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BACKGROUND OF THE INVENTION

FPield of the'invention
The presént inventiop relates to mobile terminal
equipment having.a time displaying function, and more
5 particularly to mobile terminal equipment suitable for
mobile telephones, for instance,_to be used in a plurality

of geographical areas differing in standard time.

Description of the Related Art
When moBile terminal equipment of this kind is to
10 be used in any area belonging to a standard time zone
different from that of its home memory station, it is
desirable for the time display of the equipment to be
automatically adjusted to the standard time of its use.
For mobile terminal equipment of the IC card-inserting
15 type, it would be more convenient for contact with the
h main area of the uée (home town) of the IC card to have
the standard time of the home toﬁn displayed rather than
that of thé area in which the mobile terminal equipment
is used.
20 Mobile terminal equipment with a function to
automatically calibrate the disélayed time is disclosed
for use in multi-channel access (MCA) systems in a
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When nobil e term nal equipnent of this kind is to 10 be used in any area
belonging to a standard tinme zone different fromthat of its hone
menory station, it is desirable for the tinme display of the equipnent
to be . . automatically adjusted to the standdrd time of its use.

For nobile term nal equipnent of the IC card-inserting 15 type, it would
be nore convenient for contact with the mai n area of the use (hone
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data from the radioc base station, and calibrates its

5 own time in accordance with the reference time data.
However, if time data afe addéd to data information,
the need to process the time data will inevitably eniarge
the circuitry of the mobile terminal in dimensions, and
this is undesirably for mobile telephone systems or other
10 systems which require mobile terminal units to be

simplified in configuration.

SUMMARY OF THE INVENTION
Objects of the Invention
A first object of the present invention is to provide a
15 mobile terminal equipment which is capable, even if moved
to a geographical area differing in standard time, of’
automatically displaying the time of the area in which
it is used, and moreover is simple in configuration.
A second object of the invention is to provide a
20 mobile terminal.equipment of the IC card-inserting type,
capable of au@omatically displaying the standard time of
its home town irrespective of the area in which the mobile

terminal equipment is currently used.

Summary of the Invention

25 In mobile terminal equipment according to the present
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-2-7 distlosure No. 1990-58937; disclosed on February 28, 1990; -the. - - -
invention entitled a nobile communication systen). Thi St TRRIe! §as B8R epidded
equi pnent receives reference tinme data fromthe radio bgl ' d
calibrates its own tinme in accordance with the refer enceﬂm Mn!llmu
However, if tine data are added to data tnBormation, the SS
the time data will inevitably enlarge the circuitry of the nobile term na
in dinmensions, and this is undesirably for nobile tel ephone systens or

ot her systens which require nobile termnal units to be sinplified in
configuration.invention, a locational infoxupii®y geEnegrEtingERirenit | t

is an object of the present invention to aneliorate-one or nore
di sadvant ages FRe¥aEeprloragienal infomprbion nindicakingsyichopLt fe

resent inventjon re | Vi i | rnn
present © tpfuréfftf &8 PLONASEY IPBLI S 18I M D%, be selected for

display. A time difference calculaﬁing circuit, ready

5 in advance with time differengé information concerning
the standard times of the plurality of areas obtained
from said locational information, calculates  the time
difference between the standard time corresponding to
said locational information and a separately preset one

10 of said standard times. A clock circuit generate time
data counted according to one of said standard times.
A time data correcting circuit is responsive to said time
difference for correcting said time data into the time
data of the standard time of the area corresponding to

15 said locational information. A time display displays
the time corresponding to the corrected time data.

One of the aspects in which this mobile terminal
equipment is to be put into practical use is mobile
telephones of the cellular type. Such a mobile telephone

20 generates aid locational information in response to a
radio signal from the radio base station. This 1bcational
information may be a zone identification code signal
indicating the current location registration area of
this mobile telephone.

25 Another aspect in which the mobile terminal equipment

would find practical use is cellular mobile telephones of



equi pment conprising: |ocational i nfor mati on generatlng ‘means for
generating |ocational information indicating which of a ﬂmuﬁakt BﬁhRﬁlm&i
standard time zones a given |ocation belongs to, said Ioca

i nf ormati on generating neans including'a ROM for storing,

| ocat'i onat information, the main area of~ Wse corresponding to one o
standard time zones, clock neans for generating tinme data counted accordlng
to a preset one of said plurality of standard time zones; tine difference
calculating neans for calculating a tine difference between one of said
standard ti methend€ saddrtiassrdidgr dype.me InorkdeofIC lpardr 8 edameshondi ng
to said locational information, said tinme difference calculating nmeans

i ncl udi ng an t&echomef gowst énf@g'martm&fcéhﬁ e rsionf Moaiadgs fromene t he
standard tine zone of said main area of use and _those_ of a plurallty of
areas of use, 9eRFdFaphirelc 3r@a flepmRtbeFeanSucd o 8RMids Selephonse
difference fromsaid IC card; tine data correcting neans responsive to
said time dlfPéﬁénGQeCQP@ﬁl§Pﬁﬁgaﬁe§ﬁ§ e PP@&tgﬁéorgétﬁopvwén@ata to
the time data_of .the dt zone corr spond onal
nfor mti 9n: - 5RaASI AETIREG! BPiee ARYRT O EGR BRI ng e thed 106 AL

to sald Corrgcaggl%%g%gdgg%cult. Therefore, this mobile telephone

displays the standard time of this home town on its time
display.
Still another aspect in which the mobile terminal
10 equipment could be put into practical use is mobile
telephones of the IC card-inserting type. Such a mobile
telephone stores the area in which the telephone is
currently used into a locational information storage as
locational information. Meanwhile, in the IC card are
15 stored in advance the standard time of said home town,
which is predetermined, and the differences from the
standard times of a plurality of areas of use inciudiné
the area of current use. An IC card interface circuit
reads out the time aifference between the area of use and
20 the home town from the IC card into time data correcting
circuit, which corrects the current time data into the
time data of the home town in response to the time
differeﬁce. Accordingly the_time display displays

the standard time of the home town.

25 BRIEF DESCRIPTION OF THE DRAWINGS



-3 - "', According to another aspect of the present invention there is
provi ded nobile term nal equi pnent conprising: |ocational information
generating means for generating |ocational information indicating which of
a plurality of standard tinme zones a given |ocation belongs to, said

| ocat’i onal- i nformation generating neans 4 rglauding an IC card for storing a
main area of use as said locational information, and IC card interface
means for reading out said main area of use fromsaid I C card; clock neans
for generating tine data counted according to a preset one of said
standard tinme zone$he iahowh-martnmed axd Witiemphisrtss f ofeataloes andig a
time difference between one of said standard time zones and the standard
time zone of SfGvanh@Egesarafh e pxreseanthelnyant sy rmeick} egammstoresponsi ve
to said time difference calculating neans for correcting said tinme data
into time daPRErete fxomddhad ftqlgl@wzié’f% R SRF kR-ien dvhestat i onal
information; and time display nmeans for displaying a time corresponding to’
sai d correct eda&Te iPqceniunction: std Fha GFcadmRamgigihdrassngs - of the

present i rgventwihoerllsetir;le.re is provided a nobile

FIG. '1 illustrates a,mdbile telephone system to
which a preferred embodiment of thé invention is applicable;
FIG. 2 is a block diagram of the preferred embodiment
of the invention}

10 FIG. 3 is a flow chart for describing the time
displaying operation in the mobile telephone set 7A
shown in FIG. 2;

FIG. 4 is a block diagram of another preferred
embodiment oflthe invéntion;

15 FIG. 5 is a flow chart for describing one of the time
displaying operations in the mobile telephone set 7B shown
in FIG. 4; and - ‘

FIG. 6 is a flow chart for describing another of the

time diéplaying operations in the mobile telephone- set 7B.

