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APPARATUS FOR AUTOMATICALLY SWITCHING OPERATION MODE OF

PORTABLE MOBILE COMMUNICATION UNIT

BACKGROUND OF THE INVENTION

Field of the_Invention

The present invention relates to a portable mobile
commumication unit, and more particularly to a method and
apparatus for automatically- switching the operation mode of a
portable mobile communication unit, in which a mode signal
generatbr is installed in an area requiring a quietness and
generates a mode signal corresponding to a mode selected from a
noxrmal vibration mode, a transmission-restricted vibration
mode, an incoming call  cut-off wmode, an image and data
transmission-prohibited mode, and a normal operation mode,
thereby automatically switchiﬁg the portable mobile
communication unit to the selected mode in response to. the mode
signal, so that it prevents a generation of noise caused by
call alert tones generated from portable mobile communication
units and conversations through those portable =mobile
communication wunits in areas requiring a gquietness while
preventing a leak of image and data information in areas

requiring an observation of secrets.

Description of the Prior Art
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As the use of portable mobile communication units such as
cellular phones, portable satellite telephones, and pagers is
more popularized, there are greater problems caused by audible
call 'alerts, such as rinéing tones, generated from portable
mobile communication units in areas, requiring a quietness,
such as churches, concert halls, theaters, courts, and
c¢lassrooms, etc. In order to limit a reckless use of portable
mobile communication units, it has been strongly required to
forcibly limit the use of portable mobile communication units
in certain areas.

Various methods have been proposed which are adapted to
cut off or restrict communication with portable mobile
communication_units in certain areas. For example, there is a
communication cut-off method for cutting off communication with
portable mobile communication units by generating disturbance
waves. Another method has also been proposed in which a wave
generator is installed at the doorway of a room in order to
switch the call alert mode of a portable mobile communication
unit from a ringing tone mode to a vibration mode when the
communication unit enters the room through the doorway while
switching again the call alert mode of the communication unit
to the ringing tone mode when the communication unit exits the
room through the doorway.

However, the former communication cut-off method is

problematic in that the communication function of portable
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mobile communication units is completely cut off, so that the
communication right is wviolated. Where the communication
function of a portable mcbile communication unit is completely
cut  off, this communication wunit continuously tries to
establish a call channel with a base station because the
communication c¢ut-off is considered as being caused by a
departure of the commumnication unit from sexvice areas. For
this reason, a great increase in battery consumption occuxs, so
that the use life of the battery is shortened.

On the other hand, the latter automatic call alert mode
switching method has various problems because the call mode
switching of the portable mobile communication unit between the
ringing tone mode and the vibration mode is carried out only at
the doorway where the wave generator is installed, as follows.

1. Although the portable mobile communication unit is
automatically switched from the ringing tone mode to the
vibration mode when it enters a quietness required area, the
user may response to an incoming call, and make a telephone
conversation with a «calling party. Such a telephone

conversation disturbs others in the vieinity. Furthermore, it

is impossiblé to completely prevent the user from making a

call. For this reason, the effect of this method for
maintaining a quietness in the quietness required area is
reduced.

2. Although the portable mobile commmication unit is
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automatically switched from the ringing tone mode to the
vibration mode when it enters the quietness required area, the
user may wmanually switch again the call alert mode to the
ringing tone mode.

3. Although the call alext mode switching operation is to
be conducted at the doorway of the quietness required area, it
may not be achieved under the following conditions:

1) Where the user of a portable mobile communication

unit passes through the doorway in a state in which the

communication unit is turned off, the call alert mode

switching of the communication unit is not cenducted.

2) Where the wave generator is in its OFF atate or
abnormally operates, the vibration mode of the portable
mobile communication unit is mnot switched again to the
ringing tone mode while being maintained in the vibration
mode when the user carrying the comnunication unit exits
the quietness required area through the doorway where the
wave generator is installed.

4. Problems lr;ay also occur due to the fact that the
portable .mobile communication wunit is wmaintained in the
vibration mode within the quietness required area installed
with the wave generator. For example, when a concert or lecture
has not been yet begun in a concert hall or classroom, that is,
when the user waits for the begimning of the concert or

lecture, it is unnecessary for the portable mobile
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communication unit to be maintained in the wvibration mode.
Accordingly, the forced maintenance of the vibration mode in
such a case may be an unreasonable or excessive restriction for
portable mobile communication.

5. Where the user of a portablé mobile communication unit
passes through the -doorway in a state in which the
communication unit is turned off, the call alert mode switching
of the communication unit is not conducted.

6. The portable wobile communication wunit should
continuously check transmission of electric waves generated
from the signal generator in order to surely receive the
transmitted electric waves when it passes through the doorway
where the signal generator is installed. For this reason, an
increase in battery consumption occurs. 1In order to establish a
speech channel in response to an incoming call from a base
station, ﬁhe portable mobile communication wnit recelves
external signals at intervals of a certain time, for example,
2.56 .seconds. For this reason, if the portable wmobile
c§mmunication unit passes through the doorway at an optional
time point between successive signal receiving points, it may
be likely to fail to receive the electric waves generated from
the signal generator. In this case, the portable mobile
communication unit is not switched to the vibration mode even
though it has passed through the doorway. This may be solved by

reducing the signal reception interval from 2.56 seconds to a
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time span of 0.5 to 1 second. In this case, however, a great
increase in battery consumption occurs due to an increase in
the number of times for the portable mobile communication unit

to check reception signals.
SUMMARY OF THE INVENTION

Therefore, the present invention has .been made in view of
the above mentioned problems, and an object of the invention is.
to solve the above mentioned problems and to provide an
apparatus for automatically switching the operation mode of a
portable mobile communication unit, in which a mode signal
generator is installed in an area requiring a quietness and
generates a mode signal corresponding to a mode selected from a
normal vibration mode, a transmission-restricted vibration
mode, an incoming call cut-off mode, an image and data
transmission-prohibited wmode, and a normal operation mode,
thereby - automatically switching the portable mobiie
communication unit to the selected mode in response to the mode
signal, so that it prevents a generation of noise caused by
call alert tones generated from portable mobile communication
units and conversations through those porxrtable mobile
communication wunits in areas requiring a quietness while
preventing a leak of image and data information in areas

