AUTOVATI C DI ALI NG The present invention relates to automatic dialling and
I's concerned particularly wwth a pagi ng system having an automatic dialing
function. 5 Generally, in a conpact paging receiver, an alert tone is @ -
generated in response to a radio calling signal froma renote station and,
in this case, a'tel ephone nunber of a caller may also be transnitted
together with the alert tone. Data applied to the pagi ng receiver have a
specific code form and this 10 may be assumed to be of a POCSAG (Post

O fice Code Standardization Advisory §oqup) code. In the POCSAG code, one
data batch consists of 8 franmes, and each frane consists of an address code
word which indicates a speci%%ﬁ%@he pagi ng receiver and a
nmessage code word to which t el epnone nunber of the—ecaller is conveyed.
15 Figure 1 of the acconpanying diagrammatic drawings is a block diagram of
a conventional paging systemand Figure 2 of the acconpanying di agrammatic
drawings is a m?:svpmemt inventiononelatgs o cautomatic cialingaand rist¢anceragd ng in

t he conventipnal ., pagi,ng system A control circuit, 120 driyes .a 20

recei ver EamicHlary MithA Raging SyuFmoRaviAg anautomatic BalingfUREHBRI at os a
recei%ed radi o frequency signal to shape the waveform thereof and applies

t he shaped signal to the control circuit 120. The control circuit 120 is a
one- chip m cr Genefdls dh dJBduTnF‘ﬂb! paeifg Tredeivepoam aldrtidrdBagerndtutedMnory) . a
RAM (Read Access Menory) 121 for storing received data for a time and a 25
DTVF ( Duatesponse taihtriadio eallimgesignak fromntacremote stationy@nd; anithis case, st or ed

data as a DTNF signal . . .
te epl\ﬂime r?un%er of a caller may also be transmitted together with the alert

tone. Data applied to the paging receiver have a specific code form, and this
10 may be assumed to be of a POCSAG (Post Office Code Standardization
Advisory Group) code. In the POCSAG code, one data batch consists of 8
frames, and each frame consists of an address code word which indicates a
specific self-address of the paging receiver and a message code word to which
the telephone number of the caller is cbnveyed.
15 -

Figure 1 of the accompanying diagrammatic drawings is a block
diagram of a conventional paging sy;stem and Figﬁre 2. of the accompanying
diagrammatié dréwings is a flow chart for showing the function of automatic
dialing in .the con_ventional paging sys-tem. A control circuit 120 drives a .- (

20 receiver 110 at its own frame period and the receiver 110 demodulates a
received radio frequency signal to shape the waveform thereof and appliés the
shaped signal to the control circuit 120. The control circuit 120 is a one- chip
microprocessor unit which has a program ROM (Read Only Memory), a
RAM (Read. Access Memory) 121 for storing received data for a time and a

25 DTMEF (Dual Tone Multi-Frequency) generator 122 for generating the stored
data as a DTMF signal.



- -2- \Wen the control circuit 120 is supplied with data fromthe receiver
110, the control circuit 120 checks whether or not the data are self-data
(i ./ correctly addressed to the respecti've paging receiver that receives
the data) by anal yzing an address code word. If the data are self-data, the
control circuit 5 120 .stores the tel ephone nunber of the nessage code
word into the RAM 121 by the use of a nenory key 140. Wen a user nakes a
phone call under the above condition that the tel ephone nunber is stored in
the RAM 121; the user depresses a readxey 150. In this case, the control
circuit 120 notices the depression of the read key 150 in a step 202, reads
out from the RAWhe1 the controk ciretit di26nis supplied whﬁr@@(fmmnbetmceiver nunber
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122. Hore, 120 swrektie teléphone auniber dfftke MByBage ¢ode word intOTheé-RAMel21The
speaker 170 has to be located beside a transmtter of an electronic -
exchange, bydhe nse pf smemory key J40. f Whentausespoakes a phone calynderthe o t he
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code of a caller or rrent ‘acé of a dser, € were not consi dered,

\25 i n thgepressionof Ukt t8adked! 50 firfatep 202 feddsdut FROMOHESRANIOIEL i C
diali ng with the received tel ephone nunber, the tel ephone call may be nmade
t o anlUnwatheddlephbse niinber cotrespéruling ta theosembeér of depressing sheegadikay t he

? ﬁgr Cglsjzt i ﬁi(fahgycﬁs&;yé rt}?e %e%&%]noengum. Eep %lrjlta T.Sélgg(Laigltu%nE%gtald b?.l,pla)%l so. in "
. 130, through steps 204, 206 and 208 as shown in Figure 2. '_I'heréaftér, if the |

- user confirms the telephone number and depresses a dial key 160, the control

circuit 120 notices the depression of the dial key 160_ in a step 210 and
15  converts the telephone number displayed on the LCD 130 into the DTMF.

- . signal through the DTMF generator 122, Here, a speaker 170 generates the

- DTMF signal as a DTMF tone. The speaker 170 has to be located beside a

- fransmitter of an electronic exchange, and the I__)._TMF_tone output from the

NS - - speaker 170 is applied to the exchange through a telephone transmitter.
20  Therefore, the user can perform dialing using the paging receivér without a.

~ dialing operation.

However, in the above system, there exist shortcoming_s. Because the

area code of a caller or the current.place of a user, etc. were not considered,

25 in the case of using an area code, if the user performs automatic dialing with
 the received telephone number, the telephone call may be made to an
unwanted subscriber. Therefore, a loss of time occurs because the user must

use keys of the telephone without using automatic dial. Also, in the case that



-3- an extension nunber of the caller in the received tel ephone nunber is

i ncluded, if there is no editing function, an unnecessary DITMF signal may
be generated when performng automatic dialing. Further, if power is turned
of f, all menorized tel ephone nunbers may. be erased, which necessitates
reinput 5. of all tel ephone nunbers. Preferred enbodi nents of the present

i nvention aimto provide an apparatus and nethod thereof which can generate
a DTMF signal taking into account a desired area, by adding an area code of
an intended caller to a 10 recei ved LiLephone nunber when perform ng an
automatic dialing in a paging receiver. Another aimis to provide an
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and renoving an unnecessary te ( hen (
autonmati c di gicluded, if thepe it liikﬂedli_ﬁi'ﬁl fuaction driuhisvessirinDFMPsighal/indg ben
apparatus and nethod thereof which can maintain recelved tel ephone nunbers
by recor di nggeneratedovhencperfermingawtomativ dialingatFurthere ifipowenis turedoffier i s
turned of f. Accor di to one aspect of the presept.invention, g paging
recei ver for ég@ﬁﬂﬁﬂ?%‘ﬂ?@‘?ﬂéﬁ% F‘HBBG?SS'HFH)’@ %Faﬁ@ge‘f’g@ ReCeEIRtesreinPWer
stored ig a s key is depressed a given nunber of tines. An
area cod stgfgg ‘ﬁ‘%ﬁ'@e ﬂgﬁ@%sl s di splayed when an area key is depressed a-
gi ven 25 nunber of times, and an unnecessary extension nunber for
automatically dialing may be erased by an editing key. Then, the area code
and the tel ephonePrefeired embodioments tafdthienpresenDinventiognaim \toeprovids ain key
i's

apparatus and method thereof which can generate a DTMF signal taking into

account & desired area, by adding an area code of an intended caller to a

10  received telephone number when performing an automatic dialing in a paging

receiver.

