w0 20197124874 A1 |0 0000 00000 O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2019/124874 A1l

27 June 2019 (27.06.2019) WIPO I PCT
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
GOG6F 1/16 (2006.01) kind of national protection available). AE, AG, AL, AM,
(21) International Application Number: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
PCT/KR2018/015840 CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(22) International Filing Date: HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
13 December 2018 (13.12.2018) KW,KZ, LA,LC,LK,LR,LS, LU, LY, MA, MD, ME, MG,
. , MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(25) Filing Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(26) Publication Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
L. TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:
10-2017-0178675 22 December 2017 (22.12.2017) KR (84) Designated States (unless otherwise indicated, for every
. kind of regional protection available): ARIPO (BW, GH,
(71) Applicant: SAMSUNG ELECTRONICS CO., LTD. GM.KE, LR, LS. MW, MZ. NA, RW, SD, SL. ST, SZ, TZ.
[KR/KR] 129, Samsung-ro, Yeongtong-gu, Suwon-si, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
Gyeonggi-do 16677 (KR). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(72) Inventors: YOO, Chungkeun; 129, Samsung-ro, Yeong- EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
tong-gu, Suwon-si, Gyeonggi-do 16677 (KR). HAN, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
Yonghwa; 129, Samsung-ro, Yeongtong-gu, Suwon-si, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
Gyeonggi-do 16677 (KR). KM, ML, MR, NE, SN, TD, TG).
(74) Agent: LEE, Keon-Joo et al.; Mihwa Bldg., 16, Dachak-ro

9-gil, Chongro-gu, Seoul 03079 (KR).

Published:

with international search report (Art. 21(3))

(54) Title: HINGE STRUCTURE AND ELECTRONIC DEVICE WITH THE SAME

320

(57) Abstract: An electronic device may comprise a first housing structure including a first conductive part and a second housing
structure including a second conductive part. The hinge structure may include a metallic bracket including a first conductive part and a
second conductive part and a first cylindrical through hole and a second cylindrical through hole, a first cylindrical insulating bushing
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second through hole, a first conductive shaft contacting the first conductive part and extending through the first insulating bushing, a
second conductive shaft contacting the second conductive part and extending through the second insulating bushing, and a conductive

connector contacting the first conductive shaft and the second conductive shaft and configured to form an electrical path from the first
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Description

Title of Invention: HINGE STRUCTURE AND ELECTRONIC

DEVICE WITH THE SAME
Technical Field

Various embodiments of the disclosure relate to hinge structures and electronic

devices including the same.

Background Art

The term "electronic device" may mean a device performing a particular function
according to its equipped program, such as a home appliance, an electronic scheduler,
a portable multimedia player, a mobile communication terminal, a tablet PC, a video/
sound device, a desktop PC or laptop computer, a navigation device for an automobile,
etc. For example, electronic devices may output stored information as voices or
images. As electronic devices are highly integrated, and high-speed, high-volume
wireless communication becomes commonplace, electronic devices, such as a mobile
communication terminal, have recently been equipped with various functions. For
example, an electronic device comes with integrated functionality, including enter-
tainment functions, such as playing video games, multimedia functions, such as
replaying music/videos, communication and security functions for mobile banking, and
scheduling or e-wallet functions.

An electronic device may include an input device-based main body part, a display
device-based display part, and various types of connecting structures for inter-
connecting the main body part and the display part. For example, the connecting
structures may come in rotation types, sliding types, and swing types. Swing-type
connecting structures may have a hinge and may be adopted for electronic devices
thanks to their ability to be easily manufactured, thier reduced defect rate, and their
convenience in use.

The above information is presented as background information only to assist with an
understanding of the disclosure. No determination has been made, and no assertion is
made, as to whether any of the above might be applicable as prior art with regard to the

disclosure.
Disclosure of Invention

Technical Problem

A hinge structure used in an electronic device to connect a main body part and a
display part may include a conductive hinge shaft, a bracket, and a cover. The
conductive frame of the display part and the main body part is connected to one side of

the hinge shaft. The bracket and the cover, which are joined to the bracket via, e.g., a
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screw, are connected with a portion of the opposite side of the hinge shaft.
When an electric current flows through the main body part and the display part, the

electric current may flow through the hinge shaft, bracket, and screw, which are elec-
trically connected thereto, down to the cover, which is disposed on the outer surface.
The cover of the hinge structure may be insulated due to its surface being coated with
paint. However, if the paint coating peels off due to, e.g., scratches, current flow may
be created through the cover. Such current flow may cause an electric shock to the
user, e.g., upon charging the electronic device.