requiring an obsgervation of secrets.
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In accoxdance with one aspect, the ﬁresent invention
provides an apparatus for automatically switching an operation
mode of a portable mobile communication unit to a desired mode,
comprising: a mode signal generéting unit installed in an area
requiring a limited use of the portable wmobile communication
unit and adapted to generate a mode signal selected from a
noxrmal vibration mode smignal for switching the portable mobile
communication unit from a ringing tone mode to a wvibration
mode, a transmission-restricted vibration mode signal for
switching the portable mobile communication umit from the
ringing tone mode to the vibration mode while allowing a
reception of an incoming call and a speech from a calling
party, but preventing a transmission of a. speech £rom the
portable mobile communication unit, an lincoming call cut-off
mode signal for- switching the portable mobile communication
unit to a mode for preventing call alerxts from being generated

from the portable mobile communication unit in response to the

incoming c¢all, an image and data transmission-prohibited mode

signal for switching the portable mobile communication unit to
a mode for preventing a transmission of images and data with
the portable mobile communication unit while allowing a
telephone conversation of the _pértable mobile communication
unit, and a normal operation mode signal for switching the
portable mobile communication unit to a mode for allov'wing the

portable mobile communication unit to normally operate; and the
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bortable mobile communication' unit for receiving the mode
gignal from the mode signal generating unit, and executing an
operation corresponding to the received mode signal.

In accordance with another aspect, the present invention
provides an apparatus for automatically switching an operation
mode of a portable mobile communication unit to a desired mode,
comprising: a mode signal generating unit installed in an area
requiring a limited use of the portable mobile communication

unit and adapted to generate a mode signal selected from a

" normal vibration mode signal for switching the portable mobile

communication unit from a ringing tone mode to a vibration
mode, a transmission-restricted vibration mode sigmnal for
switching the portable mobile commumnication wunit from the
ringing tone mode to the wvibration mode while allowing a

reception of an incoming call and a speech from a calling

party, but preventing a transmission of a speech from the

portable mobile communication unit, an incoming call cut-off
mode signal for switching the portable mobile communication
unit to a mode for preventing ¢all alerts from being generated
from the portable mobile commmication unit in response to the
incoming call, an image and data transmission-prohibited mode
signal for switching the portable mobile commumication unit to
a -mode for preventing a transmission of images and data with
the portable mobile commmication wunit while allowin-.g a

telephone conversation of the portable mobile communication
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unit, and a normal operation mode signal for switching the
portable mobile communication unit to a mode for allowing the
portable mobile communication unit to normally operate; an~
entrance signal generating unit installed at a doorway of the
area and adapted to generate an entrance signal informing the
portable mobile communication unit of an entrance thereof into
the area; an exit signal generating unit installed at the
doorway of the area and adapted to generate an exit signal
informing the portable mobile communication unit of an exit
thereof into the area; and the portable mobile communication
unit for receiving the mode signal £from the wmode signal
generating unit, and executing an operation cdrrasponding to
the received mode signal upon detecting the entrance signal
generated from the entrance signal génerating wunit while
preventing an execution of the operation corresponding to the
received mode éignal upon detecting the exit signal generated

from the exit signal generating unit.
BRIEF DESCRIPTION OF THE DRAWINGS

The above objects, and other features and advantages of
the present invention will become more apparent after a reading
of the following detailed description when taken in conjunction
with the drawings, in which:

Fig. 1 is a block diagram illustrating an apparatus for
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automatically switching the operation mode of a portable mobile
communication unit in aécor_danee with an embodiment of the
present invention; )

Fig. 2 is a block diagrém illustrating the configuration
of a mode signal generating unit included in the apparatus of
Fig, 1;

Fig. 3 is a block diagram illustrating the configuration
of the portable mobile communication unit shown in Fig. 1;

Fig. 4 is a block diagram illustrating an apparatus for
automatically switching the operation méde of a portable mobile
communication unit in accordance with another embodiment of the
present invention in which it is checked whether a portable
mobile communication unit enters oxr exits an area to which the
apparatus is applied;

Pig. S5a is a block diagram illustrating a signal detector
for detecting an entrance of the portable mobile communication
unit into the area in the case of Fig. 4.;

Fig. 5b is a block diagram illustrating a signal detector
for detecting an exit of the portable mobile communication unit
into the area in the case of Fig. 4; |

Fig. 6a is a block diagram illustrating a device for
generating a time-divided signal; and

Fig. 6b is a diagram illustrating a time-divided format
of sgignals generated from the. time-divided signal generating

device of Fig. 6éa.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, a preferred embodiment of the present invention
associated with an apparatus for automatically switching the

operation mode of a portable mobile communication unit will be

described in detail with reference to Figs., 1 to 6b. In

accordance with the preferred embodiment of the present
invention, a mode signal genexating unit 100 is provided which
serves to generate a mode signal corresponding to a mode
selected from a normal vibration mode, a transmission-
restrictéd vibration mode, an incoming call cut-off mode, an
image and data transmission-prohibited mode, and a normal
operation mode. The mode signal generating unit 100 is
installed in a quietness required area., When a portable mobile
communication wnit, which is denoted by the reference numeral
200, receives the mode signal generated from the mode signal
generating unit 100, it conducts an operation corresponding to
the reéeived mode signal.

As shown in Figs. 1 and 2, the mode signal generating
unit 100 includes an input unit 101 for manually selecting a
desired operation mode from a normal vibration mode, a
transmission-restricted vibration mode, an incoming call cut-
off mode, an image and data transmission-prohibited mode, and a

normal operation mode, thereby outputting a mode signal. A

11
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controller 102 receives the mode signal from the input unit
101, and controls a display unit 103 to display the selected
mode. When one of the normal vibration mode, transmission-
restricted vibration mode, incoming call cut-off mode, image
and data transmission-prohibited mode, and normal operation
mode is displayed on the display unit 103, the user of the mode
signal generating unit 100 can ider_l.tify the gelected operation
mode.

