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[DESCRIPTION]

[Invention Title]

HINGE STRUCTURE AND ELECTRONIC DEVICE COMPRISING SAME

[ Technical Field]

[1] Embodiments disclosed in the disclosure relate to a hinge structure, and an

electronic device including the same.

[Background Art]

[2] A portable electronic device such as a smartphone provides various functions, such
as voice communications, replay of videos, or searches through the internet, based on
various kinds of applications. A user may intend to use the various functions through a
wider screen. However, as the size of the screen increases, portability may be lowered.
Accordingly, a foldable electronic device including a flexible display, in which a partial
area thereof is bent to a curved surface or a flat surface such that a wide screen is provided
while portability is secured has been developed. The foldable electronic device may

include a hinge structure, to which adjacent housings are connected to be rotated.

[Disclosure]

[ Technical Problem]

[3]  The hinge structure may include a gear interlocking structure, in which the first
housing and the second housing are connected to each other by gears such that the first
housing and the second housing are folded at the same angle in opposite directions. For
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example, the gear interlocking structure may include a first gear corresponding to rotation
of the first housing, a second gear corresponding to rotation of the second housing, and an
idle gear that connects the first gear and the second gear. According to the gear interlocking
structure, a backlash may occur between the engaged gears. Due to the backlash, the first
housing and the second housing may not interlock with each other.

[4]  Furthermore, the hinge structure may include a center bar that supports a rear
surface of the display. The center bar may be moved in correspondence to a shape of the
display. The center bar may interlock with the first housing and the second housing. Then,
the center bar cannot maintain a horizontal state when the first housing and the second
housing do not interlock with each other.

[5] Embodiments disclosed in the disclosure provide a hinge structure that may cause a
first housing and a second housing to interlock with each other and maintain a horizontal

state of a center bar by decreasing a backlash.

[ Technical Solution]

[6]  An electronic device according to embodiments disclosed in the disclosure may
include a first housing and a second housing, a hinge structure connected to the first
housing and the second housing such that the first housing is rotated about a first rotation
axis R1 that is parallel to an axial direction thereof and the second housing is rotated about
a second rotation axis R2 that is parallel to the axial direction, and a display disposed to
cover the first housing, the second housing, and the hinge structure, in which the display
includes a folding area that is flat in an unfolded state and is curved in a folded state.

[71  The hinge structure may include a first arm shaft extending in a direction that is

parallel to the axial direction, connected to a fixing structure to be rotatable, and rotated in
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correspondence to rotation of the first rotation structure, a second arm shaft extending in a
direction that is parallel to the axial direction, connected to the fixing structure to be
rotatable, and rotated in correspondence to rotation of the second rotation structure, a link
structure including a first part coupled to the first arm shaft, a second part coupled to the
second arm shaft, and a central part connecting the first part and the second part, and
configured to be linearly moved in the axial direction according to rotation of the first arm
shaft and the second arm shaft, and a center bar at least partially overlapping the folding
area of the display when viewed from a top, wherein the center bar is coupled to the link
structure and is configured to be moved in a direction that is perpendicular to the axial
direction in correspondence to linear movement of the link structure

[8]  Ahinge structure according to embodiments disclosed in the disclosure may include
a fixing structure, a first rotation structure coupled to a first guide rail of the fixing structure
to be rotated about a first rotation axis, a first arm shaft extending in a direction that is
parallel to the first rotation axis and connected to the fixing structure to be rotatable,
wherein the first arm shaft includes a first guide pin protruding from an outer surface
thereof, a first arm part coupled to the first arm shaft to be rotated about the first arm shaft,
and connected to the first rotation structure to be slid, a second rotation structure coupled
to a second guide rail of the fixing structure to be rotated about a second rotation axis, a
second arm shaft extending in a direction that is parallel to the second rotation axis and
connected to the fixing structure to be rotatable, wherein the second arm shaft includes a
third guide pin protruding from an outer surface thereof, a second arm part coupled to the
second arm shaft to be rotated about the second arm shaft, and connected to the second
rotation structure to be slid, and a link structure including a first part, in which a first guide

groove, through which the first arm shaft passes and in which the first guide pin is at least
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partially accommodated, is formed, a second part, in which a second guide groove, through
which the second arm shaft passes and in which the third guide pin is at least partially

accommodated, is formed, and a central part connecting the first part and the second part.

[ Advantageous Effects]
[9]  The hinge structure according to embodiments of the disclosure may alleviate a
phenomenon, in which the first housing and the second housing fail to interlock with each

other by providing an improved backlash as compared with a gear interlocking structure.

[10] The hinge structure according to embodiments disclosed in the disclosure may
include the link structure that causes the first housing and the second housing to interlock
with each other while being moved in the axial direction in the folding operation and the
unfolding operation, and is configured such that the center bar is moved in conjunction
with movement of the link structure whereby the center bar may maintain a horizontal state

even when the first housing and the second housing are tilted.

[11] In addition, various effects that are directly or indirectly recognized through the

disclosure may be provided.

[ Description of Drawings]
[12] FIG. 1 is an exploded perspective view of an electronic device according to an

embodiment.

[13] FIG. 2A is a view illustrating an unfolded state of an electronic device according to

an embodiment.

[14] FIG. 2B is a view illustrating a folded state of an electronic device according to an
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embodiment.

[15] FIG 2C is a view of a fully folded state of an electronic device according to an

embodiment.

[16] FIG. 3 is a view illustrating a first housing, a second housing, and a hinge structure

of an electronic device according to an embodiment.
[17] FIG. 4 is a perspective view of a hinge structure according to an embodiment.
[18] FIG. 5 is a rear view of a hinge structure according to an embodiment.

[19] FIG. 6 is an exploded perspective view of a hinge structure according to an

embodiment.

[20] FIG. 7 i1s an exploded perspective view of a hinge structure according to an

embodiment.

[21] FIG. 8 is a view illustrating a rotation operation of a hinge structure according to an

embodiment.

[22] FIG. 9is a view illustrating rotation operations and sliding operations of an arm part

and a rotation structure of a hinge structure according to an embodiment.

[23] FIG. 10 is a view illustrating a link structure and a center bar of a hinge structure in

an unfolded state according to an embodiment.

[24] FIG. 11 is a view illustrating a link structure and a center bar of a hinge structure in

a fully folded state according to an embodiment.

[25] FIG. 12 is a view illustrating a link structure of a hinge structure in an unfolded state

according to an embodiment.

[26] FIG. 13 is a view illustrating a link structure of a hinge structure in a fully folded
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state according to an embodiment.

[27] FIG. 14 is a view illustrating a link structure of a hinge structure in an unfolded state

according to an embodiment.

[28] FIG. 15 is a view illustrating a link structure of a hinge structure in a fully folded

state according to an embodiment.

[29] FIG. 16 is a view illustrating maintenance of a horizontal state of a center bar when

a hinge structure is tilted according to an embodiment.

[30] FIG. 17A is a view illustrating an example of a cam structure according to various

embodiments.

[31] FIG. 17B is a view illustrating an engaging state of cam structures according to an

embodiment.

[32] In relation to a description of the drawings, the same or similar reference numerals

may be used for the same or similar components.

[ Mode for Invention]
[33] Hereinafter, various embodiments of the disclosure will be described with reference
to the accompanying drawings. However, it should be understood that the disclosure is not
limited to specific embodiments and the disclosure includes various modifications,

equivalents, and/or alternatives of the embodiments.

[34] FIG. 1 is an exploded perspective view of an electronic device according to an

embodiment.

[35] Referring to FIG. 1, an electronic device 100 may include a first housing 110, a

second housing 120, a hinge housing 130, a hinge structure 200, and a display 140.

[36] In an embodiment, the first housing 110 may be connected to the second housing
6
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120 by using the hinge structure 200. The first housing 110 may include a first plate 111,
on which the display 140 is seated, and a first frame 112 that surrounds at least a portion
of the first plate 111. For example, the first frame 112 may define a portion of a surface
(e.g., a side surface) of the electronic device 100. For example, portions of a first area 141
and a folding area 143 of the display 140 may be disposed in the first plate 111. A first
rotation structure 210 of the hinge structure 200 may be connected to the first plate 111. In
an embodiment, at least a portion of the first housing 110 may be bonded to the first area
141 of the display 140. Alternatively, a portion of a periphery of a front surface of the first
housing 110 may be bonded to a periphery of the first area 141 of the display 140. In this
regard, a bonding layer may be disposed between the first plate 111 of the first housing

110 and the first area 141 of the display 140.

[37] In an embodiment, at least a portion of an inside of the first housing 110 may have
a hollow shape. A first circuit board 151, a first battery 153, and a camera module 156 may
be disposed in an interior of the first housing 110. The first circuit board 151 and the first
battery 153 may be electrically connected to a second circuit board 152 and a second
battery 154, which are disposed in an interior of the second housing 120, through a flexible
board. For example, a processor and a memory may be disposed in the first circuit board
151. For example, the first battery 153 and the first circuit board 151 may be disposed in
the first plate 111. In an embodiment, at least a portion of the first housing 110, for
example, may be formed of a metallic material, or at least a portion thereof may be formed
of a nonmetallic material. The first housing 110 may be formed of a material having a
strength of a specific magnitude to support at least a portion of the display 140. In an
embodiment, at least a portion of a part of the first housing 110, which faces the second

housing 120, may have a recessed portion having a specific curvature such that the hinge
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housing 130 is disposed therein.

[38] In various embodiments, the first housing 110 may include a first rear cover 119
that defines a surface of the electronic device 100 while facing the first plate 111. For
example, the first rear cover 119 may define the rear surface of the electronic device 100
in the unfolded state (e.g., FIG. 2A), and the display 140 may define the front surface of

the electronic device.

[39] In an embodiment, the second housing 120 may be connected to the first housing
110 through the hinge structure 200. The second housing 120 may include a second plate
121, on which the display 140 is seated, and a second frame 122 that surrounds at least a
portion of the second plate 121. For example, the second frame 122 may define a portion
of a surface (e.g., the side surface) of the electronic device 100. For example, portions of a
second area 142 and the folding area 143 may be disposed in the second plate 121. A
second rotation structure 220 of the hinge structure 200 may be connected to the second
plate 121. In an embodiment, at least a portion of the second housing 120 may be bonded
to the second area 142 of the display 140. Alternatively, a portion of a periphery of a front
surface of the second housing 120 may be bonded to a periphery of the second area 142 of
the display 140. In this regard, a bonding layer may be disposed between the second plate

121 of the second housing 120 and the second area 142 of the display 140.

[40] In an embodiment, at least a portion of an inside of the second housing 120 may
have a hollow shape. A second circuit board 152 and a second battery 154 may be disposed
in an interior of the second housing 120. The second circuit board 152 and the second
battery 154 may be electrically connected to the first circuit board 151 and/or the first
battery 153, which are disposed in an interior of the first housing 110, through the flexible

board. For example, the second battery 154 and the second circuit board 152 may be
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disposed in the second plate 121. In an embodiment, at least a portion of the second housing
120, for example, may be formed of a metallic material, or at least a portion thereof may
be formed of a nonmetallic material. The second housing 120 may be formed of a material
having a strength of a specific magnitude to support at least a portion of the display 140.
In an embodiment, at least a portion of a part of the second housing 120, which faces the
first housing 110, may have a recessed portion having a specific curvature such that the

hinge housing 130 is disposed therein.

[41] In various embodiments, the second housing 120 may include a second rear cover
129 that defines a surface of the electronic device 100 while facing the second plate 121.
For example, the second rear cover 129 may define the rear surface of the electronic device
100 in the unfolded state (e.g., FIG. 2A), and the display 140 may define the front surface

of the electronic device.

[42] In various embodiments, a lattice structure (not illustrated) and/or a bracket (not
illustrated) disposed between the display 140 and the bonding layer may be further
included. The lattice structure may include a slit area including a plurality of slits that at
least partially overlap each other, in the folding area 143. The plurality of slits may extend
long in an extension direction (e.g., the -y axis) of the folding area 143. The plurality of
slits may support the folding area 143 that is a flat surface in the unfolded state (e.g., FIG.
2A), and may be configured such that the folding area 143 is deformed in a folding
operation or an unfolding operation. In various embodiments, only a portion of the lattice

structure or the bracket may be stacked on the display 140.

[43] In an embodiment, the hinge housing 130 may be disposed in the recessed portions
of the first housing 110 and the second housing 120. The hinge housing 130 may have a

shape that extends long in the y axis direction as a whole. A boss for fixing the hinge
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structure 200 may be disposed in a partial area of an inner surface of the hinge housing

130.

[44] Inan embodiment, at least a portion of the display 140 may be flexible. For example,
the display 140 may include the first area 141 disposed on the first housing 110, the second
area 142 disposed on the second housing 120, and the folding area 143 located between the
first area 141 and the second area 142. In an embodiment, the first area 141 and the second
area 142 may be flat, and the folding area 143 may be formed to be deformed to be flat or

curved.

[45] In various embodiments, the hinge structure 200 may include the first rotation
structure 210 connected to the first housing 110, and the second rotation structure 220
connected to the second housing 120. The hinge structure 200 may be configured such that
the first rotation structure 210 and the second rotation structure 220 are rotated about
rotation axes (e.g., imaginary axes that are parallel to the y axis direction) thereof. For
example, when the first housing 110 and the second housing 120 are folded or unfolded,
the first rotation structure 210 and the second rotation structure 220 may be rotated about

the rotation axes, respectively.

[46] In various embodiments, the hinge structure 200 may include a center bar 280 that
at least partially overlaps the folding area 143 of the display 140 when viewed in the z axis
direction. The center bar 280 may support a rear surface of the folding area 143 such that
the folding area 143 is maintained flatly in the unfolded state, and may be moved in the -z

axis direction not to contact the folding area 143 in the folding operation.

[47] FIG. 2A is a view illustrating an unfolded state of an electronic device according to
an embodiment. FIG. 2B is a view illustrating a folded state of an electronic device

according to an embodiment. FIG 2C is a view of the fully folded state of the electronic
10
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device according to an embodiment.

[48] Inan embodiment, the first housing 110 and the second housing 120 may be rotated
about the rotation axes thereof in opposite directions. For example, in the folding operation
performed from the unfolded state, the first housing 110 may be rotated in the clockwise

direction, and the second housing 120 may be rotated in the counterclockwise direction.

[49] In an embodiment, an axial direction that is parallel to the rotation axes of the first
housing 110 and the second housing 120 may be defined. The axial direction may be
defined as an extension direction of the folding area 143 of the display 140. For example,
the axial direction may be defined as a long-side direction of the folding area 143. For

example, the axial direction may mean a direction that is parallel to the y axis of FIG. 1.

[50] To describe the states of the electronic device according to an embodiment of the
disclosure, a first periphery P1 of the electronic device 100 and a second periphery P2 of
the electronic device 100, which are parallel to the axial direction may be defined. To
describe the states of the electronic device 100, a third periphery P3 of the electronic device
100 and a fourth periphery P4 of the electronic device 100, which are perpendicular to the
axial direction, may be defined. For example, the first periphery P1 and the third periphery
P3 may include a portion of the first frame 112 of the first housing 110. For example, the
second periphery P2 and the fourth periphery P4 may include a portion of the second frame

122 of the second housing 120.

