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INTERNET REFRIGERATOR AND 
OPERATING METHOD THEREOF 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates an Internet refrigerator and 
a method of operating the Internet refrigerator, and more 
particularly to an Internet refrigerator that can perform data 
communications With external communication devices and 
an operating method thereof. 

2. Background of the Related Art 
Generally, a refrigerator comprises a main body, a freeZ 

ing room for storing therein froZen foodstuffs, a refrigerating 
room for cold-storing therein foodstuffs, a compressor for 
cooling the freeZing room and the refrigerating room, and a 
control circuit including a microcomputer. The refrigerator 
is a home appliance basically used in a kitchen, and its siZe 
gradually becomes larger. 

The kitchen space Where the refrigerator is installed is not 
only the simple space for a dietary life in accordance With 
the change of the living habit of the moderns. In the kitchen, 
members of a family not only take a meal but also have a talk 
together. That is, the kitchen is changing to a main living 
space in the home. Accordingly, the refrigerator, Which is a 
core element in the kitchen space, and becomes large-siZed, 
is required to provide diverse entertainments, a remote 
control function, and other service functions. 

Most conventional refrigerators only have their oWn 
refrigeration functions, but do not provide the 
entertainments, remote control function, and other service 
functions. For instance, in order to effectively use the 
refrigerator, the user should refer to a manual, but it is 
dif?cult for a general user to accurately understand the 
contents of the manual. As a result, the conventional refrig 
erator has the draWbacks in that the user should individually 
make inquiries at a service center in order to accurately user 
his/her refrigerator. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to an Inter 
net refrigerator and a method of operating the Internet 
refrigerator that substantially obviate one or more of the 
problems due to limitations and disadvantages of the related 
art. 

An object of the present invention is to provide an Internet 
refrigerator Which enables a remote control of the refrigera 
tor and an operating method thereof. 

It is another object of the present invention to provide an 
Internet refrigerator having an entertainment function and an 
operating method thereof. 

It is still another object of the present invention to provide 
an Internet refrigerator Which can provide additional other 
services to a user in addition to its oWn refrigeration function 
and an operating method thereof. 

Additional features and advantages of the invention Will 
be set forth in the description Which folloWs, and in part Will 
be apparent from the description, or may be learned by 
practice of the invention. The objectives and other advan 
tages of the invention Will be realiZed and attained by the 
structure particularly pointed out in the Written description 
and claims thereof as Well as the appended draWings. 

To achieve these and other advantages and in accordance 
With the purpose of the present invention, as embodied and 
broadly described, the Internet refrigerator comprises a 
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2 
refrigerator control section for controlling Whole constituent 
elements of the refrigerator, a touch panel for providing key 
signals related to an operation of the refrigerator itself and 
key signals for effecting communications With the Internet 
according to a user’s selection, a remote controller for 
remotely providing the key signals related to the operation 
of the refrigerator itself and the key signals for effecting 
communications With the Internet according to the user’s 
selection, a display section, provided on an outer Wall of the 
refrigerator, for displaying information related to the opera 
tion of the refrigerator itself and information obtained from 
the Internet in response to the key signals from the touch 
panel and the key signals from external devices through the 
Internet, a main control section for performing a bidirec 
tional communication With the refrigerator control section 
and the Internet and controlling the display section in 
response to the key signals from the touch panel, the key 
signals from the Internet, and the key signals from the 
remote controller, a dedicated communication control sec 
tion for managing the bidirectional communication betWeen 
the refrigerator control section and the main control section, 
and an Internet connection device connected betWeen the 
Internet and the main control section by a dedicated com 
munication line for the bidirectional communication 
betWeen the Internet and the main control section. 

