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(54) REFRIGERATOR

(57) The present embodiment relates to a refrigera-
tor comprising: a cabinet forming a storage space; a door
for opening and closing the storage space and provided
with a receiving space; a see-through portion extending
through the door and communicating with the receiving
space; a door light for illuminating a rear space of the
door; a transparent panel assembly for shielding the
see-through portion and becoming transparent or
opaque so as to selectively visualize the see-through por-
tion according to On/Off states of the door light; and a
heat insulating member, formed along a perimeter of the
transparent panel assembly, for insulating a perimeter
portion of the transparent panel assembly.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a refrigerator.

BACKGROUND ART

[0002] In general, refrigerators are home appliances
for storing foods at a low temperature in a storage space
that is covered by a door. For this, refrigerators cool the
inside of the storage space by using cool air generated
by being heat-exchanged with a refrigerant circulated
through a refrigeration cycle to store foods in an optimum
state.
[0003] In recent years, refrigerators have become in-
creasingly multifunctional with changes of dietary lives
and gentrification of products, and refrigerators having
various structures and convenience devices for conven-
ience of users and for efficient use of internal spaces
have been released.
[0004] The storage space of the refrigerator may be
opened/closed by the door. Also, refrigerators may be
classified into various types according to an arranged
configuration of the storage space and a structure of the
door for opening and closing the storage space.
[0005] In general, the refrigerator has a problem in that
when the door is not opened, internal food may not be
identified. That is, the door should be opened to identify
whether desired food is received in a space in the refrig-
erator or in a separate storage space provided in the
door. Further, when a user does not exactly know where
the food is stored, an opening time of the door may in-
crease or the number of times the door is opened may
increase. At this time, unnecessary outflow of cold air
may occur.
[0006] In recent years, to solve such a limitation, a re-
frigerator has been developed while allows a portion of
a door thereof to be transparent or allows the inside there-
of to be visible from the outside.

DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0007] An object of an embodiment of the present in-
vention is to provide a refrigerator in which a see-through
part that is selectively transparent by user’s manipulation
is provided in at least a portion of a refrigerator door, and
dew condensation is prevented from occurring on the
see-through part.
[0008] Another object of an embodiment of the present
invention is to provide a refrigerator in which at least a
portion of a refrigerator door is selectively transparent by
user’s manipulation to allow the user to see the inside of
the refrigerator even though the refrigerator door is
closed, and simultaneously, to selectively output a
screen.

[0009] Another object of an embodiment of the present
invention is to provide a refrigerator in which a see-
through part of a door is capable of being transparent or
opaque or outputting a screen according to selective turn-
on/off of a door light or a display light.
[0010] Another object of an embodiment of the present
invention is to provide a refrigerator in which a transpar-
ent display is disposed on the see-through part, and a
wire and a PCB within a door are not exposed through
the see-through part.
[0011] Another object of an embodiment of the present
invention is to provide a refrigerator in which a transpar-
ent panel assembly that is viewing the inside thereof and
displaying a screen is provided, and a door having a com-
pact structure is provided.
[0012] Another object of an embodiment of the present
invention is to provide a refrigerator in which a transpar-
ent panel assembly is easily assembled and mounted.
[0013] Another object of an embodiment of the present
invention is to provide a refrigerator in which a screen
displayed through a display is more clearly displayed.
[0014] Another object of an embodiment of the present
invention is to provide a refrigerator which is capable of
being insulated without damaging a display within a door.
[0015] Another object of an embodiment of the present
invention is to provide a refrigerator having a slim door
structure even though a display and a door light are pro-
vided in a door.
[0016] Another object of an embodiment of the present
invention is to provide a refrigerator in which a PCB within
a door is easily dissipated.
[0017] Another object of an embodiment of the present
invention is to provide a refrigerator in which a PCB within
a door is easily prevented from being contaminated by
foreign substances while being easily dissipated.
[0018] Another object of an embodiment of the present
invention is to provide a refrigerator in which a screen
that is capable of being touched to be manipulated is
displayed on a see-through part through which an inner
accommodation space is visible.
[0019] Another object of an embodiment of the present
invention is to provide a refrigerator which is capable of
wirelessly communicating with home appliances and ca-
pable of being manipulated to output and control infor-
mation of the home appliances through a see-through
part through which an inner accommodation space is vis-
ible.

TECHNICAL SOLUTION

[0020] A refrigerator according to an embodiment of
the present invention includes: a cabinet defining a stor-
age space; a door configured to open and close the stor-
age space and provide an accommodation space; a see-
through part passing through the door to communicate
with the accommodation space; a door light configured
to illuminate a rear space of the door; a transparent panel
assembly configured to cover the see-through part and
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being transparent or opaque so as to allow the see-
through part to be selectively visible according to turn
on/off of the door light; and an insulation member dis-
posed along a circumference of the transparent panel
assembly to thermally insulate a circumferential portion
of the transparent panel assembly.
[0021] The transparent panel assembly may include:
a front panel made of a transparent material to define a
front surface of the transparent panel assembly and ex-
posed through the see-through part; a rear panel made
of a transparent material to define a rear surface of the
transparent panel assembly and spaced apart from the
front panel; and an outer spacer configured to connect
the front panel to the rear panel, defining an outer ap-
pearance of a circumferential surface of the transparent
panel assembly, and configured to seal a gap between
the front panel and the rear panel.
[0022] A low-emission coating layer for the insulation
may be disposed on the rear panel.
[0023] A space between the front panel and the rear
panel may be thermally insulated by vacuum or injecting
an insulation gas.
[0024] A transparent plate may be further disposed be-
tween the front panel and the rear panel, a spacer for
maintaining a distance between the front panel and the
rear panel may be disposed on a circumference of each
of front a rear surfaces of the transparent plate, and the
transparent plate and the spacer may be disposed in an
inner space of the outer spacer.
[0025] A heating member configured to heat a circum-
ference of the front panel may be disposed on a circum-
ference of a rear surface of the see-through part contact-
ing the circumference of the front panel.
[0026] An opaque bezel may be disposed on a circum-
ference of the front panel, and a heating member config-
ured to heat the circumference of the front panel may be
disposed on the bezel.
[0027] The front panel may further protrude outward
than the rear panel, and the bezel may be disposed on
a rear surface of the protruding portion of the front panel.
[0028] The door may include an out plate which defines
an outer appearance of a front surface and through which
the see-through part is opened, and an inner frame which
is disposed along a circumference of the see-through
part and on which a protruding end of the front panel is
seated.
[0029] A bent part that is bent along the see-through
part may be disposed on the out plate, an accommoda-
tion groove into which an end of the bent part is inserted
may be defined in the inner frame, and a space between
the see-through part and the front panel may be covered
by the inner frame.
[0030] A rib supporting an end of the front panel may
be disposed on the rear surface of the inner frame.
[0031] The transparent panel assembly may include:
a display configured to output a screen and being trans-
parent; and a display light configured to emit light for so
as to output the screen on the display, wherein the door

light and the display light are disposed along a circum-
ference of the transparent panel assembly.
[0032] The door light may be disposed along each of
left and right ends of the transparent panel assembly,
and the display light may be disposed along each of upper
and lower ends of the transparent panel assembly.
[0033] When the see-through part is in the opaque
state, the transparent panel assembly output a black
screen, and the display light may be turned on to heat
the circumference of the transparent panel assembly.
[0034] When the see-through part is in the opaque
state, the display light may be periodically turned on.
[0035] When the see-through part is in the opaque
state, all of the display light and the door light may be
turned on.
[0036] The insulation member may be assembled and
mounted after being molded into a plurality of parts, and,
when assembled, the insulation member may have a rec-
tangular frame shape surrounding a circumferential sur-
face of the transparent panel assembly.
[0037] A supplement member configured to support
the transparent panel assembly may be further disposed
between the insulation member and the transparent pan-
el assembly.
[0038] The supplement member may include an adhe-
sive or a sealing member for fixing the insulation member
and the transparent panel assembly.
[0039] The supplement member may be made of an
elastic material to fix the transparent panel member and
prevent an impact from being applied to the transparent
panel member.
[0040] The supplement member may include: a first
supplement member made of an elastic material to press
and support the circumference of the transparent panel
assembly; and a second supplement member disposed
between the first supplement member and the insulation
member to allow the first supplement member and the
insulation member to adhere to each other.

ADVANTAGEOUS EFFECTS

[0041] The following effects may be expected in the
refrigerator according to the proposed embodiments.
[0042] In the refrigerator according to the embodiment
of the present invention, the insulation may be disposed
on the circumference of the transparent panel assembly
to prevent the dew condensation from occurring on the
circumference of the transparent panel assembly.
[0043] Also, the heating member may be disposed on
the bezel of the transparent panel assembly to more ef-
fectively prevent the dew condensation from occurring
on the transparent panel assembly.
[0044] Also, the door light and the display light may be
provided on the circumference of the transfer panel as-
sembly, and when the see-through part outputs the
screen that is in the black state, the door light and/or the
display light may be turned on to heat the circumference
of the transparent panel assembly, thereby preventing
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the dew condensation from occurring on the circumfer-
ence of the transparent panel assembly.
[0045] Also, the low-emission coating layer may be dis-
posed on the rear panel of the transparent panel assem-
bly to improve the insulation performance and prevent
the dew condensation from occurring on the transparent
panel assembly.
[0046] Also, the inside of the transparent panel assem-
bly may be provided with the multilayered panel structure,
and the vacuum or the insulation gas may be injected
into the transparent panel assembly to improve the insu-
lation performance, thereby more preventing the dew
condensation from occurring on the transparent panel
assembly.
[0047] Also, the supplement member may be disposed
between the transparent panel assembly and the insu-
lation member to prevent the gap from occurring between
the transparent panels, thereby more stably supporting
the transparent panels.
[0048] Also, the see-through part through which the
accommodation space is visible may be provided in the
door. The see-through part may include the transparent
display and be selectively transparent or opaque accord-
ing to the turn-on/off of the door light and the display light.
Thus, the user may confirm the accommodation space
through the see-through part by the user’s manipulation
without opening the door to improve the user’s conven-
ience and reduce the power consumption.
[0049] Also, in the see-through part, the display may
operate according to the user’s manipulation to display
various screens and thereby to provide various informa-
tion for the user’s convenience and allow the user to input
the manipulation thereof, thereby improving the user’s
convenience.
[0050] Also, in the state in which the see-through part
is transparent, the screen of the display may be output-
ted. Thus, see-through part may provide the same use
environment as the augmented reality through the see-
through part to more improve the use convenience.
[0051] Also, at least a portion of the cable connected
to the transparent display within the door, the cable con-
necting the door light to the display light, and the PCBs
for controlling the cables may be provided with the same
structure as the flexible flat cable and thus be disposed
along the circumference of the transparent panel assem-
bly. Thus, the cables may not be exposed through the
see-through part to more improve the outer appearance.
[0052] Also, the plurality of wires may be disposed
along the circumference of the transparent display panel
to minimize the space which the wires are accommodat-
ed, thereby realizing the compact door.
[0053] Also, the PCB may be disposed in the upper
portion of the door and be guided in the form of the wire
to the outside of the door to minimize the portion through
which the wires are accessible and provide the structure
to be easily connected to the main control unit.
[0054] Also, the PBC provided in the upper portion of
the door may be covered by the upper cap decor. The

heat dissipation hole may be defined in the upper decor
so that the heat generated in the PCB is easily released.
[0055] Also, the heat dissipation hole guide may be
provided in the heat dissipation hole to easily release the
heat, and also, the contaminants may not be directly in-
troduced into the PCB to secure the safety.
[0056] Also, the adaptor and the display PCB, each of
which has the relatively large volume, of the PCBs for
driving the electronic components within the door may
be disposed on the main PCB disposed on the cabinet
to realize the slim structure of the door.
[0057] Also, the front panel defining the front surface
of the transparent panel assembly may have the size
greater than that of the see-through part so as to be stably
supported on the inner surface of the door. In addition,
the front panel may be assembled and mounted later to
improve the durability and also improve the assembla-
bility and productivity.
[0058] Also, the front panel may have the size greater
than that of the display, and thus, when the touch sensor
is disposed, the front panel may be disposed to be
touched on the entire area of the display, thereby improv-
ing the usability.
[0059] Also, the insulation member that is previously
molded along the circumference of the transparent panel
assembly may be assembled and mounted inside the
door to improve the assemblability and the productivity
and also prevent the display and the PCB from being
damaged when being foamed.
[0060] Also, the supplement member may be provided
between the insulation member and the transparent pan-
el assembly to buffer the impact applied to the transpar-
ent panel assembly to fix the transparent panel assembly
and the previously molded insulation member with re-
spect to each other and fill the gap between the trans-
parent panel assembly and the insulation member.
[0061] Also, the supplement member may be made of
the material having the adhesion and sealing property
so that the insulation member is firmly fixed to the out
plate and the door liner inside the door.
[0062] Also, the communication module that commu-
nicates with the external device may be provided in the
main control unit to output the image or information of
the terminal that is portable by the user or the remote
personal computer through the see-through part.
[0063] Also, the communication module and the plu-
rality of home appliances in the home may be connected
to communicate with each other, thereby establishing the
home network. Also, the information output and the op-
eration control of the home appliances may be enabled
through the see-through part to more improve the use
convenience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0064]

Fig. 1 is a front view of a refrigerator according to a
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first embodiment of the present invention.
Fig. 2 is a perspective view of the refrigerator.
Fig. 3 is a perspective view of the refrigerator with a
sub door opened.
Fig. 4 is a perspective view of the refrigerator with a
main door opened.
Fig. 5 is an exploded perspective view illustrating a
coupling structure of the main door and the sub door.
Fig. 6 is a partial perspective view illustrating a hinge-
coupled structure of the main door and an upper end
of the sub door.
Fig. 7 is a partial perspective view illustrating a state
in which a hinge cover is mounted on the main door
and the sub door.
Fig. 8 is a partial perspective view illustrating a top
surface of the refrigerator.
Fig. 9 is a partial perspective view illustrating a hinge-
coupled structure of a lower end of the main door.
Fig. 10 is a perspective view of the sub door when
viewed from a front side.
Fig. 11 is a perspective view of the sub door when
viewed from a rear side.
Fig. 12 is an exploded perspective view of the sub
door.
Fig. 13 is a perspective view of an out plate when
viewed from the rear side according to a first embod-
iment of the present invention.
Fig. 14 is a perspective view of an inner frame when
viewed from the rear side according to the first em-
bodiment of the present invention.
Fig. 15 is an exploded perspective view of the inner
frame when viewed from the rear side.
Fig. 16 is an exploded perspective view of the inner
frame when viewed from the front side.
FIG. 17 is a perspective view of a transparent panel
assembly according to the first embodiment of the
present invention.
Fig. 18 is an exploded perspective view of the trans-
parent panel assembly.
Fig. 19 is a cross-sectional view of the transparent
panel assembly.
Fig. 20 is a perspective view of a spacer according
to the first embodiment of the present invention.
Fig. 21 is a cross-sectional view of the spacer.
Fig. 22 is a perspective view of an outer spacer ac-
cording to the first embodiment of the present inven-
tion.
Fig. 23 is a cross-sectional view of the outer spacer.
Fig. 24 is an exploded perspective view illustrating
an arranged structure of a PCB on an upper portion
of the sub door.
Fig. 25 is a cross-sectional view illustrating an upper
portion of the sub door.
Fig. 26 is a perspective view of an insulation member
according to the first embodiment of the present in-
vention.
Fig. 27 is a perspective view of a door liner when
viewed from the front side according to the first em-

bodiment of the present invention.
Fig. 28 is a perspective view of the door liner when
viewed from the rear side.
Fig. 29 is a perspective view of a door light according
to the first embodiment of the present invention.
Fig. 30 is an exploded perspective view of the door
light.
Fig. 31 is a block diagram illustrating a flow of a con-
trol signal of the refrigerator.
Fig. 32 is a longitudinal cross-sectional view of a re-
frigerating compartment door.
Fig. 33 is a cross-sectional view taken along line
33-33’ of Fig. 10.
Fig. 34 is a cross-sectional view taken along line
34-34’ of Fig. 11.
Fig. 35 is a transversely cross-sectional view of the
refrigerating compartment door.
Fig. 36 is a cross-sectional view taken along line
36-36’ of Fig. 10.
Fig. 37 is a cross-sectional view taken along line
37-37’ of Fig. 11.
Fig. 38 is a front view when the refrigerator is in an
opaque mode.
Fig. 39 is a transversely schematic cross-sectional
view illustrating an example of a turn-on state when
the refrigerator is in the opaque mode.
Fig. 40 is a transversely schematic cross-sectional
view illustrating another example of a turn-on state
when the refrigerator is in the opaque mode.
Fig. 41 is a front view when the refrigerator is in a
transparent mode.
Fig. 42 is a transversely schematic cross-sectional
view illustrating an example of a turn-on state when
the refrigerator is in the transparent mode.
Fig. 43 is a transversely schematic cross-sectional
view illustrating another example of a turn-on state
when the refrigerator is in the transparent mode.
Fig. 44 is a front view when the refrigerator is in a
transparent output mode.
Fig. 45 is a transversely schematic cross-sectional
view a turn-on state when the refrigerator is in a
screen output mode.
Fig. 46 is a front view of the refrigerator in a state in
which an image is played in the screen output mode.
Fig. 47 is a front view of the refrigerator in a state in
which an Internet connection page is shown in the
screen output mode.
Fig. 48 is a front view of the refrigerator in a state in
which a standby screen is outputted in the screen
output mode.
Fig. 49 is a front view of a state in which a refrigerator
manipulation screen is outputted when the transpar-
ent display is in a screen output state.
Fig. 50 is a schematic view of a home network con-
stituted by using the refrigerator.
Fig. 51 is a perspective view of a sub door when
viewed from a rear side according to a second em-
bodiment of the present invention.

7 8 



EP 3 505 853 A1

6

5

10

15

20

25

30

35

40

45

50

55

Fig. 52 is an exploded perspective view of a trans-
parent panel assembly according to a third embod-
iment of the present invention.
Fig. 53 is a perspective view of a sub door when
viewed from a front side according to a fourth em-
bodiment of the present invention.
Fig. 54 is an exploded perspective view of a sub door
according to a fifth embodiment of the present inven-
tion.
Fig. 55 is a transversely cross-sectional view of a
sub door according to a sixth embodiment of the
present invention.
Fig. 56 is an exploded perspective view of a sub door
according to a seventh embodiment of the present
invention.
Fig. 57 is an exploded perspective view of a sub door
according to an eighth embodiment of the present
invention.