[51] The unfolded state of the electronic device will be described with reference to FIG.

2A.

[52] For example, the unfolded state may include a state, in which the folding area 143

of the display 140 is flat. For example, the unfolded state may include a state, in which the

11
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first area 141 and the second area 142 of the display 140 are on a plane that faces the same
direction. For example, the unfolded state may include a state, in which a first normal
vector nl of the first area 141 and a second normal vector n2 of the second area 142 of the
display 140 are parallel to each other. For example, the unfolded state may include a state,
in which the third periphery P3 and the fourth periphery P4 define a substantially one line.
For example, the unfolded state may include a state, in which the third periphery P3 and

the fourth periphery P4 define 180 degrees.

[53] The folded state of the electronic device will be described with reference to FIG.

2B.

[54] For example, the folded state may include a state, in which the folding area 143 of
the display 140 is curved. For example, the folded state may include a state, in which the
first normal vector nl of the first area 141 and the second normal vector n2 of the second
area 142 define a specific angle. For example, the folded state may include a state, in which
the third periphery P3 and the fourth periphery P4 define a specific angle other than 180

degrees.

[55] The fully folded state of the electronic device will be described with reference to

FIG. 2C.

[56] For example, the fully folded state may mean a state, in which the first periphery P1
and the second periphery P2 substantially contact each other in the folded state. For
example, the folding area 143 in the fully folded state may have a curved surface having a

curvature that is larger than that of the folding area 143 in the folded state.

[57] Referring to FIGS. 2B and 2C, in the folded state and the fully folded state, at least

a portion of the hinge housing 130 may define a surface of the electronic device 100. For
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example, the hinge housing 130 may be visually exposed between the first housing 110

and the second housing 120.

[58] FIG. 3 is a view illustrating a first housing, a second housing, and a hinge structure

of an electronic device according to an embodiment.

[59] In an embodiment, the electronic device 100 may include the hinge structure 200
that is connected to the first housing 110 and the second housing 120. For example, in an
embodiment, the hinge structure 200 may connect the first housing 110 and the second
housing 120 such that the first housing 110 and the second housing 120 are rotated about

a first rotation axis R1 and a second rotation axis R2.

[60] In an embodiment, the hinge structure 200 may include a first hinge structure 200a,
and a second hinge structure 200b that is spaced apart from the first hinge structure 200a

in an axial direction (e.g., the y axis direction).

[61] In an embodiment, the first rotation structure 210 of the hinge structure 200 may be
connected to the first housing 110. For example, when the first housing 110 is folded or

unfolded, the first rotation structure 210 may be rotated about the first rotation axis R1.

[62] In an embodiment, the second rotation structure 220 of the hinge structure 200 may
be connected to the second housing 120. For example, when the second housing 120 is
folded or unfolded, the second rotation structure 220 may be rotated about the second

rotation axis R2.

[63] In an embodiment, the hinge structure 200 may further include a first arm shaft
2408, a first arm part 240, a second arm shaft 2508, a second arm part 250, a first torque
structure 201, a second torque structure 202, link structures 260 and 270, and the center

bar 280.

13
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[64] In an embodiment, the first arm part 240 may be coupled to the first arm shaft 240S
to be rotated about the first arm shaft 240S. The first arm part 240 may interwork with
rotation of the first rotation structure 210. For example, as the first rotation structure 210
1s rotated about the first rotation axis R1 in the unfolding operation or the folding operation,
the first arm part 240 may be rotated about the first arm shaft 240S together with the first

arm shaft 240S.

[65] Inan embodiment, the second arm part 250 may be coupled to the second arm shaft
2508 to be rotated about the second arm shaft 250S. The second arm part 250 may
interwork with rotation of the second rotation structure 220. For example, as the second
rotation structure 220 is rotated about the second rotation axis R2 in the unfolding operation
or the folding operation, the second arm part 250 may be rotated about the second arm shaft
2508 together with the second arm shaft 250S. In an embodiment, the link structure 260
may cause rotations of the first housing 110 and the second housing 120 to interwork with
each other. The link structure 260 may cause rotations of the first arm shaft 240S and the
second arm shaft 250S to interlock with each other when the first housing 110 and the
second housing 120 are rotated in opposite directions. For example, the link structure 260
may be configured to be moved in the axial direction in correspondence to rotations of the

first arm shaft 240S and the second arm shaft 250S.

[66] In an embodiment, in the folding operation and the unfolding operation, the center
bar 280 may be moved in the z/-z axis direction. The center bar 280 may support a rear
surface of the folding area 143 such that the folding area (e.g., the folding area 143 of FIG.
2A) of the display (e.g., the display 140 of FIG. 2A) is maintained on a plane in the
unfolded state. The center bar 280 may be moved in the -z axis direction in the folding

operation to define a space, in which a portion of the folding area 143 of the display 140 is
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accommodated. In an embodiment, the center bar 280 may be moved in correspondence to

movement of the link structures 260 and 270.

[67] Inanembodiment, the hinge structure 200 may include the first torque structure 201
that provides a frictional torque to the first arm shaft 240S. The first torque structure 201
may include cam structures and an elastic member, and the elastic member may be
compressed by the cam structures to form a frictional torque that is applied in an opposite
direction to a rotational direction of the first arm shaft 240S. The first torque structure 201
may prevent a folding operation or an unfolding operation of the electronic device, which

is not intended, by providing a suitable frictional torque to the first arm shaft 240S.

[68] In an embodiment, the hinge structure 200 may include the second torque structure
202 that provides a frictional torque to the second arm shaft 250S. The second torque
structure 202 may include cam structures and an elastic member, and the elastic member
may be compressed by the cam structures to form a frictional torque that is applied in an
opposite direction to a rotational direction of the second arm shaft 250S. The second torque
structure 202 may prevent a folding operation or an unfolding operation of the electronic
device, which is not intended, by providing a suitable frictional torque to the second arm

shaft 250S.

[69] FIG. 4 is a perspective view of the hinge structure according to an embodiment.
FIG. 5 is a rear view of the hinge structure according to an embodiment. FIG. 6 is an
exploded perspective view of the hinge structure according to an embodiment. FIG. 7 is an

exploded perspective view of the hinge structure according to an embodiment.

[70] Referring to FIGS. 4 to 7, the axial direction may be defined. The axial direction
may be a direction that is parallel to extension directions of the first rotation axis R1 and

the second rotation axis R2. A first axial direction (U may be a direction that faces a fixing
15
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structure 230, and a second axial direction (2) may be a direction that faces the second

fixing member 238.

[71] In an embodiment, the hinge structure 200 may include the fixing structure 230, the
first rotation structure 210, the second rotation structure 220, a first fixing member 236,
the second fixing member 238, the first arm shaft 240S, the second arm shaft 250S, the
link structures 260 and 270, the first arm part 240, the second arm part 250, the first torque

structure 201, and the second torque structure 202.

[72] In an embodiment, at least a portion of the fixing structure 230 may be fixedly
disposed in an interior of the hinge housing (e.g., the hinge housing 130 of FIG. 1). The
first rotation structure 210 and the second rotation structure 220 may be coupled to the

fixing structure 230 to be rotated.

[73] In an embodiment, the fixing structure 230 may include a first opening area 2391,
to which a first guide part 211 of the first rotation structure 210 is coupled. In an
embodiment, the fixing structure 230 may include a first guide rail 233 that guides a
rotation path of the first rotation structure 210. For example, the first guide rail 233 may
be formed on a side wall of the first opening area 2391. For example, the first guide rail
233 may be formed on at least one of opposite side walls of the first opening area 2391,
which faces the axial direction of the first opening area 2391. In an embodiment, a first
protrusion 213 of the first rotation structure 210 may be accommodated in the first guide

rail 233.

[74] Inan embodiment, the fixing structure 230 may include a second opening area 2392,
to which a second guide part 221 of the second rotation structure 220 is coupled. In an
embodiment, the fixing structure 230 may include a second guide rail 234 that guides a

rotation path of the second rotation structure 220. For example, the second guide rail 234
16
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may be formed on a side wall of the second opening area 2392. For example, the second
guide rail 234 may be formed on at least one of opposite side walls of the second opening
area 2392, which faces the axial direction of the second opening area 2392. In an
embodiment, a second protrusion 223 of the second rotation structure 220 may be

accommodated in the second guide rail 234.

[75] In an embodiment, the first fixing member 236 and the second fixing member 238
may be fixedly disposed in the hinge housing 130. The center bar 280 may be coupled to

the first fixing member 236 and the second fixing member 238.

[76] For example, a first fixing hole 2362 and a first hole 2361 may be formed in the first
fixing member 236. The first fixing member 236 may be fixedly coupled to the hinge
housing (e.g., the hinge housing 130 of FIG. 1) through the first fixing hole 2362 and a
coupling member inserted into the first fixing hole 2362. For example, the coupling
member may include a screw. For example, the screw may extend to the hinge housing 130
through the first fixing hole 2362. For example, the first fixing member 236 may be coupled
to the center bar 280 through the first hole 2361. A first protruding part 283 of the center
bar 280 may be at least partially inserted into the first hole 2361. Referring to FIGS. 5 and
7, the first protruding part 283 of the center bar 280 and a first screw 283a coupled to the
first protruding part 283 may be inserted into the first hole 2361 of the first fixing member

236.

[77] For example, a second fixing hole 2382 and a second hole 2381 may be formed in
the second fixing member 238. The second fixing member 238 may be fixedly coupled to
the hinge housing 130 through the second fixing hole 2382 and a coupling member inserted
into the second fixing hole 2382. For example, the coupling member may include a screw.

For example, the screw may extend to the hinge housing 130 through the second fixing
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hole 2382. For example, the second fixing member 238 may be coupled to the center bar
280 through the second hole 2381. A second protruding part 284 of the center bar 280 may
be at least partially inserted into the second hole 2381. Referring to FIGS. 5 and 7, the
second protruding part 284 of the center bar 280 and a second screw 284a coupled to the
second protruding part 284 may be inserted into the second hole 2381 of the second fixing

member 238.

[78] Inan embodiment, the first arm shaft 240S and the second arm shaft 250S may pass
through the first fixing member 236, and the first fixing member 236 may support rotations
of the first arm shaft 240S and the second arm shaft 250S. In an embodiment, the first arm
shaft 240S and the second arm shaft 250S may pass through the second fixing member
238, and the second fixing member 238 may support rotations of the first arm shaft 240S

and the second arm shaft 250S.

[79] In an embodiment, the first rotation structure 210 may be configured to be rotated
in a specific path with respect to the fixing structure 230 fixedly disposed in the hinge
housing (e.g., the hinge housing 130 of FIG. 1) when the first housing (e.g., the first
housing 110 of FIG. 1) is folded or unfolded. In an embodiment, the first rotation structure
210 may include the first guide part 211 coupled to the fixing structure 230 to be rotated,
and a first connection part 212 coupled to the first housing 110. The first connection part
212 may be folded or unfolded together with the first housing 110 when the electronic
device 100 is folded or unfolded. In an embodiment, the first rotation structure 210 may
include the first protrusion 213 that is formed in the first guide part 211. The first protrusion
213 may guide the rotation path of the first rotation structure 210 together with the first

guide rail 233.

[80] In an embodiment, the first arm part 240 may include a first coupling part 241, a
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second coupling part 242, and a first extending part 243. In an embodiment, the first arm
part 240 may be coupled to the first rotation structure 210 through a first sliding pin 246 to
be slid. The first arm part 240 may be coupled to the first arm shaft 240S to be rotated
together with the first arm shaft 240S through the first coupling part 241 and the second
coupling part 242. For example, the first coupling part 241 and the second coupling part

242 may be press-fitted with the first arm shaft 240S.

[81] Inan embodiment, in relation to sliding of the first arm part 240, the first sliding pin
246 of the first extending part 243 may be coupled to the first rotation structure 210. For
example, at least a portion of the first sliding pin 246 may be accommodated in a first
sliding groove 215 of the first rotation structure 210. For example, the first sliding pin 246
may be moved along the first sliding groove 215 when the first rotation structure 210 is
rotated. In an embodiment, when the first rotation structure 210 is rotated about the first
rotation axis R1, the first arm part 240 may be rotated about the first arm shaft 240S, and
the first arm part 240 may be slid with respect to the first rotation structure 210 at the same
time. For example, the first arm part 240 may be slid while the first sliding pin 246 is

coupled to the first rotation structure 210.

[82] In an embodiment, the first arm shaft 240S may be coupled to the fixing structure
230 to be rotated. For example, the first arm shaft 240S may extend long from the fixing
structure 230 in the second axial direction (2). The first arm shaft 240S may extend to pass
through the first fixing member 236 and the second fixing member 238. For example,
rotation of the first arm shaft 240S may be supported by the first fixing member 236 and
the second fixing member 238. For example, an end of the first arm shaft 240S in the first
axial direction (D) may be inserted into a recess or an opening formed in the fixing structure

230 to be rotated. Referring to FIGS. 4 and 5, a first fixing ring 2491 may be coupled to an
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end of the first arm shaft 240S in the second axial direction (2). The first fixing ring 2491
may be configured to restrict movement of the first arm shaft 240S in the axial direction.
The first fixing ring 2491 may be at least partially inserted into a groove formed on an
outer peripheral surface of the first arm shaft 240S. For example, the first fixing ring 2491
may include a C-clip that surrounds at least a portion of the first arm shaft 240S. In an
embodiment, the first arm shaft 240S may pass through the first coupling part 241 and the
second coupling part 242 of the first arm part 240. For example, the first arm shaft 240S
may be coupled to the first coupling part 241 and the second coupling part 242 to be rotated
together with the first coupling part 241 and the second coupling part 242. For example,
the first coupling part 241 and the second coupling part 242 may be press-fitted by the first

arm shaft 240S.

[83] In this way, when the first rotation structure 210 is rotated, the first arm part 240
may be rotated by the first sliding pin 246. When the first arm part 240 is rotated, the first
arm shaft 240S may be rotated by the first coupling part 241 and the second coupling part

242.

[84] Inan embodiment, the second rotation structure 220 may be configured to be rotated
in a specific path with respect to the fixing structure 230 fixedly disposed in the hinge
housing (e.g., the hinge housing 130 of FIG. 1) when the first housing (e.g., the first
housing 110 of FIG. 1) is folded or unfolded. In an embodiment, the second rotation
structure 220 may include the second guide part 221 coupled to the fixing structure 230 to
be rotated, and a second connection part 222 connected to the second housing 120. The
second connection part 222 may be folded or unfolded together with the second housing
120 when the electronic device 100 is folded or unfolded. In an embodiment, the second

rotation structure 220 may include the second protrusion 223 that is formed in the second
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guide part 221. The second protrusion 223 may guide the rotation path of the second

rotation structure 220 together with the second guide rail 234.

[85] In an embodiment, the second arm part 250 may include a third coupling part 251,
a fourth coupling part 252, and a second extending part 253. In an embodiment, the second
arm part 250 may be coupled to the second rotation structure 220 through a second sliding
pin 256 to be slid. The second arm part 250 may be coupled to the second arm shaft 250S
to be rotated together with the second arm shaft 250S through the third coupling part 251
and the fourth coupling part 252. For example, the third coupling part 251 and the fourth

coupling part 252 may be press-fitted with the second arm shaft 250S.