20 DETAILED.DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring.to FIG. 1, this cellular mobile telephone
system Eonnects mobile telephone switching offices (MTSO's).
2a and 2b, differing from each other in standara time,
via a fixed communication network 1. The MTSO 2a has a

25 location registration area 4a, consisting of a plurality



tern1na| equi pnent provided with: |ocational information storage neans for
storing in advance |ocational information representing an area of use;
cllock means for generating tine data counted according to the standard
tirme .of said area of use; an IC card for storing in advance the tine

di fferences between the standard tine or'ésﬁ?edeternined mai n area of use
and those of a plurality of areas of use including said area of use; IC
card interface nmeans for reading out said time difference of the area of
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of base stations (BS's) 6, each corresponding to one or |
another of the cells 5. This mobile telephone system
further connects to the fixed commﬁnication network 1 the
location registration area 4c of a home location memory
10 office (HR) 3,'which is an MTSO, and many other location
registration areas not shown herein. ‘These many location
registration areas may have the same standard time or
different staﬁdard times. Here, the mobile telephone set
(MS) 72 has the location registration area 4c as its home
15 town and the HR 3 as its home location memory office.
Referring to FIG. 2 together, the mobile telephone
set 7A performs communication with another mobile'teleéhone
set and the fixed communication network 1 via one of the
BS's 6. Thus, the antenna 11 of the MS 7A receives radio
29 signals, including the area identification signal of the
location registration area 4a, from the BS 6. Such an
area identification signal is assigned in advance to each
1ocatioh registration area. The receive radio signals
from the antenna 11 are converted by a radio portion 12
25 into intermediate frequency (IF) signals. In response

to these IF signals, a microprocessor (CPU) 31 and a



- 4 - standard tines; tinme difference calcul ating nmeans for reading out
said locational information and calculating the tinme difference between
one of said standard tines and the standard tine of the area correspondi ng
to.said |ocational information; tinme data ,correcting neans responsive to
said tinme difference for correcting said"t7ne data into the tinme data of
the standard tine corresponding to said |locational information; and tine

di splay neans for displaying the time corresponding to said corrected tine

dat a. control portionBLAT Bgéﬁéfﬁr&qa\l %MTﬁwy%ring a

-5-
program to operate the CPU 31 and a RAM 33 for use in

arithmetic operation, supply speech signals to a micro-
phone 19, and reproduce said area identification signal
5 in a diéital.form. The control portion 16A, in response

to data from a keyboard 20 and speech signals from a
loudspeaker 21, sends transmit signals to the radio
pdrtion 12, which converts these transmit signals into
transmit radio signals and transmits them from the

100 antenna to the BS 6. The line connection and other
procedures between the BS 6 and the MS 7A are executed
in accoxrdance with methods known t6 persons skilled in
the art. a freqﬁency synthesizer portion 14, under
control by the control portion 16A, performs channel

15 switching between the MS 7A and the BS 6.

The clock circuit 18 of the MS 7A generates time data
counted according to the standard time of the locétion'
registration area 4c, which is stored in a ROM 15A as
the home town in the form of an area code signal. The

20 ROM 15A are also ready in advance with time difference
data indicating the differences between standard times,
each corresponding to one or another of said area
identification signalé which can exist in the coverage
of this mobile telephone system, and the standard time

25 of the area 4c. The control portion 16A, upon receiving

an area identification signal from the BS 6 in the location



Theiabobéfnentioned and ot her objects, features and advant ages of the

present invention will becone nore apparent fromthe follow ng
detai |l ed description when taken in conjunction with the acconpanying
dr-awi ngs,- 5 wherein: FIG 1 illustrates a nobile tel ephone
systemto’ whi ch a preferred enbodi-nght- of the invention is

appl i cabl e; FIG 2 is a block diagramof the preferred

enbodi nent of the invention; 10 FIG 3 is a flowchart for
describing the tine di spl ayi ng operatlon in the nobil e tel ephone set
7A show¥F e shrgtipn area 4b, repdg oy §aa}do|fdén@ d%lefgﬁ%ﬁrtﬁe Sikaher
preferred enbodi nent of the_invention; 5 Is.a flow

chart for des@Si ity atﬁlﬁié:etﬂs Sfgnglnef the Ptﬂ”%d-lse%ﬂl ﬁﬁ‘%ﬁé%% |W“E€he

mobi | e teleph% %fS%%ﬂQ% a a to the time data counted by the clock

circuit 18. Then, the control portion 16A transmits the

5 time data corrected with saidltime difference data, i.e.
the time data of the standard time corresponding to the
reproduced area identification signal, and a display
portion 17 displays the time according to the standard
time of the location registration area 4a.

10 The mobile telephone set 7A, when it moves from the
location registration area 4a to the area 4b, reproduces
an area identification signal from receive radio signals
from the BS 6 in the location registration a£ea 4b, and
displajs on the display portion 17 the time according to

15 the standard time of the zone in which the location
registration area 4b exists.

Table 1 shows the location of said area.idenfificétion
signal when the base station (BS) 6 of FIG. 1 is included
in a cellular mobile telephone system of Standard EIA/TIA

20 553 and conforms to the IS-54 (Revision A) Standard (Dual-
Mode Mobile Station Compatibility Standard, published in
Jan. 1991 by tﬁe Electronic Industries Association). This
area idéntification signal, contained in Word 1 of the
system parameter overhead message in the receivé radio

25 signals from the BS 6, is in a 1l4-bit system identification

(sID1l) field.



in FIG %; and FIG 6 is a flow chart for describing another of
t he time displaying operations in the nobile tel ephone-set 7B. 20
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Referring to
FI'G .1, this cellular nobile tel ephone _ o _ system connects nobile

t el ephone switching of fices (MISCs) 2a and 2b, differing from each

ot her in standard tine, via a fixed conmunication network 1. The MISO
2a has a 25 | ocation registration area 4a, consisting of a plurality
- 6- Table 1l: System Parameter Overhead Message (Word 1)
Information element Length (bits)
TiT2 = 11 2
DCC o 2
5 . s | 14
RSVD = 0 1
AUTH 1
PCI 1
NAWC - 4
10 OHD = 110 : 3
P 12

Table 2 schematically shows time difference data to be
stored in the ROM 15A.
Table 2: Data Stored in ROM 15A

15 SID signal Time difference (H)

(Location registration area)

4a | +1

4b -1

4c 0

20 ;4d .0
. 4e +1

If the service coverage of the mobile telephone
system is to include location registration areas 4a, 4b,

4c, 44 and 4e, one of the five kinds of area identification



ot EéLIsJ5, as its service area, and is connected to each of base
stations (BS s) 6, one of which is installed i n each of the cells 5.
The MISO 2b has a | ocation regi stration area 4b, also consisting of a
pkurality of 5 cells 5, as its service area, and is connected to each
of base stations (BS's) 6, each correspoR8ing to one or anot her of
the cells 5. This nobile tel ephone system further connects to the

fi xed conmuni cati on network 1 the - location registration area 4c of a
honme | ocation peno

1 10 office (HR 3, which is anp MISQO, and nany ot her
focati o "sTgRaLY, FappeRCaVELy REPTRORALAG: P I9RBELORAAFILSERALIRY
(ool oLrat on gLess IBY, BBy ghl° g3 URaHAI IR bichpngnes dht LEAE!
ocat 01 £ e91 SEER RS0 e2ks 6 13a"BEEEp A pok 10, RRTebBRA R TIn 1 7
mobi | e teleth@Sres an area identification signal indicated by the

5 SIDl signal, i.e. a time diffgrence corresponding to the
location registration area 4a, 4b, 4c, 44 or 4e, as time
difference data. Since the area identification signal 4c
is the location of the home memory of the MS 7A, the time
difference corresponding to the area 4c obviously ié 0 hour.