MODE FOR CARRYING OUT THE INVENTION

[0065] Hereinafter, detailed embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. However, the scope
of the present disclosure is not limited to proposed em-
bodiments, and other regressive inventions or other em-
bodiments included in the scope of the spirits of the
present disclosure may be easily proposed through ad-
dition, change, deletion, and the like of other elements.
[0066] Fig. 1 is a front view of a refrigerator according
to a first embodiment of the present invention. Also, Fig.
2 is a perspective view of the refrigerator.
[0067] Referring to Figs. 1 and 2, a refrigerator 1 ac-
cording to a first embodiment of the present invention
includes a cabinet 10 defining a storage space and a
door that opens or closes the storage space. Here, an
outer appearance of the refrigerator 1 may be defined by
the cabinet 10 and the door.
[0068] The inside of the cabinet 10 is partitioned into
upper and lower portions by a barrier 11. A refrigerating
compartment 12 may be defined in the upper portion of
the cabinet 10, and a freezing compartment 13 may be
defined in the lower portion of the cabinet 10.
[0069] The door may include a refrigerating compart-
ment door and a freezing compartment door 30. The re-
frigerating compartment door 20 may be opened and
closed by rotating an opened front surface of the refrig-
erating compartment 12, and the freezing compartment
door 30 may be switched by rotating an opened front
surface of the freezing compartment 13.
[0070] Also, the refrigerating compartment door 20
may be provided in a pair of left and right doors. Thus,
the refrigerating compartment 12 is covered by the pair
of doors. The freezing compartment door 30 may be pro-
vided in a pair of left and right doors. Thus, the freezing
compartment 13 may be opened and closed by the pair
of doors. Alternatively, the freezing compartment door
30 may be withdrawable in a draw type as necessary and

provided as one or more doors.
[0071] Also, various accommodation members such
as shelves, drawers, or baskets may be provided in the
refrigerating compartment 12 and the freezing compart-
ment 13. Each of the accommodation members may be
accessible as necessary in a state in which the refriger-
ating compartment door 20 and the freezing compart-
ment door 30 are opened and also may accommodate
and store foods through insertion and withdrawal thereof.
[0072] Although a refrigerator in which, a French type
door in which a pair of doors rotate to open and close
one space is applied to a bottom freezer type refrigerator
in which the freezing compartment 13 is provided at a
lower portion, is described as an example in the first em-
bodiment of the present invention, the present invention
may be applied to all types of refrigerators including door
without being limited to shapes of the refrigerators.
[0073] When viewed from a front side, the refrigerating
compartment door 20 and the freezing compartment door
30 may define the overall outer appearance and made
of a metal material so that the whole of the refrigerator
has a texture of the metal material. Also, as necessary,
a dispenser for dispensing water or ice may be provided
in one refrigerating compartment door 20 of the pair of
refrigerating compartment doors 20.
[0074] Also, recessed handle grooves 201 and 301
may be provided in a lower end of the refrigerating com-
partment door 20 and an upper end of the freezing com-
partment door 30. A user may insert a his/her hand into
the handle groove 201 or 301 to open and close the re-
frigerating compartment door 20 or the freezing compart-
ment door 30.
[0075] At least one door may be provided so that the
interior of the refrigerator is visible through the door. For
example, as illustrated in Fig. 2, a see-through part 21
that is an area, through which the storage space in the
rear surface of the door and/or the inside of the refriger-
ator are visible, may be provided in the refrigerating com-
partment door 20. The see-through part 21 may consti-
tute at least a portion of a front surface of the refrigerating
compartment door 20. The see-through part 21 may be
selectively transparent or opaque according to user’s ma-
nipulation. Thus, foods accommodated in the refrigerator
may be accurately identified through the see-through part
21.
[0076] Also, although the structure in which the see-
through part 21 is provided in the refrigerating compart-
ment door 20 is described as 1 an example in the first
embodiment of the present invention, the see-through
part 21 may be provided in different types of refrigerator
doors such as the freezing compartment door 30 accord-
ing to a structure and configuration of the refrigerator.
[0077] Fig. 3 is a perspective view of the refrigerator
with a sub door opened. Also, Fig. 4 is a perspective view
of the refrigerator with a main door opened.
[0078] As illustrated in Figs. 3 and 4, the refrigerating
compartment door 20, which is disposed at the right side
(when viewed in Fig. 3), of the pair of refrigerating com-
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partment doors 20 may be doubly opened and closed.
In detail, the refrigerating compartment door 20, which
is disposed at the right side, may include a main door 40
that opening and closing the refrigerating compartment
12 and a sub door 50 rotatably disposed on the main
door 40 to open and close an opening defined in the main
door 40.
[0079] The main door 40 may have the same size as
that of the refrigerating compartment door 20, which is
disposed at the left side (when viewed in Fig. 1), of the
pair of refrigerating compartment doors 20. The main
door 40 may be rotatably mounted on the cabinet 10 by
an upper hinge 401 and a lower hinge 402 to open at
least a portion of the refrigerating compartment door 12.
[0080] Also, an opening 41 that is opened with a pre-
determined size is defined in the main door 40. A door
basket 431 may be mounted on the rear surface of the
main door 40 as well as the inside of the opening 41.
Here, the opening 41 may have a size that occupies most
of the front surface of the main door 40 except for a portion
of a circumference of the main door 40.
[0081] Also, a main gasket 45 may be disposed on a
circumference of the rear surface of the main door 40 to
prevent cool air within an internal space of the cabinet
10 from leaking when the main door 40 is opened.
[0082] The sub door 50 may be rotatably mounted on
the front surface of the main door 40 to open and close
the opening 41. Thus, the sub door 50 may be opened
to expose the opening 41.
[0083] The sub door 50 may have the same size as
the main door 40 to cover the entire front surface of the
main door 40. Also, when the sub door 50 is closed, the
main door 40 and the sub door 50 may be coupled to
each other to provide the same size and configuration
as those of the left refrigerating compartment door 20.
Also, a sub gasket 503 may be disposed on the rear
surface of the sub door 50 to seal a gap between the
main door 40 and the sub door 50.
[0084] A transparent panel assembly 60 that selective-
ly sees the inside and outputs a screen may be disposed
at a center of the sub door 50. Thus, even though the
sub door 50 is closed, the inside of the opening 41 may
be selectively visible, and also an image inside the open-
ing 41 may be outputted. The see-through part 21 may
be a portion of the sub door 50, through which the inside
of the refrigerator 1 is visible. However, the see-through
part 21 may not necessarily match the entirety of the
transparent panel assembly 60.
[0085] The transparent panel assembly 60 may be
configured to be selectively transparent or opaque ac-
cording to user’s manipulation. Thus, only when the user
desires, the transparent panel assembly 60 may be trans-
parent so that the interior of the refrigerator 1 is visual-
ized, otherwise, be maintained in the opaque state. Also,
the transparent panel assembly 60 may output a screen
in the transparent or opaque state.
[0086] A sub upper hinge 501 and a sub lower hinge
502 may be respectively provided on upper and lower

ends of the sub door 50 so that the sub door 50 is rotatably
mounted on the front surface of the main door 40. Thus,
the sub door 50 may independently rotate in a state in
which the main door 40 is closed to open and close the
opening 41.
[0087] Also, an opening device 59 may be provided on
the sub door 50. A locking unit 42 may be provided on
the main door 40 to correspond to the opening device
59. Thus, the sub door 50 may be maintained in the
closed state by the coupling between the opening device
59 and the locking unit 42. When the coupling between
the opening device 59 and the locking unit 42 is released
by manipulation of the opening device 59, the sub door
50 may be opened with respect to the main door 40.
[0088] Also, in a state in which the sub door 50 is
closed, the state in which the opening device 59 and the
locking unit 42 are coupled to each other may be main-
tained. In this state, when the handle groove 201 is
grasped and pulled, the main door 40 may rotate to open
the refrigerating compartment 12.
[0089] In the sub door 50 is closed, when the user ma-
nipulates the opening device 59 of the sub door 50, the
opening device 59 and the locking unit 42 may be sep-
arated from each other, and thus, only the sub door 50
may rotate. Also, the opening device 42 may be opened
by the rotation of the sub door 50.
[0090] Also, a damping device 504 may be provided
on a lower end of the sub door 50. The damping device
504 may protrude from a rear surface of the sub door 50
and be disposed on an edge portion of each of lower and
side ends of the sub door 50 adjacent to the sub lower
hinge 502.
[0091] In the state in which the sub door 50 is closed,
when the opening device 59 is manipulated, the coupling
between the opening device 59 and the locking unit 42
may be released, and the sub door 50 may naturally ro-
tate by elastic restoring force of an elastic member sup-
porting the damping device 504.
[0092] Also, when the sub door 50 is closed in the
opened state, even though the sub door 50 rapidly rotates
due to user’s carelessness, the damping device 504 may
first contact the main door 40 before the sub door 50 and
the main door 40 collide with each other. Then, the rota-
tion of the sub door 50 may be decelerated to be buffered
while the elastic member is compressed.
[0093] An accommodation case 43 may be provided
in the rear surface of the main door 40. The accommo-
dation case 43 may define an accommodation space of
the rear surface of the main door 40, and a plurality of
door baskets 431 may be disposed in the accommoda-
tion case 43.
[0094] The accommodation case 43 may be accessi-
ble through the opening 41. When the sub door 50 is
opened, an opened front surface of the accommodation
case 43, i.e., the opening 41 may be exposed, and the
user may take the foods in or out through the opening 41.
[0095] A rear surface of the accommodation case 43
may be exposed when the main door 40 is opened. Also,
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a case door 432 may be provided to open at least a por-
tion of the rear surface of the accommodation case 43.
When the main door 40 is opened, the case door 432
may be opened. Here, the user may take the foods in or
out through the opened side of the accommodation case
43.
[0096] That is, the accommodation case 43 may be
accessible to the sub door 50 or the main door 40 when
the sub door 50 or the main door 40 are opened.
[0097] Also, an opening may be defined in each of the
accommodation case 43 and the case door 432 so that
cold air within the refrigerator is introduced into the ac-
commodation case 43. Thus, the inside of the accommo-
dation case 43 may be maintained at the same temper-
ature as that of the inside of the refrigerating compart-
ment 12.
[0098] Also, a molded end on which the door basket
431 is mounted may be disposed on the rear surface of
the main door 40, more particularly, each of both side
surfaces of the opening 41. The molded end may have
an uneven structure and be configured so that the door
basket 431 is detachable.
[0099] Fig. 5 is an exploded perspective view illustrat-
ing the coupling structure of the main door and the sub
door. Also, Fig. 6 is a partial perspective view illustrating
a hinge-coupled structure of the main door and an upper
end of the sub door. Also, Fig. 7 is a partial perspective
view illustrating a state in which a hinge cover is mounted
on the main door and the sub door. Also, Fig. 8 is a partial
perspective view illustrating the top surface of the refrig-
erator.
[0100] As illustrated in the drawings, an upper hinge
mounting part 441 on which an upper hinge 401 is mount-
ed may be recessed to be defined in an upper end of the
main door 40. The upper hinge 401 may be fixed to be
mounted on the cabinet 10. Here, a hinge shaft 401a may
be inserted into a hinge hole 441a of the upper hinge
mounting part 441 so that the main door 40 is rotatably
mounted on the cabinet 10.
[0101] Also, a sub upper hinge mounting part 541 on
which the sub upper hinge 501 is mounted is recessed
in an upper end of the sub door 50. The sub upper hinge
501 may be fixed to be mounted on the upper hinge
mounting part 441, and the hinge shaft 501a may be in-
serted into the hinge hole 541a of the upper hinge mount-
ing part 541 so that the sub door 50 is rotatably mounted
on the main door 40.
[0102] The upper hinge 401 and the sub upper hinge
501 may be accommodated inside a main hinge cover
45 and a sub hinge cover 58. The main hinge cover 45
and the sub hinge cover 58 may have a structure con-
nected to each other. A wire L guided to the outside
through a wire hole 542 of the sub door 50 may be guided
to the main control unit 14 through the inside of the main
hinge cover 45 by passing through the inside of the sub
hinge cover 58. Thus, the wire L may be guided to the
main control unit 14 in a state in which the exposure of
the wire L is minimized.

[0103] In detail, the wire L within the sub door 50 may
be guided to the outside through the wire hole 542 of the
rear surface of the upper end of the sub door 50. The
wire hole 542 may be defined in a door liner 56 or an
upper cap decor 54, which constitutes the sub door 50.
[0104] Also, the wire L may be connected to electronic
components provided in the sub door 50. For example,
the wire L may be connected to the electronic compo-
nents such as a T-CON board 623, a touch PCB 613, a
light PCB 683, and a door light 57, which will be described
below, Thus, the number of wires L may increase, and
the wire L may increase in volume. As a result, the wire
L may be exposed to the outside of the sub door 50
through the wire hole 542. The wires L exposed to the
outside may be protected by a separate constitute such
as a contraction tube.
[0105] A cover hole 581 may be defined in the sub
hinge cover 58 corresponding to the wire hole 542. The
cover hole 581 may provide a passage through which
the wire L exposed through the wire hole 542 is intro-
duced into the sub hinge cover 58. The wire hole 542
and the cover hole 581 may be disposed at positions
adjacent to the hinge shaft 501a of the sub upper hinge
501 so as to be maintained in the shortest distance even
though the sub door 50 is opened and closed. Thus, the
exposure of the wire L exposed when the sub door 50 is
opened and closed may be minimized.
[0106] The main hinge cover 45 may have an opened
lower side. Also, a space that is recessed inward may be
defined in the main hinge cover 45 to accommodate the
whole of the upper hinge 401. The main hinge cover 45
may be fixed and mounted through a structure matching
one side of the cabinet 10 or a structure that is coupled
by a separate coupling member. Also, a portion of the
main hinge cover 45 extends to the upper hinge mounting
part 441 of the main door 40.
[0107] An extension part 451 extending in a direction
of a rotation axis of the upper hinge 401 may be further
provided at one side of the main hinge cover 45. Also, a
main connection part 452 may be disposed on an end of
the extension part 451. The main connection part 452
may be stepped downward from the end of the extension
part 451. Also, the main connection part 452 may have
a circular shape. A center of the main connection part
452 may be disposed in the same extension line as the
hinge shaft 501a of the upper hinge 401. Also, a connec-
tion part hole 453 may be opened in a top surface of the
main connection part 452 so that the wire L is accessible.
[0108] The sub hinge cover 58 may have an opened
lower side. Also, a space that is recessed inward may be
defined in the main hinge cover 45 to accommodate the
whole of the sub upper hinge 501. The sub hinge cover
58 may be fixed and mounted on the upper hinge mount-
ing part 441. Also, a portion of the sub hinge cover 58
may extend to the sub upper hinge mounting part 541 to
cover the sub upper hinge 501.
[0109] A cover fixing part 582 that is recessed down-
ward may be provided at one side of the sub upper hinge
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501, and a coupling member such as a screw may pass
through the cover fixing part 582 and then be coupled to
the sub upper hinge mounting part 541 to fix the sub
hinge cover 58.
[0110] The sub hinge cover 58 may have a shape cor-
responding to a space between the sub upper hinge
mounting part 541 and the main hinge cover 45 in the
state in which the sub door 50 is closed to prevent the
sub door 50 and the main door 40 from interfering with
each other when the sub door 50 and the main door 40
are opened and closed.
[0111] Also, a sub connection part 583 is disposed at
one side of the sub hinge cover 58. The sub connection
part 583 may extend to the main door 40 and be seated
on the top surface of the main connection part 452. Here,
the sub connection part 583 may have an opened bottom
surface. The inside of the sub connection part 583 may
communicate with the inside of the main connection part
452 by the connection hole 453. The sub connection part
583 may have a circular cross-section like the main con-
nection part 452 and be disposed in the same extension
line as a center of the rotation shaft of the upper hinge
401.
[0112] That is, the center of the rotation shaft of the
upper hinge 401 and the center of each of the main con-
nection part 452 and the sub connection part 583 may
be concentric to each other. Thus, in a state in which the
main door 40 and the sub door 50 rotate, the rotation
shaft of the upper hinge 40, and the main connection part
452, and the sub connection part 583 may stably rotate
without moving. Also, in the state in which the main door
40 or the sub door 50 rotate, the wire L guided through
the sub hinge cover 58 may successively pass through
the sub connection part 583 and the main connection
part 452 and then be guided to the inside of the main
hinge 45.
[0113] Here, when the electronic components such a
heater are provided in the main door 40, the other wire
L passing through the rotation shaft of the upper hinge
401 may be introduced. Here, the other wire L together
with the wire L introduced into the sub door 50 may be
connected to the main control unit 14 through the main
hinge cover 45.
[0114] Also, the wire L may be guided from the inside
of the main hinge cover 45 to the inside of the cabinet 10
to extend along the inside of the cabinet 10 and then to
be connected to the main control unit 14.
[0115] A main control unit 14 may be disposed on the
top surface of the cabinet 10. The main control unit 14
may control an overall operation of the refrigerator 1 and
be connected to the wires L guided to the outside through
the sub door 50. The main control unit 14 may protrude
from a central portion of the top surface of the cabinet 10
and be disposed between the pair of main hinge covers
45.
[0116] The wire L guided to the outside through the
sub door 50 sequentially passes through the sub hinge
cover 58 and the main hinge cover 45. The wire L guided