[86] In an embodiment, in relation to sliding of the second arm part 250, the second
sliding pin 256 of the second extending part 253 may be coupled to the second rotation
structure 220. For example, at least a portion of the second sliding pin 256 may be
accommodated in a second sliding groove 225 of the second rotation structure 220. For
example, the second sliding pin 256 may be moved along the second sliding groove 225
when the second rotation structure 220 is rotated. In an embodiment, when the second
rotation structure 220 is rotated about the second rotation axis R2, the second arm part 250
may be rotated about the second arm shaft 250S, and the second arm part 250 may be slid
with respect to the second rotation structure 220 at the same time. For example, the second
arm part 250 may be slid while the second sliding pin 256 is coupled to the second rotation

structure 220.

[87] Inan embodiment, the second arm shaft 250S may be coupled to the fixing structure
230 to be rotated. For example, the second arm shaft 250S may extend long from the fixing
structure 230 in the second axial direction (2). The second arm shaft may extend to pass

through the first fixing member 236 and the second fixing member 238. For example,
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rotation of the second arm shaft 250S may be supported by the first fixing member 236 and
the second fixing member 238. For example, an end of the second arm shaft 250S in the
first axial direction (D may be inserted into a recess or an opening formed in the fixing
structure 230 to be rotated. Referring to FIGS. 4 and 5, a second fixing ring 2591 may be
coupled to an end of the second arm shaft 2508 in the second axial direction (2). The second
fixing ring 2591 may be configured to restrict movement of the second arm shaft 250S in
the axial direction. The second fixing ring 2591 may be at least partially inserted into a
groove formed on an outer peripheral surface of the second arm shaft 250S. For example,
the second fixing ring 2591 may include a C-clip that surrounds at least a portion of the
second arm shaft 250S. In an embodiment, the second arm shaft 250S may pass through
the third coupling part 251 and the fourth coupling part 252 of the second arm part 250.
For example, the second arm shaft 250S may be coupled to the third coupling part 251 and
the fourth coupling part 252 to be rotated together with the third coupling part 251 and the
fourth coupling part 252. For example, the third coupling part 251 and the fourth coupling

part 252 may be press-fitted with the second arm shaft 250S.

[88] In this way, when the second rotation structure 220 is rotated, the second arm part
250 may be rotated by the second sliding pin 256. When the second arm part 250 is rotated,
the second arm shaft 250S may be rotated by the third coupling part 251 and the fourth

coupling part 252.

[89] According to an embodiment, the first rotation structure 210 and the second rotation
structure 220 may interlock with each other to be rotated at the same angle in opposite
directions, through the first arm shaft 240S, the second arm shaft 250S, and the link

structures 260 and 270.

[90] In an embodiment, the hinge structure 200 may include the first torque structure 201
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that provides a torque to the first arm shaft 240S, and the second torque structure 202 that

provides a torque to the second arm shaft 250S.

[91] Inan embodiment, the first torque structure 201 and the second torque structure 202
may provide frictional forces corresponding to a restoring torque of the display 140. For
example, in the folded state (e.g., FIGS. 2B and 2C), in which at least a partial area of the
display 140 is curved, a restoring force, by which the display 140 is intended to return to
the flat state again, may be applied to the display 140. The restoring force may apply a
restoring torque to the first arm shaft 240S and the second arm shaft 2508, in the unfolding
direction. For example, referring to FIG. 7, the restoring torque may be applied to the first
arm shaft 240S in the counterclockwise direction that is the unfolding direction, and may
be applied to the second arm shaft 250S in the clockwise direction that is the unfolding

direction.

[92] The hinge structure 200 according to an embodiment may be configured to provide
a specific frictional torque that offsets the restoring torque such that the display 140 is
maintained in a specific folded state. For example, the frictional torque may be proportional
to a surface frictional force between the cam structures, and the surface frictional force
may be increased by the compressed elastic members 295a, 295b, 295¢, and 295d. For
example, the first torque structure 201 may include first cam structures 244, 245, 291, and
293 that compresses or prolong the third elastic member 295a and the fourth elastic
member 295b. When the third elastic member 295a and the fourth elastic member 295b are
compressed, surface frictional forces between the first cam structures 244, 245, 291, and
293 may increase and the frictional torque may increase. For example, the second torque
structure 202 may include second cam structures 254, 255, 292, and 294 that compresses

or prolong the fifth elastic member 295c¢ and the sixth elastic member 295d. When the fifth
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elastic member 295c¢ and the sixth elastic member 295d are compressed, surface frictional
forces between the second cam structures 254, 255, 292, and 294 may increase and the

frictional torque may increase.

[93] In an embodiment, the hinge structure 200 may include a first cam member 290a
and a second cam member 290b. The first arm shaft 240S and the second arm shaft 250S
may pass through the first cam member 290a. The first cam member 290a may be
configured to be linearly moved along the first arm shaft 240S and the second arm shaft
2508. The first cam member 290a may include a first cam 291 engaged with the first arm
cam 244 of the first arm part 240, and a second cam 292 engaged with the third arm cam
254 of the second arm part 250. The first arm shaft 240S and the second arm shaft 250S
may pass through the second cam member 290b. The second cam member 290b may be
configured to be linearly moved along the first arm shaft 240S and the second arm shaft
250S. The second cam member 290b may include the third cam 293 engaged with the
second arm cam 245 of the first arm part 240, and the fourth cam 294 engaged with the

fourth arm cam 255 of the second arm part 250.

[94] In an embodiment, the first torque structure 201 may include the first arm cam 244
formed in the first arm part 240, the first cam 291 of the first cam member 290a, the third
clastic member 295a, the fourth elastic member 295b, the third cam 293 of the second cam
member 290b, and the second arm cam 245 of the first arm part 240. Then, the first arm
cam 244 and the second arm cam 245 may be configured to be rotated together with the
first arm shaft 240S, and the first cam member 290a and the second cam member 290b
may be configured to be linearly in the axial direction. For example, the first arm cam 244
and the second arm cam 245 may be referenced as rotary cams, and the first cam 291 and

the third cam 293 may be referenced as linear cams. The third elastic member 295a and the
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fourth elastic member 295b may be compressed or prolonged through movements of the

first cam member 290a and the second cam member 290b.

[95] In an embodiment, the third elastic member 295a may be disposed in the first arm
shaft 240S. The third elastic member 295a may be disposed between the first cam 291 of
the first cam member 290a and the first fixing member 236. The third elastic member 295a
may be compressed when the first cam member 290a is moved in the second axial direction
@), and may be prolonged when the first cam member 290a is moved in the first axial
direction (D. In an embodiment, the fourth elastic member 295b may be disposed in the
first arm shaft. The fourth elastic member 295b may be disposed between the third cam
293 of the second cam member 290b and the first fixing member 236. The fourth elastic
member 295b may be compressed when the second cam member 290b is moved in the first
axial direction (1, and may be prolonged when the second cam member 290b is moved in

the second axial direction 2.

[96] In an embodiment, the second torque structure 202 may include the third arm cam
254 formed in the second arm part 250, the second cam 292 of the first cam member 290a,
the fifth elastic member 295c¢, the sixth elastic member 295d, the fourth cam 294 of the
second cam member 290b, and the fourth arm cam 255 of the second arm part 250. Then,
the third arm cam 254 and the fourth arm cam 255 may be configured to be rotated together
with the second arm shaft 250S, and the first cam member 290a and the second cam
member 290b may be configured to be linearly moved in the axial direction. For example,
the third arm cam 254 and the fourth arm cam 255 may be referenced as rotary cams, and
the second cam 292 and the fourth cam 294 may be referenced as linear cams. The fifth
elastic member 295¢ and the sixth elastic member 295d may be compressed or prolonged

through movements of the first cam member 290a and the second cam member 290b.
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[97] Inan embodiment, the fifth elastic member 295¢ may be disposed in the second arm
shaft 250S. The fifth elastic member 295¢ may be disposed between the second cam 292
of the first cam member 290a and the first fixing member 236. The fifth elastic member
295¢ may be compressed when the first cam member 290a is moved in the second axial
direction (2), and may be prolonged when the first cam member 290a is moved in the first
axial direction (. In an embodiment, the sixth elastic member 295d may be disposed in
the second arm shaft 250S. The sixth elastic member 295d may be disposed between the
fourth cam 294 of the second cam member 290b and the first fixing member 236. The sixth
elastic member 295d may be compressed when the second cam member 290b is moved in
the first axial direction (1, and may be prolonged when the second cam member 290b is

moved in the second axial direction (2.

[98] In an embodiment, the link structures 260 and 270 may be coupled to the first arm
shaft 240S and the second arm shaft 250S, and may be configured to be linearly moved in
the axial direction in correspondence to rotations of the first arm shaft 240S and the second
arm shaft 2508, respectively. In an embodiment, the link structures 260 and 270 may cause
the first arm shaft 240S and the second arm shaft 250S to interlock with each other such
that the first rotation structure 210 and the second rotation structure 220 are rotated at the

same angle in opposite directions.

[99] In an embodiment, the link structures 260 and 270 may include the first link
structure 260 and the second link structure 270. The first link structure 260 and the second
link structure 270 may be spaced apart from each other in the axial direction. For example,
the first arm part 240, the second arm part 250, the first cam structures 244, 245, 291, and
293, the second cam structures 254, 255, 292, and 294, and the first fixing member 236

may be disposed between the first link structure 260 and the second link structure 270.
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[100] In an embodiment, the link structure 260 may include a first part 260a, through
which the first arm shaft 240S passes, a second part 260b, through which the second arm
shaft 250S passes, and a first central part 260c connecting the first part 260a and the second
part 260b. For example, the first part 260a and the second part 260b may extend from the

first central part 260c in a direction that is substantially perpendicular to the axial direction.

[101] In an embodiment, referring to FIG. 6, a first guide groove 261 may be formed in
the first part 260a. A first guide pin 248 of the first arm shaft 240S may be accommodated
in the first guide groove 261. When the first arm shaft 2408 is rotated, the first guide pin
248 may be moved along the first guide groove 261, and thus, the first link structure 260

may be moved to one side in the axial direction.

[102] Inan embodiment, the first guide groove 261 may have a spiral shape that surrounds
the first arm shaft 240S. The first guide groove 261 may extend in a circumferential
direction and an axial direction of the first arm shaft 240S. An axial extension length of the
first guide groove 261 may correspond to an axial movement distance of the first link
structure 260. A circumferential extension length of the first guide groove 261 may

correspond to a rotational angle of the first link structure 260.

[103] In an embodiment, referring to FIG. 6, a second guide groove 262 may be formed
in the second part 260b. A third guide pin 258 of the second arm shaft 250S may be
accommodated in the second guide groove 262. When the second arm shaft 2508 is rotated,
the third guide pin 258 may be moved along the second guide groove 262, and thus, the

second link structure 270 may be moved to one side in the axial direction.

[104] In an embodiment, the second guide groove 262 may have a spiral shape that
surrounds the second arm shaft 250S. The second guide groove 262 may extend in a

circumferential direction and an axial direction of the second arm shaft 250S. An axial
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extension length of the second guide groove 262 may correspond to an axial movement
distance of the second link structure 270. A circumferential extension length of the second

guide groove 262 may correspond to a rotational angle of the second link structure 270.

[105] In an embodiment, the first guide groove 261 and the second guide groove 262 may
have shape that are symmetrical to each other with respect to a central axis. The central
axis may be defined as an axis that is spaced apart from the first arm shaft 240S and the
second arm shaft 250S by the same distance and is parallel to the axial direction. In an
embodiment, the first guide groove 261 and the second guide groove 262 may extend in
the same axial direction by the same length, and may extend at the same angle in opposite
circumferential directions. For example, in the folding operation and the unfolding
operation, the first rotation structure 210 and the second rotation structure 220 may be
rotated in opposite directions. Accordingly, the first arm shaft 240S and the second arm
shaft 250S may be rotated in opposite directions. Accordingly, the first guide groove 261
and the second guide groove 262 may be symmetrical to each other with respect to the
central axis such that the first link structure 260 is moved in the same direction when the

first arm shaft 240S and the second arm shaft 250S are rotated in opposite directions.

[106] For example, referring to FIGS. 10 and 11, the first guide groove 261 may extend
in the axial direction by a first length dI, and may extend at a first angle 01 in the
circumferential direction of the first arm shaft 240S. The second guide groove 262 may
extend in the axial direction by the first length d1, and may extend by the first angle 01 in
the circumferential direction of the second arm shaft 250S. In an embodiment, because the
first arm shaft 240S and the second arm shaft 250S are rotated in the same angle, the first
angle 01 and a second angle 02 may be the same. Meanwhile, the first length dI and a

second length d2 may be different.
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[107] Accordingly, the first link structure 260 may cause the first arm shaft 240S and the
second arm shaft 250S to interlock each other such that the first arm shaft 240S and the

second arm shaft 250S are rotated in opposite directions but are rotated at the same angle.

[108] In an embodiment, the second link structure 270 may include a third part 270a,
through which the first arm shaft 240S passes, a fourth part 270b, through which the second
arm shaft 250S passes, and a second central part 270c connecting the third part 270a and
the fourth part 270b. For example, the third part 270a and the fourth part 270b may extend
from the second central part 270c in a direction that is substantially perpendicular to the

axial direction.

[109] In an embodiment, referring to FIG. 6, a third guide groove 271 may be formed in
the third part 270a. A second guide pin 249 of the first arm shaft 240S may be
accommodated in the third guide groove 271. When the first arm shaft 240S is rotated, the
second guide pin 249 may be moved along the third guide groove 271, and thus, the second

link structure 270 may be moved to one side in the axial direction.

[110] In an embodiment, the third guide groove 271 may have a spiral shape that
surrounds the first arm shaft 240S. The third guide groove 271 may extend in a
circumferential direction and an axial direction of the first arm shaft 240S. An axial
extension length of the first guide groove 261 may correspond to an axial movement
distance of the second link structure 270. A circumferential extension length of the third

guide groove 271 may correspond to a rotational angle of the second link structure 270.

[111] In an embodiment, referring to FIG. 6, a fourth guide groove 272 may be formed in
the fourth part 270b. A fourth guide pin 259 of the second arm shaft 250S may be
accommodated in the fourth guide groove 272. When the second arm shaft 2508 is rotated,

the fourth guide pin 259 may be moved along the fourth guide groove 272, and thus, the
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second link structure 270 may be moved to one side in the axial direction.

[112] In an embodiment, the fourth guide groove 272 may have a spiral shape that
surrounds the second arm shaft 250S. The second guide groove 262 may extend in a
circumferential direction and an axial direction of the second arm shaft 250S. An axial
extension length of the second guide groove 262 may correspond to an axial movement
distance of the second link structure 270. A circumferential extension length of the fourth

guide groove 272 may correspond to a rotational angle of the second link structure 270.