Another aim is to provide an apparatus and method thereof which can
generate a DTMF signal after editing and removing an unnecessary telephone

15 . number when performing an automatic dialing in a paging receiver.

A further aim is to provide an apparatus and method thereof which can
maintain recéived telephone numbers by recording the received telephone
numbers into a memory even if power is turned off. N

20

According to one aspect of the present invention, a paging receiver for
automaticall& dialing displays a received telephone number stored in a
memory when a read key is depressed a given number of times. An area
code stored in the memory is displayed when an area key is depressed a given

25  number of times, and an unnecessary extension number for automatically
dialing may be erased by an editing key. Then, the area code and the
telephone number are converted into a DTMF signal when a dial key is



"-4- depressed and the DTMF signal is applied to an exchange through a

tel ephone, thereby to performan automatic dialing function. According to
anotser aspect of ‘the present invention, there is provided 5 a nmet hod for
automatic dialing in a paging system having a nenory for storing a specific.
self-address in a first area, a received tel ephone nunber in a second area
and an area code in a third area, wherein said received tel ephone nunber ‘is
stored into said second area if received with an address which is

- coincident with said specific self-addrgss and thereafter, -the-stored 10

t el ephone nunber is sel ected by depressing first to fourth keys: and a dual

tone mul ti -deppessed Cand HhAFDEUF algdal Ee'ﬁﬂﬁﬁé&dtot '&hoéﬂ&léh%’ee't
transmtter, "the nethod conprisi ng the steps of: selectively di spl ayl ng on

di spl ay neaelephohenthersby fo patfokmyan autdbmaticddipling fenctiort.el ephone nunber
corresponding to a_nunber of depressions of. said first key, said tel ephone
nunber being stored in said second area of said nenory; selectively
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third area o menory ptional Iy edi enu to be -
transmtt e%tdﬂn%ﬁ e&ﬁcaseﬁﬁadd&mfmstmst Mapfa ne&ewedltelapﬂdnémumbw A or

anong the tel ephone nunber displayed on said display neans, when said third
key i's depraesecund arch and an area code in a third area, wherein said received
telephone number is stored into said second area if received with an address
~ which is coincident with said specific self-address and thereafter, the Stored
10  telephone number is selected by depressing first to fourth keys and a dual tone
multi-frequency (DTMF) signal is generated through a telephone transmitter,

the method comprising the steps of:

selectively displaying on display means, when said first key is
15~ depressed a telephone number corresponding to a number of depressions of .
said first key, said telephone number being stored in said second area of said

memory;

~ ‘selectively displaying on said display means, when said second key is .
20  depressed, an aréa code cortéspOnd‘ing to a number of depressions of said
second key, together with said telephone number, said area code being stored

in said third area of said memory;

optionally 'editing a telephone number to be transmitted by. erasing a
25 character which is indicated by a cursor among the telephone number

displayed on said display means, when said third key is depressed; and



5 converting the edited tel ephone nunber jnto.a dual tone nmulti-frequency
(DTMF) signal when said fourth key is depressed, and transmtting said dual
tone multi-frequency (DTMF) signal to the tel ephone transmtter. 5 _
Preferably, said nmenory is an electrically erasable and programrabl e read”
only nmenory (EEPROM) capable of protecting stored data when power is-turned
of f. According to another aspect of the present invention, there is

provi ded 10 a nmethod for automatic dialing in a paging systemhaving a
read key, an area key, a dial key and a genory for storing a specific

sel f-address, a received tel ephone nunber and an area code in first to

third areas, the cgRiERThgRRERAItEd MepHitheHuRiSerQhto a'dual tone mulktg-giggbg&g first

data corresponding to a nunber of depressions of said read

t el ephone n{BAMF) signal sdiedt saedhfourtly key isldepressodl) andarahsimittivig seid luaki ng
stored in said second area of said nmenory; selecting second data _
cor r espondi #@ne multi-freguency (DIIVF) signal 0 dhe selephong trapsmifterey as an area
code, when said area key is depressed, said second data being stored in
said third area of said nenory; and converting said selected area code and

t el eph nber p d L ' sai d
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an electrically erasable and programmbl e read only nenory (EEP capabl e
of protecti agytumod @ff.dat a when power

According to another aspect of the present invention, there is provided A

10 a method for automatic dialing in a paging system having a read key, an area
key, a dial key and a memory for storing a specific self-address, a received
telephone number and an area code in first to third areas, the method

comprising the steps of:

15 selecting first data corresponding to a number of depressions of said
read key as a telephone number, when said read key is depressed, said first

data being stored in said second area of said memory;

selecting second data corresponding to a number of depressions of said N,
20  area key as an area code, when said area key is depressed, said second data

being stored in said third area of said memory; and

converting said selected area éode and telephone number into a dual

tone multi-frequency (DTMF) signal when said dial key is depressed and

25  transmitting said selected area code and telephone number to a telephone
transmitter. .



“is turned off.. 5 - _ . Accordlng to a further aspect of the present

I nventi on, there is provi déd a paging receiver for automatically dialing a
- receinved tel ephone nunber of a caller by analyzing a received radio
frequency signal, the receiver conprising: receiver: .neans for denodul ating
the received radi o frequency signal, .10 ~shaping waveforns thereof, and
converting the shaped signal into a digital signal; control circuit neans
connected to said receiver neans for controlling automatic dialing function
according to key irnstructions and having a first 15 menory for storing
sai d recei ved tel ephone- nunber and dual- tone nulti- frequency (DTM)

generator neans Peéfefdd) eﬁdxd ierfoty n@electricallyeérapdble and programmiablex dual
tone multi-frequency D %nal di spl ay neans connected to said control

circuit rreamdfmlydnslpbeoy(ﬁg B@M)mpablemfepmmtmslmr@tmwhmpm@br di ng
to a contro f said control circuit means; a second nenory
connected t¥ @5359 mtrol circuit neans, for stori ng first and second
specific self addresses in a first area, said received tel ephone 25
nunber in a second area and an area code in a third area; -7 - read key

means cgnnect ed R\fécéﬁiiH%RP Tﬁﬁhexcds?éé'ﬂ of the nt RivehtiBR! thefdisfprovided

instruction to said con Cl rcul means so as to sel ect successi vely said

t el ephone napagi l‘% reiceives fon aswinthtivatigrdialing a; rebeived telephone auinber of ans
connected to sai control circuit neans, for supplying a key instruction to
sai d cont r osallarbyanalyring s received raslie Slequencysignals theraceiver CompsIsingsde

stored in said third area;