The controller 102 alsc controls a modulator 104 to
modulate the mode signal. The modulated signal frxom the
modulator 104 is then converted into a radio frequency (RF)
signal while being amplified to a desired level. The amplified
RF signal ig transmitted over an antemna 106. This transmission
signal is continuously outputted from the mode signal
generating unit 100 so that it is received by a portable mobile
communication unit 200 entering the quietness required area.

Fig. 3 is a block diagram illustrating a detailed
configuration of a portable mobile communication unit 206 to
which the present invention is applied.

The portable mobile communication unit 200 includes a
signal detector 201 for detecting an output signal from the
mode signal generating unit 100 installed in a quietness
required area when the portable mobile communication unit 200
enters the quietness required area. When the signal detector

201 detects an output signal from the mode sigmal generating

12
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unit 100, it sends the detected signal to a controller 202.
This controller 202 may be configured to continuously check
signals received by the signal detector 201 in oxder to detect
a mode sgignal by the signal detector 201. Alternmatively, the
controller 202 may be configured to check a mode signal
received by the signal detector 201 only when an incaoming call
is generated or when an outgoing call is generated. In either
case, the controller 202 controls the portable wmobile
communication unit 200 to be switched to a mode corresponding
to the received mode signal at the point of time when the
reception of the mode signal is determined.

Where the mode signal detected by the signal detector 201
corresponds to a normal -vibration mode signal, the controller
202 controls the portable mobile c¢ommunication unit 200 to
conduct an operation corresponding to a normal vibration mode.
That is, when an incoming call is detected in the normal
vibration wmode, the controller 202 controls a vibration driving
circuit 204 for driving a wvibrator or a lamp, thereby
generating vibrations or light. Accordingly, the user of the
portable mobile communication unit 200 can recognize the
incoming call, based on the generated vibrations or 1light
(hereinafter, simply referred to as ‘“vibrations”). At this
time, the controller 262 does not apply any activation signal
to a ringer driving circuit 205,

Where the mode signal detected by the signal detector 201

13
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corrésponds to a transmission-restricted vibration mode signal,
the controller 202 rejects key signals received from an input
unit 203, except for a key signal required for é réception of
the incoming call and key signals associated therewith, in
order to prevent the user from wmaking a telephone conversation
with a calling party or making a call. That is, when an
incoming call is detected ‘in the transmission-restricted
vibration wmode, the contxoller 202 controls the vibration
driving circuit 204 to generate vibrations while disabling the
ringer driving circuit 205. In response to a key 8signal
manually generated, for a reception of the incoming call, from
the input unit 203 in zresponse to the incoming call, the
controller 202 outputs a first speech message of, for example,
“Your voice is not transmitted to the calling party.”, stored
in a first memory 213. This first speech message is applied to
a first digital/analog (D/A) converter 214 which, in turn,
converts the speech mesgsage into a corresponding analog sigmal.
This analog signal is then outputted to a speaker 215 via a
first multiplexer 212, Acéordingly, the user of the portable
mobile communication unit 200 can heaxr the first speech message
informing of the fact that he camnot transmit any speech while
being only allowed to receive incoming calls. Thereafter, the
controller 202 controls the first multiplexer 212 to receive a
speech from the calling party via a receiving unit 211.

The controller 202 also cuts off a speech sigmal inputted

14
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to a microphone 209 in response to a reqeption of the speech
from the calling party and amplified by an amplifiexr 210.
Simultaneously, the controller 202 outputs a second speech
message of, for example, “I cannot answer your call because I
am in a telephone conversation-restricted area, but can hear
your speech.”, stored in a second memory 20'7._ The second speech
message is applied to a second (D/A) converter 208 which, in
turn, converts the speech message into a corresponding analog
sigpal. The analog signal ffom the D/A converter 208 is then
sent to a transmitting unit 216 via a second multiplexer 206 so
that it is finally transmitted to the calling party. After the
transmission of the second speech message from the transmitting
unit 261, the controller 202 switches the second multiplexer
206 to be coupled to the ground. In the state of the second
mltiplexexr 206 coupled to the ground, it is prevented for the
speech of the uger, received by the microphone 209, from being
transmitted to the calling party.

In order to allow the calling party to recognize the fact
that the usex is hearing the speech of the calling parxty, the
user manipulates the input unit 203 to input a corresponding
key signal. 1In response to the key signal from the input unit
203, the controller 202 outputs a third speech message of, for
example, “yes”, “no”, or *listening”, stored in the second
memory 207 .. The third speech message is applied to the second

D/A converter 208 which, in turn, converts the third speech

15
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message into a corresponding analog sighal. The analog signal
from the D/A converter 208 is then sent to the transmitting
unit 216 via the second multiplexer 206 so that it is finally
transmitted to the calling parxty. For instance, the message

“yes” ig transmitted when the user depresses a numeral key of,

for example, *1“, included in the input unit 203 during a

reception of the speech pf the calling party, the message “yes”
is transmitted. In responge to the depression of a numeral key
of, for_ example, “2”, the message "no” is transmitted. The
message “listening” is transmitted in rxesponge to the
depression of a numeral key of, for example, “37.

Where the transmitting unit 216 is configured to transmit
speech signals in a digital fashion, the .first through third
D/A converters 214, 208, and 218 may be dispensed with. This is
because the speech messages stored in the first through third
D/A converters 214, 208, and 218 are di_éital data. Although the
first and second multiplexers 212 and 206 have been described
as being of an analog type, they may be of a digital type.
Alternatively, the functions of the first and second
multiplexers 212 and 206 may be implemented in a software
fashion. A speech signal received by the microphone 209 is
amplified by the amplifier 210, and then applied to the second
multiplexer 206 _which, in turn, seleétively transmits the
speech signal to the transmitting unit 216 under the control of

the controller 202. The speech signal transmitted to the

16
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transmitting unit 216 from the second multiplexer 206 is
converted into a digital signal while passing through an
analog/digital (A/D) converter internally equipped in the
transmitting unit 216.