[113] In an embodiment, the third guide groove 271 and the fourth guide groove 272 may
have a shape that are symmetrical to each other with respect to a central axis. The central
axis may be defined as an axis that is spaced apart from the first arm shaft 240S and the
second arm shaft 250S by the same distance and is parallel to the axial direction. In an
embodiment, the third guide groove 271 and the fourth guide groove 272 may extend in
the same axial direction by the same length, and may extend at the same angle in opposite
circumferential directions. For example, in the folding operation and the unfolding
operation, the first rotation structure 210 and the second rotation structure 220 may be
rotated in opposite directions. Accordingly, the first arm shaft 240S and the second arm
shaft 250S may be rotated in opposite directions. Accordingly, the third guide groove 271
and the fourth guide groove 272 may be symmetrical to each other with respect to the
central axis such that the second link structure 270 is moved in the same direction when

the first arm shaft 240S and the second arm shaft 250S are rotated in opposite directions.

[114] For example, referring to FIGS. 10 and 11, the third guide groove 271 may extend
in the axial direction by a second length d2, and may extend at a second angle 02 in the
circumferential direction of the first arm shaft 240S. The fourth guide groove 272 may

extend in the axial direction by the second length d2, and may extend by the second angle
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02 in the circumferential direction of the second arm shaft 250S. In an embodiment,
because the first arm shaft 240S and the second arm shaft 250S are rotated in the same
angle, the first angle 61 and the second angle 62 may be the same. Meanwhile, the first

length d1 and the second length d2 may be different.

[115] Accordingly, the second link structure 270 may cause the first arm shaft 240S and
the second arm shaft 2508 to interlock each other such that the first arm shaft 240S and the

second arm shaft 2508 are rotated in opposite directions but are rotated at the same angle.

[116] In an embodiment, the center bar 280 may be configured to support a rear surface
of the display 140 such that the folding area (e.g., the folding area 143 of FIG. 2A) of the
display (e.g., the display 140 of FIG. 2A) is maintained on a plane in the unfolded state. In
various embodiments, the center bar 280 may be configured to support the folding area 143
of the display 140, which is at least partially curved in the folded state. To achieve this, the
center bar 280 may be configured to be moved in the z/-z axis direction in the folding
operation and the unfolding operation. In an embodiment, the center bar 280 may interlock

with movements of the first link structure 260 and the second link structure 270.

[117] In an embodiment, the center bar 280 may be coupled to the first fixing member
236, the second fixing member 238, the first link structure 260, and the second link
structure 270. Referring to FIG. 4, the center bar 280 may at least partially overlap the first
central part 260c of the first link structure 260, the second central part 270c of the second
link structure 270, the first fixing member 236, and the second fixing member 238, when
the hinge structure 200 is viewed from a top. In an embodiment, the center bar 280 may

extend long in the axial direction.

[118] Referring to FIG. 7, the center bar 280 may include the first protruding part 283, the

second protruding part 284, a first inclined protrusion 281, and a second inclined protrusion
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282, which are formed on a rear surface of the center bar 280.

[119] Inan embodiment, a first elastic member 288 may be disposed in the first protruding
part 283. For example, the first elastic member 288 may surround at least a portion of the

first protruding part 283.

[120] In an embodiment, referring to FIG. 5, the first screw 283a may be coupled to the
first protruding part 283. Referring to FIG. 7, the first protruding part 283 may be at least
partially inserted into the first hole 2361 of the first fixing member 236. Then, at least a
portion of the first screw 283a may be located in an interior of the first hole 2361. A head
of the first screw 283a may support one side of the first elastic member 288. For example,

the head of the first screw 283a may be referenced as a flange.

[121] In an embodiment, a second elastic member 289 may be disposed in the second
protruding part 284. For example, the second elastic member 289 may surround at least a

portion of the second protruding part 284.

[122] In an embodiment, referring to FIG. 5, the second screw 284a may be coupled to
the second protruding part 284. Referring to FIG. 7, the second protruding part 284 may
be at least partially inserted into the second hole 2381 of the second fixing member 238.
Then, at least a portion of the second screw 284a may be located in an interior of the second
hole 2381. A head of the second screw 284a may support one side of the second elastic
member 289. For example, the head of the second screw 284a may be referenced as a

flange.

[123] In an embodiment, the first protruding part 283 and the second protruding part 284
may extend long as compared with a z axis displacement, by which the center bar 280 may

be moved. Accordingly, the center bar 280 may be moved in the z axis direction while the
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first protruding part 283 and the second protruding part 284 are accommodated in the first
hole 2361 and the second hole 2381, respectively. That is, the first protruding part 283 and

the second protruding part 284 may guide movement of the center bar 280.

[124] In an embodiment, the first elastic member 288 may be at least partially located in
an interior of the first hole 2361 of the first fixing member 236. The first elastic member
288 may provide an elastic force to the center bar 280. The first elastic member 288, for
example, may be configured to be compressed as the center bar 280 is moved in the z axis

direction and be prolonged as the center bar 280 is moved in the -z axis direction.

[125] In an embodiment, the second elastic member 289 may be at least partially located
in an interior of the second hole 2381 of the second fixing member 238. The second elastic
member 289 may provide an elastic force to the center bar 280. The second elastic member
289, for example, may be configured to be compressed as the center bar 280 is moved in

the z axis direction and be prolonged as the center bar 280 is moved in the -z axis direction.

[126] In an embodiment, referring to FIG. 7, the first inclined protrusion 281 may include
a third inclined surface 281a. The third inclined surface 281a may at least partially contact
a first inclined surface 264 formed in the first central part 260c of the first link structure
260. When the first link structure 260 is moved in the axial direction, the third inclined

surface 281a may be pressed in the z axis direction by the first inclined surface 264.

[127] In an embodiment, referring to FIG. 7, the second inclined protrusion 282 may
include a fourth inclined surface 282a. The fourth inclined surface 282a may at least
partially contact a second inclined surface 274 formed in the second central part 270c of
the second link structure 270. When the second link structure 270 is moved in the axial
direction, the fourth inclined surface 282a may be pressed in the z axis direction by the

second inclined surface 274.
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[128] In an embodiment, the center bar 280 may be configured to be moved in the z axis
direction and the —z axis direction through movements of the first link structure 260 and
the second link structure 270, and may be additionally moved by elastic forces of the first

elastic member 288 and the second elastic member 289.
[129]

[130] FIG. 8 is a view illustrating a rotation operation of the hinge structure according to
an embodiment. FIG. 8 is a view of the hinge structure, when viewed in direction “A”

illustrated in FIG. 3.

[131] FIG. 8A is a view illustrating the hinge structure 200 in the unfolded state. FIG. 8B
is a view illustrating the hinge structure 200 in the folded state. FIG. 8C is a view

illustrating the hinge structure 200 in the fully folded state.

[132] In an embodiment, the first guide rail 233 and the second guide rail 234 may be
formed in the fixing structure 230. In an embodiment, the first guide rail 233 may have a
substantially arc-shape. For example, a center of the arc of the first guide rail 233 may be
the first rotation axis R1. That is, the first guide rail 233 may guide the first rotation
structure 210 such that the first rotation structure 210 is rotated along a rotation path, a
center of which is the first rotation axis R1. In an embodiment, the second guide rail 234
may have a substantially arc-shape. For example, a center of the arc of the second guide
rail 234 may be the second rotation axis R2. That is, the second guide rail 234 may guide
the second rotation structure 220 such that the second rotation structure 220 is rotated along

a rotation path, a center of which is the second rotation axis R2.

[133] In an embodiment, the first rotation structure 210 may include the first connection

part 212 and the first guide part 211. The first guide part 211 may have a substantially
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cylindrical shape. For example, a cross-section of the first guide part 211 may have a
substantially arc shape. In an embodiment, the first rotation structure 210 may be rotated
about the first rotation axis R1 while the first protrusion 213 of the first guide part 211 is
accommodated in the first guide rail 233 of the fixing structure 230. For example, when
the first connection part 212 is folded or unfolded together with the first housing 110, the
first rotation structure 210 may be rotated along a rotation path having an arc shape, a

center of which is the first rotation axis R1.

[134] In an embodiment, the second rotation structure 220 may include the second
connection part 222 and the second guide part 221. The second guide part 221 may have a
substantially cylindrical shape. For example, a cross-section of the second guide part 221
may have a substantially arc shape. In an embodiment, the second rotation structure 220
may be rotated about the second rotation axis R2 while the second protrusion 223 is
accommodated in the second guide rail 234. For example, when the second connection part
222 is folded or unfolded together with the second housing 120, the second rotation
structure 220 may be rotated along a rotation path having an arc shape, a center of which

1s the second rotation axis R2.

[135] In an embodiment, the first rotation axis R1 and the second rotation axis R2 may be
parallel to the axial direction of the hinge structure 200. In an embodiment, the first rotation
axis R1 and the second rotation axis R2 may be formed at locations that are spaced apart
from the first connection part 212 of the first rotation structure 210 and the second

connection part 222 of the second rotation structure 220 in the z axis direction.

[136] Referring to FIG. 8A, the first connection part 212 may restrict a direction, in which
the first rotation structure 210 may be rotated, to one in the unfolded state. For example, a

first end of the first guide rail 233 may be opened and another second end thereof may be
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covered by the first connection part 212. Accordingly, the first rotation structure 210 may
be rotated about the first rotation axis R1 in the clockwise direction with reference to the

drawings in the unfolded state and cannot be rotated in the counterclockwise direction.

[137] Referring to FIG. 8A, the second connection part 222 may restrict a direction, in
which the second rotation structure 220 may be rotated, to one in the unfolded state. For
example, a third end of the second guide rail 234 may be opened and another fourth end
thereof may be covered by the second connection part 222. Accordingly, the second
rotation structure 220 may be rotated about the second rotation axis R2 in the
counterclockwise direction with reference to the drawings in the unfolded state and cannot

be rotated in the clockwise direction.

[138] FIG. 9 is a view illustrating rotation operations and sliding operations of the arm
part and the rotation structure of the hinge structure according to an embodiment. FIG. 9 is

a view illustrating the hinge structure, when viewed in direction "B” illustrated in FIG. 3.

[139] FIG. 9A is a view illustrating the hinge structure 200 in the unfolded state. FIG. 9B
is a view illustrating the hinge structure 200 in the folded state. FIG. 9C is a view

illustrating the hinge structure 200 in the fully folded state.

[140] Referring to FIG. 9, when the hinge structure 200 is folded or unfolded, the rotation
structures 210 and 220 and the arm parts 240 and 250 may be rotated about different axes.
For example, the rotation structures 210 and 220 and the arm parts 240 and 250 may be
rotated in different rotation paths. Due to the difference of the rotation paths of the rotation
structures 210 and 220 and the arm parts 240 and 250, the arm parts 240 and 250 may be

slid when the hinge structure 200 is folded or unfolded.

[141] In an embodiment, the first rotation structure 210 may be rotated about the first

36



10

15

20

rotation axis R1 in the first rotation direction. For example, in the folding operation, the
first rotation structure 210 may be rotated in the clockwise direction. For example, with
reference to the unfolded state, a point of the first rotation structure 210, at which the first
sliding pin 246 is located, may be defined as a first point Al. In the folding and unfolding
operations, the first point A1 of the first rotation structure 210 may be moved along a first

rotation path P1.

[142] Referring to FIG. 9, the first arm part 240 and the first sliding pin 246 may be rotated
about the first arm shaft 240S. For example, in the folding operation, the first arm part 240
and the first sliding pin 246 may be rotated in the clockwise direction. For example, in the
unfolded state, the first sliding pin 246 may be located at the first point Al, and in the
folded state, the first sliding pin 246 may be located at a location that is spaced apart from
the first point A1 in a direction that is perpendicular to the axial direction. The first sliding
pin 246 may be moved along a second rotation path P2 in the folding and unfolding

operations.

[143] In various embodiments, the first rotation path P1 and the second rotation path P2
may be different. For example, the first rotation axis R1 and the first arm shaft 240S may
be parallel to each other but do not coincide with each other, and the rotation radii of the

first rotation structure 210 and the first arm part 240 may not coincide with each other.

[144] Accordingly, in the folding and unfolding operations, the first arm part 240 and the
first sliding pin 246 may be slid with respect to the first rotation structure 210. The sliding
operations of the first sliding pin 246 and the first arm part 240 may be guided as the first
sliding pin 246 is accommodated in the first sliding groove 215 of the first rotation structure
210. In an embodiment, when the folding operation is performed from the unfolded state,

a distance between the first sliding pin 246 and the first point A1 may increase. When the
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unfolding operation is performed from the fully folded state, the distance between the first

sliding pin 246 and the first point A1 may decrease.

[145] In an embodiment, the second rotation structure 220 may be rotated about the
second rotation axis R2 in the second rotation direction. For example, in the folding
operation, the second rotation structure 220 may be rotated in the counterclockwise
direction. For example, with reference to the unfolded state, a point of the second rotation
structure 220, at which the second sliding pin 256 is located, may be defined as a second
point A2. In the folding and unfolding operations, the second point A2 may be moved

along a third rotation path P3.

[146] In an embodiment, the second arm part 250 and the second sliding pin 256 may be
rotated about the second arm shaft 250S. For example, in the folding operation, the second
arm part 250 and the second sliding pin 256 may be rotated in the counterclockwise
direction. For example, in the unfolded state, the second sliding pin 256 may be located at
the second point A2, and in the folded state, the second sliding pin 256 may be located at
a location that is spaced apart from the second point A2 in a direction that is perpendicular
to the axial direction. The second sliding pin 256 may be moved along a fourth rotation

path P4 in the folding and unfolding operations.

[147] In various embodiments, the third rotation path P3 and the fourth rotation path P4
may be different. For example, the second rotation axis R2 and the second arm shaft 250S
may be parallel to each other but do not coincide with each other, and the rotation radii of
the second rotation structure 220 and the second arm part 250 may not coincide with each

other.

[148] Accordingly, in the folding and unfolding operations, the second arm part 250 and

the second sliding pin 256 may be slid with respect to the second rotation structure 220.
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The sliding operations of the second sliding pin 256 and the second arm part 250 may be
guided as the second sliding pin 256 is accommodated in the second sliding groove 225 of
the second rotation structure 220. In an embodiment, when the folding operation is
performed from the unfolded state, a distance between the second sliding pin 256 and the
second point A2 may increase. When the unfolding operation is performed from the fully
folded state, the distance between the second sliding pin 256 and the second point A2 may

decrease.

[149] FIG. 10 is a view illustrating the link structure and the center bar of the hinge
structure in the unfolded state according to an embodiment. FIG. 11 is a view illustrating
the link structure and the center bar of the hinge structure in the fully folded state according

to an embodiment.

[150] In an embodiment, when the electronic device 100 and/or the hinge structure 200
performs the folding operation and the unfolding operation, the link structures 260 and 270
may be configured to be moved in the axial direction. The first link structure 260 and the
second link structure 270 may be disposed at locations that are spaced apart from each
other in the axial direction. The first link structure 260 may be located at a location that is
spaced apart from the second link structure 270 in the first axial direction (D). The second
link structure 270 may be located at a location that is spaced apart from the first link

structure 260 in the second axial direction 2.