— : receiver means for demodulating the received radio frequency signal,
10  shaping waveforms thereof, and converting the shaped signal into a digital

signal;

control circuit means connected to said receiver means for controlling

automatic dialing function according to key instructions and having a first

15 memory for storing said received telephone number and dual tone multi-
frequency (DTMF) generator means for converting a transmi;ﬁn__g telephone

number into a dual tone multi-frequency DTMF signal;

N -~ display means connected to said control circuit means for displaying
20 said received telephone number according to a control signal of said control .

circuit means;

a second memory connected to said control circuit means, for storing
first and second specific self-addresses in a first area, said received telephone

25 number in a second area and an area code in a th_ird area;



- dial- key-nmeans connected to said control circuit nmeans, for supplying 10
a key instruction to said control circuit neans so as to convert a selected
area code and tel ephone nunber into a dual tone multi-frequency (DTM) _
signal by driving-said dual tone multi-frequency (DTMF) generator: editing
key rmeans connected to said control circuit neans, for 15 supplying a key
I nstruction to said control circuit neans so as to erase unnecessary
extensi on nunbers for dialing except for said area codes and said tel ephone
nunbers; and speaker neans connected toéfaid control circuit nmeans, for
converting 20 said dual tone nmulti-frequency (DTMF) signal output from
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said area C%l@pﬁ&néi%nb@iseﬂb%ﬂ iresfi@hesenddreaer is selected by said area

key, and sai d ‘area code and said tel ephone nunber are converted into a dual
tone multi-frequency (DTMF) signal by said dial key. -8- According to
anot her _aspect of the present invenéji on, there is Erovi ded,. in a pagi ng

recei ved, neans fAFR key,means cennesied o, spidsontral circHY meansyfer SUPRIYE sing -

Stori ng.ar ch K8 qarictotio i Bobfaf BRERT Ry Sh3e 3 BEREF L NESERRITARE onc
of said stopgb ¢GiecRBAFINS4IB9hid s@g0Nd sel ection neans for selecting a

desired one of sald stored-area codes, and dialing neans for generating a
dialing signal representing an area code and tel ephone nunber

dial key means connected to said control circuit means, for supi;lying hd
10  akey instruction to said control circuit means so as to convert a selected area
code and telephone number into a dual tone multi-frequency (DTMF) signal

by driving said dual tone multi-frequency (DTMF) generator;

editing key means connected to said control circuit means, for
15 supplying a key instruction to said control circuit means so as to erase
unnecessary extension numbers for dialing except for said area codes and said

telephone numbers; and

speaker means connected to said control circuit means, for converting -
20  said dual tone multi-frequency (DTMF) signal output from said dual tone
multi-frequency (DTMF) generator of said control circuit means into a dual
tone multi-frequency (DTMF) tone and supplying said dual tone muiti-
frequency (DTMF) tone to a.telephone transmitter;

25 whereby, in use, a desired telephone number is selected by said read
key, said area code of the selected telephone number is selected by said area
key, and said area code and said telephone number are converted into a dual
tone multi-frequency (DTMF) signal by said dial key.



- sel ected by said selection nmeans. 10 For a better understandi ng of
the invention and to show how the sanme may be carried into effect,
reference will now be nade, by way of exanple, to Figures 3 to 5 of the
acconpanyi ng di agrammatic draw ngs, in which: Figure 3 is a schematic bl ock
di agram show ng one exanple of .a 15 pagi ng system enbodyi ng the present

i nvention; Figure 4 is a map diagram of a nenory 40 of the system of Figure
3; and 20 Figure 5 is a flow chart for describing one exanpl e of
the function of automatic dialing in.a gaging system enbodying the present
invention. Referring to Figure 3, a receiver 10 denpdul ates a radio
frequency si gnaladcardingns. éﬂ%ﬁxéﬁ?&é@é@t@'ﬂthe-ﬁfr@ﬁnt.ﬁ%ntfoﬂ?tlfb%é?i@prov‘iﬂéﬂéert the
shaped -9- signal into a digital signal. A control circuit 20, which :
control s-t lie apaging reveiverj areant formdomgticallyidialing anteleploneandmber,
generator 22 for converting a transmtting {el ephone nunber into a DTMF

si gnal andcompsising fisst memarygmeansfry storing delephene unwmperspnsacondso
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sel f-addresses 1n a area, one nunbers in a secon

codes in a‘séiébﬁﬂ%ad ]iesiréd r@ire of aid Gtered areaacsdesk eindodialingd meansyfor
instructions to the control circuit 20 so as to select 10 successi vel y
t he tel eph@encratingea dialing signah repiresentingnan aresacede and telephope aumbes t he
area codes sfore in the third area of the nenory 40, respectively. A dial

key 70 suppf % 891d; selection Means. ¢ he control circuit 20 so as to

N el
10 - ‘For a better understanding of the invention and to show how the same
~may be carried into effect, reference will now be made, by way of example,
to Figures 3 to 5 of the accompanying diagrammatic drawings, in which:
- Figure 3 is a schematic block diagram showing one example of a
15 - paging system embodying the present invention;
Figure 4 is a map diagram of a memory 40 of the system of Figure 3;
and a ' '
20 Figure 5 is a flow chart for describing one example of the function of

automatic dialing in a paging system embodying the present invention.

Referring to Figure 3, a receiver 10 demodulates a radio frequency

signal to shape the waveform thereof and, thereafter, convert the shaped



generate a selected area code and tel ephone nunber as a DIMF signal by
driving the DTMF generator 22. An editing key 80 supplies a key instruction
15 to the control circuit 20 so as to erase unnecessary extension nunbers
for dialing except for the area code and the tel ephone number. A speaker 80
generates the DTMF signal output fromthe DTMF generator 22 in the control
circuit 20 as a DTMF tone, and a buzzer 100 generates an alert signal

output fromthe control circuit 20 as an alert tone. 20 Referring to Figure
4, a first area 4A of the nenory 40 is_zg_area for storing first and second
specific self-addresses. A second area Is an area for storing tel ephone
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operation, ther or not the read key 50 is depressed is nonitored and the
t el ephone n@ntrensmitting etelephone numbem intoca rD"EMig isignad and ahRAM 2k fonf