On the other hand, where the mode signal detected by the
signal detector 201 corresponds to an incoming call cut-off
mode signal, the controllexr 202 controls the portable_umbile
communication unit 200 to conduct an operation in the incomihg
call cut-off mode. That is, when the receiving unit 211
receives an incoming call in the inqgming call cut-off mode,
the controller 202 reads out a fourth speech message of, for
example, "I cannot answer your call because I am in a telephone
conversation-restricted area. So, please leave your message or
coﬁtact number.”, stored in the third memory 217. The read-out
fdurth speech message from the third memory 217 is then applied
to the third D/A converter 218 which, in turn, converts the
received fourth speech message into a corresponding analog
signal. In this state, the controller 202 controls the second
multiplexer 206 to transmit the analog signal corresponding to
the fourth speech message to the calling party wvia the
transmitting unit 216. In this case, the controller 202 may
a}so control a power supply unit 219 to cut off the supply of
electric power to the elements of the portable mobile
communication unit 200, except for the signal detector 201,

input unit 203, and controller 202.

17
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Where the mode signal detected by the signal detector 201
corregponds to an image and data transmission-prohibited wmode
signal, the c¢ontroller 202 controls the portable mobile -
communication unit 200 to conduct an operation in the image and
data transmission-prohibited mode. That is, when digital data
is inputted to a data input terminal 221 in the image and data
transmission-prohibited mode, the controller 202 controls a.
third multiplexer 220, coupled to the dapa input terminal 221,
to be coupled. to the ground. In the state coupled to the
ground, the third multiplexer 220 prevents the digital data
inputted to the data input terminal 221 from being transmitted
to the transmitting unit 216. The controller 202 also conducts
a contxol for cutting off an image signal inputted to an image
input.terminal 224 and an image signal outputted from a camera
223 equipped in the portable mobile communication unit 200,
That is, the control unit 202 controls a fourth multiplexer
222, coupled to both the image input terminal 224 and the
camera 223. In the state coupled to thg ground, the fourth
multiplexer 222 prevents the image signal from the camera 223
or image input terminal 224 from being transmitted to the
transmitting unit 216.

Although the user of the portable mobile communication
unit 200 selects an %mage and data transmission mode by
manipulating the input unit 203 under the condition in which

the portable mobile communication unit 200 is in the image and

18
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data transmission—prohibiﬁed mode in_accordance with the image
and data transmission-prohibited mode signal received from the
mode signal generating unit 100 via the signal detector 201, it
is impossible to transmit any image or data from the portable
mobile communication unit 200 bedause the thirxrd and fourth
multiplexers 220 and 22 are in a state coupled to the ground.
Even in this image~ and data transmission-prohibited mode, a
telephone conversation may be allowed by controlling the second
multiplexer 206 _t;. transmit a speech, received by the
microphone 209, to the transmitting unit 216 via the amplifier
210,

Also, the controller 202 controls the portable mobile
communication unit 200 to conduct a normal operation when a
normal operation mode signal is detected by the signal detector
201 or when there is no wmode signal, corresponding to the
normal vibration mode, transmission-restricted wvibration mode,
incoming c¢all cut-off mode, or image and data transmission-
prohibited mode, detected by the signal detector 201,

- The mode signals generated from the mode signal generxator
200, which include the normal vibration mode signal,
transmission-restricted vibration wode signal, incoming call
cut-off wmode signal, image and data transmisgion-prohibited
mode signal, and normal_ operatidn mode signal, may be
distinguished from one another in accordance with various

methods. For example, the mode signal generator 200 geherates

19
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' diffez;ent mode sigﬁals using different frequencies or different

digital codes, respectively. Alternatively, different
transmission frequencies may be used.

'In accordance with the method in which mode signals have
different frequencies, respectively, for example, the normal
operation mode signal may have a frequency of 100 Hz, the
normal vibration mode signal a frequency of 200 Hz, the
transmission-prohibited mode signal a frequency of 300 Hz, the

incoming call cut-off mode signal a fregquency of 400 Hz, and

 the image and data transmission-prohibited signal a frequency

of 500 Hz, respectively.

In accordance with the method in which wode signals have
different codes, respectively, for example, the normal
operation nmodé'signal may be allocated with a code of 0011, the
normal vibration mode signal a code of 0101, the transmission-

prohibited mode signal a code of 0110, the incoming call cut-

~off mode signal a code of 1010, and the image and data

transmission-prohibited signal a code of 1100, respectively.

The method using different transmission frequencies is a
method in which mode signals are transmitted at different RF
frequencies, respectively. In accordance with this method, for
example, the normal cperation mode signal may be transmitted at
a transmission frequency of 300.000 inz, the normal vibration
mode signal at a transmission frequency of 300.010 MHz, the

transmission-prohibited mode signal at a transmission frequency

20
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of 300.020 MHz, the incoming call cut-off mode sgignal at a
trangmission frequency of 300.030 MHz, and the image and data
transmission-prohibited signal at a transmission frequency of
300.040 MHz, respectively.

The selection of a desired mode from the noxmal vibration
mode, . transmission-restricted vibration mode, incoming call
cut-off mode, image and data transmission-prohibited mode, and.
normal operation mode may be made inl accordance with the
property and use purpose of an area to which the present
invention is applied, and time. For example, different wmodes
may be selected in accordance with whether the area, to which
the present invention is applied, is a concert hall or a church
or whethexr oxr not a concert or worship service in that area is
begun.

Referring to Figs. 4 to 5b, another embodiment of the
present invention is illustrated, respectively, Although a
portable mobile communication unit located outside an area, to
which the present invention is applied, does not enter that
area, it may be affected by a mode signal generated from the
mode signal generating unit 100 installed at the area.
Accordingly, it is necessary to prevent portable wmobile
communication unita, located outside the area installed with
the mode signal generating unit 100, from being affected by a
mode signal generated from the mode signal generating unit ioo.

To this end, in accordance with the embodiment of the present

21
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invention illustrated in Ffig. 4, two signaln_ génerators are
installed at the doorway of the area to which the present
invention is applied. One sjgnal generator is an entrance
signal generating unit 300 installed at the doorway of the
subject area inside that area and adapted to inform the
portable mobile communication unit 200 of an entrance into the
area through the doorway. The other signal generator is an exit
signal generating unit 400 installed at the doorway of the
subject area outside that arxea and adapted to inform the
portable mobile communication unit 200 of .an exit from the area
through the doorway.