In another aspect of the present invention, there is pro 
vided a method of operating an Internet refrigerator com 
prising the steps of detecting a key signal inputted from a 
key input device and inputted from external devices through 
an Internet connection device by a user, controlling con 
stituent elements of the refrigerator in response to the key 
signal if it is detected that the key signal is related to an 
operation of the refrigerator itself, displaying through a 
display device ?rst information from the refrigerator itself 
and from the external devices in response to the key signal 
if it is detected that the key signal is a signal for displaying 
the ?rst information, transmitting second information of the 
refrigerator to the external devices in response to the key 
signal if it is detected that the key signal is a signal for 
transmitting the second information to the external devices 
through the Internet connection device, and storing third 
information from the refrigerator itself and from the external 
devices through the Internet connection device in a memory 
of the refrigerator in response to the key signal if it is 
detected that the key signal is a signal for storing the third 
information in the memory. 

As described above, since the refrigerator according to the 
present invention has the Internet function, the user can 
con?rm information on the operation state of the refrigerator 
itself and foodstuffs stored in the refrigerator only by the 
simple input of the key signal from a remote place using the 
external communication devices. Also, the user can vieW 
images from an external database through the display device 
provided on the Internet refrigerator. 

According to the Internet refrigerator according to the 
present invention, the user can also control the operation of 
the refrigerator using the external communication device. 
Also, the user can perform the schedule management, and 
can be provided With various kinds of services. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
an embodiment of the invention and together With the 
description serve to explain the principles of the invention: 
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In the drawings: 
FIG. 1 is a block diagram illustrating the Internet refrig 

erator and external communication devices connected to the 
Internet refrigerator according to the present invention. 

FIG. 2 is a diagram illustrating keys of a touch panel 50 
in a WindoW environment. 

FIG. 3 is a diagram illustrating keys in a sub-WindoW 
according to a message key. 

FIG. 4 is a diagram illustrating keys in another sub 
WindoW according to a message key. 

FIG. 5 is a diagram illustrating a sub-WindoW in the unit 
of a day according to the touch of a schedule key. 

FIG. 6 is a diagram illustrating a sub-WindoW in the unit 
of a month according to the touch of a schedule key. 

FIG. 7 is a diagram illustrating a sub-WindoW screen 
according to a television broadcasting key. 

FIG. 8 is a diagram illustrating a sub-WindoW screen 
according to the touch of a food key of FIG. 2. 

FIG. 9 is a diagram illustrating a sub-WindoW screen 
displayed according to the touch of an information key of 
FIG. 2. 

FIG. 10 is a diagram illustrating another sub-WindoW 
displayed according to the touch of a manual key on the 
sub-WindoW screen of FIG. 9. 

FIG. 11 is a diagram illustrating another sub-WindoW 
selected by the touch of a sub information key on the 
sub-WindoW screen of FIG. 9. 

FIG. 12 is a ?oWchart illustrating a method of operating 
the Internet refrigerator according to the present invention. 

FIG. 13 is a ?oWchart illustrating a method of operating 
the Internet refrigerator according to a ?rst embodiment of 
the present invention. 

FIG. 14 is a ?oWchart illustrating a method of operating 
the Internet refrigerator according to a second embodiment 
of the present invention. 

FIG. 15 is a ?oWchart illustrating a method of operating 
the Internet refrigerator for performing a multimedia func 
tion according to a third embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which 
are illustrated in the accompanying draWings. 

Hereinafter, the embodiments of the present invention 
Will be explained With reference to the accompanying draW 
ings. 

FIG. 1 is a block diagram illustrating the Internet refrig 
erator and external communication devices connected to the 
Internet refrigerator according to the present invention. 

Referring to FIG. 1, the Internet refrigerator includes a 
refrigerator microcomputer 10, a dedicated communication 
microcomputer 20, a main microcomputer 30, an Internet 
connection device 40, a touchpanel 50, a remote controller 
60, an infrared ray (IR) receiving section 70, a memory 80, 
a camera 90, a tuner 100, a speaker 110, and a liquid crystal 
display (LCD) 120. In FIG. 1, external communication 
devices are a cellular phone 130, an of?ce-line telephone set 
140, a service center 150, an information provider 160, a 
personal computer 170, a microphone 180, and a keyboard 
190. 