Then, - ahet nSHOTHIS RBrcertrd tleplope Jugibers A bl Ddismlavireeebeddelephone. a ca
cose o 5. 1R yHBeE SOAOE T kPR GHEF 200! ASRRGRED TPl |0 52,
' Cepr oo SEMoM Elaurculy Bttt am rmsabhO RN OBy Moty
t el ephone nstdres firsy dml secomd spécifice selfiaddreysése)in 89 first darpa e telephomeext
whetheror rlllg;nl;[c?SGil:j iaileccl)(r? al?e% aimsd gr%grcisaségqn iasthird area. A read key 50 and
an area key 60 supply key instructions to the control circuit 20 so as to select o
10 successively the telephone numbers stored in the second area of the memory '
40 and the area codes stored in the third area of the memory 40, respectively.
A dial key 70 supplies a key instruction to the control circuit 20 so as to
generate a selected area code and telephone number as a DTMF signal by
driving the DTMF generator 22. An editing key 80 supplies a key instruction
15  to the control circuit 20 so as to erase unnecessary extension numbers for
dialing except for the area code and the telephone number. A speaker 90
generates the_DTMF signal output from the DTMF generator 22 in the control

circuit 20 as a DTMF tone, and a buzzer 100 generates an alert signal output

from the control circuit 20 as an alert tone. -
20
Referring to Figure 4, a first area 4A of the memory 40 is an area for
storing first and second specific self-addresses. A second area 4B is an area
for storing telephone numbers stored in the RAM 21 and can store data of 12
digits. A third area 4C is an area for storing area codes. '
25

Referring briefly to Figure 5, in a paging system for performing
automatic dialing, after performing a normal operation, whether or not the

read key 50 is depressed is monitored and the telephone number of the



s i e

nonitored and the displaying area code and tel ephone nunber are_- . _ °"_ _
successi vely 10 converted into DTMF signals if the dial key 70 is ~~ =
depriegsed. An exanpl e of operation of the above-described enmbodi ment of the
i nvention will now be described in detail with reference to Figures 3 to 5.
15 First, a radio frequency signal is applied to the receiver 10 in
a POCSAG code formand the control circuit 20 controls the operation of
the receiver 10 so as to receive the radio frequency signal at its own
frame period. The receiver 10 denndula;gé_the received radi o frequency.
signal to shape the waveformthereof and convert the shaped signal into. a
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recei ver. | the; namber of depressians afithecarea ey 60 it displayedstogether iwith the sage
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An example of operation of the above-described embodiment of the

invention will now be ‘described in detail with reference to Figures 3 to S.

15 * First, a radio frequency signal is applied to the receiver 10 in a
" POCSAG code form and the control circuit 20 controls the operation of the
rece_iver 10 so as to receive the radio frequency signal at its own frame
period. The receiver 10 deniodﬁl’a_teé'th"e received radio frequency signal to
N~ shape the waveform thereof and convert the shaped signal into a digital signal. .

20  In this case, the reCeivcd'bné frame data consists of an address code word and -
a messﬁge code word. The control circuit 20 receiving the signal output from
the receiver 10 compares 2 specific self-address (customer administration
penal code; CAP code) stored in the first area 4A of the memory 40 with the
received address code word, to check whether t!le received signal is addressed
25  to the specific paging receiver. If they are thé same, the control circuit 20
- ~_stores the message code word in a predetermined area of the RAM 21 as the
received telephone number of a caller, at the same time, displays it on the

LCD 30 and notifies a user that a message has been received by driving the
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menory 40 uses a conmercial ly avail abl e EEPROM and, .here, .an EEPROM 10 _ of
4096 bits (256 words x 16 bits) will be described as an exanple. 'I'n the
first 32 bits area of the first area 4A, first address data of 18 bits such .
as Al area and frame data of 3 bits such as A2 area are recorded and, in™

t he second 32 bits area, second address data of 18 bits such as A3 area and
15 frame data of 3 bits such as A4 area are recorded. These addresses
recorded in the Al area and the A3 area are specific self-addresses. Let it
be assunmed that a CAP code is "0014588'1] the "quotient” is used as address
and the "remainder” is used as frane by dividing the CAP code by 8 in-the
pagi ng systuzeéO00858Butthér,] the contfblkibduit RO storesad avessage stared iihithe number
of the 20 guotient, " 1823" is used for an address and the deci nal
fraction tFoAMbR] of shecontrol cipcuit 301p thesecondrasea 4B ofithe memery d0rfors = 4) .
Therefore i n case of using,the CAP,.code ' 00145% &s &J&g first address,
"1823" of Psolschagthe reeeived nessage POWeE 8 durned Q} 1 Abave paginge A

ddr oss i < TECRVRCHY éélﬁaﬁﬁ%gﬁ%ﬁﬁé (GAROE =P bP 360 R flhfory 4 o

addresg \Ahle&hnigﬁ)oaaa re ms the! dboveementdoredcapettionh WeherP R4S ved
t el ephone nunbers are r ord That is, the received tel ephone nunbers as.
a nessage ana ntbm:ﬂCbpeurallldm?nW - 12 - 21 and, at the sane tinme, are

successively recorded in the address area of the second area 4B
corresponding to the RAM 21.so0 as to protect the nessage even if power is

turned off. In S.ca 48 .bi t ich ca tore 1 Its ar Lgned in

one tel ephone n Qf"%f%gle BCHW”ﬁW\QﬁPﬁWB r@'& é@FﬂPsﬂ"We@S‘ﬁ

codes are hRGABAPHD ulBEa cBiriercially available EEPROM and, here, an EEPROM v
10 of 4096 bits (256 words X 16 bits) will be described as an example.

In the first 32 bits area of the first area 4A, first address data of 18 bits
such as Al area and frame data of 3 bits such as A2 area are recorded and,
in the second 32 bits area, second address data of 18 bits such as A3 area and

15 frame data of 3 bits such as A4 area are recorded. These addresses recorded
in the Al area and the A3 area are specific self-addresses. Let it be assumed
that a CAP code is "0014588", the "quotient” is used as address and the
"remainder” is used as frame by dividing the CAP code by 8 in the paging
system (0014588 + 8 = 1823.5). In the above, the positive number of the

20 quotient, "1823" is used for an address and the decimal fraction thereof, "0.5"
multiplied by "8" is for a frame ©5+8= 4). Therefore, in case of using
the CAP code "0014588" as the first address, "1823" of 18 bits is recorded
as a first specific self-address in the Al area and "4" of 3 bits is recorded as
frame data in the A2 area. The first address is a single self-address and the

25  second address is a group address which belongs to its group.

In the second area 4B, the received telephone numbers are recorded.