The portable mobile communication""ﬁnit 200 receives an
entrance signal generated from the entrance signal generating
unit 300 or an exit signal generated from the exit signal
generating unit 400 while passing through the doorway. Only in
a state receiving. the entrance signal, the portable mobile
communication unit 200 is allowed to conduct a méde switching
operation in response to a mode signal which is received from
the mode signal generating unit 100 and may be c;ne of the above
mentioned selected from the normal vibration mode signal,
transmission-restricted vibration mode sgignal, incoming call
cut-off mode signal, image and data transmission-prohibited
mode signal, and normal operation mode signal.

Detailed configurations. of the entrance and exit signa]_.

generators 300 and 400 are illustrated in PFigs. Sa and Sb,
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regpectively.

The entrance and exit signal generating units 300 and 400
have no imput device and display device, as different from the
mode signal generating unit 100. This is because the entrance
and exit signal genexating units 300 and 400 always generate
constant signals indicative of entrance and exit information

without any variation in those information. As shown in Fig.

5a, an entrance signal generated from an entrance signal

generator 30la ig modulatec_i by a modulator 302a, and then
converted into an RF signal by an RF converter 303a. The RF
signal from the RF converter 303a is then transmitted to the
portable mobile communication unit 200 over an antenna 304a
after being amplified to a desired level. As shown in Fig. 5b,
an exit signal generated from an exit signal generator 301b is
modulated by a modulator 302b, and then converted into an RF
signal by an RF converter 303b. The RF signal from the RF
converter 303b is then. transmitted to the porxtable mobile
communication unit 200 over an antenna 304b after being
amplified to a desired level.

When the signal detector 201 of the portable mobile
communication unit 200 detects an entrance signal generated
from t:lixe entrance signal generator 300 when the user of the
portable mobile communication unit 200 enters the subject area
while carrying the portable rﬁobile communication unit 200, it

informs the controller 202 of the detection of the entrance
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gignal. The controller 202 subsequently stores information,
indicative of the entrance of the portable mobile communication
unit 20.0, in its internal memory. On the other hand, where the
user exits the subject area, the signal detector 201 of the
portable mobile communi¢ation unit 200 detects an exit signal
generated from the exit signal generating unit 400, it informs
the controller 202 of the detection of the exit signal. The
controller 202 subsequently stores information, indicative of
the exit of the portable mcbile _communication unit 260, in its
internal memory. Thus, the automatic mode switching operation
according to the mode signal from the mode signal generating
unit 100 can be <conducted only for portable mobille
communication units 200 entering the subject area.

The signal generation and transmission carried out by the
mode saignal generating unit 100, entrance signal generating
unit 300 and exit signal generating unit 400 may be achieved
using various methods. For example, these may be achieved using
the following four methods.

In accordance with the first method, the aignal
generating units 100, 300, and 400 generate gignals having the
same frequency, but different codes, respectively, in order to
transmit those signals on a single channel.

In accordance with the second wethod, respective signals
generated from the signal geﬁerating units 100, 300, and 400

have different frequencies so that they do not interfere with
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one another. For exampie, the mode signal generating unit 100

generates a signal having a frequency of 300 MHz whereas the
entrance and exit signal generating units 300 and 400 generate

gignals having a frequency of 300.1 MHz, respectively. In this

case, the signals from the signal generating units 300 and 400

have different codes, respectively, so that they are
distinguished from each other,

In accordance with the third method, the signal
generating units 100, 300, and 400 use different frequenciesg,
respectively. For example, the mode mignal generating unit 100
uges a fregquency of 300 MHz, the entrance signal generating
unit 300 uses a freguency of 300.1 MHz, and the exit signal
generating unit 400 uses a frequency of 300,2 MHz.

On the other hand, the fourth method is a method using a
time division scheme. In accordance with this fourth method,
the signal generating 'uriits 100, 300, and 400 generate signals
of the same frequency in a time-divided fashion, that is, at
different points of time. To this end, the controller 202 of
the mode signal generating unit 100 allocates different time
slote for respective signals of the signal generating units
100, 300., and 400. In this case, the signal generating units
100, 300, and 400 may be connected together by means of cables
or wires so that they .generate signals in a time-divided
fashion, respectively. In this case, however, there is an

inconvenience. Accordingly, it is preferred that the time-

25



10

15

20 .

25

divided signal generation be achieved in a radio fashion. A
configuration for achieving the time-divided signal generation
of'the gignal generating units 100, 300 and 400 is illﬁstrated
in Fig. 6a. The configuration may be implemented for both the
entrance and exit signal generating units 300 and 400. The
configuration of Fig. 6a is different from those of.Figs. Ba
and 5b in that it is provided with a signal detector 305. When
the mode signal generating unlt 100 generates a mode signal for
a time slot allocated for the mode signal, the signal detector
305 of the entrance signal generating unit 300 detects the
generated mode signal.  Based on the detection of the signal
detector 305, the entrance signal generating unit 300 begins to
generate- an entrance signal at the point of time when the
generation of the mode signal is completed. The generation of
the entrance signal is continued for a time slot allocated for
the entrance signal. The signal detector 305 of the entrance
signal generating unit 400 detects the generated entrance
signal, so that the exit signal generating unit 400 begins to
generate an exit signal at the point of time when the
generation of the entrance signal is completed. The generation
of the egit signal is continued for a time slot allocated for
the exit signal. At the point of time when the generation of
the exit signal is completed, the mode signal generating unit
100 generates again a mode Eignal. As the above mentioned

operations are'repeatedly carried out, a signal having a time-
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divided format of Fig. 6 is continuously generated. The
portable mobile communication unit 200 detects the entrance
signal, exit signal, and mode signal from the time-divided
signal while distinguishing those signals from one another,
based on respective codes or frequencies of the signals. For
example, a signal having a frequency of 50 Hz is detected as
the entrance signal whereas a signal having a frequency~of 75
Hz is detected as the exit signal, Alsc, signals of 100 Hz, 200
Hz, 300 Hz, 400 Hz, and 500 Hz a?e detepted as different mode
signals, respectively.