10 The MS 7A, when it is in the area 4a, displays a time one
hour later than when in the area 4c.

Further referring to FIG. 3 together, the user or the
operator of the mobile telephone set 7A first initializes
the clock circuit 18 so as to count time according to the

15 standard time of the location registration area 4c (step’
21). In using the MS 7A, when the user turns on the power
source (not shown) of the MS 7A (step 22), the coﬂtrol'
portion 16A controls the synthesizer portion 14 so as
to scan a predetermined plurality of dedicated control

20 channels (D channels) (step 23). The receiver circuit
of the radio portion 12 detects the D channel indicating
the greatest réceive electric field, and the control
portion.lﬁA selects the detected D channel (step 24).

The control portion 16A receives over the D channel the

25 radio signals from the BS 6 via the antenna 11, the radio

portion 12 and a demodulator portion 13, reproduces the



set 7A perfornms conmuni cation with anot her nobile tel ephone set and
the fixed communication network 1 via one of the BS' s 6. Thus, the
antenna 11 of the M5 7A receives radio 29 signals, including the area

i dentification signal of the | ocation registration area 4a, fromthe
BS 6. Such an area tdentification-silgnal is assigned in advance to
each - | ocation registration area. The receive radio signals from
the antenna 11 are converted by a radio portion 12 25 into internediate

frequency (IF) signals. |n response to these I F signals, a
m cr opr ocessor OVePbpad] infgrmation message contained in the receive 7.

control portlogaégA SES%L€2'@% 3p§§¥23%ﬁéf8&nitgigﬁgl, i.e. the area
identification signal, and at the same time obtains paging
channel (P channel) information (step 25). The control
5 portion 16A scans a plurality of P channels in accordance
with this P channel'informatién (step 26). - The receiver
circuit of the radio portion 12 detects the P channel
indicating the greatest receive electric field, and
the control poftion 16A selects the detected P channel
10 (step 27). The MS 7A receives radio signals including
gn overhead information message from the BS 6 over the
P channel (step 28).
The control portion 16A checks whether or not the
SID1 signal in the overhead information message received
15 over the P channel and the SIDl signal received over
the D channel are identical (step 29). If they are,.
this MS 7A shifts to the communication mode in a épeecﬁ
connecting sequence well known to those skilled in the
art (step 30), at the same time receives a location
20 registration parameter to perform location registering
operation (step 31), and then shifts to displayed time
correcting opérations to be described below (steps 32,
33 and 34). Or, if the two SIDl signals are not found
identical at step 29, the MS 7A will return to étep 23.
25 1 At step 32, the contrél portién 1l6A détects from

the SIDl1 signal an area identification signal by which



progran1fo operate the CPU 31 and a RAM 33 for use in arithnetic
operation, supply speech signals to a mcro- phone 19, and reproduce
said area identification signal 5 in adigital form The control
partion 16A, in response to data froma keyboard 20 and speech
signals froma | oudspeaker 21, sendbd2trtansnit signals to the radio
portion 12, which converts these transmt signals into transmt radio
signals and transmts themfromthe 10 antenna to the BS 6. The line

connecti on and ot her rocedures between the BS 6 an he M5 7A are
execut ed the, ]afl"cao*?’cﬁhc‘gf v R hRCahRE deHeh T | JPPRF,

conetol ot SRR ERS Rl ke gt LR 2.
o scor 8, 1L & ST Sl ez e o
ROM 15A, using the detected area identification. signal
5 as the address signal, the time dlfference data of the
corresponding location registfation area, and adds the
time difference data and thé time data from the clock
circuit 18 to generate corrected time data (step 33).
The corrected time data indicate the time resulting from
10 the time difference data of the location registration
area 4a (+1 hour) to the time according to the standard
time of the home town 4c. The display portion 17, receives
the corrected time data from the control portion 16a, and
displays the current time according to the standard time
15 of the location registration area to which the accessed
BS 5 belongs.(step 34j).
As described above, since £he mobile telephoﬁe se£
7A automatically displays the current time according to
the standard time of the area in which it is being used
20 wherever it may be, the user of this set 7A need no
effort to fiﬁd out what the local standard time is, and
accordingly is'provided with greater convenience.
‘Referring to FIGS. 4 and 1 together, a mobile telephone
set (MS) 7B used in thé location registration area 4a
25 has respectively the same antenna 11, radio portion 12,

demodulator portion 13, frequency synthesizer portion 14,



regi stration area 4c, which is stored in a ROM 15A ‘as t he hone town
in the formof an area code signal. The 20 ROM 15A are also ready in
advance with tinme difference data indicating the differences between
standard ti nes, each corresponding -to one or another of said area

i dentification signals which can exist i3 he coverage of this nobile
t el ephone system and the standard tinme 25 of the area 4c. The control
portion 16A, upon receivVing "an area identification signal fromthe BS

Ceq st rati on SEPIAY RAEIOTAT 5 SO Rl Ete Mo SigHoPhone 19,
keyboard 20 and speaker 21 as what the MS 7A has.
The control portion 16B and ROM 15B of this MS 7B are
substantially the same circuits as the control portion 16A
5 and ROM 153, respectively, of'the MS 7A, but the program
stored in a ROM 32B built inté the control portion 16B
and data stored in the ROM 15B are slightly different
from their respective counterparts in the MS 7A.
This MS 7B further includes an IC card 23 containing
10 a microprocessor (CPU) 231 and a ROM 232, and an IC card
interface 22 constituting an interface circuit for the IC
card 23 and the control portion 16B. The MS 7B consists
of the IC card 23 and the body 41 of the mobile telephone
set comprising other constituent elements than the card 23,
15 which can be inserted into any one of the bodies 41 of
mobile telephone sets belonging to this mobile telephone
system.' The IC card 23, used for counting the chérge ;mong
other purposes, stores in its ROM 232 the MS 7B user's
= personal identification number and the area code number
20 repfesenting the home town (location registration area 4c).
Said personal identification number is registered with the
homé location ﬁemory office 3,‘which is the home town of
the use} of the IC card 23. Therefore, the user of this
IC card-inserting type MS 7B has only to carry with him
25 or her the IC card 23, and make a telephone call at his

or her own charge irrespective of the choice of the MS



as the address signal of the ROM 15A, and adds said tine di fference
data to the tine data counted by the cl ock circuit 18. Then, the
control portion 16A transnmits the 5 time data corrected with said tine
difference data, i.e. " the tinme datag,of the standard tine
corresponding to the repr oduced: ar éa i dentification signal, and a

di spl ay portion 17 displays the tinme according to the standard

time of the location registration area 4a. 10 The nobil e tel ephone

set 7A, when Lb3yo¥esihEBMGhRBh the 1boe§&'aoa_3f§9i §h§afc£ga ar epetaali the

area 4b, reproduces an area tdentification signa romrecelve radio

signal s bé&?”ﬂihﬁsBﬁsﬁa&mytﬁthOQQEhQH heghsipat kegidkeatibn akdas
di spl ays on the display portion 17 the time according to 15 the standard

tinme of the zepetha whmehsthadhegatife, and theghgbhatb8s Bhighadbsevirels.
Table 1 shows the | ocation of said area identification
in the ROM 15B of this body 41 is that of the location
5 registration area 4a. ‘
The IC card-inserting type mobile telephone set 7B
is not limited in use to mobile tgléphone systems, but
can be used for other purposes including facsimile systems,
in which case other constituent elements essential for
10 facsimile communication would obviously be required.
One of IC cards 23 for use with the mobile telephone

set 7B of FIG. 4 is further provided in its ROM 232 with

a data area for displaying the time.
Table 3: Data Stored in ROM's 232 and 15B

15 SID signal . Time difference (H)

(Location registration area)

4a -1
4b +1
4c 0
20 44 0
4e -1

Thus, a ROM 232 of a first type, using the area code
signals stored in the ROM 15B as the address signals,
stores in the form of time difference data the time

25 differences between the location registration area 4c,



nghéI,mhbn the base station (BS) 6 of FIG 1 is included in a

cellul ar nobile tel ephone systemof Standard EIA/TIA 20

to the 1S-54 (Revision A) Standard (Dual - Mode Mbbil e Station

Conpati bility Standard, published in Jan. 1991 by the Electronic
| ndustries Association). This area +¥entification signal, contained
in Wrd 1 of the syst em par anet er over head nessage in the receive
radio 25 signals fromthe BS 6, is in a 14-bit systemidentification

(SID1) field.