to the top surface of the cabinet 10 through the main
hinge cover 45 may be guided toward the main control
unit 14 and then be connected to the main control unit
14. Thus, the main control unit 14 may be connected to
the electronic components inside the sub door 50 to re-
ceive operation information of the electronic components
and also control the electronic components as neces-
sary.
[0117] In detail, the main control unit 14 may include
a main PCB 141 controlling an overall operation of the
refrigerator and a display PCB 142 controlling an oper-
ation of the transparent panel assembly 60. The display
PCB 142 may be configured to control an operation of
the transparent panel assembly 60 and also control the
screen outputted through the transparent panel assem-
bly 60. Particularly, the display PCB 142 may have a
function of outputting a moving picture and an Internet
screen through the transparent panel assembly 60 and
also a function for connection with an external device and
a function for communication with the transparent panel
assembly 60.
[0118] The display PCB 142 may be a portion of the
constituents for controlling the operation of the transpar-
ent panel assembly 60. That is, the constituents for con-
trolling the transparent panel assembly 60 may be divid-
ed into a plurality of constituents. At least a portion of the
plurality of constituents may be disposed in the main con-
trol unit 14 to minimize a size and kind of the PCBs 601
disposed inside the sub door 50. For this, the PCBs for
controlling the transparent panel assembly 60 may be
divided for a function or size. Here, the relatively large
constituents or the constituents that are easily disposed
at a remote distance through the wires may be disposed
in the main control unit.
[0119] The adaptor 143 for converting power supplied
to the transparent panel assembly 60 may be further dis-
posed on the main control unit 14. DC power may be
converted into AC power that is suitable for driving the
transparent panel assembly 60 by the adaptor 143. Also,
since the adaptor 143 has a relatively large size and gen-
erate large amount of heat, it may be efficient when the
adaptor 143 is disposed in the main control unit 14 rather
than the sub door 50. As necessary, other PCBs disposed
in the sub door 50 may be further disposed in the main
control unit 14.
[0120] Also, the PCBs disposed in the main control unit
14 may be disposed in spaces that are partitioned from
each other. Thus, the PCBs may be disposed to be se-
lectively combined according to specification of the re-
frigerator 1.
[0121] At least a portion of the main control unit 14 may
include a control unit cover that is openable. Thus, the
main control unit 14 may be easily connected to the wires
L disposed in the sub door 50. Also, the control unit cover
144 may be opened and closed to easily perform service
operations for the main control unit 14 and the constitu-
ents connected to the main control unit 14.
[0122] A lower hinge 402 supporting a lower end of the
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main door 40 is mounted on one side of a front surface
of the cabinet 10. Also, a sub lower hinge 502 supporting
the sub door 50 is mounted on a lower end of the main
door 40.
[0123] Fig. 9 is a partial perspective view illustrating a
hinge-coupled structure of a lower end of the main door.
[0124] As illustrated in the drawing, the lower hinge
402 may be mounted on the front surface of the cabinet
10 so that the main door 40 is rotatably supported. The
lower hinge 402 may be fixed and mounted on the front
surface of the cabinet 10 so that the lower end of the
main door 40 is rotatably supported. Thus, the main door
40 may rotate with respect to the center of a rotation shaft
402a of the lower hinge 402.
[0125] Also, the sub lower hinge 502 may be disposed
at a front side of the lower hinge 402 and fixed and mount-
ed on the lower end of the main door 40. The sub lower
hinge 502 may be mounted on a sub lower hinge mount-
ing part 551 that is recessed in the lower end of the front
surface of the main door 40.
[0126] The lower end of the sub door 50 may be sup-
ported by the sub door hinge 502 to rotate with respect
to the hinge shaft 501a. A sub lower cap decor 55 may
be disposed on the lower end of the sub door 50. The
sub lower cap decor 55 may define the bottom surface
of the sub door 50, and a decor member 554 may be
coupled to a lower end of the front surface of the lower
cap decor 55. The decor member 554 may be a constit-
uent for decoration such as chrome plating.
[0127] Also, the decor member 554 may be disposed
on the lower end of the sub door 50, in which the handle
groove 201 is disposed, and user’s eyes are drawn. The
decor member 554 may be made of a plastic material
that is surface-treated, like the chrome plating. Also, the
decor member 554 may be disposed at a position in which
the handle groove 201 is defined. Thus, an appearance
of the handle groove 201 may be enhanced, and the han-
dle groove 201 may increase in discrimination. The decor
member 554 may also be disposed on an upper end of
the freezing compartment door 30 in addition to the lower
end of the refrigerating compartment door 20.
[0128] A shaft mounting part 552 on which the rotation
shaft 502a of the sub lower hinge 502 is mounted may
be recessed in one end of the sub lower cap decor 55.
A lower boss 553 may be provided on the shaft mounting
part 552. The lower boss 553 may have a rotation shaft
hole 553b into which the rotation shaft 502a is inserted
and have a cylindrical shape or a cylindrical shape having
a closed top surface. Also, the lower boss 553 may be
made of an engineering plastic material having excellent
strength and abrasion resistance.
[0129] Since the heavy transparent panel assembly 60
is disposed on the sub door 50, the whole sub door 50
may increase in weight. Thus, the shaft mounting part
552 may have a sufficient thick thickness to stably sup-
port the sub door 50 and prevent the sub door 50 from
being damaged while rotating.
[0130] Also, a mounting part groove 552a may be de-

fined in the shaft mounting part 552, and a boss protru-
sion 553a may be disposed on the lower boss 553. In
detail, the mounting part groove 552a extending in a ver-
tical direction may be defined in an inner surface of the
shaft mounting part 552. The mounting part groove 552a
may be provided in plurality at predetermined intervals
along a circumference of the inner surface of the shaft
mounting part 552. Thus, a load applied to the shaft
mounting part 552 may be dispersed to prevent the shaft
mounting part 552 from being damaged.
[0131] Also, the plurality of boss protrusions 553a may
be disposed on an outer surface of the lower boss 553.
The boss protrusions 553a may be provided at positions
and in number corresponding to the mounting part
grooves 552a. When the lower boss 553 is mounted, the
boss protrusions 553a and the mounting part grooves
552a may be coupled to each other. Thus, the lower boss
553 may also be reinforces and prevented from being
damaged.
[0132] Fig. 10 is a perspective view of the sub door
when viewed from the front side. Fig. 11 is a perspective
view of the sub door when viewed from the rear side. Fig.
12 is an exploded perspective view of the sub door.
[0133] As illustrated in the drawings, the sub door 50
may include an out plate 51 defining an outer appearance
of the sub door 50, a door liner 56 mounted to be spaced
apart from the out plate 51, the transparent panel assem-
bly 60 mounted on an opening of the out plate 51 and
the door liner 56, and upper and lower cap decors 54 and
55 defining the top and bottom surfaces of the sub door
50. The above-described constituents may be coupled
to define the whole outer appearance of the sub door 50.
[0134] The out plate 51 may constitute an outer ap-
pearance of the front surface of the sub door 50 and a
portion of a peripheral surface of the sub door 50 and be
made of a stainless steel material. Also, a plate opening
511 in which the transparent panel assembly 60 is dis-
posed may be defined in a center of the out plate 51. The
plate opening 511 may be a space through which the
inside of the opening 411 of the main door 40 is visible
and have a size that is equal or similar to that of the
opening 41.
[0135] The door liner 56 defines the rear surface of the
sub door 50 and has a door liner opening 561 in the area
on which the transparent panel assembly 60 is disposed.
Also, a sub gasket 503 for sealing a gap between the
sub door 50 and the main door 40 may be mounted on
the rear surface of the door liner 56.
[0136] Also, a door light 57 may be provided on each
of both sides of the door liner opening 561. The door light
57 may illuminate the rear surface of the sub door 50 and
a rear side of the transparent panel assembly 60.
[0137] Thus, the door light 57 may illuminate an inner
space of the accommodation case 43, and simultane-
ously, serve as an auxiliary backlight function of the trans-
parent panel assembly 60 to more clearly output a screen
of the transparent panel assembly 60. When the door
light 57 is turned on, the inside of the accommodation
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case 43 may be brightened up, and thus, the inside of
the refrigerator 1 may be more brightened up than the
outside of the refrigerator 1 so that the inside of the re-
frigerator 1 may be visualized through the transparent
panel assembly 60.
[0138] The door light 57 may be disposed on both sides
of the transparent panel assembly 60 in directions facing
each other. The mounted position of the door light 57
may variously vary as long as the door light 57 has suf-
ficient brightness at the rear side of the sub door.
[0139] Also, the opening device 59 and the damping
device 504 may be mounted on the door liner 56.
[0140] The upper cap decor 54 may define a top sur-
face of the sub door 50 and be coupled to upper ends of
the out plate 51 and the door liner 56. Also, a sub upper
hinge mounting part 541 may be disposed on one end
of the upper cap decor 54, and a hinge hole 541a into
which a hinge shaft 401a of the upper hinge 401 is in-
serted may be defined in the sub upper hinge mounting
part 541.
[0141] The lower cap decor 55 may define a bottom
surface of the sub door 50 and be coupled to lower ends
of the out plate 51 and the door liner 56.
[0142] The transparent panel assembly 60 may be dis-
posed between the out plate 51 and the door liner 56.
Also, the transparent panel assembly 60 may be config-
ured to cover the plate opening 511 and the door liner
opening 561. Also, the transparent panel assembly 60
may be selectively manipulated to one state of transpar-
ent, translucent, opaque, and screen output states by the
user.
[0143] Thus, the user may selectively see through the
inner space of the sub door 50 through the transparent
panel assembly 60 and see the screen outputted through
the transparent panel assembly 60.
[0144] The inner frame 52 is mounted between the out
plate 51 and the transparent panel assembly 60. The
transparent panel assembly 60 may be fixed to and
mounted on the out plate 51 by the inner frame 52. A
frame opening 521 may be defined in a center of the inner
frame 52. The frame opening 521 may have a size and
shape corresponding to those of the plate opening 511.
Also, the inner frame 52 may have a coupling structure
with the out plate 51. Here, the out plate 51 and the trans-
parent panel assembly 60 may be sealed therebetween
with respect to each other.
[0145] The insulation member 53 may be mounted on
the out plate 51 in the state in which the inner frame 52
and the transparent panel assembly 60 are mounted. The
insulation member 53 may be configured to insulate the
sub door 50 and thus insulate the circumference of the
transparent panel assembly 60.
[0146] In general, although the door of the refrigerator
has a structure in which a foaming solution is injected to
foam the insulation material, when the foaming solution
is filled to foam the insulation material in the same manner
as that according to the first embodiment of the present
invention, the electronic components within the sub door

50 may be damaged by high-temperature heat. Particu-
larly, the transparent panel assembly may be damaged
by high-temperature heat and static electricity when be-
ing foamed. Thus, the sub door 50 according to the first
embodiment of the present invention has a structure in
which the insulation member 53 that is previously molded
is assembled and mounted on the sub door 50.
[0147] The insulation member 53 may be molded to
match the internal shape of the sub door 50. The previ-
ously molded insulation member 53 may be inserted and
mounted along the circumference of the transparent pan-
el assembly 60 while the insulation member 53 is assem-
bled with the sub door 50. The insulation member 53 may
be foam-molded by using a foamed polystyrene material
and may be made of various materials that are inserted
into the sub door 50 as necessary.
[0148] A space may be defined in a central portion of
the insulation member 53. The transparent panel assem-
bly 60 may be disposed in the space defined by mounting
the insulation member 53. That is, the insulation member
53 may be configured to support at least a portion of an
edge of the transparent panel assembly 60.
[0149] The insulation member 53 may have a rectan-
gular frame shape in which the transparent panel assem-
bly 60 is accommodated in a central portion thereof and
be seated on the inner frame 52. Also, at least one or
more insulation members 53 may be provided to be as-
sembled with the inside of the sub door 50.
[0150] Also, the insulation member 53 may have a cor-
responding shape so as not to interfere with other con-
stituents provided in the sub door 50. As necessary, the
insulation members 53 may be assembled through a
groove and a hole or a stepped portion so as not to in-
terfere with each other.
[0151] Particularly, a predetermined space in which
the plurality of electronic components are disposed may
be defined in an upper region of the sub door 50, more
particularly, above the transparent panel assembly 60.
Thus, an upper end of the insulation member 53, which
corresponds to the upper region of the sub door 50, may
have a somewhat thin thickness to secure the space for
locating the electronic component and releasing heat
within the sub door 50.
[0152] After the insulation member 53 is assembled
and mounted, the door liner 56 may be coupled to the
out plate 51, and then, the upper cap decor 54 and the
lower cap decor 55 may be assembled with each other.
Also, the opening device 59 and the damping device 504
may be mounted on the door liner 56. Then, the door
light 57 and the sub gasket 503 may be mounted on the
door liner 56.
[0153] The opening device 59 may include a manipu-
lation lever 591 disposed on the lower door of the sub
door 50 and manipulated by the user and a latch 592
protruding from the rear surface of the sub door 50 back-
ward to the main door. The latch 592 may move when
the manipulation lever 591 is manipulated and be sepa-
rated from the locking unit 42.
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[0154] The locking unit 42 may be disposed on the front
surface of the main door 40 corresponding to the latch
592 and include a latch hole 421 into which the latch 592
is inserted. When the sub door 50 is closed, if the latch
592 is inserted into the latch hole 421, the latch 592 may
be restricted within the latch hole 421. Also, when the
user manipulates the manipulation lever 591, the latch
592 may move so that the restriction of the latch 592
within the latch hole 421 is released. Thus, the latch 592
may be separated from the latch hole 421.
[0155] The opening device 59 and the locking unit 42
may be variously provided to be selectively coupled to
each other in addition to the structure according to the
first embodiment of the present invention.
[0156] Fig. 13 is a perspective view of the out plate
when viewed from the rear side according to the first em-
bodiment of the present invention.
[0157] As illustrated in the drawing, the out plate 51
may be made of a plate-shaped metal material and con-
stitute a portion of the outer appearance of the sub door
50 as well as the front surface of the sub door 50. Also,
the out plate 51 may be made of the same material of
the front surface of each of the refrigerating compartment
door 20 and the freezing compartment door 30. Various
surface treatments such as coating or film attachment so
as to realize anti-fingerprint coating, hair lines, colors, or
patterns may be performed on the front surface of the
out plate 51.
[0158] The out plate 51 may include a front part 512
defining the outer appearance of the front surface and a
side part 513 defining an outer appearance of the side
surface that is exposed to the outside. Also, a plate open-
ing 511 may be defined at a center of the front part 512.
Here, the plate opening 511 may be covered by the trans-
parent panel assembly 60. Also, since the inside of the
refrigerator 1 is visible through the transparent panel as-
sembly 60 covering the plate opening 511, the inside of
the plate opening 511 is called the see-through part 21.
[0159] The front part 512 may have a curvature that
gradually decreases outward from a central side of the
refrigerator 1 as a whole. The front part 512 may be
rounded to correspond to the front surface of the refrig-
erating compartment door 20, which is adjacent to the
front part 512. Thus, the outer appearance of the front
surface of the refrigerator 1 may be three-dimensionally
viewed as a whole.
[0160] Also, an opening bent part 514 that is bent back-
ward may be disposed on a circumferential surface of
the plate opening 511. The opening bent part 514 may
be disposed along a circumference of the plate opening
511 and extend by a predetermined length so as to be
fixed to an inner frame 52. Thus, the plate opening 511
may be defined by the opening bent part 514.
[0161] The side part 513 that is bent backward may be
disposed on each of both ends of the front part 512. The
side part 513 may define an outer appearance of the side
surface of the sub door 50 and have different widths on
both left and right sides thereof. A side bent part 515

coupled to the door liner 56 may be disposed on each of
upper and lower ends of the side part 513.
[0162] A bent part 516 may be further disposed on each
of upper and lower ends of the out plate 51. The bent
part 516 may be coupled to the upper cap decor 54 and
the lower cap decor 55. Thus, the out plate 51 may define
the outer appearance of the sub door 50 by being coupled
to the door liner 56 and the upper and lower cap decors
54 and 55.
[0163] Fig. 14 is a perspective view of the inner frame
when viewed from the rear side according to the first em-
bodiment of the present invention. Fig. 15 is an exploded
perspective view of the inner frame when viewed from
the rear side. Fig. 16 is an exploded perspective view of
the inner frame when viewed from the front side.
[0164] As illustrated in the drawings, the inner frame
52 has a rectangular frame shape, and the frame opening
521 is defined in the center of the inner frame 52. Also,
the inner frame 52 may have a plate shape having a
predetermined width so as to easily adhere to the out
plate 51 and to be easily coupled to the transparent panel
assembly 60.
[0165] The inner frame 52 may have a front surface
contacting the rear surface of the out plate 51. Here, since
an adhesion member or an adhesive such as a double-
sided tape is applied to the inner frame 52, the inner
frame 52 may be attached and fixed to the out plate 51.
Also, the transparent panel assembly 60 may be fixed
and mounted on the rear surface of the inner frame 52.
Thus, the transparent panel assembly 60 may be fixed
inside the sub door 50 by the inner frame 52.
[0166] Also, the inner frame 52 may include an upper
frame 522, a lower frame 523, and a pair of side frames
respectively disposed both ends of the upper and lower
frames 522 and 523 to connect both the ends of each of
the upper and lower frames 522 and 523 to each other
The upper frame 522, the lower frame 523, and the side
frames 524 may be coupled to each other to form the
same shape as a rectangular frame. Here, the frame
opening 521 is defined in a center of the rectangular
frame shape.
[0167] In more detail, the upper frame 522 may define
an upper portion of the inner frame 52, and a bottom
surface of the upper frame 522 may be closely attached
to the upper portion of the out plate 51.
[0168] An upper accommodation groove 522a into
which an upper end of the opening bent part 514 is in-
serted may be defined in a lower end of the upper frame
522. The upper accommodation groove 522a may be
recessed at a position corresponding to the upper end
of the opening bent part 514, which defines the plate
opening 511.
[0169] Also, an upper coupling groove 522b may be
defined in each of both sides of the upper accommodation
groove 522a. An upper side protrusion 524b that will be
described below may be hooked with and restricted by
the upper coupling groove 522b. For this, an upper in-
sertion groove 522c into which the upper side protrusion
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524b is inserted may be defined in each of both sides of
the lower end of the upper frame 522, and the upper
insertion groove 522c and the upper coupling groove
522b may communicate with each other.
[0170] Thus, the upper side protrusion 524b having a
hook shape may be inserted into the upper insertion
groove 522c and then be restricted by the upper coupling
groove 522b. Since the upper side protrusion 524b and
the upper coupling groove 522b are coupled to each oth-
er, the coupled state between the upper fame 522 and
the side frame 524 may be maintained.
[0171] An upper rib 522d for supporting the upper end
of the front surface of the transparent panel assembly 60
may be disposed on the rear surface of the upper frame
522. The upper rib 522d extends from one end to the
other end of the upper frame 522 to protrude backward.
[0172] Also, a PCB mounting part 522e on which a
plurality of PCBs for driving the transparent panel assem-
bly 60 are mounted may be disposed on the upper portion
of the upper frame 522 with respect to the upper rib 522d.
[0173] The PCB mounting part 522e may be a portion
on which at least one or more PCBs 601 of the PCBs
601 for driving the transparent panel assembly 26 and
thus may be disposed at a portion corresponding to the
upper end of the sub door 50.
[0174] The PCB mounting part 522e may be disposed
on the upper portion of the rear surface of the upper frame
522, and a plurality of PCB supports 522f may be dis-
posed on the PCB mounting part 522e. The PCB sup-
ports 522f may extend backward from the PCB mounting
part 522e, and the PCBs 601 may be disposed at posi-
tions that are spaced apart from the rear surface of the
upper frame 522 by the PCB supports 522f.
[0175] That is, the PCBs 601 may be disposed in an
upper space of the sub door, i.e., a space between the
out plate 51 and the upper frame 522. Thus, the PCBs
601 may be easily cooled by external air introduced
through the upper cap decor 54 when heat is generated
in the PCBs 601. The location and cooling structure of
each of the PCBs 601 will be described below in more
detail.
[0176] The lower frame 523 may define a lower portion
of the inner frame 52, and a front surface of the lower
frame 523 may be closely attached to the lower portion
of the out plate 51.
[0177] A lower accommodation groove into which a
lower end of the bent part of the out plate 51 is inserted
may be defined in the upper end of the lower frame 523.
The lower accommodation groove 523a may be re-
cessed at a position corresponding to the upper end of
the opening bent part 514, which defines the plate open-
ing 511.
[0178] Also, a lower coupling groove 523b may be de-
fined in each of both sides of the lower accommodation
groove 523a. A lower side protrusion 524c that will be
described below may be hooked with and restricted by
the lower coupling groove 523b. For this, a lower insertion
groove 523c into which the lower side protrusion 524c is