When the portable mobile communication unit 200 enters
the subject arxea, it first receives an exit signal, and then an
entrance signal. In accordance with such a signal receiving
order, the portable npbile comﬁunication unit 200 detects its
entrance into the subject area. Where the portable mobile
communication unit 200 first receives an entrance signal, and
then an exit signal, the portable mobile communication unit 200
recognizes, based on this signal receiving order, that it has
exited the subject area. Thus, only portable mobile
communication units within the subject area are controlled to
operate _in accordance with a mode signal generated from the
mode signal generating unit 100 located within the subject
area. Accofdingly, it is possibie to prevent portable mobile
communication wunits, located. outside the subject arxea, from

being affected by the mode signal.
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The mode signal generating unit -_ 200 may be uéed along
with the entrance and exit signal generating unite 300 and 400,
as mentioned above. However, this mode signal generating unit
200 should be used alone in a complétely open area QY an area
having no doorway.

Where the mode signal generating unit 200 is used alone,
it cannot detect its entrance or exit. In this case, even when
the mode signal generating unit 200 is located within the
subject area, it may be erroneously detected as being located
outside the subject area, so that it may not conduct a desired
mode switching operation.

In order to solve this problem, it is necesgary to
distinguish the case, in which the mode signal generaﬁing unit
100 is used alone, from the case in which thé mode signal
generating unit 100 is used along with the entrance and exit
signal generating unit 300 and 400.

To this end, the mode signal generating unit 100 is
configured to generate two signals of différent frequencies for
each mode. For example, the mode signal generating  unit 100
generates signals of 100 Hz and 600 Hz for a noxrmal operation
mode, signals of 200 Hz and 700 Hz for a normal vibration mode,
signals of 300 and 800 Hz for a transmiasion-restricted
vibration mode, signals of 400 Hz and 960 Hz for an incoming
call cut-off mode, aﬁd signalé of 500 Hz and 1 KHz for an image

and data transmission-prohibited mode, respectively. Where the
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mode signal generating unit 100 is used alone, it generates a
-signal of 100 Hz, 200 Hz, 300 Hz, 400 Hz, or 500 Hz in
accordance with a selected mode. On the other hand, where the
mode signal generating unit 100 is used along with the entrance
and exit signal generating unit 300 and 400, it generates a
signal of 600 Hz, 700 Hz, 800 Hz, 900 Hz, or 1 KHz in
accordance with a selected mode. Of course, five additional
keys may be used in ordexr to distinguish the case using the
mode signal generating unit 200 alone and the case using the
mode signal generating unit 200 along with the entrance and
exit signal generating units 300 and 400 for respective modes.
Alternatively, only one additional key may be used. In the
latter case, the additional key is used to determine whether or
net the mode signal generating unit 100 is used alone.

In accordance with the above mentioned configuration,
when the portable communicaﬁion unit 200 detects a mode signal
of 600 Hz, 700 Hz, 800 Hz, 900 Hz, .or 1 KHz, it is
automatically switched to a mode Ebrresponding to the detected
mode signal even though there is no checking about the entrance
thereof into the subject area. On the other hand, when the
portable communication unit 200 detects a mode signal of 100
Hz, 200 Hz, 300 Hz, 400 Hz, or 500 Hz, it is switched to a mode
corresponding to the detected mode signal only after the
checking about the entrance Ehereof irto the subject area is

made.
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Thus, the apparatus of the present invention can be
applied to both the area having a doorway and the are having no
doorway .

Alternatively, the signal generating units 100, 300 and
400 may be configured to generate signals of different
frequencies, respectively. Also, they may have separate signal
detectors, -respectively. In this case, it is possible to
completely prevent an interference among the signals generated
from the signal generating units 100, 300, and 400.

The signals generated from the signal generating units
100, 300, and 400 may be transmitted on a control channel of
the portable mobile communication unit 200, These signals may
also be carried by a separate signa_l so that they are
transmitted on the control chamnel or speech channel of the
portable mobile communication unit .200. For the transmission of
the above mentioned signal, a sesparate transmission frequency
may also be used which is different from that used in the
portable mobile communication unit 200 for c¢all and speech
signals.

For the signal generated from the mode signal generating
unit,_ entrance signal generating unit, and exit signal
generating unit, electromagnetic waves may be used. In place of
such electromagnetic waves, acoustic waves such as ultrasonic
waveg, ultra-bass sonic waves, or audible sonic waves, lighﬁ

such as infrared rays, or magnetic force generated from, for
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example, a magneti, may be used.

As appareﬁt from the above description, the present
invention provides apparatus for automatically switching the
operation mode. of- a portable mobile communication unit to a
desired mode in an area requiring a quietness or a
communication security. That is, where the apparatus of the
present invention is uged in an area requiring a quietness, it
automatically switches the call alert mode of portable mobile
communication units from a ringing tone mode to a vibration
mode or cuts off the reception of an incoming call or a
telephone conversation in response to the incoming call under
the c¢ondition in which those portable mobile communication
units are within the quietness required area. 1In this case,
accordingly, it is possible to prevent social problems caused
by a reckless use of portable mobile commmication unite. Where
the apparatus of the present invention is used in an area, such
as a national or public research institute, an industrial
facility, a laboratory, or a military camp, requiring a
communication security, it can sexve to prevent a reckless
transmigssion of im_ages and data. Furthermore, the present
invention completely solve the problems involved in the
conventional communication cut-;::ff method using disturbance
waves or the conventional call alert mode swi;:ching method
using a wave generator instailed at the doorway of a room to

switch the call alert mode of a portable mobile communication
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unit from a r_inging tone mode to a vibration mode.

