MPC 22b. The CLI 
-

recei~er 24 includes a CLI mode111 oi4cuit 24a and a seria1-

paral1el converter 24b. The memory 25 inoludes a ROM 25a, 

a RAM 25b and a EEPI{OM 25c. 

When a first ringer signal ,is transmi. tted. over the 

analog telephone line 10 and is detected by the ringer 

detector 2lc, the action is reported to the CPU 22a via the 

MPC 22b. 'l'be CPU 22a enters a wait state and waits to 

rece.:i.ve CLl data and a second ringar signal. When the CLI 

modem circuit 24a receives the CLI data, it outputs the data 
r 

serially in 8-bi t groups. The serially output data are 

oonvex.-ted into 8-bit parallel data groups by the serial.­

parallel converter 24b. The CPU 22a reads the parallel data 

in consonance w:I. th the timing of an interrupt signal INT 

that is output by the CLI modem circu~t 24a. The CPU 22a 

extracts on1y the telephone number of a cal1er from the CLI 

data, and prepares and stores data that are to be transmit-

ted to the rnmote handset terminals A to c. The borne use 

main terminal 11 then transmits to the remote handset 

taX11\1nals A to C, the prepared data, together w~th a call 

signal, and displays CLI data on an LCD. 

When one of the remote handset terminals responds to 

the ca.1.1, the main terminal 11 opens the communication 

circuit 2la ta ensure ·the establishment of a communication 

. . .. '"" 
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state, and exchanges the data with the remote handset 

temtnal that responded. When the home use main terminal 11 

begins-communication with the remote handset terminal, the 

~in terminal 11 stores the received CLI data and a flag for 

the remote handset terminal in the RAM 25b. FrOU\ among the 

flags for tha remote handset terminals stored in the RAM 25, 

the flag of a remote handset terminal that has responded to 

the call and the flag~ of remote handset term.inals fox; whioh . 

position regiatrat~on bas been perfoX'll\ed ax-e cleared. When 

all the flags are cleared, the CLI data stored in the RAM 

258. are cleared. 

~ig. 3 is a blook 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 ci.roui t for exchanging data w.t th the 

home use main termina1 11; a key matri~ 32 having number 

keys and a transmission key; a controller 33 for exercising 

various types of controls ~or the remote band!Jet terminal A; 

a display circuit 34 for displaying the telephone number of 

a caller; ai1 acoustic circuit 35 for changing fx.-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 LSI 33b, a EEPROM 330, a flash ROM 33d and a 

RAM 33e. The custom LSI 33b hias cheinnel codec, ADPCM codec, 
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radio .control and timer functions, and a function for 

monitor~ng various conditions. 

When the remote handset terminal A is relocated to the 

transmission range of the home use main terminai 11 from a 

remote location, or when the remote handset terJllj.nal A is 

powered on in the area, the remote handset terminal A 

detects control data from the main terminal 11.. When the 

remote handset terminal A detects desired data broadoast by 

the main terminal ll, it requests position registration 

relative to the main terminal 11. When the ma.in term:inal 11 

receives the posit~on registration request from the remote 
i I 

handset terminal A, the main terminal 11 employs the 

terminal number corresponding to the remote handset terminal 

A to deterntlne whether or not there are pertinent CJ:iI data 

available in the data stored in the storage circuit. When 

pertinent cr,1 data are available, the main terminal trans-

mits the CLI data to the remote handset termina1 A, and 

thereafter clears the CLI data flag for the remote handset 

terminal A. 

When the flags of all the remote handset term.ina1s have 

been cleared, the main terminal ll erases the CLI data. The 

remote handset terminal A displays the ~eceived CLI data by 

using the displ.ay oirpui t 3 4. Ano at this time, the 
0 

acoustic circuit 35 may generate an audible alarm through 

the loudspeaker 37 to notify a user that CL! data are being 
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di.splayed. 

The remote handset terminals .a and C have the same 

structure as does the terminal A. 

~he processing perf ormad by the home use main terminal 

11 when storing CLI data will now be expl.a:lned while 

referri.ng to the flowchart in lt'ig. 5. 

Befo:r:e this processing is explained, an axplanatj.on 

will be given for a oall signal, which includes CLI data, 

that the home use main terminal 11 receives across the 

analog telephone line 10, and for a conference call signal 

that is 'f:ransmitted from the main terminal 11 to a remote 

handset terminal. 