inserted may be defined in each of both sides of the lower
end of the lower frame 523, and the lower insertion
groove 523c and the lower coupling groove 523b may
communicate with each other. Here, the lower insertion
groove 523c and the lower coupling groove 523b may
have the same structures as the upper insertion groove
522c and the upper coupling groove 522b, respectively.
[0179] Also, the lower side protrusion 524c having a
hook shape may be inserted into the lower insertion
groove 523c and then be restricted by the lower coupling
groove 523b. Since the lower side protrusion 524c and
the lower coupling groove 523b are coupled to each oth-
er, the coupled state between the lower fame 523 and
the side frame 524 may be maintained.
[0180] A lower rib 523d for supporting the lower end
of the front surface of the transparent panel assembly 60
may be disposed on the rear surface of the lower frame
523. The lower rib 523d extends from one end to the
other end of the lower frame 523 to protrude backward.
Also, an auxiliary rib 524d extending upward from each
of both sides of the lower frame 523 and connected to a
side rib 524d disposed on the side frame 524 may be
further provided.
[0181] The side frame 524 may be disposed between
the upper frame 522 and the lower frame 523 and also
be disposed on each of both sides therebetween. The
side frame 524 may define both sides of the inner frame
52, and a front surface of the side frame 524 may be
closely attached to both sides of the rear surface of the
out plate 51.
[0182] A side accommodation groove 524a which ex-
tends vertically and into which both left and right ends of
the opening bent part 514 may be defined in the front
surface of the side frame 524. The side accommodation
groove 524a may be recessed at a position correspond-
ing to each of both side ends of the opening bent part
514, which defines the plate opening 511.
[0183] In the state in which the upper frame 522, the
lower frame 523, and the side frame 524 are coupled to
each other, the side accommodation groove 524a, the
upper accommodation groove 522a, and the lower ac-
commodation groove 523a may be connected to each
other so as to have the same shape as the bent shape
of the opening bent part 514.
[0184] Thus, in the state in which the inner frame 52
is assembled, the stably coupled state between the inner
frame 52 and the out plate 51 may be realized to define
an outer appearance of the circumference of the see-
through part 21 without exposing the end of the out plate
51. Also, the circumference of the inside of the inner
frame may serve as an edge covering a gap between the
out plate and the front surface of the transparent panel
assembly.
[0185] Although the front surface of the out plate 51
has a curved shape, the transparent panel assembly 60
has a planar shape. Thus, when the transparent panel
assembly 60 is mounted, a space may necessarily occur
between the out plate 51 and the transparent panel as-
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sembly 60. Since the front surface of the inner frame 52
is coupled to the out plate 51, and the rear surface of the
inner frame 52 is coupled to the transparent panel as-
sembly 60, the space between the out plate 51 and the
transparent panel assembly 60 may be covered to form
a circumference of the see-through part 21.
[0186] The upper side protrusion 524b and the lower
side protrusion 524c may be disposed on upper and lower
ends of the lower accommodation groove 523a, respec-
tively. Thus, each of the upper frame 522 and the lower
frame 523 may be coupled with respect to the side frame
524.
[0187] A side rib 524d may be disposed on the rear
surface of the side frame 524. The side rib 524d may
extend from the upper end to the lower end of the side
frame 524 to support both left and right ends of the trans-
parent panel assembly 60.
[0188] The side rib 524d may protrude backward and
have the same height as each of the upper rib 522d and
the lower rib 523d. In the state in which the inner frame
52 is assembled, the side rib 524d may be connected to
the upper rib 522d and the lower rib 523d.
[0189] FIG. 17 is a perspective view of the transparent
panel assembly according to the first embodiment of the
present invention. Also, Fig. 18 is an exploded perspec-
tive view of the transparent panel assembly. Also, Fig.
19 is a cross-sectional view of the transparent panel as-
sembly.
[0190] As illustrated in the drawings, the transparent
panel assembly 60 may have a size that is enough to
cover the plate opening 511 and the liner opening 561
inside the sub door 50. Also, the see-through part 21 may
be provided in the transparent panel assembly 60 so that
the inner space of the refrigerator is selectively visible,
and a screen is outputted.
[0191] In more detail with respect to the transparent
panel assembly 60, the transparent panel assembly 60
may have an outer appearance that is defined by the
front panel 61 and the rear panel 65, which define the
front and rear surfaces of the transparent panel assembly
60, and an outer spacer 67 connecting the front panel 61
to the rear panel 65.
[0192] Also, a display 62 and a light guide plate 64 may
be disposed between the front panel 61 and the rear pan-
el 65. In addition, a spacer 63 for supporting the display
62 and the light guide plate 64 may be further provided,
and a display light 68 for emitting light to the light guide
plate 64 may be provided.
[0193] In more detail, the front panel 61 may be made
of a transparent glass material (e.g., blue glass) that de-
fines an outer appearance of the front surface of the
transparent panel assembly 60. The front panel 61 may
be made of a different material through which the inside
of the front panel 61 is visible, and a touch input is ena-
bled.
[0194] The front panel 61 may have a size greater than
that of the plate opening 511 and be supported by the
inner frame 52. That is, when the transparent panel as-

sembly 60 is assembled and mounted from the rear side,
a circumferential portion of the front panel 61 may be
supported by the rear surface of the inner frame 52.
[0195] In detail, the front panel may further protrude
outward than the rear panel 65 and thus may have a
longer length in all of vertical and horizontal directions.
Also, the front panel 61 defining the front surface of the
transparent panel assembly 60 may further extend out-
ward from the plate opening 511 and then be stably fixed
and mounted due to characteristics of the transparent
panel assembly 60 mounted on at the rear side of the
out plate 51.
[0196] Thus, when the transparent panel assembly 60
is mounted, each of the extending ends of the front panel
61 may be supported by the inner frame 52, and thus,
the transparent panel assembly 60 may be stably main-
tained through the plate opening 511 in the mounted state
without being the separated.
[0197] Also, when the front panel 61 may have a larger
size greater than that of the display 62, the touch sensor
612 disposed on the front panel 61 may have an area
corresponding to or greater than that of the display 62.
Thus, the touchable area may be maximally secured
through the front panel 61, and at least the area of the
display 62 or the entire area of the see-through part 21
may be configured to be touchable.
[0198] A bezel 611 may be disposed on the circumfer-
ence of the rear surface of the front panel 61. The bezel
611 may be printed with a black color and have a prede-
termined width so that the outer spacer 67 and the spacer
63 are covered without being exposed to the outside.
[0199] Also, a heater may be disposed along the bezel
611. The heater may be provided in the form a wire or a
film and be disposed on the circumference of the front
panel 61 along the bezel 611. The circumference of the
front surface of the front panel 61 may be heated by the
heater. Thus, dew condensation may be prevented from
occurring on the front panel 61. Alternatively, the heater
may be provided as a transparent heater so as to be
disposed on the entire surface of the front panel 61.
[0200] The touch sensor 612 may be disposed on an
inner area of the bezel 611. The touch sensor 612 may
be formed on the rear surface of the front panel 61 in a
printing manner and be configured to detect user’s touch
manipulation of the front panel 61. Alternatively, the touch
sensor 612 may be formed in various manners such as
an adhesion manner, rather than the printing manner, so
that the user touches the front panel 61 to perform the
touch input.
[0201] A touch PCB 613 connected to the touch sensor
612 may be disposed on the upper end of the front panel
61. The touch PCB 613 may include a flexible film-shaped
cable 614 such as a flexible flat cable (FFC), a flexible
print cable or flexible print circuit board (PFC), or the like.
[0202] The display 62 may be disposed on the rear
surface of the front panel 61. The display 62 may be
provided as an LCD module for outputting a screen. Also,
the display 62 may be transparent so that the user sees
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the inside through the display 62 when the screen is not
outputted.
[0203] A source board 621 may be disposed on one
side of the display 62. The source board 621 may also
include a flexible film-shaped cable structure. The source
board 621 may extend along the side surface of the trans-
parent panel assembly 60 and be connected to the T-
CON board 623 at the upper portion of the sub door 50.
[0204] In detail, when the source board 621 is disposed
on the rear surface of the display 62, the source board
621 may be exposed to the outside through the see-
through part 21 due to the characteristics of the display
62 that is transparent. Thus, the source board 621 may
be disposed on an end of a circumferential side of the
display 62 and bent to come into contact with an outer
surface of the outer spacer 67 outside the outer spacer
67. The source board 621 may have the FFC or FPC
structure that is easily bent. Thus, the source board 621
may be disposed along the outer spacer 67. Also, the
source board 621 may have a size corresponding to that
of the outer spacer 67 without getting out of a region of
the outer spacer 67 in a state of being closely attached
to the outer spacer 67.
[0205] Alternatively, the source board 621 may be dis-
posed on the upper or lower end of the display 62. How-
ever, when the horizontal width is greater than the vertical
length, and thus, the source board 621 is disposed on
one end of both left and right ends of the display 62 due
to the structural characteristics of the display 62, a suffi-
cient space in which the source board 621 is capable of
being disposed may be provided.
[0206] Both ends of the display 62 may be supported
by the spacer 63. The spacer 63 may have a rod shape
that extending from an upper end to the lower end of the
display 62 and be constituted by a first spacer 631 and
a second spacer 632.
[0207] The first spacer 631 may have a stepped seat-
ing part 631a so that one end of the display 62 is seated
on an edge. Thus, when the display 62 is supported by
the first spacer 631, the display 62 and the light guide
plate 64 may be maintained at a set distance therebe-
tween.
[0208] The second spacer 632 may support the other
end of the display 62, on which the source board 621 is
disposed. The second spacer 632 may maintain a set
distance between the first display 62 and the light guide
plate 64 like the first spacer 631. The source board 621
may extend outward by passing through the second
spacer 632 and also extend upward in a state of being
closely attached to the outer spacer 67.
[0209] The light guide plate 64 may be disposed at a
rear side of the display and disposed to be spaced a
predetermined distance from the display 62 by the first
spacer 631 and the second spacer 632. There may be a
difference in depth feeling of the screen outputted from
the display 62 according to the position of the light guide
plate 64.
[0210] Thus, the light guide plate 64 may be disposed

further forward than an intermediate point between the
front panel 61 and the rear panel 65 so that the screen
outputted by the display 62 is felt closer to the front panel
61. As a result, a height of each of the first spacer 631
and the second spacer 632 may be determined.
[0211] The light guide plate 64 may diffuse or scatter
light emitted from the display light 68 and be made of
various materials. For example, the light guide plate 64
may be made of a polymer material or formed by forming
a pattern or attaching a film on a surface thereof. The
light guide plate 64 may illuminate the display 62 from
the rear side of the display 62 when the display light 68
is turned on. For this, the light guide plate 64 may have
a plate shape having a size equal to or somewhat greater
than that of the display 62. The display light 68 may be
disposed at a position corresponding to each of upper
and lower ends of the light guide plate 64.
[0212] The rear panel 65 may be disposed at a rear
side of the light guide plate 64. The rear panel 65 may
define the rear surface of the transparent panel assembly
60 and have a size greater than that of the light guide
plate and less than that of the front panel 61. Also, the
rear panel 65 may have a size greater than that of the
liner opening 561 to cover the liner opening 561.
[0213] The rear panel 65 may be made of low-ε glass
to realize thermal insulation. A low-emission coating layer
may be formed on a surface of glass for general insulation
to form the low-ε glass, and thus, the low-ε glass may
have excellent thermal insulation. As a result, the rear
panel 65 may prevent heat of cool air within the refriger-
ator from being transferred to the outside through the
transparent panel assembly 60.
[0214] A spacer 66 may be disposed between the rear
panel 65 and the light guide plate 64. The spacer 66 may
have a rectangular frame shape disposed along a cir-
cumference of the light guide plate 64 and adhere to the
light guide plate 64 and the rear panel 64 to maintain a
predetermined distance between the light guide plate 64
and the rear panel 65.
[0215] The distance between the front panel 61 and
the light guide plate 64 may be maintained in fixed dis-
tance so as to output the screen of the display 62. Also,
the distance between the light guide plate 64 and the rear
panel 65 may be determined according to a thickness of
the sub door 50 or the total thickness of the transparent
panel assembly 60. That is, the spacer 66 may be ad-
justed in thickness to determine the total thickness of the
transparent panel assembly 60 so as to be mounted to
match a specification of the sub door 50.
[0216] The rear panel 65 may come into contact with
the door light 57. Thus, a distance between the display
62 and the door light 57 may be determined according
to the position of the rear panel 65. In a state in which
the door light 57 is turned on, the door light 57 may serve
as an auxiliary backlight function of the display 62. Thus,
the door light 57 may be disposed at a set position. Also,
the position of the rear panel 65 and the total thickness
of the transparent panel assembly 60 may be determined
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by the position of the door light 57.
[0217] In detail, a distance between the display 62 and
the door light 58 may range from 5 cm to 15 cm. When
the distance between the display 62 and the door light
57 is less than about 5 cm, a shade may occur. When
the distance between the display 62 and the door light
57 exceeds 5 cm, the door light may not serve as the
backlight. Thus, to maintain the distance between the
display 62 and the door light 57, the rear panel 65 may
also be maintained to be spaced a predetermined dis-
tance from the display 62, and thus, the width of the spac-
er 66 may be determined.
[0218] A gap between the light guide plate 64 and the
rear panel 65 may be sealed by the spacer 66. Thus, a
space between the spacer 66 and the light guide plate
64 may become to a vacuum state, or an insulative gas
such as argon may be injected for the thermal insulation
to more improve the thermal insulation performance.
[0219] In the state in which the rear panel 65 adheres
to the spacer 66, an outer end of the rear panel 65 may
further extend outward from the spacer 66. Also, the outer
spacer 67 may be mounted on the outer end of the rear
panel 65 so that the rear panel 65 and the front panel 61
are fixed to each other.
[0220] The outer spacer 67 may connect the rear sur-
face of the front panel 61 to the front surface of the rear
panel 65 and also define the circumferential surface of
the transparent panel assembly 60. Also, a space in
which the display light 68 is mounted may be provided
inside the outer spacer 67.
[0221] Fig. 20 is a perspective view of the spacer ac-
cording to the first embodiment of the present invention.
Also, Fig. 21 is a cross-sectional view of the spacer.
[0222] As illustrated in the drawings, the spacer 66 may
include a side spacer 663 disposed on each of both sides
of the spacer 66 and upper and lower spacers 661 and
662 disposed in a vertical direction. The side spacer 663,
the upper spacer 661, and the lower spacer 662 may
have the same cross-sectional shape, i.e., a polygonal
shape. Thus, each of a surface on which the light guide
plate 64 and the rear panel 65 contact each other, a sur-
face disposed between the light guide plate 64 and the
rear panel 65, and an outer surface facing the surface
between the light guide plate 64 and the rear panel 65
may have a planar shape.
[0223] Also, each of the side spacer 663 and the upper
or lower spacer 661 or 662 may have a hollow and be
made of a lightweight material to decrease in weight of
the sub door 50.
[0224] The side spacer 663 may have opened upper
and lower ends, and both side ends of the upper and
lower spacers 661 and 662 may be opened. Here, the
side spacer 663 may have the same cross-section as
that of each of the upper and lower spacers 661 and 662.
[0225] Also, a corner connection member 664 may be
disposed on each of four corners of the spacer 66. The
corner connection member 664 may connect the side
spacer 663 to the upper or lower spacer 663 or 661. The