The refrigerator microcomputer 10 functions to control 
the essential constituent elements of the Internet refrigerator, 
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4 
and the dedicated communication microcomputer 20 func 
tions to control communications betWeen the main micro 
computer 30 and the refrigerator microcomputer 10. At this 
time, a dedicated communication line such as an RS232 is 
used for connecting the main microcomputer 30 to the 
dedicated communication microcomputer 20, and for con 
necting the refrigerator microcomputer 10 to the dedicated 
communication microcomputer 20. The touch panel 50 is 
installed on the screen of the LCD 120, and provides the key 
signals related to the operation of the refrigerator itself and 
the key signals for effecting communications With the Inter 
net according to the user’s selection. The remote controller 
60 remotely provides the key signals related to the operation 
of the refrigerator itself and the key signals for effecting 
communications With the Internet according to the user’s 
selection. The LCD 120 is installed on an outer Wall of the 
refrigerator, and displays the information related to the 
operation of the refrigerator itself and the information 
received from the external communication devices 130 to 
170 through the Internet in response to the key signals from 
the touch panel 50 and the key signals from the external 
communication devices through the Internet. The main 
microcomputer 30 performs a bidirectional communication 
With the refrigerator microcomputer 10 and the external 
communication devices 130 to 170 through the Internet. The 
main microcomputer 30 also controls the LCD 120 in 
response to the key signals. The Internet connection device 
40 functions to connect the main microcomputer 30 to the 
external communication devices 130 to 170 through the 
Internet. The Internet connection device 40 includes a 
modem and a local area netWork (LAN) connection device. 

MeanWhile, the microphone 180 is connected to the main 
microcomputer for a voice communication With the Internet. 
The speaker 110 outputs voice information according to the 
operation of the refrigerator itself and the use of the Internet 
through the refrigerator under the control of the main 
microcomputer 30. The memory 80 stores therein necessary 
text, voice, and image information and outputs the stored 
information under the control of the main microcomputer 
30. The keyboard 190 is connected by Wire to the main 
microcomputer 30, and provides the key signals to the 
microcomputer 30 according to the user’s selection. 

MeanWhile, the text, voice, and image information stored 
in the memory 80 may be information made by the user, or 
a music ?le or a moving image provided from the external 
communication devices 130 to 170 including the informa 
tion provider 160 through the Internet. The keyboard 190 is 
connected by Wire to the main microcomputer 30, and 
provides to the main microcomputer 30 the key signals for 
operating the refrigerator itself, and the key signals for 
effecting communications With the external communication 
devices 130 to 170 through the Internet as Well. 

Here, the information sent/received betWeen the main 
microcomputer 30 and the external communication devices 
130 to 170 through the Internet includes information for 
informing the operation state of the refrigerator, information 
corresponding to a user manual of the refrigerator, informa 
tion on details of foodstuffs stored in the refrigerator, cook 
ing information from the information provider 160, infor 
mation on a menu for health from the information provider 
160, message information, memo information, information 
on schedule management, voice and image information from 
the external communication devices 130 to 170, information 
on a television broadcasting signal, information on an 
MPEC signal, information related to an after-sale service of 
the refrigerator, information for externally controlling the 
operation of the refrigerator, living information from the 
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information provider 160, stock information from the infor 
mation provider 160, and Internet operation information 
from the information provider 160. 
As described above, the external communication devices 

may be a personal computer, cellular phone, Wire telephone 
set, PCS, service center, and information provider such as a 
portal service provider. MeanWhile, the LCD panel 120 is 
used as a display device of the Internet refrigerator. The 
touch panel 50 is unitedly mounted on a screen of the LCD 
panel 120, and composed of a number of coordinate values. 
If the user touches one coordinate of the touch panel 50, a 
voltage value of the corresponding coordinate is transferred 
to the main microcomputer 30. The main microcomputer 30 
recogniZes the key signal corresponding to the coordinate, 
and performs the corresponding function. 