Although the preferred embodiments of the invention have
been disclosed for illustrative purposes, those skilled in the
art will appreciate that various modifications, additions and
substitutions are possible, without departing from the scope
and sgpirit of the invention as disclosed in the accompanying

c¢laims.
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WHAT IS CLAIMED IS:

1. An apparatus for automatically switching an operation

mode of a portable mobile communication unit to a desired mode,

compriging:

a mode signal generating unit installed in an area
requiring a limited use of the portable mobi_le communication
unif and adapted to generate a mode signal selected from a
normal vibration mode signal for switching the portable mobile
communication unit from a ringing tone mode to a vibration
mode, a transmission-restricted vibration mode signal for
switching the portable mobile communication wunit £from the
ringing tone mode to the vibration mode while allowing a
reception of an incoming call and a speech from a calling
party, but preventing a transmisgion of a aspeech from the
portable mobile communication unit, an incoming call cut-off
mode signal for switching the portable mobile communication
unit té a mode for preventing call alerts from being generated
from the portable mobile communication unit in response to the
incoming call, an image and data transmission-prohibited mode
signal fpr switching the portable mobile communication unit to

a mode for preventing a transmission of images and data with

the portable mobile communication unit while allowing a

telephone conversation of the portable mobile communication

unit, and a normal operation mode signal for switching the
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portable mobile communidationlunit to a mode for allowing the
portable mobile communication unit to normally operaté; and

the portable mobile communication unit for receiving the
mode signal from the mode -signal generating unit, and exécuting

an operation corresponding to the received mode signal.

2. The apparatus according to claim 1, wherein the mode
signal generating unit comprises:

an input unit for mwanuwally :glecting a desired operation
mode from a noxmal vibration mode, a transmission-restricted
vibration mode, an incoming call cut-off mode, an image and
data transmission-prohibited mode, and a normal operation mode,
thereby outputting a mode signal- corresponding to the selected
operation mode; |

a display unit for displaying the opexation mode selected
by the input unit; and o

a controller for -modulating the mode signal outputted
from the input unit using a modulator, converting the modulated
signal into a radio frequency signal using a radio frequency

converter, amplifying the radio frequency signal, and then

transmitting the amplified signal in a continued fashion.

3. The apparatus according to claim 1, wherein the
portable mobile communication unit comprises:

a ringing bell driving circuit for driving a ringer to

* c L L] H *



10

15

20

25

generate ringing tones;

a vibratién driving circuit for driving a vibrator or a
lamp to generate vibrations or light;

| '@ sgignal detector for detecting the mode signal generated

Erom the mode signal generating unit; and

a controller for receiving the detected mode signal from
the signal detector, and sending a drive signal to the
vibration driving circuit while preventing the ringing bell
driving circuit from being driven, in response to an incoming
call, when the detected mode signal corresponds to the normal
vibration mode signal, thereby alerting a user of the portable

mobile communic¢ation unit to the incoming call.

4. The apparatus according to claim 1, wherein the
portable mobile communication unit comprises:

an input unit for generating diverse key signals required
to execute aiverse functions of the portable mobiie
communication ﬁnit;

a ringing bell driving circuit for driving a ringer to
generate ringing tones;

a vibration driving ecircuit for driving a vibrator or a
lamp to generate v@brations or light;

a signal detector for detecting the mode signal generated
from the mode signal generatiné unit;

a memory stored with a speech message informing of the
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fact that the portable mobile communication unit is allowed for
a B8peech reception while being prevented for a speech

transmiggion; and

a controller for receiving.the detected mode signal from

the signal detector, and sending a drive signal to the
vibration driving circuit in response to an incoming call from
a calling party, rejecting‘key signals received from the input
unit, except for a key sgignal required for a reception of an
incoming call and key signals associated therewith, preventing
the ringing bell driving circuit from being driven, when the
detected mode signal corresponds to thé-transmission-restricted
vibration mode signal, thereby alerting a user of the portable
mobile communication unit to the incoming call while preventing
the user from making a telephone conversation with the calliné
party or making a call, the controller also serving to output
the speech message read out from the memory when the key aignal
required for a reception of the incoming call is generated,

thereby -informing the user of the speech message.

5. The apparatus according .to claim 1, wherein the
portable_mobile communication unit comprises:

a signal detector fér detecting the mode signal generated
from the mode signal generating unit;

a memory stored with a speech message informing of the

fact that the portable mobile communication unit is in a

[N
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telephone qonversation—prohibited aréé;

a microphone for receiving a speech from a user of the
portable mobile communication unit, and outputting a
corregponding speech signal;

a transmitting unit fox transmitting the speech signal
outputted from the microphone; and

a controller for receiving the detected mode sigmnal from
the signal detector, and cutting off the speech signal
outputted from the microphone, in response to an incoming call
from a calling party, when the detected modé signal corresponds
to the transmission-restricted wvibration mode signal, the
controller also serving to read out the speech message from the
memoxy, and transmitting the read-out speech message to the

calling party through the transmitting unit.

6. The apparatus:- according to claim 1, wherein the
portable mobile communication unit comprises:

an input unit for generating diverse key signale required
to execute diverse functions o©f the portable mobile
communication unit;

a signal detector for detecting the mode signal generated
from the mode signal generating unit;

a memory stored with speech messages indicative of “yes”,
“no*, - and “lisfening” at. different memory addresses,

regspectively, the speech messages informing of the fact that a

. ~—
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usé_r of the portéble mobile comr_rmnication unit is hearing a
speech of a calling party; and

a controller for receiving the detected mode signal from
the mignal detector, the controller serving to read out a
selected one of the speech messages from the memory in response
to a key éignal generated £rom the input wunit during a
reception of a speech from a calling party in a state, in which
the detected mode signal corresponds to the transmission-
restricted vibration mode signal, and transmitting the read-out
speech message to the calling party through a transmitting unit
equipped in the portable mobile communication unit, the key
signal corresponding to a selected one of the memory addresses

agsociated with the selected speech message.

7. The apparatus according to claim 1, wherein the
portable mobile communication unit comprises:

an input unit for generating diverse key signals required

to execute diverse functions of the portable mobile

communication unit;
~a ringing bell driving circuit for driving a ringer to
generate ringing tones;.
a vibration driving_circuit for driving a vibrator or a
lamp to generate vibrations or light}
a signal detector for détecting the mode signal generated

from the mode signal generating unit;
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a memory stored with a speech message informing of the
fact that the'portable mobile communication unit is allowed for
a speech reception while being prevented for a speech_
tranemission, the speech message being indicative of “I cannot
answer your call because I am in a telephone conversation-
restricted area. So, please leave your message or contact
numbex.” ;

a controller for receiving the detected mode signal from
the gsignal detector, and prgventing 5oth the ringing bell
driving circuit and the vibration driving circuit from being
driven, in regponse to an incoming call from.a calling party,
when the detected mode signal corxrrespcnds to the telephone
conversation cut-off mode signal, the controller also serving
to read out the speecﬁ megsage from the memory and transmitting
the read-out message to the calling party through a
transmitting unit equipped in the portable mobile communication
unit, oxr cutting off the supply of. electric power to all
elements of the portable mobile communication unit, except for

the signal detector, the input unit, and the controller.