corner connection member 664 may be inserted into the
side spacer 663 and the upper or lower spacer 661 or
662, and the side spacer 663 and the upper or lower
spacer 661 or 662 may be disposed at a right angle.
[0226] The corner connection member 664 may be
constituted by a first insertion part 664a extending in one
direction, a second insertion part 664b extending in a
direction perpendicular to the first insertion part 664a,
and an intermediate part 664c disposed between the first
insertion part 664a and the second insertion part 664b.
[0227] The first insertion part 664a and the second in-
sertion part 664b may have the same structure and shape
except that the first and second insertion parts 664a and
664b extend in different directions. Thus, the first inser-
tion part 664a and the second insertion part may be in-
serted into openings of the side spacer 663 and the upper
or lower spacer 661 or 662, which have the same shape,
respectively.
[0228] Also, a plurality of support ribs 664d may be
disposed on the first insertion part 664a and the second
insertion part 664b. The first insertion part 664a and the
second insertion part 664b may be inserted into the side
spacer 663 and the upper or lower spacer 661 or 662 to
support inner surfaces of the side spacer 663 and the
upper or lower spacer 661 or 662. The support rib 664d
may be provided in plurality at equal intervals. A protru-
sion 664e having a size and shape different from those
of the support rib 664d may be further disposed at a po-
sition adjacent to the opening of each of the side spacer
663 and the upper or lower spacer 661 or 662.
[0229] The intermediate part 664c may be disposed
between the first insertion part 664a and the second in-
sertion part 664b to extend in a direction crossing each
of the first insertion part 664a and the second insertion
part 664b. Also, the intermediate part 664c may have a
rounded outer surface and be exposed to the outside
between the side spacer 663 and the upper or lower spac-
er 661 or 662. Thus, the intermediate part 664c may de-
fine an outer appearance of the edge of the spacer 66.
[0230] Fig. 22 is a perspective view of the outer spacer
according to the first embodiment of the present inven-
tion. Fig. 23 is a cross-sectional view of the outer spacer.
[0231] As illustrated in the drawings, the outer spacer
67 may have a rectangular frame shape. Also, the outer
spacer 67 may have a size in which the light guide plate
64 and the spacer 63 are accommodated. The outer
spacer 67 includes a pair of side frames 671 spaced apart
from each other to define both left and right surfaces
thereof and an upper frame 672 and a lower frame 673
connecting upper and lower ends of the pair of side
frames 671 to each other. The outer spacer 67 may have
a hollow therein to decrease in weight thereof and be
made of a lightweight metal material such as aluminum.
[0232] The side frame 671 may connect the front panel
61 to the rear panel 65 and also define both the side
surfaces of the transparent panel assembly 60. The up-
per frame 672 and the lower frame 673 may also connect
the front panel 61 to the rear panel 65 and also define
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the shapes of the top and bottom surfaces of the trans-
parent panel assembly 60. The upper frame 672 and the
lower frame 673 may have the same shape except for
vertical mounted positions thereof.
[0233] The lower frame 523 may include a light mount-
ing part 674 and a spacer part 675. The light mounting
part 674 connects the front panel 61 to the rear panel 65
and also provides a light accommodation part 674a, in
which the display light 68 is mounted, in a top surface
thereof.
[0234] The display light 68 may be longitudinally dis-
posed along the light mounting part 674 and include a
plurality of first LEDs 681 and a first LED board 682 on
which the first LEDs 681 are continuously mounted at
predetermined intervals. Alternatively, the display light
68 may have a different structure for emitting light except
for the LED.
[0235] The first LED 681 may be disposed at a position
corresponding to a lower end of the light guide plate 64.
Thus, light emitted through the first LED 681 may be di-
rected to an end of the light guide plate 64 and then move
along the light guide plate 64 so that the entire surface
of the light guide plate 64 emits light.
[0236] When the display light 68 is mounted, the first
LED board 682 may be closely attached to the spacer
part 675 so that the first LED 681 is accurately disposed
at the lower end of the light guide plate 64. That is, in the
state in which the first LED board 682 is closely attached
to the spacer part 675, the first LED 681 may be disposed
right below the light guide plate 64. Also, for this, the light
accommodation part 674a may be recessed to inside of
the spacer part 675.
[0237] The spacer part 675 may extend upward from
one end of the light mounting part 674. Here, the spacer
part 675 may be disposed between the front panel 61
and the light guide plate 64 so that the rear surface of
the front panel 61 and the front surface of the light guide
plate 64 may adhere to each other. Here, the spacer part
675 may have the same thickness of each of the first
spacer 631 and the second spacer 632.
[0238] Thus, both left and right sides of the front panel
61 and the light guide plate 64 may be supported in a
sealed state by the first spacer 631 and the second spac-
er 632, and upper and lower sides of the front panel 61
and the light guide plate 64 may be supported in a sealed
state by the spacer part 675. As described above, the
upper frame 672 and the lower frame 673 may adhere
to each other so that the front panel 61 and the rear panel
65 are sealed with respect to each other and also may
be fixed so that the front panel 61 and the light guide
plate 64 are sealed with respect to each other.
[0239] A display support 675a on which an end of the
display 62 is seated may be disposed on an edge of the
upper end of the spacer part 675. The display support
675a may be configured so that the upper and lower ends
of the display 62 are seated to allow the display 62 to be
mounted at an accurate position in the rear side of the
front panel 61.

[0240] The upper frame 672 may have the same struc-
ture as the lower frame 673 except for the arrangement
thereof. Thus, the light guide plate 64 may be illuminated
by the display light 68 provided in the upper and lower
frames 672 and 673, and thus, the screen outputted on
the display 62 may be more clear.
[0241] Fig. 24 is an exploded perspective view illus-
trating an arranged structure of a PCB on the upper por-
tion of the sub door. Fig. 25 is a cross-sectional view
illustrating the upper portion of the sub door.
[0242] As illustrated in the drawings, in the state in
which the transparent panel assembly 60 is mounted, a
plurality of PCBs 601 for an operation of the display 62
may be disposed on an upper portion of the inside of the
sub door 50. Thus, wires connected to the plurality of
PCBs 601 may lead to the sub upper hinge 401 through
the upper cap decor 54 at the shortest distance.
[0243] In more detail, a T-CON board 613, a touch PCB
613, and a light PCB 683 may be disposed on the upper
portion of the sub door 50. The T-CON board 623 may
include a cable 614 for driving the display 62. The touch
PCB 613 may process a touch input signal of the touch
sensor 612 and include a cable 624 connected to the
touch sensor 612. The light PCB 683 may be configured
to control the display light 68 and include a cable 684
connected to each of the display lights 68 that are verti-
cally disposed.
[0244] Each of the cables connecting the plurality of
PCBs 601 may be provided in a flexible film type of FFC
or FPC. Thus, the cables 602 may be disposed without
occupying a large space inside the sub door 50 and also
disposed along the edge of the transparent panel assem-
bly 60, more particularly, the outer surface of the outer
spacer 67. Thus, the connection structure of the PCBs
may also be simplified, and when the insulation member
53 is assembled, the PCBs may not interfere with each
other.
[0245] Particularly, all of the cables 602 may be dis-
posed along the circumference of the transparent panel
assembly 60 or the edge of the transparent panel assem-
bly 60. For this, the cables 602 may be bent or curved.
[0246] Also, the plurality of PCBs may be connected
to an electric wire having a wire shape. For this, a con-
nector that is capable of being converted from the con-
nection structure into the general wire type structure.
Thus, the wires L connected to the plurality of PCBs 601
may be gathered to be guided to the outside through wire
holes 542 opened in the rear surface of the sub door 50,
more particularly, the upper cap decor 54. That is, each
of the plurality of cables 602 connected to the PCBs 601
may have a very large width, and thus, the hole for guiding
the plurality of cables 602 to the outside of the sub door
50 at once may be very large to deteriorate efficiency.
Thus, the wire L may be connected to an output-side of
the PCB 601 and guided to the outside of the sub door
50 to reduce a volume and space for guiding the wire L.
[0247] All of the T-CON board 623, the touch PCB 613,
and the light PCB 693 may be disposed above the trans-
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parent panel assembly 60 and also be disposed on the
upper portion of the sub door 50. Also, the T-CON board
623, the touch PCB 613, and the light PCB 693 may be
disposed on the PCB mounting part 522e of the inner
frame 52 and also be disposed to be spaced apart from
each other on the PCB mounting part 522e by the PCB
support 522.
[0248] Also, the insulation member corresponding to
an area, on which the PCBs 601 are mounted, of the
insulation members within the sub door 50 may have an
upper end having a thin thickness to provide a space in
which the PCBs 601 disposed on the upper portion of
the sub door 50 are mounted to release heat.
[0249] To mount all of the T-CON board 623, the touch
PCB 613, and the light PCB 683 in the limited space in
the upper portion of the sub door 50, at least a portion of
the plurality of PCBs 601 may be disposed to overlap
each other. Here, the PCB supports 522f respectively
supporting the PCBs 601 may have heights different from
each other. Here, air may flow between the PCBs 601
overlapping each other to effectively dissipate the PCBs
601.
[0250] A plurality of heat dissipation holes 543 may be
defined in the upper cap decor 54 defining the top surface
of the sub door 50. Thus, heat generated in the T-CON
board 623, the touch PCB 613, and the light PCB 683,
which are provided inside the sub door 50, may be re-
leased through the heat dissipation hole 543.
[0251] The heat dissipation hole 543 may be defined
in the top surface of the upper cap decor 54. Thus, when
the heat is released to the outside of the sub door 50,
the heat may be prevented from being transmitted to the
user. Also, a heat dissipation hole guide 544 may be dis-
posed in the heat dissipation hole 543. The heat dissi-
pation hole guide 544 may be disposed along a portion
of a circumference of the heat dissipation hole 543 and
be inclined or rounded downward. Thus, the heat within
the sub door 50 may be released, and dusts or foreign
substances may be prevented from being introduced
through the heat dissipation hole 543.
[0252] Particularly, the heat dissipation hole guide 544
may be opened to a side that is far away from the dis-
posed positions of the PCBs 601, i.e., the front surface
of the sub door 50 and also may extend to the front sur-
face of the sub door 50 to prevent water or foreign sub-
stances, which damage the PCBs 601, from directly drop-
ping into the PCBs 601.
[0253] Fig. 26 is a perspective view of the insulation
member according to the first embodiment of the present
invention.
[0254] As illustrated in drawing, the insulation member
53 may have a shape corresponding an internal shape
of the sub door 50 so as to be mounted in the sub door
50 along the circumference of the transparent panel as-
sembly 60. The insulation member 53 may be assembled
and mounted inside the sub door 50 in the state of being
foam-molded.
[0255] The insulation member 53 may be constituted

by an upper insulation member 531, a lower insulation
member 532, and a pair of side insulation members 533
so as to be more easily mounted inside the sub door 50.
Each of the upper insulation member 531, the lower in-
sulation member 532, and the pair of side insulation
members 533 may be separately molded and may ad-
here to each other in the state of being mounted on the
sub door 50 to provide a rectangular frame shape.
[0256] The upper insulation member 531 may be dis-
posed above the transparent panel assembly 60. Here,
the upper insulation member may have a somewhat thin
thickness to provide a space in which the plurality of
PCBs 601 mounted on the upper portion of the sub door
50 are disposed and a space in which the PCBs 601 is
cooled.
[0257] The lower insulation member 532 may be dis-
posed below the transparent panel assembly 60. Also,
the lower insulation member 532 may have a correspond-
ing shape to fill a space between the out plate 51 and
the door liner 56. Here, a first molded end 532a for avoid-
ing the damping device 504 or the constitute for mounting
the damping device 504 may be disposed on a portion
corresponding to the portion on which the damping de-
vice 504 is mounted.
[0258] The side insulation members 533 may be dis-
posed on both sides of the transparent panel assembly
60, respectively. Also, the lower insulation member 532
may have a corresponding shape to fill a space between
the out plate 51 and the door liner 56. Here a second
molded end 533a for avoiding the opening device 59 or
the constitute for mounting the opening device 59 may
be disposed on a portion corresponding to the portion on
which the opening device 59 is mounted.
[0259] Also, a surface of the insulation member 53,
which contacts the door liner 56, may have a shape cor-
responding to that of the door liner 56. Thus, the insula-
tion member 53 may be coupled in a state of being closely
attached to the door liner 56. For example, a third molded
end corresponding to a liner protrusion 566 disposed on
the door liner 56 may be disposed on a rear surface of
the insulation member 53. The third molded end 530 may
have a shape corresponding to that if the door liner. Thus,
when the insulation member 53 is mounted, the third
molded end 530 and the linear protrusion 566 may be
coupled to each other.
[0260] Fig. 27 is a perspective view of the door liner
when viewed from the front side according to the first
embodiment of the present invention. Fig. 28 is a per-
spective view of the door liner when viewed from the rear
side.
[0261] As illustrated in the drawings, the door liner 56
may be injection-molded by using a plastic material and
molded to define an outer appearance of the rear surface
of the sub door 50. Also, a structure in which the plurality
of constituents mounted on the door liner 56 are capable
of being mounted may be provided.
[0262] In detail, the door liner 56 may have a rectan-
gular frame shape, and a liner opening 561 may be de-
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fined in a center of the door liner 56. The liner opening
561 may be covered by the transparent panel assembly
60.
[0263] A liner coupling part 562 coupled to both side
ends of the out plate 51 may be disposed on each of both
side ends of the front surface of the door liner that is
directed to the out plate 51. That is, the liner coupling
part 562 may extend up to an upper end of the door liner
56 so as to be coupled to a rear end of the side surface
of the out plate 51.
[0264] Also, the upper and lower ends of the door liner
56 are coupled to the upper cap deco 54 and the lower
cap deco 55, respectively.
[0265] Also, a latch accommodation part 563 is defined
at one side of the door liner 56, which is far away from
the rotation shaft of the sub door 50. The latch accom-
modation part 563 may be disposed at a central position
in a vertical length of the door liner 56. The latch accom-
modation part 563 may be configured to accommodate
a latch 592 constituting the opening device 59 so that the
latch 592 is rotatable.
[0266] The latch accommodation part 562 may be
opened through the rear surface of the door liner 56, and
the opening of the latch accommodation part 593 may
be covered by an accommodation cover 563a. The latch
592 may protrude by passing through a cover opening
defined in the accommodation cover 563a and vertically
rotate to be selectively coupled to the locking unit 42.
[0267] Also, a rod guide 563b may be disposed below
the latch accommodation part 563. The rod guide 563b
may be provided in plurality at equal intervals up to a
lower end of the door liner 56. A connecting rod 592 con-
nected to the manipulation member 591 of the opening
device 59 may pass through the rod guide 563b.
[0268] The connecting rod 592 may have an upper end
connected to the latch 592 inside the latch accommoda-
tion part 563 and a lower end connected to the manipu-
lation member disposed on a lower end of the lower cap
decor 55. Thus, when the manipulation member 591 is
manipulated, the latch 592 may rotate by the connecting
rod 592.
[0269] A damper mounting part 564 may be disposed
on the lower end of the door liner 56 that is close to the
rotation shaft of the sub door 50. The damper mounting
part 564 may be recessed from the rear surface of the
door liner 56 so that the damping device 504 is inserted
and mounted. The damping device 504 may pass
through a damper cover covering the damper mounting
part 564 to protrude. The damping device 504 may be
supported by an elastic member such as a spring so as
to be accessible inside the damper mounting part 564.
[0270] Thus, while the sub door 50 is closed, the damp-
ing device 504 may contact the front surface of the main
door 40 to relieve an impact. Also, while the sub door 50
is opened, elastic force may be provided so that the sub
door 50 rotates in a direction in which the sub door 50 is
opened.
[0271] Also, a portion of the damper cover 564a may

be disposed on the gasket groove 565 and be fixed and
mounted on the door liner 56 by a coupling member 564b
such as a screw. Also, the coupling member 564b may
be covered by the sub gasket 503 mounted on the gasket
groove 565.
[0272] The gasket groove 565 recessed along a cir-
cumference of the liner opening 561 may be defined in
the rear surface of the door liner 56. The sub gasket 503
may be fixed and mounted on the gasket groove 565 and
be disposed on a circumference of a liner protrusion 566
protruding from the rear surface of the door liner 56.
[0273] A display accommodation part 567 having a
size corresponding to that of the transparent panel as-
sembly 60 may be provided in the front surface of the
door liner 56. The display accommodation part 567 may
be recessed to accommodate at least a portion of the
transparent panel assembly 60 from a rear side thereof.
Also, the inside of the display accommodation part 567
may be stepped. Thus, when the door liner is coupled,
the circumference and a portion of the rear surface of the
transparent panel assembly 60 may be supported by the
display accommodation part 567. That is, when the door
liner 56 and the out plate 51 are coupled to each other,
the transparent panel assembly 60 may be maintained
in the state of being stably fixed inside the display ac-
commodation part 567.
[0274] The liner opening 561 may be defined in an in-
ner region of the display accommodation part 567. Also,
the liner protrusion 566 may be disposed on a circumfer-
ence of the liner opening 561. The liner protrusion 566
may protrude backward from the rear surface of the door
liner 56 and have a size and shape corresponding to
those of the opening 41 of the main door 40.
[0275] When the sub door 50 is closed, the liner pro-
trusion 566 may be inserted into the opening of the main
door 40 to contact an inner surface of the opening 41,
thereby primarily preventing cold air within the opening
41 from leaking. Also, the sub gasket 503 disposed on
the circumference of the liner protrusion 566 may be
closely attached to the circumference of the opening to
secondarily prevent the cold air within the opening 41
from leaking.
[0276] Also, the liner protrusion 566 may have a shape
in which a side of the liner protrusion 566, which is close
to the rotation shaft of the sub door 50 further protrudes
than a side of the liner protrusion 566, which is far away
from the rotation shaft and thus may be inclined or round-
ed. The liner protrusion 566 may be opposite to the round-
ed or inclined shape of the front surface of the sub door
50 and thus be closely attached to the front surface of
the main door 40, which has the planar shape.
[0277] A door light mounting part 568 on which the door
light 57 is mounted may be disposed on each of both left
and right sides of an inner surface of the liner protrusion
566. The door light 57 may be configured to illuminate
the rear region of the transparent panel assembly 60 and
be mounted on the door light mounting part 568.
[0278] The door light mounting part 568 may be re-
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cessed from each of both the left and right surfaces of
the inner surface of the liner protrusion 566. Also, in the
state in which the door light 57 is mounted on the door
light mounting part 568, an outer surface of the door light
57 may cover an opened surface of the door light mount-
ing part 568 to define a portion of the inner surface of the
liner protrusion 566.
[0279] Also, a door light fixing part 568a for fixing the
door light 57 may be disposed on each of top and bottom
surfaces of the door light mounting part 568. The door
light fixing part 568a may be recessed so that a fixing
protrusion disposed on each of upper and lower ends of
the door light is inserted.
[0280] Fig. 29 is a perspective view of the door light
according to the first embodiment of the present inven-
tion. Fig. 30 is an exploded perspective view of the door
light.
[0281] As illustrated in the drawings, the door light 57
may have a size that is enough to be inserted into the
door light mounting part 568 and be lengthily disposed
in a vertical direction. The door light 57 may have a ver-
tical length corresponding to that of the transparent panel
assembly 60 to uniformly illuminate the entire rear sur-
face of the transparent panel assembly 60.
[0282] In more detail, the door light 57 may include a
light housing 571, a lighting module 575, and a light cover
574.
[0283] The light housing 571 may provide a space in
which the lighting module 575 is accommodated and be
inserted into the door light mounting part 568. The light
housing 571 may have a box shape having an opened
one surface. Here, the opened surface may be disposed
on the opening of the door light mounting part 568.
[0284] A fixing protrusion 571a may be disposed on
each of top and bottom surfaces of the light housing 571
and inserted into a door light fixing part 568a inside the
door light mounting part 568. An inclined surface may be
provided on the top surface of the fixing protrusion 571a.
When the door light 57 is mounted, the inclined surface
may be inserted while contacting the inner surface of the
door light mounting part 568.
[0285] The light housing 571 may include a mounting
surface 572 on which the lighting module 575 is mounted
and a reflection surface 573 disposed on a surface facing
the mounting surface 572. The mounting surface 572
may have a planar shape so that the lighting module 575
is mounted.
[0286] Also, the reflection surface 573 may extend
from one end of the mounting surface 572 to extend in
an inclined or rounded shape in a direction facing the
mounting surface 572. The reflection surface 573 may
be configured to reflect light emitted from the lighting
module 575. The light emitted from the lighting module
575 may be reflected to proceed to the light cover 574.
For this, the inside of the reflection surface 573 may be
painted, coated, or surface treated to enhance the light
reflection efficiency.
[0287] A wire entrance 572a through which the wire L