FIG. 2 is a diagram illustrating keys of the touch panel 50 
in the WindoW environment. As shoWn in FIG. 2, in the 
WindoW environment of the LCD, the touch panel includes 
a message key used for a memo transferring function among 
members of a family, an MPEC3 key for listening to a music 
?le and accessing a moving image, an Internet key for 
accessing the Internet, a food key for grasping information 
on the foodstuffs in the refrigerator, an information key for 
accessing general information including living information, 
a photo key for accessing image and photograph 
information, a schedule key for scheduling information such 
as a special anniversary, important appointment day, phone 
number list, etc., key for accessing an e-mail, key for 
receiving a television broadcasting signal, and operation key 
for operating the refrigerator. 

FIG. 3 is a diagram illustrating keys in a sub-WindoW 
according to a message key. In FIG. 3, the message key has 
one sub-WindoW environment on the screen of the touch 
panel, and includes a visual message key, text message key, 
neW message key, Writing key, erase key, save key, and 
delete key. In FIG. 3, a main key is for converting the 
sub-WindoW into a main WindoW. 

FIG. 4 is a diagram illustrating keys in another sub 
WindoW according to a message key. In FIG. 4, the message 
key includes a Write key, stop key, save key, and delete key. 
FIG. 4 shoWs the sub-WindoW according to the touch of the 
message key in case that the camera 90 is installed in the 
Internet refrigerator. 

The visual message key is a key for inputting an image 
message accompanying an voice, and the text message key 
is a key for using only a text message. 

FIG. 5 is a diagram illustrating a sub-WindoW in the unit 
of a day according to the touch of a schedule key, and FIG. 
6 is a diagram illustrating a sub-WindoW in the unit of a 
month according to the touch of a schedule key. 

Referring to FIG. 5, in a sub-WindoW on the screen of the 
LCD panel 50, the schedule key includes a Write key, erase 
key, delete key, anniversary key, birthday key, and special 
day key. In FIG. 5, a back key is a key for returning the 
sub-WindoW to the previous WindoW. By the symbols 
appearing on the right upper portion of FIG. 5, the user can 
recogniZe that Jan. 5, 2000 is marked for a birthday, 
anniversary, special day, and memo recorded. In FIG. 6, the 
schedule key includes a year up key, year doWn key, month 
up key, and month doWn key. In FIG. 6, Jan. 12, 2000 is 
marked for an anniversary, birthday, and event. Accordingly, 
the user can recogniZe that such an event is planned. 

In FIG. 5, in the sub-WindoW corresponding to the sched 
ule key, the anniversary key, birthday key, and special key 
are for marking that the corresponding day is the 
anniversary, birthday, and special day, respectively. As 
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6 
described above, the information displayed on the LCD 
panel 120 under the control of the main microcomputer 
includes the text information and image information, and the 
voice information is also outputted through the speaker 110 
along With the text and image information displayed. 

FIG. 7 is a diagram illustrating the sub-WindoW screen 
according to the television broadcasting key. In FIG. 7, the 
television broadcasting key includes a channel up key, 
channel doWn key, volume up key, volume doWn key, and 
television broadcasting off key. 

FIG. 8 is a diagram illustrating a sub-WindoW screen 
according to the touch of a food key of FIG. 2. In FIG. 8, the 
food key includes a key for selecting a desired food, and a 
key for displaying nutritive elements of the selected food. 

FIG. 9 is a diagram illustrating a sub-WindoW screen 
displayed according to the touch of an information key of 
FIG. 2. In FIG. 9, the contents of foods placed on respective 
parts in the refrigerator are displayed on the LCD panel 120 
in accordance With the touch of the information key. The 
information key includes a sub information key for selecting 
desired information in the sub-WindoW environment, and a 
key for referring to a user s manual of the refrigerator. 

FIG. 10 is a diagram illustrating another sub-WindoW 
displayed according to the touch of a manual key on the 
sub-WindoW screen of FIG. 9, and shoWs the internal struc 
ture of the refrigerator displayed on the LCD 120. As shoWn 
in FIG. 10, if the manual key on the sub-WindoW screen is 
touched, not only the internal constituent elements of the 
refrigerator but also methods of using the constituent ele 
ments can be recogniZed. 