As another example, when the main body part and the display part of the electronic
device are produced to be electrically independent from each other, the printed circuit
board embedded in the main body part may be vulnerable to electrostatic discharge
(ESD) or electric shocks due to the shrunken ground. The shrunken ground may also
weaken the resistance of the printed circuit board in the display part to ESD or electric
shocks.

Solution to Problem

In accordance with an embodiment of the disclosure, an electronic device may
comprise a first housing structure including a first conductive part and a second
housing structure including a second conductive part. The hinge structure may include
a metallic bracket including a first conductive part and a second conductive part and a
first cylindrical through hole and a second cylindrical through hole, a first cylindrical
insulating bushing at least partially positioned inside the first through hole, a second
cylindrical insulating bushing at least partially positioned inside the second through
hole, a first conductive shaft contacting the first conductive part and extending through
the first insulating bushing, a second conductive shaft contacting the second
conductive part and extending through the second insulating bushing, and a conductive
connector contacting the first conductive shaft and the second conductive shaft and
configured to form an electrical path from the first conductive part through the first
conductive shaft, the conductive connector, and the second conductive shaft to the
second conductive part.

In accordance with an embodiment of the disclosure, an electronic device may
comprise a first housing, a second housing, and a hinge structure rotatably connecting
the first housing with the second housing. The hinge structure may include a metallic
bracket including a first conductive part and a second conductive part and at least one
through hole, a conductive shaft passing through the at least one through hole of the
metallic bracket and connected with the first conductive part or the second conductive
part, and an insulating bushing disposed between at least a portion of the conductive

shaft and the through hole of the metallic bracket and configured to insulate the
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conductive shaft from the metallic bracket.
In accordance with an embodiment of the disclosure, an electronic device may

comprise a first housing, a second housing, and a hinge structure rotatably connecting
the first housing with the second housing. The hinge structure may include a metallic
bracket including a first conductive part and a second conductive part and a first
through hole and a second through hole, a first conductive shaft passing through the
first through hole of the metallic bracket and connected with the first conductive part, a
second conductive shaft passing through the second through hole of the metallic
bracket and connected with the second conductive part, and a conductive connector
contacting the first conductive shaft and the second conductive shaft and electrically
connecting the first conductive shaft with the second conductive shaft.

In accordance with an embodiment of the disclosure, a hinge structure may comprise
a metallic bracket including a first cylindrical through hole and a second cylindrical
through hole, a first cylindrical insulating bushing at least partially positioned inside
the first through hole, a second cylindrical insulating bushing at least partially po-
sitioned inside the second through hole, a first conductive shaft extending through the
first insulating bushing, a second conductive shaft extending through the second in-
sulating bushing, and a conductive connector contacting the first conductive shaft and
the second conductive shaft and configured to form an electrical path through the first
conductive shaft, the conductive connector, and the second conductive shaft.
Advantageous Effects of Invention

According to various embodiments of the disclosure, the case, which comes in direct
contact with the user's skin, is configured to be insulated, thereby preventing electric
shocks or other dangerous situations that the user may encounter when using the
electronic device while charging the electronic device.

According to various embodiments of the disclosure, the case of the hinge structure
may be insulated, and the hinge shafts may be interconnected, thereby providing a
sufficient ground capacity for the printed circuit boards disposed in the main body part
and/or the display part. The sufficient ground capacity allows for efficient hardware
(H/W) capability (e.g., satisfactory ESD or wireless communication sensitivity) of the
electronic device.