connected to the lighting module 575 is accessible may
be provided in one surface of the light housing 571. The
wire entrance 572a may pass through an upper end of
the mounting surface 572 to extend outward. Thus, the
wire L connected to the lighting module 575 may be easily
disposed.
[0288] Also, a fixing hook 572b and a side protrusion
572c for fixing and mounting the lighting module 575 may
be disposed on the mounting surface 572. The fixing hook
572b may have a hook shape to restrict an outer end of
the lighting module 575 and be disposed at a position
corresponding to each of upper and lower ends of the
lighting module 575. Also, the fixing hook 572b may be
configured so that the lighting module 575 is press-fitted
and fixed when the lighting module 575 is mounted. Also,
the side protrusion 572c may contact both side ends of
the lighting module 575 so that the lighting module 575
is disposed at its regular position. The side protrusion
572c may be continuously disposed in the vertical direc-
tion to fix the light module 575 at its regular position as
a whole.
[0289] A reinforcement rib 571b may be disposed on
an outer surface of the light housing 571. The reinforce-
ment rib 571b may be disposed on an outer surface of
the reflection surface 573 along a curvature of the reflec-
tion surface 573. Also, the reinforcement rib 571b may
be provided in plurality that are continuously disposed
and disposed at predetermined intervals in the vertical
direction of the light housing 571.
[0290] The reinforcement rib 571b may allow the light
housing 571 to contact the inner surface of the door light
mounting part 568. Thus, the reinforcement rib 571b may
be maintained in the stably mounted state without defor-
mation or movement of the light housing 571 inside the
door light mounting part 568.
[0291] Also, a plurality of cover grooves 571c may be
defined in the opened end of the light housing 571. The
cover protrusion 574a of the light cover 574 may be cou-
pled to the cover groove 571c to allow the light cover 574
to be fixed and coupled to the opening of the light housing
571.
[0292] The light cover 574 may cover the opening of
the housing and allow the light emitted from the lighting
module 575 to be transmitted after being reflected by the
reflection surface 573. For this, the light cover 574 may
be made of a material through the light is transmitted or
diffused. Also, a plurality of grooves or protrusions may
be disposed on a surface of the light cover 574 so that
the transmitted light is more effectively diffused. Alterna-
tively, an unevenness or pattern may be disposed on the
surface, a film may be attached to the surface, or coating
is performed on the surface. Also, as necessary, when
the light cover 574 is injection-molded, particles or ma-
terials 574c for diffusing the light may be added.
[0293] Also, the cover protrusion 574a may be dis-
posed on a circumference of the light cover 574 and cou-
pled to the cover groove 571c of the light housing 571 to
cover the opened surface of the light housing 571. Also,
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the light cover 574 may be disposed on the opening of
the door light mounting part 568.
[0294] The lighting module 575 may include a plurality
of second LEDs 575a emitting light and a second LED
board 575b on which the plurality of second LEDs 575a
are mounted. The plurality of second LEDs 575a may be
continuously disposed along the second LED board 575b
at predetermined intervals. Also, the second LED board
575b may be configured to be mounted on the mounting
surface 572 of the light housing 571 and fixed to the
mounting surface 572 by the fixing hook 572b.
[0295] Thus, the lighting module 575 may be disposed
in a direction crossing the light cover 574. Also, the light
emitted from the second LEDs 575a may be emitted to
the reflection surface 573, and the light emitted to the
reflection surface 573 may pass through the light cover
574 and be emitted to the outside.
[0296] As described above, the light emitted from the
lighting module 575 may be reflected to pass through the
light cover 574, thereby preventing the light from being
locally illuminated at the position of the second LEDs
575a on the light cover 574. When the whole of the light
cover 574 is brightly illuminated so as to be seen as a
surface emission when viewed from the outside.
[0297] In a state in which the door light 57 is turned on,
the rear surface of the transparent panel assembly 60
may be brightened, and also, the inside of the accom-
modation case 43 may be brightened. Here, the door
light 57 may have brightness that is enough to distinguish
the inside of the accommodation case 43 from the outside
through the transparent panel assembly 60.
[0298] In detail, the door light 57 may be selectively
turned on/off according to user’s manipulation. When the
door light 57 is turned on, an accommodation space de-
fined in the accommodation case 43 may be brightened.
When the door light 57 is turned on to allow the accom-
modation space of the main door 40, i.e., the inside of
the refrigerator to be more brightened than the outside
of the refrigerator, the light emitted by the door light 57
may pass through the transparent panel assembly 60.
Thus, the user may transparently recognize the trans-
parent panel assembly 60 and see the storage space
inside the main door 40 through the sub door 50 from the
outside.
[0299] Hereinafter, the turn-on/off states of the display
light and the door light will be described in more detail
with reference to the accompanying drawings.
[0300] Fig. 31 is a longitudinal cross-sectional view of
a refrigerating compartment door. Fig. 32 is a sectional
view taken along line 32-32’ of Fig. 10. Also, Fig. 33 is a
cross-sectional view taken along line 33-33’ of Fig. 10.
[0301] As illustrated in the drawings, in the state in
which the display light 58 is turned off, and the display
62 is turned off, the light guide plate 64 and the display
62 may be transparent. Also, since the front panel 61 and
the rear panel 65 are transparent, the transparent panel
assembly 60 may be in a state in which the inside of the
transparent panel assembly 60 is visible.

[0302] In this state, when the door light 57 is turned on
to illuminate the inner space of the accommodation case
43, the user may see the inner space of the accommo-
dation case 43 through the see-through part 21.
[0303] Also, when the user manipulates the front panel
61 disposed on the front surface of the refrigerator 1, the
transparent panel assembly 60 may output a screen.
Here, the manipulation of the front panel 61 may be in-
putted as one of a specific position, the touch number,
or a pattern. As occasion demands, a separate physical
button or sensor may be used to detect the user’s ma-
nipulation.
[0304] The display 62 may be turned on to output the
screen by manipulating the front panel 61. A set specific
screen may be outputted on the display 62. The user may
additionally manipulate the front panel 61 to output var-
ious screens through the display 62. The screen output
through the display 62 according to various embodiments
will be described below.
[0305] The display light 69 disposed on each of the
upper and lower ends of the light guide plate 64 may be
turned on together with the display 62 by the user’ s ma-
nipulation. The display light 68 may be disposed along
the outer spacer 67 and also disposed to correspond to
a width of the light guide plate 64. Also, the display light
68 may be disposed close to upper and lower ends of
the light guide plate 64. Thus, the light guide plate 64
may irregularly reflect and diffuse light of the display light
68 by the turn-on of the display light 68 to emit light having
generally uniform brightness to the front display 62.
[0306] Also, light may be emitted to the display 62 from
the rear side of the display 62 by the light guide plate 64,
and simultaneously, a screen based on inputted image
information may be outputted on the display 62. Thus,
the user may confirm the clearly outputted screen
through the see-through part 21.
[0307] In the state in which a screen is being outputted
through the display 62, the inner space of the refrigerator
1, i.e., the rear space of the sub door 50 may be selec-
tively seen through the see-through part 21. To allow the
rear space of the sub door 50 to be visible through the
see-through part 21, the door light 57 may be turned on.
[0308] A turn on/off combination of the display light 68
and the door light 57 may be variously realized according
to a degree of seeing of the inside of the accommodation
case 43 through the see-through part 21. A difference in
transparency by this combination will be described in
more detail below.
[0309] Fig. 34 is a transversely cross-sectional view of
the refrigerating compartment door. Fig. 35 is a sectional
view taken along line 35-35’ of Fig. 10. Also, Fig. 36 is a
cross-sectional view taken along line 36-36’ of Fig. 10.
[0310] As illustrated in the drawings, in a state in which
the latch 592 of the opening device 59 is inserted into
the latch hole 421 of the locking unit 42, the sub door 50
may be maintained in a closed state. In this state, the
door light 57 may be maintained in a turn-off state. An
opened or closed state of the sub door 50 may be de-
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tected through a door switch that is separately provided.
[0311] In the turn-off state of the door light 57, the rear
space of the sub door 50 may be dark, and thus, the
inside of the refrigerator 1 may not be seen through the
see-through part 21. Thus, in the closed state of the sub
door 50, if separate manipulation is not performed, the
door light 57 may be maintained in the turn-off state, and
the interior of the refrigerator 1 may not be visible through
the see-through part 21.
[0312] In this state, the user may manipulate the front
panel 51 to turn on the door light 57. When the door light
57 is turned on, light emitted from a lighting module 575
may be emitted to positions of both rear left and right
sides of the rear panel 65, which face each other.
[0313] The door light 57 may extend from the upper
end to the lower end of the rear panel 65. That is, the
light emitted by the door light 57 may illuminate the entire
rear region of the rear panel 65 from both the left and
right sides of the rear panel 65.
[0314] Here, when the display light 68 is in the turn-on
state together with the door light 57, light may be emitted
upward and downward by the display light 68, and thus
the light may be emitted from left and right sides by the
door light 57. As a result, the light may be emitted to the
see-through part 21 in all directions to maximally illumi-
nate an area of the see-through part 21.
[0315] Also, the light emitted by the door light 57 may
be emitted in directions facing each other, and a surface
onto which the light is emitted, i.e., the light cover 574
may be disposed perpendicular to the rear panel 65. In
this state, when the door light 57 is turned on to emit light,
the light cover 574 may be exposed when viewed from
the outside.
[0316] The lighting module 575 may be disposed in
parallel to the rear panel 65, and the light cover 574 may
be disposed perpendicular to the rear panel 65. Thus,
the light emitted from the lighting module may be reflected
by the reflection surface 573 to proceed to the light cover
574 so that the light emitted from the lighting module 575
is emitted to the rear panel 65.
[0317] In the indirect emission manner as described
above, a phenomenon in which the portion locally bright-
ened by the second LEDs 575a when the user sees the
see-through part 21 in the state in which the door light
57 is turned on is formed in a droplet shape on the light
cover 574 may be prevented. That is, the surface of the
light cover 574 seen through the see-through part 21 is
in an evenly bright state, and thus, the same effect as
the surface emission may be expected.
[0318] The door light 57 may emit light in directions
facing each other in a state of being close to the rear
panel 65. The light emitted by the door light 57 may bright-
en up an inner case of the accommodation case 43 and
also illuminate the front region over the rear panel 65.
Thus, the door light 57 may serve as a lighting for illumi-
nating the inner space of the refrigerator 1, which is visible
through the see-through part 21 and also serve as an
auxiliary backlight for allow the display 62 to be more

clearly displayed.
[0319] Fig. 37 is a cross-sectional view taken along
line 37-37’ of Fig. 11.
[0320] As illustrated in the drawing, an overall opera-
tion of the refrigerator 1 may be controlled by the main
control unit 14. The main PCB 141 may be provided in
the main control unit 14, and the main PCB 141 may be
connected to the display PCB 142 to receive operation
information of the transparent panel assembly 60.
[0321] Also, a plurality of constituents such as a com-
pressor, a fan motor, a valve, and the like, which consti-
tute a refrigeration cycle, may be connected to the main
PCB 141 and controlled in operation. Also, a camera 145
for photographing the inside of the refrigerator 1 so as to
utilize image information may be connected to the main
PCB 141. Also, a speaker 146 for outputting a voice may
be connected to the main PCB 141. Here, the speaker
146 may be connected to the main PCB 141 by wireless
communication such as Bluetooth. Also, a separate com-
munication module 147 for communication with an ex-
ternal device and a server may be connected to the main
PCB 141.
[0322] Also, the display PCB 142 may constitute the
main control unit 14 together with the adaptor 143 and
be disposed on the top surface of the cabinet 10. The
display PCB 142 may be configured to control the oper-
ation of the display 62. The display PCB 142 may output
an image, a picture, an Internet screen, and a preset
system screen through the display 62.
[0323] Also, the main control unit 14 may further in-
clude a light driver 148 for controlling an operation of the
display light 68 and/or the door light 57. Here, the light
driver 148 may be integrated with the display PCB 142.
[0324] The touch PCB 613 connected to the touch sen-
sor 612, the T-CON board 623 connected to the display
62, and the light PCB 683 connected to the display light
68 may be provided in the sub door 50. Also, each of the
touch PCB 613, the T-CON board 523, and the light PCB
683 may have a structure that is connected to the display
PCB 142 by passing through the sub door 50.
[0325] In this structure, the selective viewing and
screen output of the inside of the refrigerator through the
transparent panel assembly 60 may be enabled by com-
bination of the operations of the display 62, the display
light 68, and the door light 57.
[0326] Hereinafter an operation of the refrigerator hav-
ing the above-described structure will be described.
[0327] Fig. 38 is a front view when the refrigerator is
in an opaque mode.
[0328] As illustrated in the drawing, the refrigerator 1
may operate in an opaque mode in which the inside of
the accommodation case 43 is invisible when viewed
from the outside by the user’s manipulation.
[0329] The user may touch the front panel 51 to be
converted into the opaque mode. Also, the refrigerator 1
may automatically operate in the opaque mode when a
predetermined time elapses without a separate input in
the closed state of the sub door 50.
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[0330] In the opaque mode, since the inside is not seen
through the see-through part 21, the overall outer ap-
pearance may be clearly seen, and the see-through part
21 may be expressed in a black color to form a portion
of the front surface of the refrigerator 1 in which the inside
of the refrigerator 1 is not viewed.
[0331] In this state, it may mean a standby state in
which the user does not use the refrigerator 1 and does
not perform an external operation from the outside. Also,
this state may include a state in which an opaque screen
is outputted through the transparent panel assembly 60.
[0332] Fig. 39 is a transversely schematic cross-sec-
tional view illustrating an example of a turn-on state when
the refrigerator is in the opaque mode.
[0333] As illustrated in the drawing, in the opaque
mode, both the door light 57 and the display light 68 may
be turned off. That is, the screen may not be outputted
on the see-through part 21 in the state in which all of the
door light 57 and the display light 68 are turned off.
[0334] When all of the door light 57 and the display
light 68 are turned off, the rear region of the sub door 50,
i.e., the inside of the accommodation case 43 may not
be visible through the see-through part 21.
[0335] Also, since power consumption of the refriger-
ator 1 is minimized when all of the door light 57 and the
display light 68 are turned off, in the case in which it is
not necessary to check the internal state, it is desirable
to maintain such a state to reduce the power consump-
tion.
[0336] However, in the state in which all of the door
light 57 and the display light 68 are turned off, when the
transparent panel assembly 60 is blocked to be com-
pletely invisible by 100%, the inner space of the accom-
modation case 43 may be blurredly seen when a portion
of external light is penetrated into the refrigerator, or the
user the inside of the refrigerator at a position that is very
close to the see-through part 21. Alternatively, in this
state, the see-through part 21 may be opaque at the ma-
nipulation distance of a general refrigerator, and in fact,
the inside of the accommodation case 43 may be invis-
ible.
[0337] Fig. 40 is a transversely schematic cross-sec-
tional view illustrating another example of a turn-on state
when the refrigerator is in the opaque mode.
[0338] As illustrated in the drawing, in the opaque
mode, the door light 57 may be turned off, and the display
light 68 may be turned on. That is, although the display
light 68 may be turned on, a black color or another dark
color may be outputted on the display 62 so that the inside
of the accommodation case 43 is not visible through the
see-through part 21.
[0339] In this state, the display light 68 may be turned
on to illuminate the display 62 and output a screen to the
outside. Here, if the outputted screen is black mono-
chrome, the display 62 may be seen as the black color
as a whole. Thus, the display 62 having the black color
may be seen only when viewing the see-through part 21
from the outside, and the inside of the accommodation

case 43 may not be visible.
[0340] In Figs. 39 and 40, the inner space of the ac-
commodation case 43 may be actually invisible through
the see-through part 21 in a normal use state because
of the opaque state. However, in Fig, 40, the see-through
part 21 may have a completely black color so that the
inside of the accommodation case 43 is completely in-
visible through the see-through part 21. Also, the inner
space of the accommodation case 43 may not be visible
when the display 62 outputs a dark color but the black
color.
[0341] In the case of Fig. 40, even in the opaque mode,
since the display light and the display are turned on, there
is a disadvantage in that more power is consumed com-
pared to the state shown in Fig. 39.
[0342] However, as illustrated in Fig. 40, when the dis-
play light 68 is turned on, heat may be generated at the
portion at which the display unit 68 is disposed. That is,
when the display light 68 is driven, dew condensation
may be prevented from occurring on the upper and lower
ends of the transparent display 62 by the generated heat.
[0343] Thus, to prevent the dew condensation from oc-
curring, the display light 68 may be turned on, and the
display 62 may output the block color so that the see-
through part 21 is opaque. Also, to improve the power
consumption, the display light 68 may be periodically
turned on. In this case, the state of Fig. 39 and the state
of Fig. 40 may be alternately and repeatedly performed.
[0344] Also, while the display 62 outputs the black
color, even though the door light 57 as well as the display
light 68 is turned on, the see-through part 21 may be
opaque due to the screen outputted on the display 62.
Thus, this state may be a state in which all of the display
light 68 and the door light 57 are turned on. In this case,
both left and right ends of the transparent panel assembly
60 may be heated by the heat generated when the door
light 57 is driven. Thus, the whole of the circumference
of the see-through part 21 may be heated to effectively
prevent the dew condensation from occurring.
[0345] Fig. 41 is a front view when the refrigerator is
in a transparent mode.
[0346] As illustrated in the drawing, the refrigerator
may be converted into the transparent mode, in which
the inside of the see-through part 21, i.e., the inner space
of the accommodation case 43 is visible through the see-
through part 21, by the user’s manipulation.
[0347] In the transparent mode, since the inside of the
accommodation case 43 is visible through the see-
through part 21, the user may confirm foods accommo-
dated in the accommodation case 43 from the outside.
[0348] After the user grasps the location and type of
the foods from the outside, the user may quickly take out
the desired food after opening the sub door 50, and an
operation for storing other foods may be enabled.
[0349] In the transparent mode, the space behind the
transparent panel assembly 60 may be illuminated to al-
low the see-through 21 to be visible. The transparent
mode may be implemented in various forms according
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to the brightness of the inside of the refrigerator, which
is visible through the see-through part 21.
[0350] Fig. 42 is a transversely schematic cross-sec-
tional view illustrating an example of the turn-on state
when the refrigerator is in the transparent mode.
[0351] As illustrated in the drawing, when the refriger-
ator 1 is in the transparent mode, the door light 57 may
be turned on, and the display light 68 may be turned off.
In this state, the rear side of the sub door may be illumi-
nated by the door light 57.
[0352] The inside of the accommodation case 43 may
be illuminated by the light emitted from both sides of the
rear surface of the sub door 50. Thus, when the see-
through part 21 is viewed from the outside, the see-
through part 21 may be clearly seen.
[0353] In this state, since the display light 68 is turned
off, only the inside of the accommodation case 43 may
be illuminated. Thus, the portion of the transparent panel
assembly 60 inside the sub door 50 viewed from the out-
side may not be in the illuminated state. Thus, the see-
through part 21 may be transparent so that the inside
thereof is visible and also may be in a relatively dark state.
[0354] Fig. 43 is a transversely schematic cross-sec-
tional view illustrating another example of the turn-on
state when the refrigerator is in the transparent mode.
[0355] As illustrated in the drawing, when the refriger-
ator 1 is in the transparent mode, all of the door light 57
and the display light 68 may be turned on. In this state,
the rear side of the sub door 50 may be illuminated by
the door light 57, and simultaneously, the transparent
panel assembly 60 itself may be illuminated by the display
light 68.
[0356] The inside of the accommodation case 43 may
be illuminated by the light emitted from both sides of the
rear surface of the sub door 50. In addition, the see-
through part 21 may be more illuminated by the emission
of the light guide plate 64. Here, the display 62 may not
output a separate screen because of the turned-off state.
[0357] Thus, when the see-through part 21 is viewed
from the outside, the see-through part 21 may be clearly
seen, and also, the transparent panel assembly 60 may
be in the illuminated and clear state by the emission of
the light guide plate 64. Although the brightness of the
see-through part 21 itself more increases, since the see-
through part 21 is visible through the light guide plate 64,
the inner space of the accommodation case 43 may be
somewhat blurred.
[0358] In Figs. 42 and 43, the see-through part 21 may
be transparent, and thus, the inside of the refrigerator
may be visible. However, in the state of Fig. 42, the see-
through part 21 may be clearly seen in the relatively dark
state. On the other hand, in the state of Fig. 43, the see-
through part 21 may be blurred in the relatively bright
state. Such brightness and visibility may be selected ac-
cording to the user’s preference.
[0359] Fig. 44 is a front view when the refrigerator is
in a transparent output mode.
[0360] As illustrated in the drawing, the refrigerator 1