FIG. 11 is a diagram illustrating another sub-WindoW 
selected by the touch of a sub information key on the 
sub-WindoW screen of FIG. 9. According to the screen of 
FIG. 11, the user can identify the current temperature of the 
refrigerating room and the freeZing room, and hoW much ice 
is ?lled in an ice container. Also, the user can identify the 
time for exchange of a Water purifying ?lter. As described 
above, the main microcomputer 30 performs the bidirec 
tional data communication With the refrigerator microcom 
puter 10 to identify the state of the constituent elements of 
the refrigerator itself. 

Hereinafter, the method of operating the Internet refrig 
erator according to the present invention Will be explained in 
detail based on the above-described construction of the 
refrigerator. FIG. 12 is a ?oWchart incorporating the oper 
ating method according to the present invention, Which is 
divided into ?ve steps. 

Speci?cally, the operating method according to the 
present invention includes the steps of detecting a key signal 
inputted from the touch panel 50 and inputted from the 
external communication devices 130 to 190 through the 
Internet connection device 40 by a user, controlling con 
stituent elements of the refrigerator in response to the key 
signal if it is detected that the key signal is related to the 
operation of the refrigerator itself, displaying through the 
display device 120 ?rst information from the refrigerator 
itself and from the external communication devices 130 to 
190 in response to the key signal if it is detected that the key 
signal is a signal for displaying the ?rst information, trans 
mitting second information corresponding to a state of the 
refrigerator itself to the external communication devices 130 
to 190 in response to the key signal if it is detected that the 
key signal is a signal for transmitting the second information 
to the external communication devices 130 to 190 through 
the Internet connection device 40, and storing third infor 
mation from the refrigerator itself and from the external 
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communication devices 130 to 190 through the Internet 
connection device 40 in a memory 80 of the refrigerator in 
response to the key signal if it is detected that the key signal 
is a signal for storing the third information in the memory 
80. 

As shoWn in FIG. 1, the devices for inputting the key 
signals are a keyboard that is connected by Wire to the main 
microcomputer 30 and is detachable from the refrigerator, a 
touch panel unitedly formed on the LCD 120, and a remote 
controller for providing remote key signals to the main 
microcomputer 30. 

In the ?oWchart of FIG. 12, the key signals for controlling 
the constituent elements of the refrigerator are a signal for 
turning on/off the poWer supply of the refrigerator, a signal 
for adjusting the temperature in the refrigerator, and a signal 
for determining or converting the state of the refrigerator 
into a refrigerating state or a freeZing state. 

MeanWhile, in case that the key signal for displaying the 
corresponding information on the LCD 120 is the key signal 
related to the manual, the system program of the main 
microcomputer 30 may perform the folloWing operation. 
First, it displays the structure of the refrigerator on the 
screen of the LCD 120, and then enlarges and displays the 
constituent element selected from the structure of the refrig 
erator by the user. Thereafter, it displays the information on 
the operation, function, and parts of the constituent element 
of the refrigerator selected and enlarged by the user. 

MeanWhile, according to the system program, if the key 
signal is the key signal related to the input/output of the 
message and memo, it veri?es the quali?cation of the person 
Who requested the input/output before it inputs/outputs the 
second information and the third information corresponding 
to the message and the memo, respectively. If the quali? 
cation of the user is approved, it inputs the second infor 
mation and the third information corresponding to the mes 
sage and the memo from the external communication 
devices 130 to 190 through the Internet, or outputs them 
from the refrigerator to the external communication devices 
130 to 190 through the Internet connection device. As 
described above, the second information and the third infor 
mation corresponding to the message and the memo may be 
the text information, voice information, and image informa 
tion. Also, the third information to be stored in the memory 
80 may be the voice of the user, moving image personally 
prepared by the user, or voice, music ?le, and moving image 
provided from the external communication devices 130 to 
190 through the Internet. 

MeanWhile, the third information may be displayed on the 
LCD 120 in real time, and may be simultaneously stored in 
the memory 80. 