8. The apparatus according to claim 1, wherein the
portable mobile communication unit comprises:

a data input terminal for receiving external digital
data;

a signal detector for detecting the mode signal generated
e

;H!llllj immmw
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from the mode signal generating unit;

a transmitting unit for externally transmitting the
digital data outputted from the data input terminal; and

a controller for receiving the detected modée signal from
the signal detector, and cutting off the digital data outputted
from the data input terminal when the detected mode signal
corresponds- to the image and data transmission-prohibited mode
signal, thgreby preventing the”digital data from being applied

to the transmitting umit.

9, The apparatus according to c¢laim 1, wherein the

portable mobile communication unit comprises:

an image input texrminal for receiving an external image'

signal;

a camera for picking up an external image, and outputting
a corresponding image signal

a signal detector for detecting the mode signal generated
from the mode signal generating unit;

a transmitting unit for externally transmitting the image

signals respectively outputted from the image input terminal

. and the camera; and

a controller for recelving the detected mode Signal from
the signal detector, and cutting off the image =signals
outputted from the image input terminal and the camera when the

detected mode signal corresponds tc¢ the image and data
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transmission-prohibited mode signal, thereby preventing the

image signals from being applied to the transmitting unit.

10. The apparatus according to claim 8 oxr 9, wherein the
controllexr allows a speech, inputted to a microphone equipped
in the portable mobile communication unit, to be transmitted to
the transmitting unit in the image and data transmission-
prohibited mode, so that a user of the portable mobile

communication unit is allowed to make a telephone conversation.

11. The apparatus according to claim 1, wherein the
portable mobile communication unit comprises:

a signal detector for detecting the mode signal generated
from the mode signal generating unit; and

a controller for receiving the detected mode signal from
the signal detector, and - controlling the portable mobile
communication unit to execute a normal operation thereof when
the detected mode signal corré;ponds to the normal wvibration
mode signal or when there is no mode signal detected by the

signal detector.

12. The apparatus according to claim 1, wherein the
portable mobile communication unit comprises:
a signal detector for detecting the mode signal generated

from the mode signal generating unit; and

AR AR o
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a controller for continuously checking whether or not a
signal received by the signal detector corresponds to the mode
signal, ana controlling the portable mobile communication unit
to execute an operation corresponding to an operation mode

corresponding to the mode signal.

13. The apparatus according to claim 1, wherein the
portable mobile communication unit comprises:

a signal detector for detecting the mode signal generated

-from the mode signal generating unit; and

a coﬁtroller for checking whether or not a signal
received by the signal detector corresponds to the mode signal,
at the point of time when an incoming c¢all is made or when an
outgoing <¢all i{s made, and controlling the portable mobile
communication unit to execute an operation corresponding to an

operation mode c¢orresponding to the mode signal.

1l4. An apparatus for automatically switching an operation
mode of a portable mobile communication unit to a desired mode,
comprising:

a mode signal generating unit installed in an area
requiring a lipited use of the portable mobile communication
unit and adapted to generate a mode signal selected from a
normal vibration mode signal for switching the portable mobile

communication unit from a ringing tone mode te a vibration
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mode, a transmission~res€ricted vibration mode signa; for
switching the portable mobile communication unit from the
rihging tone mode to the vibration mode while - allowing a
reception of an incoming call and a speech from a calling
party, but preventing a transmission of a speech from the
portable mobile communication unit, an incoming call cut-off
mode signal for switching the portable mobile communication
unit to a mode for preventing call alerts from-being generated
from the portable mobile communigation unit in response to the
incoming call, an image and data transmission-prohibited mode
eignal for switching the portable mobile communication unit to
2 mode for preventing a transmission of images and data with
the portable _mobile communication unit while allowing a
télephone conversation of the portable mobile communication
unit, and a normal operation mode signal for switching the
portable mobile communication unit to a mode for allowing the
portable mobile communication unit to.normally operate;

an entrance signal generating unit installed at a doorway
of the area and adapted to generate an entrance gignal
informing the portable mobile communication unit of an entrance
thereof ;nto the area;

an exit signal generating unit installed at the doorway
of the area and adapted to'generéte an exit siggal informing

the portable mobile communication unit of an exit thereof into

* c L M H *
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the portable mobile_communiCation unit for receiving the
mode signal from the mode signal generating unit, and executing
an - operation corresponding to the received mode signal‘ upon
detecting the entrance signal generated from the entrance
signal generating unit while preventing an execution of the
operation corresponding to the_.received mode signal upon
detecting the exit signal generated f£from the exit signal

generating unit.

15. The apparatus according to claim 14, wherein each of
the signals generated from the mode signal generating unit, the

entrance signal generating unit, and the exit signal generating

"unit has a form of electromagnetic waves, acoustic waves,

light, or magnetic force.

16. The apparatus according to claim 14, wherein:

the signals generated from the mode signal generating
unit, the entrance signal generating urit, and the exit signal
generating unit have different frequencies, respectively;

the portable mobile communication unit comprises a signal

detector for detecting the entrance signal generated from the

entrance gsignal generating unit, and a signal detector for

detecting the exit signal generated from the exit signal
generating unit;

whexreby the signals generated from the mode signal
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generating unit, the entrance signal generating unit, and the
exit signal generating unit are prevented from interfering with

one another, _

17. The apparatus according to claim 14, wherein the
signals generated from the mode smignal generating unit, the
entrance signal generating unit, and the exit signal generating

unit have a time-divided format together,

18, The apparatus according to claim 14, wherxein the

signals generated from the mode signal generating unit, the

entrance signal generating unit, and the exit signal generating
unit are transmitted on a control channel of the portable
mobile communication unit, carried by a separate signal to
transmit them on the contxol chamnel or a speech channel of the
portable mobile communication unit, or transmitted at a
transmission frequency different from that used in the portable

mobille communication unit for call and speech signals.
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