Other aspects, advantages, and salient features of the disclosure will become apparent
to those skilled in the art from the following detailed description, which, taken in con-

junction with the annexed drawings, discloses various embodiments of the disclosure.
Brief Description of Drawings

For a more complete understanding of the present disclosure and its advantages,

reference is now made to the following description taken in conjunction with the ac-
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companying drawings, in which like reference numerals represent like parts:

FIG. 1 is a block diagram illustrating an electronic device 101 in a network en-
vironment 100 according to various embodiments;

FIG. 2 is a perspective view illustrating an electronic device 101 in an unfolded
position according to an embodiment;

FIG. 3 is a perspective view illustrating a state of an electronic device 101 in which a
hinge structure of the electronic device 101 is separated according to an embodiment;

FIG. 4 is a perspective view illustrating internal parts of an electronic device 101
according to an embodiment;

FIG. 5 is a view illustrating a hinge structure 300 and its surrounding area in an
electronic device 101 according to an embodiment;

FIG. 6 is an enlarged view illustrating an internal configuration of a hinge structure
300 as shown in FIG. 5 according to an embodiment;

FIG. 7 is a cross-sectional view taken along line C-C' for a portion of a hinge
structure 300 as shown in FIG. 6, according to an embodiment;

FIG. 8 is a view illustrating conductive shafts 320 with insulating bushings 380 in a
hinge structure 300 according to an embodiment;

FIG. 9 is an enlarged view illustrating an internal configuration of a hinge structure
300 as shown in FIG. 5 according to an embodiment;

FIG. 10 is a cross-sectional view taken along line D-D' for a portion of a hinge
structure 500 as shown in FIG. 9, according to an embodiment;

FIG. 11 is an enlarged view illustrating a portion S3 of a hinge structure 300 as
shown in FIG. 6 according to an embodiment;

FIG. 12 is a cross-sectional view illustrating the portion S3 of FIG. 11 according to
an embodiment;

FIG. 13 is an enlarged view illustrating a portion S4 of a hinge structure 500 as
shown in FIG. 9 according to an embodiment;

FIG. 14 is a perspective view illustrating a hinge structure 500 as shown in FIG. 13,
wherein conductive shafts 520 and a conductive connector 590 are separated from each
other, according to an embodiment;

FIG. 15 is an enlarged view illustrating a portion S5 of a hinge structure 300 as
shown in FIG. 6 according to an embodiment; and

FIG. 16 is a perspective view illustrating a hinge structure 300 as shown in FIG. 15,
wherein a conductive connector 390 disposed at a side of a cam part is separated,
according to an embodiment.

Throughout the drawings, like reference numerals will be understood to refer to like

parts, components, and structures.
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Mode for the Invention

Before undertaking the DETAILED DESCRIPTION below, it may be advantageous
to set forth definitions of certain words and phrases used throughout this patent
document: the terms "include" and "comprise," as well as derivatives thereof, mean
inclusion without limitation; the term "or," is inclusive, meaning and/or; the phrases
"associated with" and "associated therewith," as well as derivatives thereof, may mean
to include, be included within, interconnect with, contain, be contained within, connect
to or with, couple to or with, be communicable with, cooperate with, interleave,
juxtapose, be proximate to, be bound to or with, have, have a property of, or the like;
and the term "controller" means any device, system or part thereof that controls at least
one operation, such a device may be implemented in hardware, firmware or software,
or some combination of at least two of the same. It should be noted that the func-
tionality associated with any particular controller may be centralized or distributed,
whether locally or remotely.

Moreover, various functions described below can be implemented or supported by
one or more computer programs, each of which is formed from computer readable
program code and embodied in a computer readable medium. The terms "application”
and "program" refer to one or more computer programs, software components, sets of
instructions, procedures, functions, objects, classes, instances, related data, or a portion
thereof adapted for implementation in a suitable computer readable program code. The
phrase "computer readable program code" includes any type of computer code,
including source code, object code, and executable code. The phrase "computer
readable medium" includes any type of medium capable of being accessed by a
computer, such as read only memory (ROM), random access memory (RAM), a hard
disk drive, a compact disc (CD), a digital video disc (DVD), or any other type of
memory. A "non-transitory" computer readable medium excludes wired, wireless,
optical, or other communication links that transport transitory electrical or other
signals. A non-transitory computer readable medium includes media where data can be
permanently stored and media where data can be stored and later overwritten, such as a
rewritable optical disc or an erasable memory device.

Definitions for certain words and phrases are provided throughout this patent
document. Those of ordinary skill in the art should understand that in many, if not
most instances, such definitions apply to prior, as well as future uses of such defined
words and phrases.