[151] In an embodiment, the first coupling part 241 and the second coupling part 242 of
the first arm part 240, the third coupling part 251 and the fourth coupling part 252 of the
second arm part 250, the first fixing member 236, the first cam member 290a, the second
cam member 290b, and the elastic members 295a, 295b, 295¢, and 295d may be disposed

between the first link structure 260 and the second link structure 270.
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[152] In an embodiment, the first link structure 260 may be configured such that the first
part 260a 1s coupled to the first arm shaft 240S and the second part 260b is coupled to the
second arm shaft 250S. For example, the first link structure 260 may be moved in the axial
direction along the first arm shaft 240S and the second arm shaft. The first guide pin 248
of the first arm shaft 240S may be located in the first guide groove 261 formed in the first
part 260a. The third guide pin 258 of the second arm shaft 250S may be located in the

second guide groove 262 formed in the second part 260b.

[153] In an embodiment, the first link structure 260 may be disposed between the fixing
structure 230 and the arm parts 240 and 250. For example, the first part 260a of the first
link structure 260 may be disposed between the fixing structure 230 and the first coupling
part 241 of the first arm part 240, and the second part 260b may be disposed between the

fixing structure 230 and the third coupling part 251 of the second arm part 250.

[154] In an embodiment, the first link structure 260 may be disposed to be spaced apart
from the fixing structure 230 and/or the arm parts 240 and 250 in the axial direction. For
example, referring to FIG. 10 corresponding to the unfolded state, the first link structure
260 may at least partially contact the fixing structure 230, and may be spaced apart from
the first coupling part 241 of the first arm part 240 and the third coupling part 251 of the
second arm part 250 by a first distance d1. The first distance d1 may be substantially the
same as or larger than the axial movement displacement of the first link structure 260. For
example, referring to FIG. 11 corresponding to the fully folded state, the first link structure
260 may at least partially contact the first coupling part 241 of the first arm part 240 and
the third coupling part 251 of the second arm part 250, and may be spaced apart from the
fixing structure 230 by the first distance d1. The first distance d1 may be substantially the

same as or larger than the axial movement displacement of the first link structure 260. For
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example, the fixing structure 230 and the arm parts 240 and 250 may perform a stopper

function of restricting a maximum movement distance of the first link structure 260.

[155] In an embodiment, in the unfolded state of FIG. 10, the first guide pin 248 may be
located at a first end 261a of the first guide groove 261, and the third guide pin 258 may
be located at a first end 262aof the second guide groove 262. In various embodiments, the
unfolded state may include a state, in which the first part 260a and the second part 260b of

the first link structure 260 at least partially contact the fixing structure 230.

[156] In an embodiment, in the fully folded state of FIG. 11, the first guide pin 248 may
be located at a second end 261b of the first guide groove 261, and the third guide pin 258
may be located at a second end 262b of the second guide groove 262. In various
embodiments, the fully folded state may include a state, in which the first part 260a of the
first link structure 260 at least partially contacts the first coupling part 241 of the first arm
part 240 and the second part 260b of the first link structure 260 at least partially contacts

the third coupling part 251 of the second arm part 250.

[157] In an embodiment, distances between the first ends 261a and 262b and the second
ends 261b and 262b of the first guide groove 261 and the second guide groove 262, which

are measured in the axial direction, may be substantially the same as the first distance d1.

[158] In an embodiment, the second link structure 270 may be configured such that the
third part 270a is coupled to the first arm shaft 240S and the fourth part 270b is coupled to
the second arm shaft 250S. For example, the second link structure 270 may be moved in
the axial direction along the first arm shaft 240S and the second arm shaft 250S. The second
guide pin 249 of the first arm shaft 240S may be located in the third guide groove 271
formed in the third part 270a. The fourth guide pin 259 of the second arm shaft 250S may

be located in the fourth guide groove 272 formed in the fourth part 270b.
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[159] In an embodiment, the second link structure 270 may be disposed between the
second fixing member 238 and the arm parts 240 and 250. For example, the third part 270a
of the second link structure 270 may be disposed between the second fixing member 238
and the second coupling part 242 of the first arm part 240, and the fourth part 270b may be
disposed between the second fixing member 238 and the fourth coupling part 252 of the

second arm part 250.

[160] Inan embodiment, the second link structure 270 may be disposed to be spaced apart
from the second fixing member 238 and/or the arm parts 240 and 250 in the axial direction.
For example, referring to FIG. 10 corresponding to the unfolded state, the second link
structure 270 may at least partially contact the second fixing member 238, and may be
spaced apart from the second coupling part 242 of the first arm part 240 and the fourth
coupling part 252 of the second arm part 250 by a second distance d2. The second distance
d2 may be substantially the same as or larger than the axial movement displacement of the
second link structure 270. For example, referring to FIG. 11 corresponding to the fully
folded state, the second link structure 270 may at least partially contact the second coupling
part 242 of the first arm part 240 and the fourth coupling part 252 of the second arm part
250, and may be spaced apart from the second fixing member 238 by the second distance
d2. The second distance d2 may be substantially the same as or larger than the axial
movement displacement of the second link structure 270. For example, the second fixing
member 238 and the arm parts 240 and 250 may perform a stopper function of restricting

a maximum movement distance of the second link structure 270.

[161] In an embodiment, in the unfolded state of FIG. 10, the second guide pin 249 may
be located at a first end 271a of the third guide groove 271, and the fourth guide pin 259

may be located at a first end 272a of the fourth guide groove 272. In various embodiments,
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the unfolded state may include a state, in which the third part 270a and the fourth part 270b

of the second link structure 270 at least partially contact he second fixing member 238.

[162] In an embodiment, in the fully folded state of FIG. 11, the second guide pin 249
may be located at a second end 271b of the third guide groove 271, and the fourth guide
pin 259 may be located at a second end 272b of the fourth guide groove 272. In various
embodiments, the fully folded state may include a state, in which the third part 270a of the
second link structure 270 at least partially contacts the second coupling part 242 of the first
arm part 240 and the fourth part 270b of the second link structure 270 at least partially

contacts the fourth coupling part 252 of the second arm part 250.

[163] In an embodiment, distances between the first ends 271a and 272b and the second
ends 271b and 272b of the third guide groove 271 and the fourth guide groove 272, which
are measured in the axial direction, may be substantially the same as the second distance

d2.

[164] In various embodiments, the first distance d1 and the second distance d2 may be the
same. For example, a displacement of the first link structure 260 and a displacement of the
second link structure 270 may be the same. However, the displacement (e.g., the first
distance d1) of the first link structure 260 and the displacement (e.g., the second distance
d2) of the second link structure 270 are not limited to being necessarily the same. For
example, the second link structure 270 may be configured to have a displacement that is
larger than that of the first link structure 260 in the axial direction. Then, the third guide
groove 271 and the fourth guide groove 272 of the second link structure 270 may extend
longer in the axial direction, and the second fixing member 238 and the arm parts 240 and
250 may be disposed to have a larger distance in consideration of the increased

displacements.
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[165] Referring to the folding operation of the hinge structure 200 being changed from
the unfolded state illustrated in FIG. 10 to the folded state illustrated in FIG. 11, the first
rotation structure 210, the first arm part 240, and the first arm shaft 240S may be rotated
in the clockwise direction when viewed in the second axial direction . The first guide
pin 248 and the second guide pin 249 provided to the first arm shaft 240S may be rotated
in the clockwise direction. The second rotation structure 220, the second arm part 250, and
the second arm shaft 250S may be rotated in the counterclockwise direction when viewed
in the second axial direction 2. The third guide pin 258 and the fourth guide pin 259
provided to the second arm shaft 250S may be rotated in the counterclockwise direction.
The first link structure 260 may be configured to be moved in the second axial direction
@), and the second link structure 270 may be configured to be moved in the first axial
direction (D. In an embodiment, the center bar 280 may be moved in the -z axis direction
in the folding operation. For example, the center bar 280 may be moved in the -z axis
direction while the second protruding part 284 of the center bar 280 is accommodated in

the second hole 2381 of the second fixing member 238.

[166] Referring to the unfolding operation of the hinge structure 200 being changed from
the folded state illustrated in FIG. 11 to the unfolded state illustrated in FIG. 10, the first
rotation structure 210, the first arm part 240, and the first arm shaft 240S may be rotated
in the counterclockwise direction when viewed in the second axial direction ). The first
guide pin 248 and the second guide pin 249 provided to the first arm shaft 240S may be
rotated in the counterclockwise direction. The second rotation structure 220, the second
arm part 250, and the second arm shaft 250S may be rotated in the clockwise direction
when viewed in the second axial direction (2). The third guide pin 258 and the fourth guide

pin 259 provided to the second arm shaft 250S may be rotated in the clockwise direction.
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The first link structure 260 may be configured to be moved in the first axial direction (D,
and the second link structure 270 may be configured to be moved in the second axial
direction @. In an embodiment, the center bar 280 may be moved in the z axis direction in
the folding operation. For example, the center bar 280 may be moved in the z axis direction
while the second protruding part 284 of the center bar 280 is accommodated in the second

hole 2381 of the second fixing member 238.

[167] In an embodiment, movement directions of the first link structure 260 and the
second link structure 270 may be related to extension directions of the guide grooves 261,
262,271, and 272. For example, the second ends 261b and 262b of the first guide groove
261 and the second guide groove 262 of the first link structure 260 may be located in the
first axial direction (D of the first ends 261a and 262a, and thus, the first link structure 260
may be moved in the second axial direction 2 in the folding operation. For example, the
second ends 271b and 272b of the third guide groove 271 and the fourth guide groove 272
of the second link structure 270 may be located in the second axial direction (2) of the first
ends 271a and 272a, and thus, the second link structure 270 may be moved in the first axial

direction (D in the folding operation.

[168] FIGS. 10 and 11 illustrate that the first link structure 260 and the second link
structure 270 are moved in opposite directions, but the hinge structure 200 according to
embodiments disclosed in the disclosure is not limited to being necessarily moved in
opposite directions. In various embodiments, the first link structure 260 and the second
link structure 270 may be configured to be moved in the same direction. In the embodiment,
the guide grooves 261 and 262 of the first link structure 260 and the guide grooves 271 and

272 of the second link structure 270 may extend in the same direction.

[169] FIG. 12 is a view illustrating the link structure of the hinge structure in the unfolded
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state according to an embodiment. FIG. 13 is a view illustrating the link structure of the

hinge structure in the fully folded state according to an embodiment.

[170] In an embodiment, a first opening 263 may be formed in the first central part 260c
of the first link structure 260. A portion of a side wall of the first opening 263 may include
the first inclined surface 264. The first inclined surface 264 may at least partially contact
the third inclined surface 281a of the first inclined protrusion 281. In an embodiment, the
first inclined surface 264 may be formed to be inclined in the -z axis direction as it goes in

the first axial direction (D).

[171] In an embodiment, a second opening 273 may be formed in the second central part
270c of the second link structure 270. A portion of a side wall of the second opening 273
may include the second inclined surface 274. The second inclined surface 274 may at least
partially contact the fourth inclined surface 282a of the second inclined protrusion 282. In
an embodiment, the second inclined surface 274 may be formed to be inclined in the z axis

direction as it goes in the first axial direction (D.

[172] At least portions of the first protruding part 283 and the first elastic member 288
may be disposed in an interior of the first hole 2361 of the first fixing member 236. A first
stepped portion 2363 that faces a first flange 283b of the first protruding part 283 or the
head of the first screw 283a in the z axis direction may be formed on an inner surface of
the first hole 2361. The first stepped portion 2363 may support the first elastic member
288.

[173] Inan embodiment, at least portions of the second protruding part 284 and the second
elastic member 289 may be disposed in an interior of the second hole 2381 of the second
fixing member 238. A second stepped portion 2383 that faces a second flange 284b of the

second protruding part 284 or the head of the second screw 284a in the z axis direction
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may be formed on an inner surface of the second hole 2381. The second stepped portion

2383 may support the second elastic member 289.

[174] In an embodiment, the center bar 280 may be coupled to the first link structure 260,
the second link structure 270, the first fixing member 236, and the second fixing member
238 to be moved in the z axis direction. In an embodiment, the center bar 280 may include
the first inclined protrusion 281, the second inclined protrusion 282, the first protruding

part 283, and the second protruding part 284, which protrude in the —z axis direction.

[175] In an embodiment, the center bar 280 may be disposed such that the first inclined
protrusion 281 is at least partially accommodated in the first opening 263 of the first link
structure 260, the second inclined protrusion 282 is at least partially accommodated in the
second opening 273 of the second link structure 270, the first protruding part 283 is at least
partially accommodated in the first hole 2361 of the first fixing member 236, and the
second protruding part 284 is at least partially accommodated in the second hole 2381 of

the second fixing member 238.

[176] In an embodiment, the first protruding part 283 may include the first flange 283b
formed at the -z axis end thereof. The first flange 283b may support one side of the first
elastic member 288. According to various embodiments, the first protruding part 283 may
include a first protruding boss and the first screw 283a coupled to the first protruding boss.
The head of the first screw 283a may define the first flange 283b. However, the first
protruding part 283 is not limited to being formed through coupling of the first protruding
boss and the first screw 283a, and the first protruding part 283 may include various stepped

structures or flange structures that may support the first elastic member 288.

[177] In an embodiment, the second protruding part 284 may include the second flange

284b formed at the -z axis end thereof. The second flange 284b may support one side of
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the second elastic member 289. According to various embodiments, the second protruding
part 284 may include a second protruding boss and the second screw 284a coupled to the
second protruding boss. The head of the second screw 284a may define the flange.
However, the second protruding part 284 is not limited to being formed through coupling
of the second protruding boss and the second screw 284a, and the second protruding part
284 may include various stepped structures or flange structures that may support the second

elastic member 289.

[178] Inan embodiment, the first elastic member 288 may be disposed to surround at least
a portion of the first protruding part 283. One side of the first elastic member 288 may be
supported by the first flange 283b of the first protruding part 283 or the head of the first
screw 283a, and an opposite side thereof may be supported by the first stepped portion
2363 of the first hole 2361 of the first fixing member 236. For example, the first stepped
portion 2363 may face the first flange 283b of the first protruding part 283 or the head of
the first screw 283a in the z axis direction. In various embodiments, the first elastic member
288 may be in a compressed state in the unfolded state of FIG. 12, and may be in a
prolonged state in the fully folded state of FIG. 13 as compared with the unfolded state.
For example, the first elastic member 288 may be a further compressed state in the unfolded
state and the fully folded state as compared with an equilibrium state. In an embodiment,
the first elastic member 288 may be configured to be supported by the first stepped portion
2363 and press the first flange 283b of the first protruding part 283 in the —z axis direction
in the unfolded state. Accordingly, the center bar 280 may be moved by a specific height
“h” in the —z axis direction in the fully folded state, and may provide a space, in which the
folded area 143 of the display 140 is located, in the folded state (e.g., FIG. 2B) or the fully

folded state (e.g., FIG. 2C).
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[179] In an embodiment, the second elastic member 289 may be disposed to surround at
least a portion of the second protruding part 284. One side of the second elastic member
289 may be supported by the second flange 284b of the second protruding part 284 or the
head of the second screw 284a, and an opposite side thereof may be supported by the
second stepped portion 2383 of the second hole 2381 of the second fixing member 238.
For example, the second stepped portion 2383 may face the second flange 284b of the
second protruding part 284 or the head of the second screw 284a in the z axis direction. In
various embodiments, the second elastic member 289 may be in a compressed state in the
unfolded state of FIG. 12, and may be in a prolonged state in the fully folded state of FIG.
13 as compared with the unfolded state. For example, the second elastic member 289 may
be a further compressed state in the unfolded state and the fully folded state as compared
with an equilibrium state. In an embodiment, the second elastic member 289 may be
configured to be supported by the second stepped portion 2383 and press the second flange
284b of the second protruding part 284 in the —z axis direction in the unfolded state.
Accordingly, the center bar 280 may be moved by the specific height “h” in the —z axis
direction in the fully folded state, and may provide a space, in which the folding area (e.g.,
the folding area 143 of FIG. 2B) of the display (e.g., the display 140 of FIG. 2B) is located,

in the folded state (e.g. FIG. 2B) or the fully folded state (e.g., FIG. 2C).