The third information to be stored in the memory 80 may 
be the information of the refrigerator itself, or the informa 
tion from the external communication devices 130 to 190. 
For example, the third information may be information on 
foodstuffs stored in the refrigerator Written in the memory by 
the user, cooking information and menu information per 
sonally prepared by the user in consideration of dieting and 
health, and cooking information and menu information in 
consideration of dieting and health provided from the exter 
nal communication devices 130 to 190 through the Internet. 
Also, the ?rst to third information may be information on a 
personal and family schedules corresponding to an appoint 
ment day and event day. Also, the third information may be 
provided by the provider of the refrigerator, and may be an 
updated version of the user manual of the refrigerator 
previously stored in the memory 80. Also, the ?rst to third 
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information may be information on an Internet after-sale 
service betWeen the refrigerator and the service center 150. 
That is, the user can make inquiries at the service center 150, 
and the service center 150 can give corresponding ansWers 
to the user. At this time, the ?rst information is the infor 
mation for diagnosing trouble of sensors installed in the 
refrigerator, trouble of a compressor, and trouble of other 
components of the refrigerator. The second information is 
the information on the present state of the sensors, 
compressor, and other components to be sent to the service 
center 150. The third information is the information on the 
diagnosis result from the service center 150 in accordance 
With the present state of the components. Also, the displayed 
?rst information may be the information on the present 
temperature of the freeZing room of the refrigerator, present 
temperature of the refrigerating room, door open/close state 
of the refrigerator, compressor on/off state pf the 
refrigerator, and ?lter exchange time of the refrigerator. 

Hereinafter, the control method of the Internet refrigerator 
according to the present invention Will be explained With 
reference to FIG. 13. 

First, the main microcomputer 30 judges Whether or not 
any key signal is inputted (step S21). At this time, the user 
inputs a desired key signal through the touch panel 50 as 
he/she vieWs the screen of the LCD panel 120 installed on 
the outer surface of the refrigerator. MeanWhile, the user at 
a remote place connects to the main microcomputer 30 of the 
refrigerator through the Internet using the external commu 
nication devices 130 to 190 such as a portable terminal, 
notebook, desktop, etc., and inputs the desired key signal 
through the devices 130 to 190. Then, the main microcom 
puter 30 judges Whether or not the key signal is inputted 
(step S21), and the kind of the input key signal is judged by 
the main microcomputer 30 (step S22). Then, if it is judged 
that the input key signal is a manual information key signal 
(step S23), the main microcomputer 30 reads out the cor 
responding image information for displaying the respective 
parts of the refrigerator from the memory 80, and displays 
them on the LCD panel 120. The additional information of 
the constituent elements selected by the user among the 
constituent elements of the refrigerator may be also read out 
from the memory 80, and displayed on the LCD panel 120 
(step S24). 

For example, if the user designates a speci?ed constituent 
element on the screen Where the constituent elements of the 
refrigerator are displayed, and presses a search key, the 
selected constituent element is enlarged and displayed along 
With the function of the constituent element. MeanWhile, if 
a component key is pressed, the information on the compo 
nents of the selected constituent element is displayed on the 
screen, and if a help key is pressed, helping Word informa 
tion for the selected constituent element is displayed (step 
S24). Accordingly, the user can vieW the desired manual 
information of the refrigerator displayed through the LCD 
panel 120 or through the screen of the remote external 
communication devices 130 to 190. 

MeanWhile, if it is judged that the key signal is the key 
signal for controlling the operation of the refrigerator (step 
S25), i.e., if the key signal is the operation control key signal 
such as poWer on/off, temperature adjustment, setting of 
refrigerating/freezing, etc., the main microcomputer 30 
commands the refrigerator microcomputer 10 to perform the 
corresponding operation through the dedicated communica 
tion microcomputer 20 (step S26). Here, the operation 
control key signal includes the poWer on/off signal, tem 
perature adjustment signal, and refrigerating/freezing setting 
signal. 