FIGS. 1 through 16, discussed below, and the various embodiments used to describe
the principles of the present disclosure in this patent document are by way of il-

lustration only and should not be construed in any way to limit the scope of the
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disclosure. Those skilled in the art will understand that the principles of the present
disclosure may be implemented in any suitably arranged system or device.

The electronic device according to various embodiments may be one of various types
of electronic devices. The electronic devices may include at least one of, e.g., a
portable communication device (e.g., a smartphone), a computer device, a portable
multimedia device, a portable medical device, a camera, a wearable device, or a home
appliance. According to an embodiment of the disclosure, the electronic device is not
limited to the above-listed embodiments.

It should be appreciated that various embodiments of the disclosure and the terms
used therein are not intended to limit the techniques set forth herein to particular em-
bodiments and that various changes, equivalents, and/or replacements therefor also fall
within the scope of the disclosure. The same or similar reference denotations may be
used to refer to the same or similar elements throughout the specification and the

"o

drawings. It is to be understood that the singular forms "a," "an," and "the" include
plural references unless the context clearly dictates otherwise. As used herein, the term
"A or B," "at least one of A and/or B," "A, B, or C," or "at least one of A, B, and/or C"
may include all possible combinations of the enumerated items. As used herein, the
terms "1st" or "first” and "2nd" or "second" may modify corresponding components re-
gardless of importance and/or order and are used to distinguish a component from
another without limiting the components. It will be understood that when an element
(e.g., a first element) is referred to as being (operatively or communicatively) "coupled
with/to," or "connected with/to" another element (e.g., a second element), it can be
coupled or connected with/to the other element directly or via a third element.

As used herein, the term "module"” includes a unit configured in hardware, software,
or firmware and may interchangeably be used with other terms, e.g., "logic," "logic
block," "part," or "circuit." A module may be a single integral part or a minimum unit
or part for performing one or more functions. For example, the module may be
configured in an application-specific integrated circuit (ASIC).

Various embodiments as set forth herein may be implemented as software (e.g., the
program 140) containing commands that are stored in a machine (e.g.,
computer)-readable storage medium (e.g., an internal memory 136) or an external
memory 138. The machine may be a device that may invoke a command stored in the
storage medium and may be operated as per the invoked command. The machine may
include an electronic device (e.g., the electronic device 101) according to embodiments
disclosed herein. When the command is executed by a processor (e.g., the processor
120), the processor may perform a function corresponding to the command on its own
or using other components under the control of the processor. The command may

contain a code that is generated or executed by a compiler or an interpreter. The
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machine-readable storage medium may be provided in the form of a non-transitory
storage medium. Here, the term "non-transitory" simply means that the storage
medium does not include a signal and is tangible, but this term does not differentiate
between where data is semipermanently stored in the storage medium and where data
is temporarily stored in the storage medium.

According to an embodiment, a method according to various embodiments of the
disclosure may be included and provided in a computer program product. The
computer program products may be traded as commodities between sellers and buyers.
The computer program product may be distributed in the form of a machine-readable
storage medium (e.g., a compact disc read only memory (CD-ROM)) or online through
an application store (e.g., Playstore™). When distributed online, at least part of the
computer program product may be temporarily generated or at least temporarily stored
in a storage medium, such as the manufacturer's server, a server of the application
store, or a relay server.

According to various embodiments, each component (e.g., a module or program)
may be configured of a single or multiple entities, and the various embodiments may
exclude some of the above-described sub components or add other sub components.
Alternatively or additionally, some components (e.g., modules or programs) may be in-
tegrated into a single entity that may then perform the respective (pre-integration)
functions of the components in the same or similar manner. According to various em-
bodiments, operations performed by modules, programs, or other components may be
carried out sequentially, in parallel, repeatedly, or heuristically, or at least some op-
erations may be executed in a different order or omitted, or other operations may be
added. Hereinafter, electronic devices are described with reference to the ac-
companying drawings, according to various embodiments of the disclosure. As used
herein, the term "user” may denote a human or another device (e.g., an artificial in-
telligent electronic device) using the electronic device.