Fig. 6A is a diagram showing a format for a oall 

signal. The call signal is f o:tmed by arranging a first 

r1nge~ signal, CL! data, a second ringer signal, a third 

r.inger signal, etc. , in the named orde:r:. As is shown in 

Fig. 6B, the ringer signal has a rspet:Ltious pattern 

according to whioh a·signal of 16 Hz is oontinued £or one 

second after polarity is inverted, is halted :for two 

seconds, and then is again continued for one second. 

Fig. 7 is a diagram showing an eaample format for a 

conference call. signal. This format is known in Japan a~ 

RCR Standard.28. 

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

main term.i,nal l.l of the second-generation cordless telephone 
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system receives a call signal that ~noludes CLI data (steps 

Sl01 and Sl02), the main terminal 11 transmits a conference 

· ca11 signal to the remote handset terminals A, El and C {step 

Sl03). Then, before it receives the responses from the 

remote handset terminals, the· main terminal 11 stores the 

CLI data in the memory 25 {step S104) and sets the flag of 

a registered remote handset termina1 (step Sl05) • In a case 

as shown in Fi.g. 1, where three remote handset terminal.s a:r:e 

registered ln the main terminal 11, ·and assuming that the 

received CLI data is CLI data 1, as is shown in Fig. BA CLI 

flags l (the flag of the terminal corraspond~ng to CLI data 
. I 

1) for the first remote handset teX'lllinal A, the second 

remote handset terminal. B and the third remote handset 

terminal C are set to 111." These flats are stored, for 

example, in the memory 25. 

WhQll one of the remote handset terminals responds to 

the cal.l signa1 (YES at step Sl06), the main terminal l.l 

executes a line connection to ensure communication ~ith the 

remote handset terminal (step $10?). After the connection 

is made, the main terminal ll clears the CLI flag of the 

pertinent remote handset terminal (step S108). lror example, 
-

flags are set as is shOwn in Fig. BA when the call i.s 

received; however, when remote handset terminal 1 responds 

to the oall, the flag for it is cleared, as is shown on F~g. 

BB. 
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Whan no response by a remote handset terminal is 

receiv-ed (NO at step Sl06), the process:tng is thereafter 

terminated. Speo.ifioally, program oontro1 mo~s to a 

prooess that is perfonned 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 :r:em.ote handset 

terminal will now be explained. 

The operational mode is shifted to a registration mode 

bx dep::r."'essing a special button when the remote handset 

terminal is powered on. A register i.nputs an extension 

number and an encrypted code for the home use main terminal 

11 and waits. Then. the main terminal 11 is aoti.vated while 

a special button at the main terminal ll is depressed, and 

waits fo:r: a call. from the remote handset terminal. When the 

main terminal 11 i.s ready, the remote handset tex-minal 

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 nuutber, while the remote handset term:Lnal receives 

k~ code for reading the encryption. The process is 

thereafter terminated. The remote handset terminal is thus 

_ registered in the homs use main teminal l l • 

As is shown in Fig. 9A, the four upper bits 0£ the CLI 

, data are assigned for the lst, 3~d, 5th, 7th, 9th, • and 

31st numbers and the lo\oler four bits are assigned for the 
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2nd, 4th, 6th, ath, 10th, . • • and the 32nd numbers. When, 

for e•ample, the telephone number of a caller is 03-5678-

1234, the format for storing the CLI data is as is shown in 

l?ig. 9B. I"'ig. 10 is a diagram showing the setup for CX.l 

flags corresponding to individual CLI data. 

The process.ing for transmitting stored data to the 

rell!.ote handset terminal will now be described while refer-

ring to the flowchart in Fig. 11. 

First, the remote handset terminal A requests posit~on 

registration in the area of the home use main terminal 11 

(step Slll). Then, theJnain te:an~nal 11 not only registers 

the position of the 'remote handset terminal A but also 

confirms the number of the remote handset term:Lnal A (steps 

Sl12 and Sll3), and searches for the pertinent number among 

the CLI flags (step S1l4). 

When flag "l" of the pertinent remote handse~ terminal 

~s found, the controller 22 reads CLI data £rom the memory 
.. 

25 (step S1l5). The controller 22 permits the radio 

conununioation circuit 23 to transll\it the data to the 

pertinent remote handset terminal (step Sl15). The con­

troller 22 then clears the flag that was found (step Sll7). 