10

15

20

25

. ) - 9- Tabl e
1:  System Par aftRH ¥ et PR stiR ¢hihe 13C card 23, and the location

registration areas 4a, 4b, 4c, 44 and-4e, in any of which
the mobile telephone set body 41 can be used. Since the
location registration area 4c is the location of the home
iocation memory of the IC carq'23, the time difference
obviously ‘is 0 hour when the body 41 is in the area 4c.

Or when the IC card is used in the area 4a as shown in

FIG. 1, the time difference is -1 hour.

To describe the time displaying operation of the
MS 7B fitted with one of the IC cards 23 with reference
to FIG. 5 together, the clock circuit 18 of the mobile
telephone set body 41 counts the time according to the
standard time of the location registration area.4a stored
in the ROM 15B (step 41). To use the MS 7B, the user
inserts the IC card 23 into the body 41 (step 42). Then
the control section 16B reads out the area code signal
representing the location registration area 4a frém the
ROM 15B, and sends this area code signal tb the IC card
23 via the IC card interface 22 (step 43). The CPU 231
of the IC card 23 reads out of the ROM 232 the time
difference data (-1 hour) corresponding to this area

code signal, and sends the time difference data to the

control portion 16B via the IC card interface 22 (step 44).

The control portion 16B adds the time data from the clock
circuit 18 and the time difference data to generate

corrected time data (step 45). The corrected time data

. 553 and conforns



| nf or mat t on el enent Length (bits) TiT2 = 11
2. DCC 2 5 .
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12 Tabl e 2 schematically shows tine difference data to be

stored in the
15

(Location regigH i3fd ABAHEDn registration area 4c.
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16B sends the corrected time data to the diéplay portion -
17, which displays the current time corresponding to the
corrected time data (step 46). Accordingly the display
portion of the MS 7B automatically displays the home town
time of the IC card 23.

Next will be described another preferred embodiment
in which the mobile telephone set 7B of FIG. 4 is fitted
with an IC card 23 of another type. In this embodiment,
time difference data are not stored in the IC card 23,
and instead time difference data of the same format as
what is shown in Table 3 are stored in the ROM lSB in
the body 41 of the mobile telephone set.

To describe the time displaying operation of the
MS 4B fitted with an IC card 23 of the other type with
reference to FIGS. 6 and 4 together, steps 51 and 52
are the same operations as steps 41 and 42, respectively,
in FIG. 5. At. step 53, the IC card 23 reads out of the
ROM 232 the area code signal representing the location
registration area 4c, and sends this area code signal
to the controi portion 16B via the IC card interface 22
(step 53). The CPU 31 of the control portion 16B reads
out of the ROM 15B the time difference data cofresponding
to this area code signal (~1 hour) (step 54). The

following steps 55 and 56, too, are the same as steps

The control portion
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4a S +1 4b

-1 4c 0 20

4d. . -0 de

+1 : If the serviece coverage -0filt he nobil e tel ephone system
Is to.include location registration areas 4a, 4b, 4c, 4d and 4e, one
of the five kinds of area identification i

- 10 - signals respectively representing the |ocation registration

areas .4a, 4b, M4 ami 4nd respsidiived yoorimiFlig€d iS5y faidd the display
portion 17 of the the MS 7B automatically displays the
home town time of the IC card 23.
Since the mobile telephone set 7B, as described
5 above, éﬁtomatically displays the home town time of the
IC card 23'wherever it may be used, the user of this set
7B is relieved from the trouble of calculating the time
difference when making a telephone call to the home town.
As hitherto described, a mobile terminal equipment
10 according to the present invention calculates the time
difference between its current location and its home
town according to its own spécific area code signal and
separately obtained information on its current location,
and automatically displays the home town time and the
15 current time according to the standard time of the area
in which it is currently located. Therefore this mobile
terminal equipment has the advantage of improving.the '
convenience of its user. |
Although the invention has been described with
20 reference to specific embodiment embodiments, this
description is not meant to be construed in a limiting
sense. Various modifications of the disclosed embodiment,
- as well.as other embodiments of the invention, will become
apparent to peréons skilled in the art upon reférence
25 to the description of the invention. It is therefore

contemplated that the appended claims will cover any such



SIDL field. The ROM 15A of the nobile t el ephone set 7A stores an area

identification signal indicated by the 5 SIDL signal, i.e. atine

di fference corresponding to the | ocation registration area 4a, 4b,
4c, 4d or 4e, as tine - difference a. Since the area identification
si gnal 4c is the location of the > menory of the MS 7A, the tine
di fference ‘corresponding to the area 4c obviously is 0 hour. 10 The M
7A, when it is in the area 4a, displays a tine one hour | ater than

wh inth LAC. . Fust ' t h
ioer of the Bediffarions o euishulid BT EATR R e G0 Moong 7

the clock circuit, 18 so as. count tine according to the 15 standard

ti me of theI?$;EQ%N%?%§ﬁ§ﬁééhion area 4c (step 21). In using the M5
7A, when the user turns on the power source (not shown) of the M5 7A
(step 22), the control portion 16A controls the synthesizer portion
14 so as




to §cad_é;pLedeLetniﬂedup]urality of dedicated control s&%&@&nﬁ&ﬁk ) ced
channel s) (step 23). The receiver circuit of the ra

and the ORIEUNTHRPALANY 62255 <e oot 2; geeﬁte? Scied D X

The contr 8l borﬁlﬂn 16A"recei ves over th thannel the radlo S|gnals
fromthe BS 6 via the antenna 11, the radio portion 12 and a
dermodul ator portion 13, reproduces the over head.
i nformation ea§q$% 1&59 JQ t he receive radio signals to update
t he SI D1 5|gn e ared- I dentification signal, and at the sane
ti me obtains paglng

1. A mobile terminal equipment provided with:

locational information genefating means for generating
locational information indicating which of a plurality
of standérd time zones a giveﬁ location belongs to;
5 clock means for generating time data counted according
to a preset one of said standard times;
time difference calculating means for calculating the
time difference between one of said standard times and the
standard time of the area corresponding to said locational
10 information;
time data correcting means résponsive to said time
difference for correcting said time data into the time
data of the standard time corresponding to said locational
information; and
15 time display means for displaying the time
corresponding to said corrected time data.
2. A mobile terminal equipment, as claimed in Claim 1,
wherein said locational information generating means
includes: |
receiver means responsive to radio signals from
5 a cellular type base station for generating.demodulated
data, and
signal processing means responsive to said éemodulated

‘data for generating said locational information.



channel -(P channel.). information (step 25). The control ortlon 16A
scans a plurality of P channels in accordance wth t F PMWd
mformatmnm)nutmﬁﬂ“““ he receiver - circuit of ther mz
det ect s ~indicating_the greatest receiv d,
and *thé cbnttol® portlon 16A selects the detected P channel 10

(step 27). The Ms 7A receives radi o signals including an. over head

i nformati on nmessage fromthe BS 6 over the P channel (step 28).