That is, the received telephone numbers as a message are stored in the RAM



~area-4C is an area for selecti ng the-aréa code of the caller when

perform ng automatic dialing, and a size which can store at |east a nunber
aboye 4 bits is assigned because the digit nunbers of the area code may
differ between 10 areas. In the case that..a user confirns a received

t el ephone nunber and perfori® -automatic dialing undér the above condition,
first, the user depresses the read key 50 to confirmthe tel ephone nunber.
Then the control circuit 15 20 counts the nunber of depressions of the
read key 50 and -di spl ays the -correspend ng ‘t el ephone nunber stored in the
RAM 21 on the LCD 30. Wen a desi-red tel ephone nunber is displayed on the
LCD 30, tIH andyatthesameabmearedéiudicessivelyecoriedlinithe address ab¥dVbf thegnal is
generated through the control circuit 20. The DITMF signal is applied to

t he tel eptsgneng@rea dBacomesponding tothg RAM 2)swkas toproteat theenessage one

out put from the tel ephone . transmtter is pli ed .to the exchange. If it is
necessary Sv6n if pEWgEds turged gk Bbﬂ‘%ﬁ@%éf@%\é’ﬁﬁh-‘fwtf’ﬁq izm Menber ,

t he user .a desi I e nber on the LCD 30 by using 25 t he
read key é’gkgﬁgadgﬁgsﬂggeg’%hg ng'?';elg&k%@&m. Then, the control circuit 20.

di spl ays -an area code corresponding to the nunber of depressions of the
area key 60 together with the tel ephone nunber on the LCD 30 by sel ecting.
the area. code iln théehirliarea 4dCoa plGralitytdfearee wodys dfe resexded.i Thelthirdser

depresses - 13 - the dial key. .70, a desired tel e{)hone nunber and an area
code are dretd€sisvan gregefosrselestingsthe areprnde of ghe calley; whearperforming case

that the tel ephone.nunber Jjncludes. an unnecessary, extensi on nu ., for
dial ing, iAutoHplie dighing, and & Stas, Which cATLStorg AL fest & myihtier, dhabie R Hits
Lel ephone ;24687 P BebATEEfhe digit numbers of the area code may differ between

10  areas.

In the case that a user confirms a received telephone number and

- performs automatic dialing u_hder the above condition, first, the user depresses

“the read key 50 to confirm the telephone number. Then, thé control circuit

15 20 counts the number of depressions of the read key 50 and __d-isplayé_ the

' correspénding- telephone number stored in the RAM 21 on the LCD' 30.

When a desired telephone number is displayed on the LCD 30, the user

depresses the dial key 70, In that case, a DTMF signal is generated through

/- the control circuit 20. The DTMF signal is applied to the telephone
20  transmitter through the speaker 90 and the DTMF tone output from the .

' telephone transmitter is applied to the exchange.

If it is necessary for the user to.consider an area code of the telephone
number, the user selects a desired telephone number on the LCD 30 by using
25 - - the read key 50 and depresses the area key 60. Then, the control circuit 20
displays an area code correspohding to the number of depressions of the area
~ key 60 together with the telephone number on the LCD 30 by selectiﬁg the

area code in the third area 4C of the memory 40. Next, if the user dcpifesses



5 by using-the editing key 80. That is, when depressing the editing key
80 briefly, the cursor on the LCD 30 is shifted, and when depressing the
editing key 80 for |longer after stopping the cursor at a digit |ocation .
whi ch should be erased, the digit is erased. Here, the editing key 80 nust
be depressed for nore than a few seconds. 10 Turning to the performance of
automatic dialing, the control circuit 20, if a key instruction is not
sensed, anal yzes frame data received through the receiver 10 and
successively records the contents of th§3qpssage code word at a
correspondi ng address | ocation anong theé“RAM 21 and the second area 15 4B

Che dat o of e 201 REYT0, o esliR0 sEiebRiont nhiibeP 4 3R BreR fge e Bty 1 "
area 4A of _téz@.emwrss_ e DIWEF sidifal 2b®uethdes Gh i i@ dedse’ that tRe SeRiphoie

condition, iT depression 20 of The read key 50 is sensed, the control
circuit 20 numbercinclides am unneteysaf 2xtensiork auntber Her dihling.cliteptaynbe nurber
stored in the RAM 21 exists or not in a step 504, and if it exists, reads
out the findiecessary:.dow the ussrcionerase theryanecassary telephone extension pumber

gggb i el ay B Osife e reqifine dY, 80 %@%@5?&@{@?gﬁwéﬁﬁsit%'&eéﬁﬁr@%@a @”:Or "
Thon the cHidfBR e Slrsf! diPthe NG 30 Js iAed, Bhd wheGpehsids dRTGMENE T
key 50 in tHeys8®foriofgenshel aopping tho eutsorapaatigit locition whichshoBRibE L

corresponding to the nunber of depressing the read 1- 4 - key 50 on the
LCD 30 i n a esased,3b8 digitds erased, Here,htheleditiag key &) must be depressed for
more than a few seconds. - ~
10

Turning to the performance of automatic dialing, the control circuit 20,
if a key instruction is not sensed, analyzes frame data received through the
receiver 10 and successively records the contents of the message code word
at a corresponding address location among the RAM 21 and the second area

15 4B of the memory 40, when the contents of the address code word coincide
with the data of the first address or the second address stored in the first area
4A of the memory 40.

Under the above described normal operation condition, if depression -

20  of the read key S0 is sensed, the control circuit 20 notifies this in a step 502,
checks whether the telephone number stored in the RAM 21 exists or not in

a step 504, and if it exists, reads out the finally received telephone number
among the stored telephone numbers through a step 506 and displays it on the

LCD 30. The user confirms the display of the finally stored message as

25  above described and depresses the read key 50 continuously to select a wanted
telephone number. Then, the control circuit 20 counts the number of

- depressions of the read key 50 in the step 506 and displays the telephone
number of the RAM 21 corresponding to the number of depressing the read



t-el ephonme nunber read out fromthe RAM 21 corresponding to the nunber of
depr.€ssi ons of the read key 50 is displayed whenever the read key 50 is
depregsed. 5 In this case, if the user shouid |like to call the tel ephone
nunber -di.spl ayed on the LCD 30 by automatic dialing, the user nust
det er mi ne whet her. or. not the tel ephone nunber shoul'd be considered as
regional or local. The regional or local characteristic is determ ned by
considering the 10 respective |locations of the caller and the user when
pagi.ng by a radio call. Therefore, if.tp§4gser depresses the area key 60,
the controf circuit 20 notifies this in a step 510, reads out an area code

whi ch correspon to they .of - depr iong of -t he- r _ 6Qni he
third area 4%%1% R Wgﬁilﬂ 2 %?%?@14@"%5&?{)&3\ ?ﬂegiitq%lg g?)’rﬁrglé% of
depr essi ons g, fAb&E a8 Vut Trém ThE RAKT 21 845 xgg]ﬂ] Rl .
correspondi ngle r@e?gﬁ@btogetaﬁ)grﬂmzﬁf ﬁe%%g%%?se téﬁgegcﬂg?éﬁ%ﬂﬁ x(.a?fon
the LCD 30. depressionglof, thehmsadckeysiSleis displdyedr ahienevar the rewdakey 50 is

- characteristic after selecting a desired telephone nunber by using the read
- key 50, the depressad.ects the corresponding area code in the third area 4C

of the ngnnry 40 by using the area key 60, and then, the area 20 code is
di spl ayed together with the tel ephone nunber on the LCD 30. In this case, ..