[180] In an embodiment, the first inclined protrusion 281 may include the third inclined
surface 281a that at least partially contacts the first inclined surface 264 of the first link
structure 260. The third inclined surface 281a may be formed to be inclined in the -z axis
direction as it goes in the first axial direction (D. The third inclined surface 281a and the
first inclined surface 264 may at least partially surface-contact each other. In various

embodiments, an inclination direction of the third inclined surface 281a may be related to
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a direction of the first inclined surface 264 of the first link structure 260 and a movement
direction of the first link structure 260. For example, the third inclined surface 281a may
be inclined such that the center bar is moved in the -z axis direction in the folding operation.
For example, the inclination directions of the third inclined surface 281a and the first
inclined surface 264 may be variously provided according to the movement direction of

the first link structure 260.

[181] In an embodiment, the second inclined protrusion 282 may include the fourth
inclined surface 282a that at least partially contacts the second inclined surface 274 of the
second link structure 270. The fourth inclined surface 282a may be formed to be inclined
in the -z axis direction as it goes in the first axial direction (. The fourth inclined surface
282a and the second inclined surface 274 may at least partially surface-contact each other.
In various embodiments, an inclination direction of the fourth inclined surface 282a may
be related to a direction of the second inclined surface 274 of the second link structure 270
and a movement direction of the second link structure 270. For example, the fourth inclined
surface 282a may be inclined such that the center bar 280 is moved in the -z axis direction
in the folding operation. For example, the inclination directions of the fourth inclined
surface 282a and the second inclined surface 274 may be variously provided according to

the movement direction of the second link structure 270.

[182] In an embodiment, the hinge structure 200 may be folded from the unfolded state
illustrated in FIG. 12 to the folded state illustrated in FIG. 13. In the folding operation, the
first rotation structure 210, the first arm part 240, and the first arm shaft 240S may be
rotated in the clockwise direction. In the folding operation, the second rotation structure
220, the second arm part 250, and the second arm shaft 250S may be rotated in the

counterclockwise direction. Referring to FIGS. 10 and 11 above, the first link structure 260
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may be moved in the second axial direction (2 by the first guide pin 248 and the third guide
pin 258. The compressed first elastic member 288 may press the first flange 283b of the
first protruding part 283 in the -z axis direction. Then, the first inclined surface 264 may
be moved in the second axial direction (2 along the third inclined surface 281a, and the
third inclined surface 281a may be moved in the —z axis direction along the first inclined
surface 264. In this way, the center bar 280 may be moved in the -z axis direction by
pressing the first elastic member 288 and moving the first inclined surface 264 of the first
link structure 260. Referring to FIGS. 10 and 11 above, the second link structure 270 may
be moved in the first axial direction (D by the second guide pin 249 and the fourth guide
pin 259. The compressed second elastic member 289 may press the second flange 284b of
the second protruding part 284 in the -z axis direction. Then, the second inclined surface
274 may be moved in the first axial direction (U along the fourth inclined surface 282a,
and the fourth inclined surface may be moved in the —z axis direction along the second
inclined surface 274. In this way, the center bar 280 may be moved in the -z axis direction
by pressing the second elastic member 289 and moving the second inclined surface 274 of
the second link structure 270. In an embodiment, the center bar 280 may be moved by the
specific height “h” in the —z axis direction in the folding operation, and thus, a space, in
which the folding area (e.g., the folding area 143 of FIG. 2B) of the display (e.g., the

display 140 of FIG. 2B) is accommodated, may be provided.

[183] In an embodiment, the hinge structure 200 may be folded from the fully folded state
illustrated in FIG. 13 to the unfolded state illustrated in FIG. 12. In the unfolding operation,
the first rotation structure 210, the first arm part 240, and the first arm shaft 240S may be
rotated in the counterclockwise direction. In the unfolding operation, the second rotation

structure 220, the second arm part 250, and the second arm shaft 250S may be rotated in
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the clockwise direction.

[184] Referring to FIGS. 10 and 11 above, the first link structure 260 may be moved in
the first axial direction (D by the first guide pin 248 and the third guide pin 258. Through
movement of the first link structure, the first inclined surface 264 may press the third
inclined surface 281a in the z axis direction. Then, the relatively prolonged first elastic
member 288 may be gradually compressed while the unfolding operation is performed.
The first inclined surface 264 may be moved in the first axial direction (D along the third
inclined surface 281a, and the third inclined surface 281a may be moved in the z axis
direction along the first inclined surface 264. In this way, the center bar 280 may be moved
in the z axis direction through movement of the first inclined surface 264 of the first link
structure 260. Referring to FIGS. 10 and 11 above, the second link structure 270 may be
moved in the second axial direction (2) by the second guide pin 249 and the fourth guide
pin 259. Through movement of the second link structure 270, the second inclined surface
274 may press the fourth inclined surface 282a in the z axis direction. Then, the relatively
prolonged second elastic member 289 may be gradually compressed while the unfolding
operation is performed. The second inclined surface 274 may be moved in the second axial
direction (@ along the fourth inclined surface 282a, and the fourth inclined surface 282a
may be moved in the z axis direction along the second inclined surface 274. In this way,
the center bar 280 may be moved in the z axis direction through movement of the second
inclined surface 274 of the second link structure 270. In an embodiment, the center bar 280
may be moved in the z axis direction in the unfolding operation, and thus, may support a
rear surface of the folding area 143 of the display 140 by a flat surface in the unfolded

state.
[185] In various embodiments, the inclined surfaces 264 and 274 of the link structures 260
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and 270 may be inclined more upwards in the z axis direction as it goes in the movement
directions of the link structures 260 and 270 during the folding operation. For example, the
first inclined surface 264 of the first link structure 260 may be inclined more upwards in
the z axis direction as it goes in the second axial direction (2), and the second inclined
surface 274 of the second link structure 270 may be inclined more upwards in the z axis

direction as it goes in the first axial direction (D.

[186] In various embodiments, the first inclined surface 264 and the third inclined surface
281a may be inclined to at least partially surface-contact each other. In various
embodiments, an inclination angle of the first inclined surface 264 may be determined in
consideration of an axial displacement of the first link structure 260 and a z axis direction
displacement of the center bar. For example, inclination angles of the first inclined surface

1 k

ba=1a .
4 3 so that the center bar 280 1s

264 and the third inclined surface 281a may be
moved by the specific height “h” in the z axis direction when the first link structure 260 is

moved by a first distance.

[187] In various embodiments, the second inclined surface 274 and the fourth inclined
surface 282a may be inclined to at least partially surface-contact each other. In various
embodiments, an inclination angle of the second inclined surface 274 may be determined
in consideration of an axial displacement of the second link structure 270 and a z axis

direction displacement of the center bar 280. For example, inclination angles of the second

s —=il i
inclined surface 274 and the fourth inclined surface 282a may be RSk d2 so that the

center bar is moved by the specific height “h” in the z axis direction when the second link

structure 270 is moved by the second distance d2.

[188] As described above, the first distance d1 and the second distance d2 may be

different, and thus, the inclination angle of the first inclined surface 264 and the inclination
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angle of the second inclined surface 274 may be different.

[189] FIG. 14 is a view illustrating the link structure of the hinge structure in the unfolded
state according to an embodiment. FIG. 15 is a view illustrating the link structure of the

hinge structure in the fully folded state according to an embodiment.

[190] In an embodiment, the center bar 280 may be configured to maintain a horizontal
state in the unfolded state and the folded state (e.g., the fully folded state of FIG. 15). For
example, referring to a cross-sectional view, the center bar 280 may be configured such
that a normal vector of a surface that faces the rear surface of the display (e.g., the display
140 of FIG. 1) substantially faces the z axis direction. In an embodiment, the center bar
280 may be moved while maintaining a horizontal state in the folding operation and the

unfolding operation.

[191] In an embodiment, the center bar 280 may include a first area 280-1, in which the
first inclined protrusion 281 is formed, and a second area 280-2, in which the second
inclined protrusion 282 is formed. The first area 280-1 and the second area 280-2 may be
configured to have the same height in an arbitrary state such that the center bar 280 is
maintained horizontal. For example, in the unfolded state of FIG. 14, the fully folded state
of FIG. 15, and an arbitrary folded state between the unfolded state and the fully folded
state, the first area 280-1 and the second area 280-2 of the center bar 280 may have the

same height in the z axis direction.

[192] Referring to FIG. 14, in the unfolded state, the first area 280-1 and the second area
280-2 of the center bar 280 may have a first height h1 from a reference line. Referring to
the cross-sectional area, the first inclined protrusion 281 and the second inclined protrusion

282 of the center bar 280 may have the same z axis direction height in the unfolded state.
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[193] Referring to FIG. 15, in the fully folded state, the first area 280-1 and the second
area 280-2 of the center bar 280 may have a second height h2 from the reference line.
Referring to the cross-sectional area, the first inclined protrusion 281 and the second
inclined protrusion 282 of the center bar 280 may have the same z axis direction height in

the fully folded state.

[194] In the arbitrary state between the unfolded state and the fully folded state, the first
area 280-1 and the second area 280-2 of the center bar 280 may have a height that is small
than the first height hl and is larger than the second height h2. For example, the first
inclined protrusion 281 and the second inclined protrusion 282 of the center bar 280 may

have the same z axis direction height in the arbitrary folded state.

[195] In various embodiments, a difference between the first height hl and the second
height h2 may be substantially the same as the specific height illustrated in FIGS. 12 and

13.

[196] In various embodiments, the third inclined surface 264 of the first link structure 260
and the fourth inclined surface 274 of the second link structure 270 may have different
inclinations. However, the third inclined surface 264 and the fourth inclined surface 274
may be configured such that the first area 280-1 and the second area 280-2 of the center
bar 280 have the same z axis direction height in the arbitrary state between the fully folded
state and the unfolded state. To achieve this, the first inclined surface 281a, the second
inclined surface 282a, the third inclined surface 264, and the fourth inclined surface 274

may be substantially flat surfaces.

[197] FIG. 16 is a view illustrating maintenance of a horizontal state of the center bar
when the hinge structure is tilted according to an embodiment. FIG. 6 illustrates only the

first link structure, but the following contents may be applied to the second link structure
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in the same way.

[198] Referring to FIG. 16, the hinge structure 200 may be tilted. The tilting may include
a state, in which the first link structure 260 is rotated about an axis that is parallel to the z
axis. The tilting may mean that movement distances of the first part 260a and the second
part 260b of the first link structure 260 becomes different due to a difference between
rotational angles of the first arm shaft 240S and the second arm shaft 250S. For example,
when the user folds or unfolds the first housing 110 and the second housing 120 with
uneven forces, the rotational angles of the first arm shaft 240S and the second arm shaft
250S may become different. The difference between the rotational angles may cause a
difference between a rotational angle of the first guide pin 248 and a rotational angle of the
third guide pin 258, and may cause a difference between axial displacements of the first
part 260a and the second part 260b of the first link structure 260. For example, referring to
the drawings, as the first part 260a of the first link structure 260 is further moved than the
second part 260b in the first axial direction (D, the first link structure 260 may be rotated

about an axis that is parallel to the z axis in the counterclockwise direction to be tilted.

[199] In an embodiment, the center bar 280 may maintain a horizontal state even when
the hinge structure 200 is tilted. The center bar 280 may be supported by the first inclined
surface 264 of the first link structure 260 in the z axis direction. Accordingly, the first
inclined surface 264 may have a uniform z axis direction height regardless of tilting. The
center bar 280 of the hinge structure 200 may be configured to maintain a horizontal state

even when the first link structure 260 is tilted.

[200] For example, the hinge structure according to a comparative example includes a
gear structure that causes the first rotation structure and the second rotation structure to

interlock with each other. The gear structure may include a first gear corresponding to
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rotation of the first rotation structure, a second gear corresponding to rotation of the second
rotation structure, and an idle gear that connects the first gear and the second gear.
According to the gear structure, a backlash may occur between the engaged gears. Due to
the backlash, the first rotation structure and the second rotation structure may not interlock

with each other (e.g., tilting).

[201] The hinge structure 200 according to embodiments disclosed in the disclosure may
cause the first rotation structure 210 and the second rotation structure 220 to interlock with
each other through the spiral guide grooves 261, 262, 271, and 272 of the link structures
260 and 270 and the guide pins 248, 249, 258, and 259 of the arm shafts 240S and 250S.
Accordingly, by the hinge structure including the gear structure, the backlash may be
reduced or eliminated. Furthermore, because the link structures 260 and 270 require a
relatively small space as compared with the gear structure of the comparative example, the

hinge structure 200 and/or the electronic device 100 may be more slimmed.

[202] For example, the hinge structure according to a comparative example includes the
center bar that is driven by the first rotation structure and the second rotation structure. In
this case, when the first rotation structure and the second rotation structure do not interlock

with each other (e.g., tilting), the center bar may not maintain a horizontal state.

[203] The hinge structure 200 according to embodiments disclosed in the disclosure is
configured such that the center bar 280 interlocks through the link structures 260 and 270
that are moved in the axial direction in the folding operation and the unfolding operation,
and thus the center bar 280 may maintain a horizontal state even when the first rotation
structure 210 and the second rotation structure 220 do not interlock with each other (e.g.,
the tilting).

[204]
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[205] FIG. 17A is aview illustrating an example of the cam structures according to various
embodiments, and FIG. 17B is a view illustrating an engagement state of the cam structures

according to various embodiments.

[206] Prior to the description, a cam 1700a according to an embodiment may be applied

to at least one of the cam structures described above in FIGS. 4 to 7.

[207] Referring to FIG. 17A, the cam 1700a (or the cam structure) according to an
embodiment may include a cam support part B0, a plurality of mountains M1, M2, and
M3, and a plurality of valleys V1 and V2. The illustrated drawings suggest that the three
mountains M1, M2, and M3 and the three valleys V1 and V2 (a valley covered by a first
mountain M1 is not illustrated), the disclosure is not limited thereto. For example, the cam
1700a may have a structure including two or more cams and valleys. All of the plurality of
valleys M1, M2, and M3 may have the same structure. Alternatively, at least one of the
plurality of valleys M1, M2, and M3 may be different from the others. For example, as
illustrated, a second part P2 corresponding to a center of at least one mountain may have a
structure having a specific inclination angle (an inclination angle that is larger than 0
degrees, for example, around 5 degrees), and a central part of a remaining at least one

mountain may have a flat structure.