The control Q?rt'QQI&ﬁfiﬁ@e€¥§mﬂﬁﬁir@ﬁu%%géﬁ% td¢ claime® 4 €18pml 2in the

over head i nformation nessage received over the P channel and the Sl D1

signal recei wgtb Bl said léé@tidsdBNeforrLtidenis cah 48é£Pidéntiticabeon

are, this MS 7A shifts to the communication node in a speech
connecting sespddcsigwdl ididating Else Bdddtbshalh tdgistrationitates epn30),
at the sanme tinme receives a |location

which the mobile terminal equipment is currently located.

4. A mqbile terminal equipmént, as claimed in Claim 2,
wherein said time difference calcﬁlating means is provided
with: |
a first ROM for storing time difference data
5 representiné said time difference corresponding to each
piece of said locational information; and
reading means for reading out, upon receiving said
locational informatidn, the corresponding unit of said
time difference data from said first ROM, and .
10 | said -time data correcting means is adding means for

adding said time data and said time difference data.

5. A mobile terminal equipment, as claimed in Claim I,
wherein said locational information generating means is:

a second ROM for storing, as said locational
information, the area of use corresponding to one of

5 said standard iimes, and

said time difference calculating means is provided
with: -

an IC card for storing in advance the time differences
between the standard time of the main area of use and those

10 of a plurality of areas of use, and



20 reglstﬁatron'paranerer to'performlocation reglsterl , ratlon
(step 31), di spl ayed tine correc “#o
be descri begﬂﬁ,ﬂﬂmﬁﬂ (!E m) 33 and 34). O, if the lal S
are not fou ical at step 29p3the MS 7TA will r

25 At step 32, the contriol portion 16A detects from the SI D1
signal' an area identification signal by which

-12- the location of this M5 7A can be identified from anong

the location regi sticattla@d dnteyféce handCfotdrandihe out saithei@d) 31 of
the control portion 16A reads out of the
difference of the area of use corresponding to said
locational information from said IC card into said time

data correcting means.

6. A mobile terminal equipment, as claimed in Claim 5,
wherein said mobile terminal equipment is a mobile

telephone set of the cellular type.

7. A mobile terminal equipment, as claimed in Claim 1,
wherein said positional information generating means
includes:
an IC card for storing the main area of use as said
5 locational information, and
IC card interface means for reading out said main

area of use into said time difference calculating means.

8. A mobile terminal equipmeﬂt, as claimed in Claim 1,
wherein said mobile terminal equipment is a mobile

telephone set of the cellular type.

9. A mobile ierminal equipment proVided with:

reéeiver means responsive to radio signals from a
cellular éype base station for generating demodulated
data;

5 signal processing means responsive to said demodulated



ROM 154 using the detected area identification.signal _ 5 as-the address
si gnal , theTmsm&adhgﬁghg fefdata of the correspondi ng | ocation.

fegistratlon t he time difference da IE“H
data fromt he! ircuit 18 to.generate correct uﬂlmmmu m
33). The c me data indicate the time resuftihg frdm *10”

the tinme dlfference data of the location registration area 4a (+1
hour) to the time according to the standard time of the honme town 4c.

The display @eitd @orl GerdRMRF locatid¥ GAIfdEiAd dr hdaax fipm t he
control portion 16A, and di splays the current tine according to the

standard ti mwhith o d fAadregatdys egiaidaald aind ewras shigivdme accessed
BS 5 bel ongs (step 34). As descri bed above, since the nobile

t el ephone setlocation/Abslicorgt itegl |y di splays the current time according to
the standard tine of the area in which it is being used
clock means for generating time data counted according
10 to a preéet one of said plurality of standard times;
time -difference calculating means for calculating
the time difference between one of said standard times
and the standard time of the area corresponding to sdid
locational information;
15 time data correcting means responsive to said time
difference for correcting said time data into the time
data of the standard time corresponding to said locational
information; and
time display means for displaying the time

20 corresponding to said corrected time data.

10. A mobile terminal equipment, as claimed in Claim é,
wherein said locational information is an area
identification code signal indicating the locational
registration area in which the mobile terminal equipment

5 is currently located.

11. A mobile terminal equipment, as claimed in Claim 10,
wherein said time difference calculating means is provided
with:

a first ROM for storing time difference data



20 mherever “it may be, the user of this set 7A need no

find out mha andard tinme is, and accgw ?Hed
W th greater I"Im mw”'l@ Referringto FI GS. ' a
nobi |l e t'el ephénec ) 7B use % the Iocatlon

da 25 has respectlvely t he sanme anten radi o portlon 12,

denodul ator portion 13, frequency syntheS|zer portion 14,

- 13 - di splay portion 17, clock circuit.- 18, m crophone 19,
168 and. How THEPEFeerrind i (e tafe it o reopond MRe e0 PRI TS e
the control pRsdd Plodd? information; and '
réading means for reading out, upon receiving said
locational information, the corresponding unit of said
time difference data from saiq first ROM, and

10 said time data correcting means is adding means for

adding said time data and said time difference data.

12. A mobile terminal equipment provided with:
locational information storage means for storing in
advance locational information representing an area of use}
clock means for generating time data counted according
5 to the standard time of said area of use;
an IC card for storing in advance the time differences
between the standard time of a predetermined main area of
use and those of a plurality of areas of use including
said area of use; . .
10 IC card interface means for reading out said time
| difference of the area of use corresponding to said
locational information from said ID card;
time data correcting means responsive to said time
difference for;correcting said time data into the time
15 data of.said main area of uée; and
time display means for displaying the time

corresponding to said corrected time data.



5  and “Ro\/l | I5A respectively, of the M5 7A but the prog: {J‘Sheem

tn a ROM 3 tm “ ”nto the control portion 16B and m‘ﬁ qhﬁ;ced
e NG 2o TR -
cont ai ni ng 10 a n1croprocessor (CPLD g@l and a ROM 232, and an IC card

interface 22 constituting an interface circuit for the IC card 23 and
the control portion 16B. The MS 7B consi sts of the I1C card 23 and the

body 41 of thes Moby | fol£] EPOARI nal eqEfn&GATPId$idih BidEr ik QOB ih UEn]

el ements than the card 23, 15 which can be inserted into any one of the

bodi es 41 of yhereidDi® héd ERN -SRI H] hehOifeieit: tis thimolDbe | e t el ephone -
system The IC card 23, used for counting the charge anong ot her

pur poses, st tEFephbnd SsdtONL3thd e Mu T usgie s per sonal
i dentification nunber and the area code nunber 20 representing the hone
town (location reglstratlon area 4c).
14. A mobile terminal equipmght provided with:
an IC card for storing locational information
indicating which of a plurality of standard time zones
a given location belongs to; .
5 clock means for generating time data counted according
to a predetermined one of said standard times;
time difference calculating means for reading out said
locational information and calculating the time difference
between one of said standard times and the standard time
10 of the area corresponding to said locational information;
time data correcting means responsive to said time
difference fof correcting said time data into the time
data of the standard time corresponding to said lécatiénal
information; and
i5 time display means for displaying the time

corresponding to said corrected time data.

15. A mobile terminal equipment, as claimed in Claim 14,
wherein.said mobile terminal equipment is a mobile

telephone set of the cellular type.