When the eontroller 22 confirms that all the flags f o~ 

the CL! data have been ole~r~d (step 5118), the controller 

erases the CLI data (step S119). The processing for the 

transfer of the CLI data is thereafte~ terminated. 
~ 
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ln the above de.scribed embodiment, a conference call 

signal is 1;ransmi tted once to the remote handset terminals 

after a call signal has been received. When there is no 

response, it is preferabl~ that the oonfereaoe oall signal 

be periodically retranami tted at a time interval that is 

determined in advance. 

The main terminal may perform period~oal po1l~ng to 

determine whether a remote handset terminai is available in 

the area of the main terminal. As a resul. t, even when 

remote handaet term1.nals in the area do not request position 

regi.stration, the main terminal can transmit CLI data to a 

remote handset terminal that is detected by the polling. 

Further, ti.me data. 1.ncluded i.n the CLI data may be 

employed to oolleot the telephone numbers of callers 

received during one day. 

ln the above embodiment, the CLI data are erased after 

having been transmitted to all the remote handset terminals. 

The CLl data may ba erased when the data have been trans-

mitted to one remote handset terminal. The main terminai 

may have a function for switching these two data erasure 

operations. 
-

A home use PHS has been employed in the above embodi-

ment; however, the present invention is not thus lillli ted, 

and can be applied for a system constituted by a main 

terminal and a p1ural1ty of remote handset terminals. 

••.• •, .• '."'. •- ....... ~I\~ 
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As is described above,aocording to the presen~ 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 i.s re1ocated to the area 

of the main terminal and accesses the main terminal for 

position registration, for example, the main termina1 

identifies the number of the remote handset termina1 and 

transmits, to the remote hand.set terminal, the te1ephone 

number of the call.er that is sto1--ed. Therefore, a user can 

i.dentif~ a person who called while the user was absent,. and 

can, as needed, call the caller back. 

In addition, a:ccording to the present invent1an,. since 

the te1ephone number of a caller can be transmitted ta 

individual remote handset terminals, the individuals who 

have the remote handset terminals can identify the ca1ler. 

Furthermore, according to the present invent~on~ the 

telephone numbers of calls that are received dUJ:ing one day 

can be accumula:ted by using a function for storing the 

telephone numbers of callers. Therefore,. the rel.ative 

UX'gency of each call reoeived from callers in one day can be 

acquired and can be employed to select a parson to be cal.led 

back. Since the CLI data includes the date, the time and 

the telephone number of a caller, the oontroller employs the 

date data to accumulate the calls for one day. 

This Sheet Has Been Replaced 

I lllllll llllll llll Ill llll 
' ........ -......... . 



·---·· ··-. -----, -----.. ----··--·-.. 

- 16 -

I lllf Ill llllll 11111 I Jiii ii f 111 
* C L l'I S * 

What is claimed is! 

1. 1\ telephona system including by a main terminal 

connected to a cable and one or more remote handset termi-

nals .comprising: means for receiving a te1ephone 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 that is registeT:ed, so that 

said x:emote handset terniinal displays said telephone number. 

2. A tel.ephone system according to claim 1, wherein a 

periodioai check is performed to_ determine w~ether or not a 

remote handset terminal that is registered in said main 

terminal is available. 

3. A telephone system acoording to claim 2, wherein 
• data that is received is stored in a memory depending on 

whether or oot a remote handset terminal that is registered 

in said main terminal is available when said telephone 

number for said call is received. 

4. A telephone system according to claim 3, wherein 

CLI data that ha.va been recei'lred when no remote handset 

terminal that is registered is available are read from a 

memory and transmitted to said remote handset terminal that 

is determined to be registered. 

5. A telephone system aoooX'ding to claim 3, wherein 

flags are employed to indicate the presence or absence of 

said re~ote handset terminals that are registered in said 

_ This Sheet Has Been Replaced 
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main terminal, and said CLI data ara stored in sa1d memory 

in conjunction with a flag for a remote handset terminai 

that is r~gistered. 

6. A telephone system according to claim 5, which 

swi tohes means for erasing said CLI data stored in said 

memory when said CL! data have been transm.i tted to orie 

remote handset terminal, and means for erasing said CLI data 

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

m:ltted to all of said remote handset terminals. 
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