[208] According to an embodiment, at least one of the plurality of valleys M1, M2, and
M3, for example, the first mountain M1, as illustrated, may include a first part P1 having
a first inclination angle as1, the second part P2 having an second inclination angle as2, and
a third part P3 having a third inclination angle as3. One side (e.g., a -x axis end) of the first
part P1 may be connected to one side (e.g., an x axis end) of the first valley V1, and an
opposite side (e.g., an x axis end) of the first part P1 may be connected to one side (e.g., a

-x axis end) of the second part P2. The first part P1, for example, may have a ridge having
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the first inclination angle as1 with respect to the x axis. The first inclination angle as1 may
include an acute angle that is smaller than 90 degrees from the -x axis to the x axis direction

with respect to the y axis.

[209] One side (e.g., a -x axis end) of the second part P2 may be connected to an opposite
side (e.g., an x axis end) of the first part P1, and an opposite side (e.g., an X axis end) of
the second part P2 may be connected to one side (e.g., a -x axis end) of the third part P3.
The second part P2 may further protrude than the first part P1 and the third part P3 in the
y axis. A border area of the first part P1 and the second part P2 may be rounded at a first
curvature R1. The second part P2 may have the second inclination angle as2 with respect
to the x axis. The second inclination angle as2 may include an acute angle that is smaller
than 90 degrees from the —x axis to the x axis direction with respect to the y axis, and an
absolute angle of the second inclination angle as2 may be smaller than an absolute angle

of the first inclination angle asl.

[210] One side (e.g., a -x axis end) of the third part P3 may be connected to an opposite
side (e.g., an x axis end) of the second part P2, and an opposite side (e.g., an x axis end) of
the third part P3 may be connected to one side (e.g., a -x axis end) of the second valley V2.
The third part P3 may be formed to have a specific inclination, by which it is inclined from
the second part P2 in the x axis. A border area of the second part P2 and the third part P3
may be rounded at a second curvature R2. The second curvature R2 may have a value that
is smaller than the first curvature R1 (e.g., the first curvature is gentler than the second
curvature R2). The third part P3 may have the third inclination angle as3 with respect to
the x axis. The third inclination angle as3 may include an acute angle that is smaller than
90 degrees from the x axis to the -x axis direction with respect to the y axis, and an absolute

angle of the third inclination angle as3 may be greater than an absolute angle of the second
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inclination angle as2. According to various embodiments, the absolute value of the third
inclination angle as3 may be the same as or larger than the absolute angle of the first

inclination angle asl.

[211] Referring to FIG. 17B, the cam shape illustrated in FIG. 17A may be applied to the
at least cam or the at least one cam structure described above in FIGS. 2 to 16. For example,
in the illustrated drawings, a protrusion of the cam 1700a may be disposed to protrude from
the y axis to the -y axis direction, and a protrusion of a cam structure 1700b may be
disposed to protrude from the -y axis to the y axis direction. Alternatively, a recessed part
of the cam 1700a and a recessed part of the cam structure 1700b may be disposed to face
each other. At least a portion of a second part 1700a_P2 of the cam 1700a and at least a
portion of a second part 1700b_P2 of the cam structure 1700b may contact each other while
the electronic device (e.g., the electronic device 100 of FIG. 2) is in a free-stop section (a
section, in which the electronic device is hold in a specific angle range by a frictional force
between the cam 1700a and the cam structure 1700b). According to an embodiment, when
the electronic device is in the free-stop state described in FIGS. 15 or 16, the display (the
display 160 of FIGS. 1 or 2) may exert a repulsive force for restoring the display to the

unfolded state (the state of FIG. 14).

[212] According to an embodiment, the cam 1700a may be pushed in the x axis direction
by the restoring force of the display (e.g., a repulsive force of the display is applied in the
counterclockwise direction), and the cam structure 1700b may be pushed in the —x axis
direction by the restoring force of the display (e.g., a repulsive force of the display is
applied in the clockwise direction). In this process, because the second part 1700a_P2 of
the cam 1700a and the second part 1700b P2 of the cam structure 1700b contact each other

while having the second inclination angle as2 described above, the cam 1700a and the cam
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structure 1700b may offset at least a portion of the repulsive force (or the restoring force)
in the unfolding direction of the display whereby the pushing in the free-stop state that may
occur regardless of an intention of the user (e.g., an angle between the first housing (e.g.,
the first housing 110 of FIG. 1 or 2) and the second housing (e.g., the second housing 120
of FIG. 1 or 2) is changed) may be restrained. According to various embodiments, as in
FIG. 15 or 16 above, the electronic device may be in a holding state (or a free-stop state)
at a specific angle. In this case, the electronic device, as illustrated, may be disposed to be
engaged with the cam 1700a and the cam structure 1700b, and the repulsive force or the
restoring force of the display may offset a force applied to the unfolded state as in FIG. 14.
FIG. 17B exemplifies a structure, in which apexes of the mountains of both of the cam
1700a and the cam structure 1700b have the second inclination angle as2, but the disclosure
is not limited thereto. For example, the second part P2 having the second inclination angle

as2 may be formed in only at least one of the cam 1700a or the cam structure 1700b.

[213] Meanwhile, with reference to rotation in the unfolding direction, FIG. 17B is
illustrated with reference to a direction, in which the cam 1700a is rotated in the -x axis (or
the left side) to the x axis (or the right side) direction, but the disclosure is not limited
thereto. For example, according to a design aspect of the electronic device, a direction, in
which the cam 1700a is rotated from the x axis to the -x axis direction, may be a direction,

in which the display is operated from the folded state to the unfolded state.

[214] An electronic device according to embodiments disclosed in the disclosure may
include a first housing 110 and a second housing 120, a hinge structure 200 connected to
the first housing 110 and the second housing 120 such that the first housing 110 is rotated
about a first rotation axis R1 that is parallel to an axial direction thereof and the second

housing 120 is rotated about a second rotation axis R2 that is parallel to the axial direction,
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and a display 140 disposed to cover the first housing 110, the second housing 120, and the
hinge structure 200, in which the display 140 includes a folding area 143 that is flat in an
unfolded state and is curved in a folded state, and the hinge structure 200 may include a
first arm shaft 240S extending in a direction that is parallel to the axial direction, connected
to a fixing structure 230 to be rotatable, and rotated in correspondence to rotation of a first
rotation structure 210, a second arm shaft 250S extending in a direction that is parallel to
the axial direction, connected to the fixing structure 230 to be rotatable, and rotated in
correspondence to rotation of a second rotation structure 220, a link structure 260 coupled
to the first am shaft 240S and the second arm shaft 250S, in which the link structure 260 is
configured to be linearly moved in the axial direction according to rotation of the first arm
shaft 240S and the second arm shaft 250S, and a center bar 280 at least partially
overlapping the folding area 143 of the display 140 when viewed from a top, wherein the
center bar 280 is coupled to the link structure 260 and is configured to be moved in a
direction that is perpendicular to the axial direction in correspondence to linear movement

of the link structure 260.

[215] In various embodiments, the first arm shaft 240S may include a first guide pin 248
protruding from an outer surface thereof, the second arm shaft 250S may include a third
guide pin 258 protruding from an outer surface thereof, and the link structure 260 may
include a first part 260a coupled to the first arm shaft 240S, and in which the first guide
pin 248 is at least partially accommodated, a second part 260b coupled to the second arm
shaft 250S, and in which the third guide pin 258 is at least partially accommodated, and a

central part 260c connecting the first part 260a and the second part 260b.

[216] In various embodiments, a first guide groove 261 may extend by a first length in an

extension direction of the first arm shaft 240S and extends at a first angle in a
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circumferential direction of the first arm shaft 2408, a second guide groove 262 may extend
by a second length in an extension direction of the second arm shaft 250S and may extend
at a second angle in a circumferential direction of the second arm shaft 250S, the first
length and the second length may be substantially the same, and the first angle and the

second angle may have substantially the same size and opposite directions.

[217] In various embodiments, when a direction that is perpendicular to the axial direction
while facing the folding area 143 from the center bar 280 in the unfolded state is defined
as a first direction (e.g., the z axis direction), the center bar 280 may be configured to be
moved in the first direction in an unfolding operation of moving the hinge structure 200
from the folded state to the unfolded state, and the center bar 280 may be configured to be
moved in a second direction (e.g., the -z axis direction) that is opposite to the first direction
in a folding operation of moving the hinge structure 200 from the unfolded state to the

folded state.

[218] Invarious embodiments, the link structure 260 may include a first part 260a coupled
to the first arm shaft 2408, a second part 260b coupled to the second arm shaft 250S, and
a central part 260c connecting the first part 260a and the second part 260b, an opening 263
may be formed in the central part 260c of the link structure 260, a side wall of the opening
263 may include a first inclined surface 264 having a specific inclination angle with respect
to the axial direction, the center bar 280 may include an inclined protrusion 281, a part of
which is located in an interior of the opening 263, the inclined protrusion 281 may include
a third inclined surface 281a that at least partially contacts the first inclined surface 264,
and the first inclined surface 264 may press the third inclined surface 281a such that the
center bar 280 is moved toward the first direction or the second direction as the link

structure 260 is linearly moved in the axial direction.
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[219] In various embodiments, the hinge structure 200 may further include the fixing
structure 230 that supports the first arm shaft 240S and the second arm shaft 250S, and a
fixing member 238 supporting the first arm shaft 240S and the second arm shaft 250S and
disposed at a location that is spaced apart from the fixing structure 230 in the axial
direction, the center bar 280 may include a protruding part 283, at least a portion of which
extends into an interior of a hole 2361 formed in the fixing member 236, and an elastic
member 288 disposed in the protruding part 283 and that provides an elastic force to the
center bar 280, and the elastic member 288 may be configured to be compressed in the

unfolding operation and to be prolonged in the folding operation.

[220] In various embodiments, the hinge structure 200 may include a second link structure
270 disposed at a location that is spaced apart from the link structure 260 in the axial
direction, and that is linearly moved in the axial direction, the second link structure 270
may include a third part 270a coupled to the first arm shaft 240S, and in which a second
guide pin 249 of the first arm shaft 2408 is at least partially accommodated, a fourth part
270b coupled to the second arm shaft 250S, and in which a fourth guide pin 259 of the
second arm shaft 2508 is at least partially accommodated, and a second central part 270c
connecting the third part 270a and the fourth part 270b, a second opening 273 may be
formed in the second central part 270c, a side wall of the second opening 273 may include
a second inclined surface 274 having a specific inclination angle with respect to the axial
direction, at least a portion of the center bar 280 may include a second inclined protrusion
282 located in an interior of the second opening 273, and the second inclined protrusion
282 may include a fourth inclined surface 282a that at least partially contacts the second

inclined surface 274.

[221] In various embodiments, wherein the second link structure 270 may be moved in a
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direction that is the same as or opposite to that of the link structure 260, and the link
structure 260 may be configured to press the center bar 280 in a direction that is the same

as a direction, in which the center bar 280 is pressed.

[222] In various embodiments, the hinge structure 200 may further include the fixing
structure 230 that supports the first arm shaft 240S and the second arm shaft 250S, and a
fixing member 238 supporting the first arm shaft 240S and the second arm shaft 250S and
disposed at a location that is spaced apart from the fixing structure 230 in the axial
direction, the hinge structure 200 may further include a first arm part 240 coupled to the
first arm shaft 240S to be rotated together with the first arm shaft 240S, and a second arm
part 250 coupled to the second arm shaft 250S to be rotated together with the second arm
shaft 2508, and the link structure may be configured such that the first part 260a is located
between the first arm part 240 and the fixing structure 230 and the second part 260b is

located between the second arm part 250 and the fixing structure 230.

[223] In various embodiments, the link structure 260 may be configured to at least
partially contact any one of the first arm part 240 and the second arm part 250 or the fixing

structure 230 in the unfolded state.

[224] In various embodiments, the hinge structure 200 may include a first cam structure
244,245, 291, and 293 coupled to the first arm shaft 2408, a first elastic member 295a and
295b compressed or prolonged by the first cam structure 244, 245, 291, and 293, a second
cam structure 254, 255, 292, and 294 coupled to the second arm shaft 250S, and a second
elastic member 295¢ and 295d compressed or prolonged by the second cam structure 254,
255, 292, and 294, the first cam structure 244, 245, 291, and 293 may include a first arm
cam 244 and 245 formed in the first arm part 240 and rotated together with the first arm
part 240, and a first linear cam 291 and 293 coupled to the first arm shaft 240S to be linearly
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moved, and engaged with the first arm cam 244 and 245, and the second cam structure 254,
255, 292, and 294 may include a second arm cam 254 and 255 formed in the second arm
part 250 and rotated together with the second arm part 250, and a second linear cam 292
and 294 coupled to the second arm shaft 2508 to be linearly moved, and engaged with the

second arm cam 254 and 255.

[225] A hinge structure according to embodiments disclosed in the disclosure may include

a fixing structure 230,

[226] a first rotation structure 210 coupled to a first guide rail 232 of the fixing structure
230 to be rotated about a first rotation axis R1, a first arm shaft 240S extending in a
direction that is parallel to the first rotation axis R1 and connected to the fixing structure
230 to be rotatable, wherein the first arm shaft 240S includes a first guide pin 248
protruding from an outer surface thereof, a first arm part 240 coupled to the first arm shaft
240S to be rotated about the first arm shaft 240S, and connected to the first rotation
structure 210 to be slid, a second rotation structure 220 coupled to a second guide rail 234
of the fixing structure 230 to be rotated about a second rotation axis R2, a second arm shaft
2508 extending in a direction that is parallel to the second rotation axis R2 and connected
to the fixing structure 230 to be rotatable, wherein the second arm shaft 2508S includes a
third guide pin 258 protruding from an outer surface thereof, a second arm part 250 coupled
to the second arm shaft 250S to be rotated about the second arm shaft 250S, and connected
to the second rotation structure 220 to be slid, and a link structure 260 including a first part
260a, in which a first guide groove 261, through which the first arm shaft 240S passes and
in which the first guide pin 248 is at least partially accommodated, is formed, a second part
260b, in which a second guide groove 262, through which the second arm shaft 250S passes

and in which the third guide pin 258 is at least partially accommodated, is formed, and a
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central part 260c connecting the first part 260a and the second part 260b.

[227] In various embodiments, the link structure 260 may be configured to be linearly
moved in extension directions of the first arm shaft 240S and the second arm shaft 250S

when the first arm shaft 240S and/or the second arm shaft 2508 are rotated.

[228] In various embodiments, the link structure 260 may be configured to cause the first
arm shaft 240S and the second arm shaft 250S to interlock with each other when the first

arm shaft 240S and/or the second arm shaft 2508 are rotated in opposite directions.

[229] In various embodiments, the first guide groove 261 and the second guide groove

262 may have spiral shapes.

[230] In various embodiments, the first guide pin 248 and the third guide pin 258 may be
configured to press the link structure in the same direction when the first arm shaft 2408 is
rotated in a first rotational direction and the second arm shaft 2508 is rotated in a second

rotational direction that is opposite to the first rotational direction.