A oa »> ,-E
Sai d personal identification nunber is registered with the-----—--home. ..
| pcation nenory office 3, which is the honme town of : n&ﬂﬁﬁyﬁer of the
| € card 23. Therefore, the user of this | C card-inse ' Roplacer
has only ‘to carry with him 25 or her-t2® +C card 23, .and ’ one
call at his or her own charge irrespective of the cho |
- 14- body 41 into which the IC card 23 is inserted. The main
body 41 is usually used within [ ocation registration areas of the

sane standard tine, and the AbstracieosithelDisclégure

~this body 41 is that of the |ocation

10

A mobile terminal equipment automaticélly displaying
the local time in any desired geographical area for use
in mobile telephone'systems and the like. One example of
this mobile terminal equipment is a ﬁobile telephone set
capable of displaying the local time wherever it is used
by calculating the time difference from the home town on
the basis of location registration area information
supplied from the base station. Another example of this
mobile terminal equipment is an IC card—inserting type
mobile telephone set capable of diéplaying the home town
timé by calculating the.time difference between the home
town and its area of use on the basis of home town

information stored in the IC card.

in the ROM 15B of



5 regi stration area 4a. The IC card-inserting type nobile

t el ephone set 7B Is not limted in use to nobile tel ephone systens,
but *°~ " can be used for other purposes,including facsimle systens,
i n.which case other constituent elenments@ssential for 10

facsimle
communi cat’i.on woul d obvi ously be requi red. One of IC cards 23
for use with the nobilg tel ephone get 7B of FIG 4 is further
provided in its ROM 232 with a dat@ area for displaying the tine.
Table 3: Data Stored im ROM§ 232 and 158« 15 | SI D si gnal
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de 7 -1 Thus, a ROM 232 of a first type,

usi-ng t'he area code signals stored in the ROM 15B as the address
signals,’ stores in the formof time difference data the tine 25

di fferences between the | ocation registration area 4c,

- 15.- which is the home town of the I C card 23, and the | ocation
regi stration areas 4a, 4b, 4c, 4d and 4e, in any of which the nobil e
t el ephone set body 41 can be used. Since the | ocation registration
area 4c is the location of the hone 5° location nenory of the IC card

23, the tinme difference
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obviously is O hour when the body 41 is in the area 4c. Or when the
IC card is used in the area 4a as shown in FIG 1, . the tine
difference is -1 hour. To describe the time displaying operation
of the 10 MS 7B fitted with one of the IC cards 23 with reference

to FIG 5 together, the clock circuit 18 of the nobile t el ephone set
body 41 counts the tinmé according to the standard tine of the _

| ocation registration area 4a stored in the ROM 15B (step 41). To use
the MBS 7B, the user 15 inserts the IC card 23 into the body 41 (step
42). Then - the control section 16B reads out the area code signal
representing the |ocation registration area 4a fromthe ROM 15B, and
sends thts area code signal to the IC card 23 via the I1C card
interface 22 (step 43). The CPU 23FIG30 of the IC card 23 reads out of the
ROM 232 the tinme difference data (-1 hour) corresponding to this area

Step 21

{Initialize

Step 22

Power ON

Step 23

3

Scan dedicated
control channels

Step 24

A

Select channel of
reatest electric

ield
k Step 25 | Step 32
Receive overhead Detect location
information istration area

1n ormation

Step 26

\i

Step 33
Scan pagin
channglg < Calculate corrected
time data

Step 27

Select channel of Step 34 -
reatest electric - -
ield Display time of

access base

station

Step 28 : .

Receive overhead
information

Step 29
)

NG Check SID1 OK

OK step 30 OK Idle  Step 31

SPeech com- Recelve registra- etHasBeﬂ]Rqﬂmmd
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ctode 'signal, and sends the tinme difference data to the control portion

16B yvia the IC card interface 22 (step 44). The control portion 16B
adds the tinme data fromthe clock 25 <circuit 18 and the tine difference
data to generate. corrected tinme data (step 45). The corrected tine

dat a- - 16 - I ndi cate the
current tinme according to the staﬁdard tinme of the location

regi stration area 4c. The control oportion 16B-sends the corrected
time data to the display portion 17, which I g§pl ays the current tine.
corresponding to the 5 correcPddutli ne|daj & (sked 46). Accordingly the
di spl ay portion of the M 7% aﬁto@ii% Ig di 4pl ays t he hone town
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time of the IC card 23. Next will be described another preferred
enbqdi rent ~- in which the nobile tel ephone set 7B of . FIG 4 is fitted
10 wi-th+an-IC card 23 of another type. In this enbodinent, time
difference data are not stored in the IC card 23, and instead tine

di fference data of the sanme fornmat as what is shown in Table 3 are
stored in the ROM 15B in the body 41 of the nobile tel ephone set. 15
To describe the tinme displaying operation of the M5S 4B fitted with an
|C card 23 of the other type with reference to FIGS. 6 and 4

toget her, steps 51 and 52 are the squ(;gper ations as steps 41 and 42,
respectively in FIG 5. At step 53, the IC card 23 reads out of the
20 ROM 232 the area code signal representing the |ocation

regi stration area 4c, and sends this area code signal to the control
portion 16B via the IC card interface 22

Step 41
Initialize clock
circuit
Step 42
|
Insert IC card
1 Step 43
Read out area code
signal of mobile
telephone set body
J Step 44
F
Read out time.
difference data .
-4 Step 45
Calculate home town
time
. Step 46
Y -

Display home town
time
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{step.53). The CPU 31 of the control portion 16B reads out of the ROM
-15B t+hé tine difference data correspondi ng 25 to this area code signal

-(-1-hour) (step 54). The foll owi ng steps 55 and 56, too, are the
‘sane¢as* steps - 17 - 45 and
‘46, Pespectively, in FIG 5, and the display portion 17 of the the M5
7B automatical ly displays the home town tine of the IC card 23. )
Since the nobile tel ephone set 7B, as descri bed 5 above, automatically
di spl ays the hone town tine of the | C card 23 wherever it may be

used, the user of this set

FIG.6

Step 51
Initialize clock
circuit
Step 52
Y _
Insert IC card
Step 53
¥
Read out area code
signal of IC card
Step 54
Y
Read out time
difference data
= I} Step 55
Calculate home town
time
Step 56
) 4

Display home town
time
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7B:is.relieved fromthe trouble of calculati ng the tine di fference
when nmaking a tel ephone call to the hone town. As..hitherto
described, a nobile term naI equi prent 10  afc fdrﬁ’*fgf*%fe ENE Jisent sG

i nvention cal cul pt-es—t-he— di fference b@ higserrians regrd énto lppgad jon |

and its home THlsoﬁHEﬁcﬂésoﬁﬁw to its own sp
separately obtai ped i nRERLABED on onl its current
automatical ly di spfays tne hone town ti fe and ¢

according to the standard tinme of the area in WhICh Ttis currentl'j/"'

| ocated. Therefore this nobile term nal xequmﬁ R8s ],'Ptie asmpqt age
of inproving the conveni ence of its user— 5 Retgh=the:

i nvention {gél%s eNon§90J5§937|7 WiidlosedOon FeBiugfye28¢ 1590; saﬁcanf/exﬁlo%nmmeaw
enbodi nent s, i's description is not neant to be construed in a

limting moblle copMsiMication isgstem)y0 dihis mabilorsminaf eqdipmehtsetasadefsrtindi tirat

éif?:,.,@ ‘a)r ea rzapfté Sitg rtabw@nd

data from the radio base station, and calibrates its own time in accordance with the
reference time data. However, if time data are added to data information, the need to
process the time data will inevitably enlarge the circuitry of the mobile terminal in
dimensions, and this is undesirably for mobile telephone systems or other systems which
require mobile terminal units to be simplified in configuration.
SUMMARY OF THE INVENTION
Objects of the Invention

A first object of the present invention is to provide a mobile terminal equipment
which is capable, even if moved to a geographical area differing in standard time, of
automatically displaying the time of the area in which it is used, and moreover is simple
in configuration.