may operate in a transparent output mode in which a
screen is outputted while the inner space of the accom-
modation case 43 is visible through the see-through part
21.
[0361] In the transparent output mode, the door light
57 may be turned on so that the inner space of the ac-
commodation case 43 is visible, and the display light 68
may also be turned on for the output of the screen on the
display 62. That is, as illustrated in Fig. 43, the display
62 may output the screen in the state in which all of the
door light 57 and the display light 68 are turned on.
[0362] In this state, the foods stored in the accommo-
dation case 43 may be visible, and also, information may
be outputted on the display 62. Thus, the screen linked
with the foods stored in the accommodation case 43 may
be outputted by using the see-through part 21 to realize
augmented reality.
[0363] For example, as illustrated in Fig. 44, informa-
tion of the corresponding food may be displayed at a
specific position in a state in which the foods stored in
the accommodation case 43 is visible through the sight
portion 21.
[0364] When the fruit 433 is stored in the accommo-
dation case 43, a separate window 622 may be outputted
on the display 62 at a position corresponding to the stor-
age position of the fruit 433 to display various pieces of
information such as a time limit, a recipe using fruits, and
the like together with the fruit 433 stored through the see-
through part 21.
[0365] Also, when a beverage 434 is stored, a separate
window 623 may be displayed on the display 62 at a
position corresponding to the beverage 434 to display a
type of beverage 434 and an expiration date and a mes-
sage to be transmitted to other users with the information
of the beverage 434. For example, a message such as
"Do not drink beverage of daddy" may be directly inputted
through the touch of the see-through part 21 and then
inputted to the corresponding screen.
[0366] Also, the display 62 may also output the window
624 for displaying other information that is not related to
the stored fruit 433 or beverage 434. A general memo,
a notice, or the like may be outputted on the window 624.
[0367] The outputted windows 622, 623, and 524 may
move and be edited by the user’s touch operation. Also,
the food information outputted through the see-through
part 21 may be inputted by a short distance communica-
tion, bar code, or QR code method or may be inputted
by using the touch input function of the transparent panel
assembly 60 itself. Various input methods through the
front panel 61 such as a touch pen or a virtual keyboard
may be used for the input method through the transparent
panel assembly 60. Also, the inputting of the food infor-
mation outputted through the see-through part 21 may
be freely inputted and processed by a terminal or a PC
connected to the communication module 147 through
communication.
[0368] Fig. 45 is a transversely schematic cross-sec-
tional view the turn-on state when the refrigerator is in a
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screen output mode. Fig. 46 is a front view of the refrig-
erator in a state in which an image is played in the screen
output mode.
[0369] As illustrated in the drawings, the refrigerator
may operate in the screen output mode in which a screen
is outputted on a screen through the see-through part
21. The screen output mode may display a screen 211
outputted from the display 62 in a state in which the inside
of the accommodation case 43 is not visible through the
see-through part 21.
[0370] For the screen output mode, the display light 68
may be turned on, and the display 62 may output the
screen in the state in which the door light 57 is turned
off. Thus, the inner space of the accommodation case
43 may be a dark state and may not be visible through
the see-through part 21. As a result, the screen 211 out-
putted from the display 62 by the emission of the light
guide plate 64 may be clearly seen through the see-
through part 21. The see-through part 21 may be used
as a display 62 for displaying the screen 211 without vis-
ualizing the inside of the accommodation case 43.
[0371] As illustrated in Fig. 46, the screen 211 output-
ted through the see-through part 21 may output an image.
The image may be an image on the communication mod-
ule 147 and a portable terminal 2 or a remote PC by near
field communication such as Internet or Zigbee, WiFi,
NFC, or the like.
[0372] For example, an image stored in the user’s port-
able telephone or the image being reproduced may be
transmitted to the refrigerator 1 through the communica-
tion with the communication module 147 of the main con-
trol unit 14 and also be visible through the screen 211.
Alternatively, the output image may be an image stored
in the main control unit 14, or a separate storage device
may be connected to the main control unit 14 to output
the image stored in the storage device.
[0373] Hereinafter, various examples of screens out-
putted on the see-through part 21 in the screen output
mode will be described.
[0374] Fig. 47 is a front view of the refrigerator in a
state in which an Internet connection page is shown in
the screen output mode.
[0375] As illustrated in the drawing, in the screen out-
put mode, the see-through part 21 may output an Internet
screen 212. The Internet screen 212 may be outputted
through a general PC or a portable terminal and may be
outputted from the entire see-through part 21 or at least
a portion of the see-through part 21.
[0376] The Internet screen 212 outputted through the
see-through part 21 may be selected by the user’s ma-
nipulation of the front panel 61 and may be connected to
an input device 3 such as an external keyboard or a
mouse by the wireless communication and then manip-
ulated to be selected.
[0377] Fig. 48 is a front view of the refrigerator in a
state in which a standby screen is outputted in the screen
output mode.
[0378] As illustrated in the drawing, in the screen out-

put mode, the see-through part 21 may output a standby
screen. The standby screen 213 may output an item set
by the user on the screen displayed on the refrigerator 1
without any additional operation.
[0379] For example, general life information such as
weather and temperature may be outputted, or a user-
specified photograph may be output. A black screen may
be outputted to prevent dew condensation from occurring
on the see-through part 21.
[0380] The standby screen 213 may be periodically
displayed to reduce power consumption, or the standby
screen 213 and the opaque mode may be repeatedly and
alternately realized.
[0381] Fig. 49 is a front view of a state in which a re-
frigerator manipulation screen is outputted when the
transparent display is in a screen output state.
[0382] As illustrated in the drawing, in the screen out-
put mode, a manipulation screen 214 for manipulating a
general refrigerator may be outputted on the see-through
part 21.
[0383] A separate button for displaying or manipulating
may not be provided on the refrigerator 1, and an oper-
ation of the refrigerator 1 may be displayed through the
see-through part 21 so that the see-through part 21 is
touched to manipulate the operation of the refrigerator 1.
[0384] The temperature information and various func-
tions of the refrigerator 1 may be displayed on the see-
through part 21 and may be displayed in the form of an
icon 625 so that the user performs the touch operation.
Also, more information may be displayed through screen
switching.
[0385] Fig. 50 is a schematic view of a home network
constituted by using the refrigerator.
[0386] As illustrated in the drawing, the refrigerator 1
may constitute a home network with other electronic de-
vices in the home.
[0387] The refrigerator 1 may be in a state in which the
refrigerator communicates with other home appliances
by the communication module 147. Thus, the manipula-
tion screen 214 outputted through the see-through part
21 of the sub door 50 may output states of other home
appliances connected to the communication module 147
of the refrigerator 1 or smart devices in the home in ad-
dition to the operation state and manipulation of the re-
frigerator 1. Also, operations of the electronic devices in
the home may be controlled through the see-through part
21.
[0388] That is, since the refrigerator 1 is in a state of
being supplied with power for 24 hours due to the char-
acteristics in its use, the refrigerator 1 may function as a
main controller of the home network. That is, the refrig-
erator 1 may be connected to the electronic device in the
home to control an operation of each of the electronic
devices, output states of the electronic devices, and proc-
ess and output the related information.
[0389] For example, the refrigerator 1 may reserve a
set operation at a designated time from the on/off of a
television 4, a washing machine 5, a cooling appliance
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6 such as microwave oven, a lighting 7, and the like, may
be connected to an interphone 8 to open and close a
door or a window, and may display a temperature or a
degree of air pollution in the room to drive an air condi-
tioner 9.
[0390] The manipulation screen 214 may be set as the
standby screen and may be switched by a user’s manip-
ulation in a state of outputting another screen by the see-
through part 21.
[0391] In addition to the first embodiment of the present
inventions, various embodiments may be exemplified.
Hereinafter, other embodiments of the present invention
will be described with reference to the accompanying
drawings. Since other embodiments of the present in-
vention are the same as the first embodiment of the
present invention except for some configurations, de-
tailed description of the same configuration will be omit-
ted, and also, the same configuration will be denoted by
the same reference numerals.
[0392] Fig. 51 is a perspective view of a sub door when
viewed from a rear side according to a second embodi-
ment of the present invention.
[0393] The second embodiment of the present inven-
tion will be the same as the foregoing first embodiment
except for only a door light disposed in a sub door.
[0394] Referring to the drawing, a sub door 50 may be
constituted by coupling a front panel 61 and a rear panel
65. A transparent panel assembly 60 may provide a see-
through part 21 in a state of being mounted on the sub
door 50, and a screen may be outputted through a display
62.
[0395] A liner opening 561 may be defined in a door
liner 56, and a liner protrusion 566 may protrude along
the liner opening 561. Also, a liner protrusion 566 con-
tacting a main door 40 to seal a space between the main
door 40 and the sub door 50 may be disposed on a cir-
cumference of the liner protrusion 566.
[0396] A door light 57’ may be disposed on a rear sur-
face of the liner protrusion 566. The door light 57’ may
be disposed on each of both left and right sides of a rear
end of the liner protrusion 566. The door light 57’ may
extend from an upper end to a lower end of the liner
protrusion 566. Also, as necessary, the door light 57’ may
be disposed along a circumference of the liner protrusion
566.
[0397] The door light 57’ may emit light to a rear side
of the liner protrusion 566 to illuminate the inside of an
accommodation case 43. The door light 57’ may concen-
tratedly illuminate the accommodation case 43 rather
than the above-described door light 57’.
[0398] Also, the door light 57’ may include a lighting
module 575’ mounted on the liner protrusion 566 and a
light cover covering the lighting module 575’. Light emit-
ted from the lighting module 575’ may pass through the
light cover 574’ and then be reflected and diffused to
uniformly illuminate the inside of the accommodation
case 43.
[0399] Fig. 52 is an exploded perspective view of a

transparent panel assembly according to a third embod-
iment of the present invention.
[0400] A third embodiment of the present invention is
the same as the foregoing first embodiment except for a
configuration of a transparent panel assembly.
[0401] As illustrated in the drawing, a transparent panel
assembly 70 according to the third embodiment of the
present invention may be mounted inside a sub door 50
to provide a see-through part 21. The see-through part
21 may include the transparent panel assembly 70. The
inside of an accommodation case 43 may be visible
through a see-through part 21, or an outputted screen
may be displayed on the see-through part 21.
[0402] The transparent panel assembly 70 may in-
clude a front glass 71 defining an outer appearance of a
front surface, a display 74 disposed at a rear side of the
front glass 71, a rear glass to which a PDLC film 75 is
attached to illuminate the display 74 at a rear side of the
display 74, and an outer spacer 77 fixing the front glass
71, the display 74, and the rear glass 76.
[0403] In more detail, the front glass 71 may be dis-
posed at a front side of the transparent display 74 and
exposed to the outside through a see-through part 21.
The front glass 71 may be provided as a blue glass, and
a touch film 72 may be attached to a rear surface of the
front glass 71. Thus, when a user touches the front glass
71, the front glass 71 may recognize the user’s touch.
Also, a touch PCB 721 may be mounted on one side of
the touch film 72.
[0404] The display 74 may be mounted on the rear side
of the front glass 71 to which the touch film 72 is attached.
Also, the display frame 73 may be disposed between the
display 74 and the front glass 71. The display frame 73
may have a rectangular frame shape disposed along a
circumference of the display 74. Also, the display frame
73 may adhere between the display 74 and the front glass
71 to maintain a predetermined distance between the
front glass 71 and the display 74 and support the display
74.
[0405] The display 74 may be provided as a transpar-
ent LCD display. Thus, although the display 74 does not
output a screen, the inside of the refrigerator 1 may be
visible through the display 94 as if glass. Also, a T-CON
board 741 for controlling the display 74 may be mounted
on one end of the display 74. Also, a source board 742
for outputting the display 74 may be disposed on one end
of the display 74.
[0406] The rear glass 76 may define an outer appear-
ance of a rear surface of the transparent panel assembly
70 and be exposed to the door liner 56. The rear glass
76 may be made of low-ε glass to realize thermal insu-
lation.
[0407] The PDLC film 75 may be attached to the front
surface of the rear glass 76. The PDLC film 75 may be
selectively transparent or opaque according to applying
of power. Thus, the user may selectively see the inside
of the refrigerator according to the state of the PDLC film
75. Also, a PDLC PCB 751 may be disposed on one side
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of the PDLC film 75 to control an operation of the PLDC
film 75.
[0408] The outer spacer 77 may define a circumferen-
tial surface of the transparent panel assembly 70. Also,
the outer spacer 77 may fix the front glass 71, the display
74, and the rear glass 76 to maintain a preset space
between the front glass 71, the display 74, and the rear
glass 76. Also, the transparent panel assembly 70 may
be fixed and mounted on a sub door 50 when the trans-
parent panel assembly 70 is completely assembled.
[0409] Also, in a state in which the display 74 does not
output a screen, and the PDLC film 75 is transparent, a
see-through part 21 may be transparent. In this state,
when a door light 57 is turned on, a space inside the
accommodation case 43 may be visible through the see-
through part 21 from the outside.
[0410] In the state in which the display 74 does not
output the screen, the PDLC film 75 may be opaque.
Then, the door light may also be turned off, and the see-
through part 21 may be opaque. Thus, an inner space of
the accommodation case 43 may be visible.
[0411] The see-through part 21 may output a screen
by driving the display 74. In this case, in the state in which
the door light 57 is turned on, and the PDLC film 75 is
transparent, the door light 57 may serve as a backlight
that illuminates the display 74 so that the display 74 is
more clearly displayed.
[0412] Fig. 53 is a perspective view of a sub door when
viewed from a front side according to a fourth embodi-
ment of the present invention.
[0413] A fourth embodiment of the present invention
is the same as the foregoing first embodiment except for
only a heating member.
[0414] As illustrated in the drawing, a sub door 50 may
have a plate opening 511 in an out plate 51, and a trans-
parent panel assembly 60 may be mounted to cover the
plate opening 511. Also, a front surface of the transparent
panel assembly 60, which is exposed through the plate
opening 511, may be defined as a see-through part 21.
[0415] Also, the inside of the refrigerator, i.e., the inside
of the accommodation case 43 may be selectively visible
through the see-through part 21, or a screen of the inside
may be outputted according to an output of a screen on
a display 62 constituting the transparent panel assembly
60 and a combination of a display light 68 and a door
light 57.
[0416] In a state in which the display 62 operates, or
the display light 68 and the door light 57 operate, a cir-
cumference of the transparent panel assembly 60 may
be heated. Thus, dew condensation may be prevented
from occurring on the circumference of the transparent
panel 60, more particularly, an out plate 51 correspond-
ing to a circumference of the see-through part 21.
[0417] However, in a state in which the display 62, the
display light 68, and the door light 57 do not operate, dew
condensation may occur on a front surface of the out
plate 51, which corresponds to the circumference of the
see-through part 21.