on the’LCD 30, 1 ey thabl @l SR bndli FE %707 A8 ldhone’ e

-

Mes the area

code + tel eDBEPBwEH”@ﬁ”the 25CD 30 by dutbinatic"@iating] thé RRef afilist! Béfermine
unnecessary extension nunbers, etc., for dialing are included in the

t el ephone nuwhethertdrenet ¢he ¢sieploonennuimbes shiould debeonsidered cas vegiomal corr bed
above, the unnecessary data for djaling nmay he erased using the editing key
80, and, in logah Theategionaliar loggl 'éarag@al%ﬁuy determined by Considering the

10 respective locations of the caller and the user when paging by a radio call. -
Therefore, if the user depresses the area key 60, the control circuit 20 notifies
this in a step § 10; reads out an area code which corresponds to the number
of depressions of the area key 60 in the third area 4C of the memory 40 in a
step 514 after counting the nﬁmbe’i' of depressions of the area key 60 in a step

15 512, and displays the corresponding area code together with the respective
telephone number on the LCD 30. Accordingly, when considering the
regional or local characteristic after selecting a desired telephone number by
using the read key 50, the user selects the corresponding area code in the

- ' third area 4C of the memory 40 by using the area '-key 60, and then, the area -

20  code is displayed together with the telephone number on the LCD 30. In this

| ‘case, on the LCD 30, since a display area of the area code and the telephone
number are assigned separately, the displaying location becomes the area code

+ telephone number.

25 Furthermore, in the case that unnecessary extension numbers, etc., for
dialing are included in the telephone number, these extension numbers should
be removed. As described above, the unnecessary data for dialing may be

erased using the editing key 80, and, in such a case, this may be used only if



- 15 - the user quickly depresses the editing key 80 within a predeterm ned
time. Then, the cursor on the LCD 30 can be shifted, and if the cursor is

| ocated at the unnecessary data displayed on the LCD 30, the data may be: .
erased only if the user depresses the editing key 80 for nore than the
predetermned tine. 5 Hence, if the control circuit 20 senses the input

of the editing key 80 for nore than the predetermned tine in step 516, it
erases the data at which the cursor is currently |ocated now on the LCD 30
in a step 518. To perform automatic QH§LFM after erasing unnecessary data
contained 10 anong the tel ephone nunmber and the area code, the user

depr esses ' : : e LELESGinhdll S 1N A
step 520 a‘r}llge%%rﬁv urlt sxlt i‘%’fﬁ%gﬁ%@h’fﬁﬁgﬂﬁ gﬁ“ﬁ@u%ﬁ@ﬁ Eb’?’hllel;‘éL&C%l n@%
present|y Them, thelTuvborsogthe LEDBO can bet shifted Nind) éhtheadurso” s lotatedst ep

522. The DTMF signal output fromthe DIMF generator 22 is converted to a
DTMVF t one atithe ugnecas ata displayed @othedaCERLI,i the data may hestragedorlyexchange

th h a] |t h t 1 tt . handset ) . t he ab,
préﬁzgsle";‘ i 3hE e drair oGS i Ghne Koy &4 fisgnpre Bapae hipdetesonip p%égzt the
user selec < NLLE )

50 and er a@g@ﬁg“ﬁ%ﬁ@@g@?&@% saét%ﬁge) ﬁmgi'én glhﬁgf ?ﬁé@#@g k%g ?g@ ﬁ an 6pt§r for m'%ng

a dialing thin¢hé peedeferniinéd tinsd/irPStep'5S16hat érdlsdsi the dayatBWhichiehe curstr | nput
order of the area key 60 and the edltlgg key 80 do not matter even if they

have the iispurrentlyclocatedrmew onvhenL&€D3QiinadstepIMEBhone nunber is sel ected,
it is converted to a DTMF signal through the dial key 70, which can 25
bring the same effect as an automatic dialing function. Now, by way of

of “the memory. aBoRPEokel pitBlic il REF Bfasty nicbeRiy difa bl 2 “

10  among the telephone number and the area code, the user depresses the dial

key 70. Then, the control circuit 20 notifies this in a step 520 and converts
the telephone number displaying on the LCD 30 presently into a DTMF signal
by driving the DTMF generator 22 in a step 522. The DTMF signal output
from the DTMF generator 22 is converted t6 a DTMF tone through the

15  speaker 90 and applied to the telephone exchange through a local telephone
transmitter (e.g a handset).

In the above processes for performing automatic dialing in a paging
receiver, first, the user selects the telephone number to be dialed by using the )
20  read key 50 and erases the unnecessary data when adding the area code and

performing a dialing by using the area key 60 or the editing key 80. Here,

the input order of the area key 60 and the editing key 80 do not matter even

if they have the input order changed. When a desired telephone number is

selected, it is converted to a DTMF signal through the dial key 70, which can

25  bring the same effect as an automatic dialing function.

Now, by way of example, assume that the data in the second area 4B
and the third area 4C of the memory 40 are as in Table 1 below.



-16 -.- Table 1 - the second area the third area (maxinmum 12

digi'ts) (maximum 4 digits) 1 263- 1627

00 Z@ 728 - 8169 . 02 5 3

568 - 4345 032 4 . 745 -008432

0331 5 . 461 - 8038 : 0546 6 30 -
- 3344 0681 10 Assume that the user selects the nunber

of 0331 (an area code) + 745 (a tel ephone office nunber) + 0084 (a
. tel ephone nunber) + 32 (an extension 1516 -nunber) for automatic dialing. In .
this case, it is assuned that, in the second area 4B of the menory 40, the .
t el ephone nunber is applied and stor-e?l‘ableel eto, and, in the third area 4C
of the memor t h . ) '

First, the § ] (P ﬁg E !
depr essi ng [ he read key 5 CFE‘FQP ATE e RAVI 21, eIl 48R e phone flunber
with the stp phorﬂmaﬁmm 12 digit® sechnd at(waBUBT“tqigltﬁermry 40 is

in a stored n. Ther ﬁue contrpl circuit di splays th
' respond 'he_punbet of depresstons of the rkad 25

key 50, andj i "4"th p228 _'_ o t he nunper, 745 - 8432 is di spfayed
on the LCD F ~—Lthe 1 ] it ' ne .
nunber Ry de n‘g the areggkess480 or thejediting key3g0. Wen. thefl user

4 745 - 008432 s |
s | 461 -8038 | 0546
6 | 30 - 3344 B 0681

10 L————=====———— —_—

Assume that the user select; the number of 0331 (an area code) +.745

| (a telephone office number) + 0084 (a télephone number) + 32_ (an extension

5 number) for automatic dialihg. In this case, it is assumed that, in the second
area 4B of the memory 40, the -te'leph'one' number is applied and stored
thereto, -and, in the thifd ére"a 4(‘3"' 6f the memory 40, the area code is set as

shown in Table 1.