A second object of the invention is to provide a mobile terminal equipment of the
IC card-inserting type, capable of automatically displaying the standard time of its home
town irrespective of the area in which the mobile terminal equipment is currently used.
Summary of the Invention

In mobile terminal equipment according to the present
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as:wel |l as other enbodinents of the invention, will becone appar ent
to persons skilled in the art upon reference 25 to the description of
‘the invention. It is therefore contenpl ated that the appended cl ai s
wi |4 cover any such - 18-
CLAIMS 1. Mbile terninal equipment conprising: THIS| BERT HNGIBEEN
I nformati on generating nmeans for generating | ocation | nf AEPRAGEN

i ndi cating which of a plurality of stand@fd tine zones agrventeeatio
bel ongs to, said |ocational information generating neans including a ROM
for storing, as said locational information, the main area of use
corresponding to one of said standard tinme zones, cl ock neans for

generating time data counted acseOBIINTERMINKEBSGUPMERT said

ABSTRACT

A mobile terminal equipment automatically displaying the local time in
any desired geographical area for use in mobile telephone systems and the like.
One example of this mobile terminal equipment is a mobile telephone set
capable of displaying the local time wherever it is used by calculatiqg the time
difference from the home town on the basis of location registration area
information supplied from the base station. Another exafnple of this mobile |
terminal equipment is an IC card-inserting type mobile telephone set capable of
displaying the home town time by calculating the time difference between the
home town and its area of use on the basis of home town information stored in

the IC card.

Fig. 4

e ;.. Thisis the. rel)“me"‘ant sheet
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plurality of standard tinme zones; tinme difference cal cul ati ng neans
for calculating a tine difference between one of said standard tinme zones
and the standard tinme zone of the area corresponding to said | ocational

i nf-ormation, said tine difference calculating neans including an I C card
for storing in advance tinme differences between the standard tinme zone of
said .main area of wuse and those of a piﬁgality_of areas of use, and an IC
card interface neans for reading out a me difference fromsaid I C card;
time data correcting neans responsive to said tine difference calculating
means for correcting said tine data to-tHe time data of the standard tinme

zone corresponding to said |ocational inf%rmation] and time display
means for displaying the tinme correspondi g to said corrected tinme data.
2. Mobil e term nal eq@i pment conprising:5 | ocational information

generating means for geferatimg |ocational§information indicating which of
a plurality of standard_ti ne.xones a gi verg l ocation belongs to, said

| ocational information generdging means ineluding an 1C card for stding a
mai n area of : » * '
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use-as said locational information, and IC card interface neans for reading
out said main area of use fromsaid |IC card, :

- 19- cl ock means for generating tinme data counted according to a
preset one of said standard tinme zones; . time difference cal culating
means for calculating a tine difference between one of said standard tine
zones and the standard tinme zone of saE96nain area of use; ' tinme data
correcting neans responsive to said tine difference cal culating nmeans for
correcting said tinme data into tinme data of the standard tine zone
corresponding to said |ocational information; and time display neans
for displaying a tinme corresponding to said corrected tine data. 3. A
nobi |l e term nal equi pment provided wth:
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| ocational information storage neans for storing in advance | ocati onal

i nformetion’ representing an area of use; cl ock neans for generating
time data counted according to the standard tinme of said area of use;

an I C card for storing in advance the tine differences between the standard
time of a predetermined main area of use and those of a plurality of areas

of use including said area of use; 3/61C card interface means for
reading out said tinme difference of the area of use corresponding to said
| ocational information fromsaid ID card, time data correcting nmeans
responsive to said tine difference for correcting said tine data into the
tinme data of said main area of use; and - tinme display neans for

di splaying the tinme correspondi ng id corrected tinme data. 4. A
nobi |l e term nal equi pnent provi ded th: an I C card for storing

| ocational information indicating which of a plurality of standard tine
zones a given |ocation belongs to;
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cl.ock neans for generating tine data counted according to a predetermn ned
one of “said standard tinmnes; time difference calculating
means for reading out said |ocational information and calculating the tine
difference between one of said standard tinmes and the standard time of the
area corresponding to said | ocational information,; tinme data
correcting neans responsive to said tine difference for correcting said
time data into the time data of the stand¥Pd tine corresponding to said

| ocational information; and time display neans for displaying the
time corresponding to said corrected tine data.
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| C card interface nmeans for reading out said tine di fference of the
area of “use corresponding to said | ocational information fromsaid IC
card into said tine data correcting neans. 6. A nobile

term nal equipnment, as claimed in Claimb5, wherein said nobile

term nal equipment is a nobile t el ephone set of the cellular type.

7. A nobile term nal equipnent, as clai rsri/eéj in Caiml, wherein said
positional infornmation generating neans i ncl udes:

FIG.5

Step 41
Initialize clock
circuit
Step 42
Y
Insert IC card
¥ Step 43
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Step 44
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' Step 45
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an IC card for storing the main area of use as said 5 | ocat i onal

i nformation, and | C card interface neans for reading out said
mai n area of use into said time difference cal cul ati ng neans.

8. A nobile term nal equipnent, as clainmed in Caiml, wherein said
nobil e term nal equipnent is a nobile t el ephone set of the cellular
type. 9. A nobile term nal equi pagnt provided wth:

recei ver neans responsive to radio signat's froma cellular type base
station for generating denodul at ed data; 5 si gnal processing

means responsive to said denodul at ed -

FIG.6
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of said plurality of standard tines;
means for cal cul ating the tinme differ ¢n"§€ Wi en: BEE

data for generating®f#ca%nal |:nf¢0f o0, |
plurallty of standard tine zones agl\} } afl”‘gg ,pego S t0

cl ock means for generating tinme data count édgaac;%g:ﬁmg)g g e‘g ;g@gszegt one

’ f ¥ n{‘ c kat ifng

gapagedtandar d

and the standard time of the ar@a correspondi ng t”f
| ocational information; ti me dat a_BddEeOf RECHEER : .pon3| ve jto
sai d ti nedisclosurg N\Derlgﬂﬁés?%?, diselpsas pmFebriagy (280 I80 E06 AVENHUTE CRIHE

data of the_ standard tinme corresponding to said |Iocational

moblle communication system). This mobile terminal equipment receives reference time
data from the radio base station, and calibrates its own time in accordance with the
reference time data. However, if time data are added to data information, the need to
process the time data will inevit'hbly enlarge the circuitry of the mobile terminal in
dimensions, and this is undesirably for mobile telephone systems or other systems which

require mobile terminal units to be simplified in configuration.