[0418] Thus, a heating member 517 for preventing the
dew condensation from occurring on the out plate 51 may
be provided in the sub door 50.
[0419] The transparent panel assembly 60 may in-
clude a front panel 61 defining a front surface thereof.
The front panel 61 may have a size greater than that of
a plate opening 511 and thus be supported on a rear
surface of the out plate 51.
[0420] Also, the heating member 517 may be disposed
on a circumference of the front panel 61 contacting the
rear surface of the out plate 51. Thus, the front surface
of the out plate 51, on which the dew condensation may
occur, may be heated by heat of the heating member 517
to prevent the dew condensation from occurring. Various
types of heaters, which are disposed between the out
plate 51 and the front panel 61, such as a wire-type heat-
ing line or a film-type film heater may be used as the
heating member 517.
[0421] The heating member 517 may be periodically
turned on and off to prevent the dew condensation from
occurring. Also, while the display 62, the display light 68,
and the door light 57 operate, the heating member 517
may be turned off. When the display 62, the display light
68, and the door light 57 do not operate, the heating mem-
ber 517 may be turned on.
[0422] Fig. 54 is an exploded perspective view of a sub
door according to a fifth embodiment of the present in-
vention.
[0423] A fifth embodiment of the present invention is
the same as the foregoing first embodiment except for
only a mounted structure of a PCB.
[0424] As illustrated in the drawing, a sub door 50 may
have a plate opening 511 in an out plate 51, and a trans-
parent panel assembly 60 may be mounted to cover the
plate opening 511. Also, a front surface of the transparent
panel assembly 60, which is exposed through the plate
opening 511, may be defined as a see-through part 21.
[0425] Also, the inside of the refrigerator, i.e., the inside
of the accommodation case 43 may be selectively visible
through the see-through part 21, or a screen of the inside
may be outputted according to an output of a screen on
a display 62 constituting the transparent panel assembly
60 and a combination of a display light 68 and a door
light 57.
[0426] Also, a PCB accommodation part 505 that is
opened upward may be defined in an upper side of the
inside of the sub door 50. The PCB accommodation part
505 may be defined in a door liner defining a rear surface
of the sub door 50 and be recessed downward to form a
space for accommodating a PCB 601’. Alternatively, the
PCB accommodation part 505 may not be defined in the
door liner 56 but be provided by an injection molding or
a previously molded insulation member 53, which is sep-
arately assembled.
[0427] Also, the PCB accommodation part 505 may be
covered by an upper cap decor 54 defining a top surface
of the sub door 50. A heat dissipation hole 543 for re-
leasing heat generated in the PCB 601’ may be defined
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in an area of the upper cap decor 54, which corresponds
to the PCB accommodation part 505.
[0428] The PCB 601’ may be configured to control op-
erations of a touch sensor 612, a display 62, and a display
light 68, which constitute the transparent panel assembly
60, and may be provided in the form of a module. Also,
the PCB 601’ may also control the door light 57 and/or
the heating member 517. The PCB 601’ may be provided
as one PCB module for controlling one or more constit-
uents. As necessary, the PCB 601’ may be provided by
connecting one or more constituents to each other.
[0429] Also, a PCB connector 603 may be provided on
the PCB 601’. The PCB connector 603 may be connected
to an assembly connector 604 connected to the trans-
parent panel assembly 60 while being assembled.
[0430] While the sub door 50 is assembled, the assem-
bly connector 604 may be exposed to the inside of the
PCB accommodation part 505. While the PCB 601’ is
mounted, the assembly connector 604 and the PCB con-
nector 603 may be connected to each other. After the
PCB 601’ is completely mounted, the upper cap decor
54 may be mounted to assemble the sub door 50.
[0431] Fig. 55 is a transversely cross-sectional view of
a sub door according to a sixth embodiment of the present
invention.
[0432] A fourth embodiment of the present invention
is the same as the foregoing first embodiment except for
only a heating member and a supplement member.
[0433] As illustrated in the drawing, an outer appear-
ance of a sub door 50 is defined by an out plate 51, a
door liner 56, an upper cap decor 54, and a lower cap
decor 55. Also, a transparent panel assembly 60 may be
disposed in the sub door 50 to cover a plate opening 511
and a liner opening 561.
[0434] A space may be defined in left and right sides
of a space in which the transparent panel assembly 60
is disposed, and an insulation member 534 for insulating
may be provided in the space. The sub door 50 may have
a structure in which the transparent panel assembly 60
is mounted after the insulation member 534 is assem-
bled. Thus, after the insulation member 534 is assem-
bled, while the transparent panel assembly 60 is assem-
bled and mounted, a gap may occur between a circum-
ference of the transparent panel assembly 60 and the
insulation member 534.
[0435] A supplement member 535 may be provided
between the circumference of the transparent panel as-
sembly 60 and the insulation member 534. The gap be-
tween the transparent panel assembly 60 and the insu-
lation member 534 may be filled with the supplement
member 535.
[0436] At least one or more supplement members 535
may be provided. For example, a first supplement mem-
ber 535a made of a material having elasticity may be
provided on a portion contacting the transparent panel
assembly 60. Thus, the first supplement member 535a
may press and support a circumferential surface of the
transparent panel assembly 60 to prevent the gap from

occurring. Also, even though the sub door 50 rotates, or
an impact is applied to the sub door 50, the transparent
panel assembly 60 may be stably protected.
[0437] Also, a second supplement member 535b may
be disposed between the first supplement member 535a
and the insulation member 534. The second supplement
member 535b may be provided as an adhesive so that
the first supplement member 535a and the insulation
member 534 adhere to each other. Also, the second sup-
plement member 535b may be made of an insulation
material that is capable of being injected from the outside
to provide additional insulation.
[0438] Alternatively, the supplement member 535 may
be provided as a single constituent. In this case, the sup-
plement member 535 may be provided in the form of the
first supplement member 535a or the second supplement
member 535b.
[0439] An inner region of the sub door 50 outside the
transparent panel assembly 60 may be filled with the sup-
plement member 535. Thus, insulation performance may
be improved, and also, the inner space may be filled to
provide a structure in which the out plate 51 and the door
liner 56 are closely attached to each other.
[0440] Also, the supplement member 535 may have a
structure that adheres to the out plate 51 and the door
liner 56 to prevent the out plate 51 and the door liner 56
from being deformed.
[0441] Fig. 56 is an exploded perspective view of a sub
door according to a seventh embodiment of the present
invention.
[0442] A third embodiment of the present invention is
the same as the foregoing first embodiment except for a
mounted structure of a transparent panel assembly.
[0443] As illustrated in the drawing, an outer appear-
ance of a sub door 50 is defined by an out plate 51, a
door liner 56, an upper cap decor 54, and a lower cap
decor 55. Also, a transparent panel assembly 60 may be
disposed in the sub door 50 to cover a plate opening 511
and a liner opening 561.
[0444] Although the transparent panel assembly 60
has the same structure as that according to foregoing
first embodiment, a front panel 60’ may have a size cor-
responding to a plate opening 511. Thus, the transparent
panel assembly 60 may be inserted and mounted from
a front side through the plate opening 511.
[0445] Also, a supplement member 536 may be dis-
posed on a circumference of the transparent panel as-
sembly 60. The supplement member 536 may be dis-
posed on the whole or a portion of the circumference of
the transparent panel assembly 60. An outer surface of
the transparent panel assembly 60 and the inside of the
sub door 50 may be supported by each other. Thus, a
gap between the circumference of the transparent panel
assembly 60 and the inner surface of the sub door 50
may be covered by the supplement member 536.
[0446] The supplement member 536 may be made of
a rubber, resin, or silicon material. Thus, the transparent
panel assembly 60 may be assembled in a state in which

53 54 



EP 3 505 853 A1

29

5

10

15

20

25

30

35

40

45

50

55

the supplement member 536 is applied to the circumfer-
ence of the transparent panel assembly 60 or the inner
surface of the sub door 50.
[0447] A seating part 569 on which the transparent
panel assembly 60 is seated may be disposed inside the
plate opening 511. The seating part 569 may protrude
inward to support a circumference of a rear surface of
the transparent panel assembly 60 and define the liner
opening 561. Thus, the seating part 569 may be provided
by the door liner 56 or provided by another constituent
provided in the sub door 50.
[0448] A sealing member or adhesive 569a may be
disposed on a front surface of the seating part 569. Thus,
the rear surface of the transparent panel assembly 60
may be adhered and fixed to the seating part 569.
[0449] Fig. 57 is an exploded perspective view of a sub
door according to an eighth embodiment of the present
invention.
[0450] A fourth embodiment of the present invention
is the same as the foregoing first embodiment except for
only an arrangement of a see-through part.
[0451] As illustrated in the drawing, a refrigerator 1 ac-
cording to a seventh embodiment of the present invention
includes a refrigerating compartment 12 and a freezing
compartment, which are respectively provided in upper
and lower portions thereof. Also, a refrigerating compart-
ment door 20 may be rotatably provided on the refriger-
ating compartment 12, and a freezing compartment door
30 may be provided on the freezing compartment 13.
[0452] The refrigerating compartment door 20 and the
freezing compartment door 30 may be respectively con-
figured to open and close the refrigerating compartment
12 and the freezing compartment 13 by the rotation there-
of. Each of the refrigerating compartment door 20 and
the freezing compartment door 30 may be provided in a
pair at left and right sides to partially or wholly open and
close the refrigerating compartment 12 or the freezing
compartment 13.
[0453] A right refrigerating compartment door 20 of the
refrigerating compartment door 20 may be constituted
by a main door 40 and a sub door 50. An opening 41 and
an accommodation case 43 may be provided in the main
door 40, and the opening 41 may be opened and closed
by the sub door 50.
[0454] Also, a see-through part 21 through which the
inside of the accommodation case 43 is visible may be
provided in the sub door 50. The see-through part 21
may include a transparent panel assembly 60 mounted
inside the sub door 50. The see-through part 21 may be
selectively transparent or output a screen by a combina-
tion of a display 62, a display light 68, and a door light
57 of the transparent panel assembly 60.
[0455] A see-through part 21’ may be provided in a left
refrigerating compartment door 20. The see-through part
21’ may be selectively transparent or output a screen by
the transparent panel assembly 60. The see-through part
21 may be provided by mounting the transparent panel
assembly 60 having the same structure as the see-

through part 21’ except for the position thereof. Also, the
see-through part 21’ may be provided in the refrigerating
compartment door 20 to illuminate an inner space of a
cabinet 10. As necessary, the left refrigerating compart-
ment door 20 may also include the main door 40 and the
sub door 50 and may selectively visualize the inside of
the accommodation case 43 through the see-through
part 21’.
[0456] That is, a stored state of foods in all of the pair
of refrigerating compartment doors 20 that are respec-
tively provided at the left right sides may be selectively
visible through the see-through parts 21 and 21’. Also,
the screen may be outputted through the see-through
part 21 and 21’.
[0457] A refrigerator according to an embodiment in-
cludes: a see-through part passing through a door to
communicate with an accommodation space; a transpar-
ent panel assembly covering the see-through part and
outputting a screen; a display light provided in the trans-
parent panel assembly to serve as a backlight when the
screen is outputted; and a door light provided in the door
behind a transparent display to selectively illuminate the
accommodation member so that the inside of an accom-
modation space is visible through the see-through part,
wherein the see-through part is displayed in one state of
transparent, opaque, and screen output states by a com-
bination of the display light and the door light.
[0458] The display light may be vertically disposed to
emit light in directions facing each other, and the door
light may be disposed on each of both sides to emit light
in directions facing each other.
[0459] The door light may be disposed on a rear sur-
face of the transparent display panel to emit light in a
direction that is parallel to the transparent display panel.
[0460] The transparent display panel includes: a front
panel made of a transparent material to define an outer
appearance of a front surface of the transparent panel
assembly and exposed through the see-through part; a
display disposed behind the front panel to output a screen
and being transparent; a light guide plate provided behind
the display; a rear panel made of a transparent material
to define an outer appearance of a rear surface of the
transparent panel assembly and spaced apart from the
front panel; and an outer spacer configured to connect
the front panel to the rear panel and defining an outer
appearance of a circumferential surface of the transpar-
ent panel assembly, wherein the display light is mounted
on the outer spacer to emit light toward the light guide
plate at positions corresponding to upper and lower ends
of the light guide plate.
[0461] A heating member for preventing dew conden-
sation from occurring may be disposed between the front
panel and the front surface of the door outside the see-
through part.
[0462] A spacer may be disposed between both left
and right sides of the front panel and the light guide plate,
and the spacer may be disposed at a further front side
than an intermediate point of a thickness of the transpar-
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ent panel assembly.
[0463] The outer spacer may include: a light mounting
part which extends upward and downward from the light
guide plate and on which the display light is mounted;
and a spacer part extending to one side of the light mount-
ing part to support a portion between the front panel and
the light guide plate.
[0464] The door light may include: a lighting module
emitting light backward; a light housing including a re-
flection part for reflecting the light emitted from the lighting
module in a lateral direction; and a light cover that covers
an opening of the light housing and through which the
light reflected by the reflection part passes.
[0465] The front panel may have a size greater than
that of the see-through part and further protrude outward
than the display, the light guide plate, and the rear panel.
[0466] An inner frame disposed along a circumference
of the see-through part may be disposed outside the door,
and a circumference of the front panel may be seated on
the inner frame.
[0467] The inner frame may have an accommodation
groove into which an opening bent part that is bent along
the circumference of the see-through part is inserted, and
a space between the see-through part and the front panel
may be covered by the inner frame.
[0468] A rib supporting an end of the front panel may
be disposed on the rear surface of the inner frame.
[0469] A PCB mounting part on which a PCB for con-
trolling an operation of the transparent panel assembly
is mounted may be disposed on an upper portion of the
inner frame, and the PCB mounting part may be disposed
above the transparent panel assembly.
[0470] An upper cap decor defining a top surface of
the door may be disposed above the PCB mounting part,
and a heat dissipation hole for cooling the PCB may be
defined in the upper cap decor.
[0471] A heat dissipation hole guide for guiding foreign
substance passing through the heat dissipation hole to
the outside of the PCB may be further defined in a cir-
cumference of the heat dissipation hole.
[0472] The PCB may include a T-CON board for con-
trolling the display, a light PCB for controlling the display
light, and a touch PCB for controlling a touch sensor at-
tached to the front panel.
[0473] The PCB, the touch sensor, the display, and the
display light may be connected to each other through an
FFC or EEP type cables, and the cables may be disposed
along the circumference of the transparent panel assem-
bly.
[0474] A connector that is connected to be converted
into a wire-type electric wire may be provided on the PCB.
[0475] The wire may pass through the upper cap decor
and a hinge cover covering a hinge of the door and be
guided to the outside of the door.
[0476] The PCB may be connected to the main control
unit on the top surface of the cabinet by the wire, and the
main control unit may include: a main PCB controlling an
overall operation of the refrigerator; a display PCB con-

nected to the PCB to control the transparent panel as-
sembly and the door light; and an adaptor converting
input power to transmit the power to the PCB.
[0477] A communication module may be connected to
the display PCB, home appliances may be connected to
each other by the communication module, and an oper-
ation state of each of the connected home appliances
may be outputted to be manipulated.
[0478] A source board may be connected to at least
one end of both left and right ends of the display, and the
source board may be bent to the outside of the outer
spacer to extend along the outer spacer.
[0479] An insulation member that is inserted and
mounted in a molded shape along the circumference of
the transparent panel assembly may be provided in the
door.
[0480] A supplement member configured to support
the transparent panel assembly may be further disposed
between the insulation member and the transparent pan-
el assembly.
[0481] The supplement member may be provided as
an adhesive, a sealing member, or an elastic material.
[0482] The door may include: a main door rotatably
mounted on the cabinet and having an accommodation
space and a front opening communicating with the ac-
commodation space; and a sub door rotatably mounted
on the main door and including the see-through part.
[0483] A liner protrusion protruding backward and ac-
commodated in the opening may be disposed on the sub
door, and the door light may be disposed at a position
facing each other on the liner protrusion.

INDUSTRIAL APPLICABILITY

[0484] According to the embodiment of the present in-
vention, since the use convenience is improved, the in-
dustrial possibility is high.

Claims

1. A refrigerator comprising:

a cabinet defining a storage space;
a door configured to open and close the storage
space, the door having an accommodation
space;
a viewing part passing through the door to com-
municate with the accommodation space;
a door light configured to illuminate a rear space
of the door;
a transparent panel assembly configured to cov-
er the viewing part and being transparent or
opaque so as to allow the viewing part to be
selectively visible according to turn on/off of the
door light; and
an insulation member disposed along a circum-
ference of the transparent panel assembly to
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thermally insulate a circumferential portion of
the transparent panel assembly.

2. The refrigerator according to claim 1, wherein the
transparent panel assembly comprises:

a front panel made of a transparent material to
define a front surface of the transparent panel
assembly and exposed through the viewing part;
a rear panel made of a transparent material to
define a rear surface of the transparent panel
assembly and spaced apart from the front panel;
and
an outer spacer configured to connect the front
panel to the rear panel, defining an outer ap-
pearance of a circumferential surface of the
transparent panel assembly, and configured to
seal a gap between the front panel and the rear
panel.

3. The refrigerator according to claim 2, wherein a low-
emission coating layer for the insulation is disposed
on the rear panel.

4. The refrigerator according to claim 2, wherein a
space between the front panel and the rear panel is
thermally insulated by vacuum or injecting an insu-
lation gas.

5. The refrigerator according to claim 2, further com-
prising a transparent plate disposed between the
front panel and the rear panel,
wherein a spacer for maintaining a distance between
the front panel and the rear panel is disposed on a
circumference of each of front and rear surfaces of
the transparent plate, and
the transparent plate and the spacer are disposed
in an inner space of the outer spacer.

6. The refrigerator according to claim 2, wherein a heat-
ing member configured to heat a circumference of
the front panel is disposed on a circumference of a
rear surface of the viewing part contacting the cir-
cumference of the front panel.

7. The refrigerator according to claim 1, wherein an
opaque bezel is disposed on a circumference of the
front panel, and
a heating member configured to heat the circumfer-
ence of the front panel is disposed on the bezel.

8. The refrigerator according to claim 7, wherein the
front panel further protrudes outward than the rear
panel, and
the bezel is disposed on a rear surface of the pro-
truding portion of the front panel.

9. The refrigerator according to claim 8, wherein the

door comprises an out plate which defines an outer
appearance of a front surface and through which the
viewing part is opened, and
an inner frame which is disposed along a circumfer-
ence of the viewing part and on which a protruding
end of the front panel is seated.

10. The refrigerator according to claim 9, wherein a bent
part that is bent along the viewing part is disposed
on the out plate,
an accommodation groove into which an end of the
bent part is inserted is defined in the inner frame, and
a space between the viewing part and the front panel
is covered by the inner frame.

11. The refrigerator according to claim 1, wherein the
transparent panel assembly comprises:

a display configured to output a screen and be-
ing transparent; and
a display light configured to emit light for so as
to output the screen on the display,
wherein the door light and the display light are
disposed along a circumference of the transpar-
ent panel assembly.

12. The refrigerator according to claim 11, wherein the
door light is disposed along each of left and right
ends of the transparent panel assembly, and
the display light is disposed along each of upper and
lower ends of the transparent panel assembly.

13. The refrigerator according to claim 11, wherein,
when the viewing part is in the opaque state, the
transparent panel assembly output a black screen,
and the display light is turned on to heat the circum-
ference of the transparent panel assembly.

14. The refrigerator according to claim 13, wherein,
when the viewing part is in the opaque state, the
display light is periodically turned on.

15. The refrigerator according to claim 13, wherein,
when the viewing part is in the opaque state, all of
the display light and the door light are turned on.

16. The refrigerator according to claim 1, wherein the
insulation member is assembled after being molded
into a plurality of parts, and
when assembled, the insulation member has a rec-
tangular frame shape surrounding a circumferential
surface of the transparent panel assembly.

17. The refrigerator according to claim 1, wherein a sup-
plement member configured to support the transpar-
ent panel assembly is further disposed between the
insulation member and the transparent panel as-
sembly.
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18. The refrigerator according to claim 17, wherein the
supplement member comprises an adhesive or a
sealing member for fixing the insulation member and
the transparent panel assembly.

19. The refrigerator according to claim 17, wherein the
supplement member is made of an elastic material
to fix the transparent panel member and prevent an
impact from being applied to the transparent panel
member.

20. The refrigerator according to claim 17, wherein the
supplement member comprises:

a first supplement member made of an elastic
material to press and support the circumference
of the transparent panel assembly; and
a second supplement member disposed be-
tween the first supplement member and the in-
sulation member to allow the first supplement
member and the insulation member to adhere
to each other.
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