[231] In various embodiments, the first guide groove 261 may extend by a first length in
an extension direction of the first arm shaft 240S and may extend at a first angle in a
circumferential direction of the first arm shaft 240S, the second guide groove 262 may
extend by a second length in an extension direction of the second arm shaft 250S and may
extend at a second angle in a circumferential direction of the second arm shaft 250S, the
first length and the second length may be substantially the same, and the first angle and the

second angle may have substantially the same size and opposite directions.

[232] In various embodiments, the hinge structure may further include a center bar 280 at
least partially overlapping the central part of the link structure 260, and the center bar 280

may be configured to move in conjunction with rotation of the first arm shaft 240S and the
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second arm shaft 250S through the link structure 260.

[233] In various embodiments, an opening 263 may be formed in the central part 260c of
the link structure 260, a portion of a side surface of the opening 263 may include a first
inclined surface 264, the center bar 280 may include an inclined protrusion 281 at least
partially accommodated in an interior of the opening 263, and the inclined protrusion 281
may include a third inclined surface 281a that at least partially contacts the first inclined

surface 264.

[234] In various embodiments, the hinge structure may be configured such that the link
structure 260 is linearly moved along the first arm shaft 240S and the second arm shaft
2508 and the center bar 280 is moved in a direction that is perpendicular to the linear
movement direction in correspondence to the linear movement, in a folding operation and

an unfolding operation.

[235] It should be appreciated that various embodiments of the present disclosure and the
terms used therein are not intended to limit the technological features set forth herein to
particular embodiments and include various changes, equivalents, or replacements for a
corresponding embodiment. With regard to the description of the drawings, similar
reference numerals may be used to refer to similar or related elements. It is to be understood
that a singular form of a noun corresponding to an item may include one or more of the
things, unless the relevant context clearly indicates otherwise. As used herein, each of such
phrases as "A or B," "at least one of A and B," "at least one of A or B," "A, B, or C," "at
least one of A, B, and C," and "at least one of A, B, or C," may include any one of, or all
possible combinations of the items enumerated together in a corresponding one of the
phrases. As used herein, such terms as "1st" and "2nd," or "first" and "second" may be used

to simply distinguish a corresponding component from another, and does not limit the
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components in other aspect (e.g., importance or order). It is to be understood that if an
element (e.g., a first element) is referred to, with or without the term "operatively" or

nn

"communicatively", as "coupled with," "coupled to," "connected with," or "connected to"
another element (e.g., a second element), it means that the element may be coupled with
the other element directly (e.g., wiredly), wirelessly, or via a third element.

[236] According to the situation, an expression “adapted to or configured to,” if used in
this disclosure, may be used interchangeably with the expression “suitable for”, “having
the capacity to”, “adapted to”, “made to”, “capable of”, or “designed to” in hardware or
software, for example. The expression “a device configured to” may mean that the device
1s “capable of” operating together with another device or other components. A “processor
set to (or configured to) perform A, B, and C” may mean a dedicated processor (e.g., an
embedded processor) for performing corresponding operations or a generic-purpose
processor (e.g., a CPU or an AP) that performs corresponding operations by executing one
or more programs stored in a memory device (e.g., memory), for example.

[237] As used in connection with various embodiments of the disclosure, the term
"module" may include a unit implemented in hardware, software, or firmware, and may
interchangeably be used with other terms, e.g., "logic," "logic block," "part," or "circuitry".
A module may be a single integral component, or a minimum unit or part thereof, adapted
to perform one or more functions. The “module” may be implemented mechanically or
electronically and may include an application-specific integrated circuit (ASIC) chip, field-
programmable gate arrays (FPGAs), or a programmable-logic device for performing some
operations, for example, which are known or will be developed.

[238] At least a part of an apparatus (e.g., modules or functions thereof) or a method (e.g.,

operations) in various embodiments may be implemented by instructions stored in
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computer-readable storage media (e.g., memory) in the form of a program module. The
instructions, when executed by a processor (e.g., a processor), may cause the processor to
perform functions corresponding to the instructions. The computer-readable storage media
may include a hard disk, a floppy disk, a magnetic media (e.g., a magnetic tape), an optical
media (e.g., CD-ROM, DVD, magneto-optical media (e.g., a floptical disk)), an embedded
memory, or the like. The instructions may include a code made by a compiler or a code

executable by an interpreter.

[239] According to various embodiments, each component (e.g., a module or a program)
of the above-described components may include a single entity or multiple entities, and
some of the multiple entities may be separately disposed in different components.
According to various embodiments, one or more of the above-described components may
be omitted, or one or more other components may be added. Alternatively or additionally,
a plurality of components (e.g., modules or programs) may be integrated into a single
component. In such a case, according to various embodiments, the integrated component
may still perform one or more functions of each of the plurality of components in the same
or similar manner as they are performed by a corresponding one of the plurality of
components before the integration. According to various embodiments, operations
performed by the module, the program, or another component may be carried out
sequentially, in parallel, repeatedly, or heuristically, or one or more of the operations may

be executed in a different order or omitted, or one or more other operations may be added.
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[CLAIMS]
[Claim 1] An electronic device comprising:

a first housing (110) and a second housing (120);

a hinge structure (200) connected to the first housing (110) and the second housing
(120) such that the first housing (110) is rotated about a first rotation axis (R1) that is
parallel to an axial direction thereof and the second housing (120) is rotated about a second
rotation axis (R2) that is parallel to the axial direction; and

a display (140) disposed to cover the first housing (110), the second housing (120),
and the hinge structure (200), wherein the display (140) includes a folding area (143) that
1s flat in an unfolded state and 1s curved in a folded state,

wherein the hinge structure (200) includes:

a first arm shaft (240S) extending in a direction that is parallel to the axial direction,
connected to a fixing structure (230) to be rotatable, and rotated in correspondence to
rotation of a first rotation structure (210);

a second arm shaft (250S) extending in a direction that is parallel to the axial
direction, connected to the fixing structure (230) to be rotatable, and rotated in
correspondence to rotation of a second rotation structure (220);

a link structure (260) coupled to the first arm shaft (240S) and the second arm shaft
(250S), wherein the link structure (260) is configured to be linearly moved in the axial
direction according to rotation of the first arm shaft (240S) and the second arm shaft
(250S); and

a center bar (280) at least partially overlapping the folding area (143) of the display

(140) when viewed from a top, wherein the center bar (280) is coupled to the link structure
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(260) and is configured to be moved in a direction that is perpendicular to the axial

direction in correspondence to linear movement of the link structure (260).

[Claim 2] The electronic device of claim 1, wherein the first arm shaft (240S) includes

a first guide pin (248) protruding from an outer surface thereof,

wherein the second arm shaft (250S) includes a third guide pin (258) protruding
from an outer surface thereof, and

wherein the link structure (260) includes:

a first part (260a) coupled to the first arm shaft (240S), and in which the first guide
pin (248) is at least partially accommodated;

a second part (260b) coupled to the second arm shaft (250S), and in which the third
guide pin (258) is at least partially accommodated; and

a central part (260c) connecting the first part (260a) and the second part (260b).

[Claim 3] The electronic device of claim 2, wherein a first guide groove (261) extends
by a first length in an extension direction of the first arm shaft (240S) and extends at a first
angle in a circumferential direction of the first arm shaft (240S),

wherein a second guide groove (262) extends by a second length in an extension
direction of the second arm shaft (250S) and extends at a second angle in a circumferential
direction of the second arm shaft (250S),

wherein the first length and the second length are substantially the same, and

wherein the first angle and the second angle have substantially the same size and

opposite directions.
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[ Claim 4] The electronic device of claim 1, wherein when a direction that is
perpendicular to the axial direction while facing the folding area (143) from the center bar
(280) in the unfolded state is defined as a first direction (e.g., the z axis direction),

the center bar (280) is configured to be moved in the first direction in an unfolding
operation of moving the hinge structure (200) from the folded state to the unfolded state,
and

the center bar (280) is configured to be moved in a second direction (e.g., the -z
axis direction) that is opposite to the first direction in a folding operation of moving the

hinge structure (200) from the unfolded state to the folded state.

[Claim 5] The electronic device of claim 4, wherein the link structure (260) includes a
first part (260a) coupled to the first arm shaft (240S), a second part (260b) coupled to the
second arm shaft (250S), and a central part (260c) connecting the first part (260a) and the
second part (260b),

wherein an opening (263) is formed in the central part (260c) of the link structure
(260),

wherein a side wall of the opening (263) includes a first inclined surface (264)
having a specific inclination angle with respect to the axial direction,

wherein the center bar (280) includes an inclined protrusion (281), of which a part
is located in an interior of the opening (263),

wherein the inclined protrusion (281) includes a third inclined surface (281a) that

at least partially contacts the first inclined surface (264), and
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wherein the first inclined surface (264) presses the third inclined surface (281a)
such that the center bar (280) is moved toward the first direction or the second direction as

the link structure (260) is linearly moved in the axial direction.

[Claim 6] The electronic device of claim 4, wherein the hinge structure (200) further
includes the fixing structure (230) that supports the first arm shaft (240S) and the second
arm shaft (250S), and a fixing member (236,238) supporting the first arm shaft (240S) and
the second arm shaft (250S) and disposed at a location that is spaced apart from the fixing
structure (230) in the axial direction,

wherein the center bar (280) includes a protruding part (283,284), at least a portion
of which extends into an interior of a hole (2361,2381) formed in the fixing member
(236,238), and an elastic member (288,289) disposed in the protruding part (283,284) and
configured to provide an elastic force to the center bar (280), and

wherein the elastic member (288,289) is configured to be compressed in the

unfolding operation and to be prolonged in the folding operation.

[Claim 7] The electronic device of claim 5, wherein the hinge structure (200) includes a
second link structure (270) disposed at a location that is spaced apart from the link structure
(260) in the axial direction, and configured to be linearly moved in the axial direction,

wherein the second link structure (270) includes a third part (270a) coupled to the
first arm shaft (240S), and in which a second guide pin (249) of the first arm shaft (240S)
1s at least partially accommodated, a fourth part (270b) coupled to the second arm shaft

(250S), and in which a fourth guide pin (259) of the second arm shaft (250S) is at least
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partially accommodated, and a second central part (270c) connecting the third part (270a)
and the fourth part (270b),

wherein a second opening (273) is formed in the second central part (270c),

wherein a side wall of the second opening (273) includes a second inclined surface
(274) having a specific inclination angle with respect to the axial direction,

wherein at least a portion of the center bar (280) includes a second inclined
protrusion (282) located in an interior of the second opening (273), and

wherein the second inclined protrusion (282) includes a fourth inclined surface

(282a) that at least partially contacts the second inclined surface (274).

[Claim 8] The electronic device of claim 7, wherein the second link structure (270) is
moved in a direction that is the same as or opposite to that of the link structure (260), and
wherein the link structure (260) is configured to press the center bar (280) in a

direction that is the same as a direction, in which the center bar (280) is pressed.

[Claim 9] The electronic device of claim 1, wherein the hinge structure (200) further
includes the fixing structure (230) that supports the first arm shaft (240S) and the second
arm shaft (2508S), and a fixing member (236,238) supporting the first arm shaft (240S) and
the second arm shaft (250S) and disposed at a location that is spaced apart from the fixing
structure (230) in the axial direction,

wherein the hinge structure (200) further includes a first arm part (240) coupled to
the first arm shaft (240S) to be rotated together with the first arm shaft (240S), and a second
arm part (250) coupled to the second arm shaft (250S) to be rotated together with the

second arm shaft (250S), and
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wherein the link structure is configured such that the first part (260a) is located
between the first arm part (240) and the fixing structure (230) and the second part (260b)

is located between the second arm part (250) and the fixing structure (230).

[Claim 10] The electronic device of claim 9, wherein the link structure (260) is
configured to at least partially contact any one of the first arm part (240) and the second

arm part (250) or the fixing structure (230) in the unfolded state.

[Claim 11] The electronic device of claim 9, wherein the hinge structure (200) includes:
a first cam structure (244, 245, 291, 293) coupled to the first arm shaft (240S), a
first elastic member (295a, 295b) compressed or prolonged by the first cam structure (244,
245, 291, 293), a second cam structure (254, 255, 292, 294) coupled to the second arm
shaft (250S), and a second elastic member (295c, 295d) compressed or prolonged by the
second cam structure (254, 255, 292, 294),
wherein the first cam structure (244, 245, 291, 293) includes a first arm cam (244,
245) formed in the first arm part (240) and rotated together with the first arm part (240),
and a first linear cam (291, 293) coupled to the first arm shaft (240S) to be linearly moved,
and engaged with the first arm cam (244, 245), and
wherein the second cam structure (254, 255, 292, 294) includes a second arm cam
(254, 255) formed in the second arm part (250) and rotated together with the second arm
part (250), and a second linear cam (292, 294) coupled to the second arm shaft (250S) to

be linearly moved, and engaged with the second arm cam (254, 255).

[Claim 12] The electronic device of claim 1, wherein the hinge structure (200) includes:
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the fixing structure (230);

the first rotation structure (210) coupled to a first guide rail (233) of the fixing
structure (230) to be rotated about the first rotation axis (R1);

a first arm part (240) coupled to the first arm shaft (240S) to be rotated about the
first arm shaft (240S), and connected to the first rotation structure (210) to be slid;

the second rotation structure (220) coupled to a second guide rail (234) of the fixing
structure (230) to be rotated about a second rotation axis (R2);

a second arm part (250) coupled to the second arm shaft (250S) to be rotated about
the second arm shaft (250S), and connected to the second rotation structure (220) to be
slid,

wherein the first arm shaft (240S) extends in a direction that is parallel to the first
rotation axis (R1), is connected to the fixing structure (230) to be rotatable, and includes a
first guide pin (248) protruding from an outer surface thereof;

wherein the second arm shaft (250S) extends in a direction that is parallel to the
second rotation axis (R2), is connected to the fixing structure (230) to be rotatable, and
includes a third guide pin (258) protruding from an outer surface thereof; and

wherein the link structure (260) includes a first part (260a), in which a first guide
groove (261), through which the first arm shaft (240S) passes and in which the first guide
pin (248) is at least partially accommodated, is formed, a second part (260b), in which a
second guide groove (262), through which the second arm shaft (250S) passes and in which
the third guide pin (258) is at least partially accommodated, is formed, and a central part

(260c) connecting the first part (260a) and the second part (260b).
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[Claim 13] The electronic device of claim 12, wherein the link structure (260) is
configured to cause the first arm shaft (240S) and the second arm shaft (250S) to interlock
with each other when the first arm shaft (240S) and/or the second arm shaft (250S) are

rotated in opposite directions.

[Claim 14] The electronic device of claim 12, wherein the first guide groove (261) and

the second guide groove (262) have spiral shapes.

[Claim 15] The electronic device of claim 12, wherein the first guide pin (248) and the
third guide pin (258) are configured to press the link structure in the same direction when
the first arm shaft (240S) is rotated in a first rotational direction and the second arm shaft
(250S) 1s rotated in a second rotational direction that is opposite to the first rotational

direction.
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