SUMMARY OF THE INVENTION

It is an object of the present invention to ameliorate oﬁe or more disadvantages of

the prior art.
According to one aspect of the present invention there is provided mobile terminal
 equipment comprising: locational information generating means for generating
locational information indicating which of a plurality of standard time zones a given
location belongs to, said locational information generating means including a ROM for
storing, as said locational infdrmation, the main area of use corresponding to one of said
standard time zones, clock means fof generating time data counted according to a preset
one of said plurality of standard time zones; time difference calculating means for
calculating a time difference between one of said standard time zones and the standard
time zone of the area corresponding to said locational information, said time difference
calculating means including an IC card for storing in advance time diffgrencgs between
the standard time zone of said main area of use and those of a plufality of areas of use,
and an IC card interface means for reading out a time difference from said IC card; time
data correcting means responsive to said time difference calculating means for correcting
said time data to the time data of the standard time zone corresponding to said locational
information; and time display means for displaying the time corresponding to said

corrected time data.
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I nformation; and tinme display neans for displaying the time 20

cdrresponding to said corrected tine data. 10. A nobile term nal
equi pnent, as claimed in Caim9, wherein said | ocational information
IS an area i dentification code signal indicating the |ocational
registration area in which the nobile termnal equipment 5 is currently
| ocat ed. 11. A nobile termnal equipnent, as clainmed in O aim 10,
wherein said tine difference cal culating nmeans i s provided Wit h:

a first ROM fAccartingi tog andther dsgeceofrtbe piesent invention there is provided mobile
terminal equipment comprising: locational information generating means for generating
locational information indicating which of a plurality of standard time zones a given
location belongs to, said locational information generating means including an IC card
for storing a main area of use as said locational information, and IC card interface means
for reading out said main area of use from said IC card; clock means for generating time
data counted according to a preset one of said standard time zones; time difference
calculating means for calculating a time ‘différence between one of said standard time
zones and the standard time zone of said main area of use; time data correcting means
responsive to- said time difference calculating means for correcting said time data into
time data pf the standard time zone corresponding to said locational information; and
time display means for displaying a time corresponding to said corrected _time data.

According to still another aspect of the present invention there is provided a mobile
terminal equipment provided with: locational information storage means for storing in
advance locational information representing an area of use; clock means for generating
time data counted according to the standard time of said area of use; an IC card for
storing in advance the time differences between the standard time of a predetermined
main area of use and those of a plurality of areas of use including said area of use; IC
card interface means for reading out said time difference of the area of use
corresponding to said locational information from said ID. card; time data correcting
means responsive to said time difference for correcting said time data into the time data
of said main area of use; and time display means for displaying the time corresponding
to said corrected time data.

According to still another aspect of the present invention there is provided a mobile
terminal equipment provided with: an IC card for storing locational information
indicating which of a plurality of standard timé zones a given location belongs to; clock

means for generating time data counted according to a predetermined one of said
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5 representing said tinme difference corresponding to said

| bcational information; and readi ng nmeans for reading out, upon
receiving said | ocational information, the corresponding unit of said
time difference data fromsaid first ROM and 10 said-time data
correcting nmeans is adding neans for .4. adding said tinme data and said
tinme difference data. 12. A nobile term nal equi pnent provided

Wit h: | ocational information storage neans for storing in
advance |standardtithes; ntimendiffesencec saleslating rmeans foreseadinguout said locational

clock nmeans for. generating tinme data counted according . 5 to_the standard
time of dJdBfoymatien agd cglculating the time difference between one of said standard times and

the standard time of the area corresponding to said locational information; time data
~ correcting means responsive to said time difference for correcting said time data into the
time data of the standard time corresponding to said locational information; and time

display means for displaying the time corresponding to said corrected time data.

BRIEF DESCRIPTION OF THE DRAWINGS
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an I C card for storing in advance the tine differences bet ween t he

sfandard time of a predeterm ned main area of - use and those of a
plurality of areas of use including ~said area of use;
card interface neans for reading out said tine : dlfference of ~ the area

of use corresponding to said | ocatgonal i nfornﬁmnﬂm
card; time data correcting neans responsi " !’mmﬂ’”a
difference for correcting said time data_into the tine €15 datas of* said

nmai n area of use; and time GLAMSy means for displaying the time

corresponding to said corrected tine data.

1. Mobile tenninel equipment comprising:

locational information generating means for generating locational information
indicaﬁng which of a plurality of standard time zones a given location belongs to, said
locational information generating means including a ROM for storing, as said locational
informetion, the main area of use corresponding to one of said standard time zones,

clock means for generating time data counted according to a preset one of said
plurality of standard time zones; |

time difference calculating means for calculating a time difference between one of
said standard time zones and the standard time zone of the area corresponding to said
locational information, said time difference calculating means including an IC card for
storing in advance time differences between the standard time zone of said main area of
use and those of a plurality of areas of use, and an IC card interface means for reading
out a tﬁne difference from said IC card;

time data correcting means responsive to said time difference calculating means for
correcting said time data to the time data of the standard time zone corresponding to said
locational infoz_mation; and

time display means for displaying the time corresponding to said corrected time
data. |
2.  Mobile terminal equipment comprising:

" locational information generating means for generating locational information
indicating which of a plurality of standard time zones a given location belongs to, said
locational information generating means including an IC card for storing a main area of
use as said locational information, and IC card interface means for reading out said main

area of use from said IC card;

This is the replacement sheet

Date: %‘ \ 7""\'7



-24- 13. A nobile term nal equipnent, as clained in daimi2,’

wherein said nobile terminal equipnment is a nobile ;
the cellular type. 14. A nobile term nal equi pnumnmuugmmﬁ

an I C card for storing |ocational information i ndi tat% nd wMi ch of a
plurality of standard tinme zones - given | ocation bel ongs to; 5
clock means for generating tine data count ed according to a

predet erm ned one of said standard tine time difference

cal cul ating rfeesk meghs (o geRrgatyig tel; %Fta Coume‘i decordipgde 2 presehane o saidy
cal cul ati ng |t hf i rre d| fference bet ween one of said standard tinmes
and t he €510 of the area corresponding to said | ocational

| nformation; time difference calculating means for calculating a time difference between one of

said standard time zones and the standard time zone of said main area of use;

time data correcting means responsive to said time difference calculating means for
correcting said time data into ti;he data of the standard time zone corresponding to said
Iocational information; and |

time display means for displaying a time corresponding to said corrected time data.
3. A mobile terminal equlpment provided with:

locational information storage means for storing in advance locatlonal information
representing an area of use;

clock means for generating time data counted according to the standard time ‘of said
area of use; ;

an IC card for stor_ing in advance the time differences between the standard time of
a predetermined main area of use and those of a plurality of areas of use including said
area of use; .

IC card interface means for reading out said time difference of the area of use
corresponding to said locational information from said ID card; |

time data correcting means responsive to said time difference for correcting said
time data into the time data of said main area of use; and

time display means for displaying the time corresponding to said corrected time
data; |
4. A mobile terminal equipment provided with:

an IC card for storing locational information indicating which of a plurality of
standard time zones a given location belongs to;

clock means for generating time data coﬁnted according to a predetermined one of

said standard times;
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time data correcting means responsive to said tinme “difference for -

correcting said tine data into the tine data of th ' '

correspondi ng to said | ocational i nformation; and Tummmﬂcﬂ”lﬂﬂm :
di splay neans for displaying the tine correspondi ng*t o¢ sat d rcorsr eet ed
time data. 15. A nobile term nal-28qui pnent, as clained in Caim 14,

wherein said nobile term nal equipnment is a nobile t el ephone set of
the cellular ttﬁ(rpee('iiffe:rence calculating means fo_r reading out said locational information and
" calculating the time difference between one of said standard times and the standard time
of the area corresponding to said locational information;
| time data correcting means responsive to said time difference for correcting said
time data into the time data of the standard time corresponding to said locational
information; and '
time dispiay means for displaying the time corresponding to said corrected time

data.
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MOBILE TERMINAL EQUIPMENT

ABSTRACT

A mobile terminal equipment automatically displaying the local time in
any desired geographical area for use in mobile telephone systems and the like.
One example of this mobile terminal équipment is a 'mobile telephone set
capable of displaying the local time wherever it is used by calculating the time
difference from the home town on the basis of location registration area
information supplied froxﬁ ihe base station. Another example of this. mobile
terminal equipment is an-IC card-inserting type mobile telephone set capable of
displaying the home town time by calculating the t_ime: difference between the
home town and its area of use on the basis of home town information stored in.

the IC card.

Fig. 4
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