20 First, the user confirms the telephone number stored in the RAM 21
by depressing the read key 50. Here, in the RAM 21, the same telephone
number with the stored telepho_né number in the second area 4B of the
.mcmoxr'y 40 is in a stored cdhditionf. Thefefdre, the control circuit 20 displays -'
the telephone number corresponding to the number of dépressiohs of the read

25  key 50, and, in the "4"th position, the number, 745 - 008432 is displayed on
‘the LCD 30. Then, the user edits the number to the desired telephone
number by depressing the area key 60 or the editing key 80. When the user



- 17 - depresses the area key 60, the control circuit 20 displays the .- . _~
correspondi ng area code in the third area of the nenory 40 together with -
t he tel ephone nunber on the LCD 30. Therefore, the area code and the [~ -
t el ephone nunber of "0331 745-008432" are displayed on the LCD 30. In tHfs
case, since the 5 extension nunber "32" is unnecessary data for dialing, -
It should be renpved by using the editing key 80. Here, the editing key 80
is used in two nodes and if it is depressed above a predetermned tine, it
serves as a erasing function, and if dgpressed far less than the -
predetermned tine, it serves as a cursor shift key. Accordingly, the

ext ensi on Ve o diHeY corfttdlocitéhi ikl mﬁ;}, n

per form ng%ﬁtﬁg%so% ?)l‘reéclg sgg’, We nudggcel?‘,gm' %g?l’g%g* 8%38%8 I's n(ﬂﬂsggl ayed.

Here, if tlaceaicode depthesthird area of the keomary, 40 togethef with chettelephone s
driven and the tel ephone nunber displaying on the LCD 30 is converted as a

DTMF si gnamumbsr on the LGD 30, vEherefose, thearea code gadithe telephone numbert he
case of conti,yi L\ed tel ephone n erfornng autopatic
Gialing of o030 rHA3-DREHEF ars Siselareuy thehOThAG: B, i coseqedicr dB ar ca
code ard e | J SRHY ¢ [ WFE t el errors
genera?gd Sgﬁnﬁg’déagﬁpﬁ‘; %%nl %@%ﬁ%ﬁdﬂ:ﬁ@ﬁg@r@gﬂ@;ﬁ%p ong nunber -
can be mai pyoudif ﬁé’%ﬂiﬁﬁ]\g R&YB0. ZHere, ithe ledithfkey BO isiedlin twidnfodesd
reliability” WiiTe a preferred enmbodinent of the invention has been
parti cul ar lapdsifoitnisadepressedr abowk; ai predetcrntined: fitae,sitosarves ashverasingl | ed in
;B?r?[tahg t np(;:l!gf | ca,tfiq%ns I n get |#gin;‘ym%eprréggt%r&/lmﬁelao#}ne?%ps%%ésn farom t he
cursor shift key. Accordingly, the extension number "32" is erased by using o
10  the editing key 80. When performing the above processes, the number, "0331
745-0084", is displayed. Here, if the user depresses the dial key 70, the
DTMF generator 22 is driven and the telephone number displaying on the

LCD 30 is converted as a DTMF signal.

15 As above described, in a paging receiver, in the case of confirming a
received telephone number and performing automatic dialing of the confirmed
telephone number, by considering a desired area code and erasing unnecessary
data contained in the telephone number, errors generated during dialing can be
minimized and the stored telephone number can be maintained even if power N

20  is turned off, thereby improving reliability.

While a preferred embodiment of the invention has been particularly
shown and described, it will be understood by those skilled in the art that
modifications in detail may be made without departing from the spirit and

25  scope of the invention.
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CLAI M 1. A method for automatic dialing in a. paglng systen1haV|ng a
menory for storing a specific self-address in a first area a recei véd
t él eprone nunber 5 in a second area and an area code in a third area,
wherein said received tel ephone nunber .is stored into said second atea if
received with an address which'is coincident with said specific

sel f-address and thereafter, the stored tel ephone nunber is selected by
depressing first to fourth keys and a dual tone multi-frequency (DTM)
signal is generated through a tel ephone {$ansnitter,-.10 the nethod

conprising the steps of: selectively displaying on display neans, when said

first key isg?mgsed a tel ephone nunber corresponding to a nunber of
depressions of said first key, said tel ephone nunber being stored in said

second area of said 15 nénnry, selectively di spl ayi ng on said display
means, when ald d, .an area code corresponding to a
nurmber of defrr ess Wgﬁ' q)utg cfﬁﬁ'g% 1§ GgRAgtes sYstem BﬁY’&gt%m

nunber, said 7 d nory;
opt i onal Ty i RayE SpPEE el Riferth o Ard #Br &*f{l%ﬁyé%@gsﬁﬁigfﬂbép
char act eg W“i'nCQ deéobd'cﬂréﬁ‘ta% BY ates EoderinddRfdt mat th%ibﬁﬂ@mﬂufé&ived

di spl ayed on said display means, when said third key S depressed and 25
converting tﬂetephdneemml@érapm@mdnntmmdlsemm areanif recexweduwith -ahrasgiresscy
(DTMF) signal when said fourth key is depressed, and transpitting said dual

tone nulti- fwbxgbemgoxogdw; wsﬁhgsm spemﬂeesd%a@bwnén@ thereafter.cthe stared1 11

111111 111111 1 %)111% %um er is selected by depressmg P rst to fourth keys and a dual tone

N mulu—frequency (DTMF) signal is generated through a telephone transnfitter,
10  the method comprising the steps of:

selectively displaying- on display means, when said first key is
depressed a telephone number corresponding to a number of depressions of
said first key, said telephone number being stored in said second area of said

1S  memory;

selectively di'splaying on said display means, when said second key is
depressed, an area code corresponding to a number of depressions of said
/- second key, together with said telephone number, said area code being stored

20  in said third area of said memory;

optionally editing a telephone number to be transmitted by erasing a
character which is indicated by a cursor among the telephone number

displayed on said display means, when said third key is depressed; and

converting the edited telephone number into a dual tone multi-frequency
(DTMF) signal when said fourth key is depressed, and transmitting said dual

tone multi-frequency (DTMF) signal to the telephone transmitter.

- o AR
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19 2. A net hod according to claim1, wherei n said rnermry s an

electrically erasable and programrabl e read only nenory (EEPROM) capabl é .of
protecting stored data when power is turned off. 5 3. A et hod for

automatic dialing in a paging system having a read key, an area key, a ofal
key and a nenory for storing a specific self-address, a received tel ephone
nunber and an area code in first to third areas, the nethod conprising the
steps of: 10 selecting first data corresponding to a numnber of
depressions of said read key as a teledﬁpne nunber, when said read key is
depressed, said first data being stored in said second area of said nenory;

sel ecting sZcondAdagthodaiccerding @ oluimol ,awhereiresaid imeinpreisdmeleceicaligi d 15
area key as an area code, when said area key is depressed, said second dat a

bei ng st or eerasable aand tpmgdaramblmfregdu anlye roemory (EEBROM) i capable of

sel ected area code an | ephone nunber |nt dual tone multi-frequency
(DTMF) si gniioteging &P‘&I E%Ppg’edé’bf‘é@ nd 20 transmtting said
sel ected area code and t el ephone nunber to a teI ephone transmitter. 4. A
met hod according to claim3, wherein said rrermry is an electrically

erasablg ami proarmemd for aatsmai¢ dialigoi b@ﬁg@}’hmﬁﬂh@ﬁh #teadkey,
protecting stored data when power is tur ned 0 111111 1 1111 -
111111111114 afeln key,Ca dial keyVandsa memory for storing a specific self-address, a
received telephone number and an area code in first to third areas, the method
comprising the steps of:
10 selecting first data corresponding to a number of depressions of said
read key as a telephone number, when said read key is depressed, said first

data being stored in said second area of said memory;

selecting second data corresponding to a number of depressions of said
15  area key as an area code, when said area key is depressed, said second data

being stored in said third area of said memory; and

convei'ting said selected area code and telephone number into a dual

tone multi-frequency (DTMF) signal when said dial key is depressed and

20 transmitting said selected area code and telephone number to a telephone
transmitter.

4, A method aécording to claim 3, wherein said memory is an electrically
erasable and programmable read only memory (EEPROM) capable of
25  protecting stored data when power is turned off.

* 4 L 0n S *



5. A pagi-ng- .recei-ver for autonqtlcally dialing a received tel ephone
nunber of a caller by "anal yzing a received radio frequency signal, the
récefyer conprising: 5 recei ver neans for denodul ati ng the received
radi o frequency signal, shaping waveforns thereof, and converting the
shaped signal into a digital signal; control circuit=nmeans connected to
sai d receiver neans for controlling 10 automatic dialing function
according to key instructions and having a first nenory for storing said
received tel ephone nunber. and dual ton@@ulti- frequency (DTMF) generator
means for converting a transmtting tel ephone nunber into a dual tone

mul ti-frequgncy AT | . aidlign seoeIesd I d
control ci rgwt gegg:gﬁ%%g?géfa@)irngmgg ic;ég eP{/ed tgl ephone ;‘tﬁ%ﬁoﬁé.
accor di ng 't aumbeprof al callgnbly amalgzing aordcebledciradioi frequemcy, sigrmbe dhel
nmenory connected to said control circuit neans, for storing 20 first and
second specreiqewarenmnmangmes in a first area, said received tel ephone
nunber in a second area and an area code in a third area; read key neans
connected to said control circuit nmeans, for supplying a key instruction to

nurber S35t or ed | FESHE THERBHED kSR e YEETTS YR Y i oS
L M Schap m% wavdf6in& her8BANEnd eORGSHting the stapdd Wigndldints iar digital means,
for supplying a key instruction to said control circuit nmeans so as to

sel ect succsigaalel y said area code stored in said third area;

— control circuit means connected to said receiver means for controlling
10  automatic dialing function according to key instructions and having a first
memory for storing said received telephone number and dual tone multi-

frequency (DTMF) generator means for converting a transmitting telephone

number into a dual tone multi-frequency DTMF signal;

15 ' display means connected to said control circuit means for displaying
said received telephone number according to a control signal of said control

circuit means;

— a second memory connected to said control circuit means, for storing .
20  first and second specific self-addresses in a first area, said received telephone .

number in a second area and-an area code in a third area;

read key means connected to.said control circuit means, for supplying
a key instruction to said control circuit means so as to select successively said

25  telephone numbers stored in said second area;
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- .5 - di al key neans connected to said control circuit neans, for

suppl ying a key instruction to said control circuit neans so as to convert

a selected area code and tel ephone ‘nunber into a dual tone nulti-freququy'-
(DTMF) signal-by driving said dual tone nulti-frequency (DTMF) generator,

10 editing key -neans connected to said control circuit neans, for
supplying a key instruction to said control circuit neans so as to erase
unnecessary extension nunbers for dialing except for said area codes and

" said tel ephone nunbers; and 15 2. (speaker neans connected to said
control circuit means, for converting said dual tone nulti-frequency (DTM)

signal output f | { | soof f said
control circuit meal?lé;J ﬁlﬁg gégogﬁéﬁec!@ngdlﬁu‘{o?‘?@? ?%ﬂ‘e‘%%ﬂz%ﬁﬁﬁ@)l%nénd
suppl yi ng aiked ifistalction® siid tontrdl Sieeiinmeandid/as té select suctedsivelp Raidk
transmtter; 20 whereby, in use, a desired tel ephone nunber is Sel ected by
sai d read &reg, caxdei storedeim saddighirl ares; sel ect ed t el ephone nunber is sel ected
by said area key, and said area code and said tel ephone nunber are
converted into a dual tone nulti-frequency (DTMF) signal by said dial key.

o ber camne D <fifby KEG Tuls. cdlROkd B sald ORTHb) EREUY oiteilsl 1ok RundlbFE"*Cec on
menory neaggel QhsthdQidn'@ ik eoRREHEEirclit hidans 3b %S ith LAnvEA WSsel&ted &ECt I N a

: i %3
desired one of said store% t el ephone nunbers, second sel ection nmeans for

sel ecti ng eodtcand telepieneohumberl itbar dualaone multiefrequentyd(DTMIE) signals f or

generating a dialing signal representing an area code and tel ephone nunber
by driving said dual tone multi-frequency (DTMF) generator;

%

~
10 editing key means connected to said control circuit means, for
supplying a key instruction to said control circuit means so as to erase
unnecessary extension numbers for dialing except for said area codes and said

telephone numbers; and

15 speaker means connected to said control circuit means, for converting

said dual tone multi-frequency (DTMF) signal output from said dual tone

multi-frequency (DTMF) generator of said control circuit means into a dual

tone multi-frequency (DTMF) tone and supplying said dual tone multi-

frequency (DTMF) tone to a telephone transmitter; -
20

whereby, in use, a desired telephone number is selected by said read

key, said area code.of the selected telephone number is selected by said area

key, and said area code and said telephone number are converted into a dual

tone multi-frequency (DTMF) signal by said dial key.

6. In a paging receiver, means for automatically dialing a telephone number,
comprising first memory means for storing telephone numbers, second

memory means for storing area codes, first selection means for selecting a

A} ———
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“sel ect ed by said selection nmeans. 5 7. An automatlc di al i ng neans
substantlally as herei nbefore described vmth reference to Figures 3 to 5 of

the\agconpanyi ng draw ngs.

22

desired one of said stored telep_hbne numbers, second selection means for
selecting a desired one of said stored area codes, and dialing means for
generating a dialing signal representing an area code and telephone number

selected by said selection means.

7. An automatic dialing means substantially as hereinbefore described with

reference to Figures 3 to 5 of the accompanying drawings.

2
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