FIG. 1 is a block diagram illustrating an electronic device 101 in a network en-
vironment 100 according to various embodiments. Referring to FIG. 1, the electronic
device 101 in the network environment 100 may communicate with an electronic
device 102 via a first network 198 (e.g., a short-range wireless communication
network), or an electronic device 104 or a server 108 via a second network 199 (e.g., a
long-range wireless communication network). According to an embodiment, the
electronic device 101 may communicate with the electronic device 104 via the server
108. According to an embodiment, the electronic device 101 may include a processor
120, memory 130, an input device 150, a sound output device 155, a display device
160, an audio module 170, a sensor module 176, an interface 177, a haptic module

179, a camera assembly 180, a power management module 188, a battery 189, a com-
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munication module 190, a subscriber identification module (SIM) 196, or an antenna
module 197. In some embodiments, the electronic device 101 may exclude at least one
(e.g., the display device 160 or the camera assembly 180) of the components or add
other components. In some embodiments, some components may be implemented to
be integrated together, e.g., as if the sensor module 176 (e.g., a fingerprint sensor, an
iris sensor, or an illuminance sensor) is embedded in the display device (160) (e.g., a
display).

The processor 120 may drive, e.g., software (e.g., a program 140) to control at least
one other component (e.g., a hardware or software component) of the electronic device
101 connected with the processor 120 and may process or compute various data. The
processor 120 may load and process a command or data received from another
component (e.g., the sensor module 176 or the communication module 190) on a
volatile memory 132, and the processor 120 may store resultant data in a non-volatile
memory 134. According to an embodiment, the processor 120 may include a main
processor 121 (e.g., a central processing unit (CPU) or an application processor), and
additionally or alternatively, an auxiliary processor 123 (e.g., a graphics processing
unit (GPU), an image signal processor, a sensor hub processor, or a communication
processor) that is operated independently from the main processor 121 and that
consumes less power than the main processor 121 or is specified for a designated
function. Here, the auxiliary processor 123 may be operated separately from or
embedded in the main processor 121.

In such case, the auxiliary processor 123 may control at least some of functions or
states related to at least one (e.g., the display device 160, the sensor module 176, or the
communication module 190) of the components of the electronic device 101, instead of
the main processor 121 while the main processor 121 is in an inactive (e.g., sleep) state
or along with the main processor 121 while the main processor 121 is an active state
(e.g., performing an application). According to an embodiment, the auxiliary processor
123 (e.g., an image signal processor or a communication processor) may be im-
plemented as part of another component (e.g., the camera assembly 180 or the commu-
nication module 190) functionally related to the auxiliary processor 123. The memory
130 may store various data used by at least one component (e.g., the processor 120) of
the electronic device 101, e.g., software (e.g., the program 140) and input data or
output data for a command related to the software. The memory 130 may include the
volatile memory 132 or the non-volatile memory 134.

The program 140, as software stored in the memory 130, may include, e.g., an
operating system (OS) 142, middleware 144, or an application 146.

The input device 150 may be a device for receiving a command or data, which is to

be used for a component (e.g., the processor 120) of the electronic device 101, from an
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outside (e.g., a user) of the electronic device 101. The input device 50 may include,
e.g., a microphone, a mouse, or a keyboard.

The sound output device 155 may be a device for outputting sound signals to the
outside of the electronic device 101. The sound output device 155 may include, e.g., a
speaker which is used for general purposes, such as playing multimedia or recording
and playing, and a receiver used for call receiving purposes. According to an em-
bodiment, the receiver may be formed integrally or separately from the speaker.

The display 160 may be a device for visually providing information to a user of the
electronic device 101. The display device 160 may include, e.g., a display, a hologram
device, or a projector and a control circuit for controlling the display, hologram device,
or projector. According to an embodiment, the display device 160 may include touch
circuitry or a pressure sensor capable of measuring the strength of a pressure for a
touch.

The audio module 170 may convert a sound into an electrical signal and vice versa.
According to an embodiment, the audio module 170 may obtain a sound through the
input device 150 or output a sound through the sound output device 155 or an external
electronic device (e.g., an electronic device 102 (e.g., a speaker or a headphone)
wiredly or wirelessly connected with the electronic device 101.

The sensor module 176 may generate an electrical signal or data value corresponding
to an internal operating state (e.g., power or temperature) or external environmental
state of the electronic device 101. The sensor module 176 may include, e.g., a gesture
Sensor, a gyro sensor, an atmospheric pressure sensor, a magnetic sensor, an ac-
celeration sensor, a grip sensor, a proximity sensor, a color sensor, an infrared (IR)
sensor, a bio sensor, a temperature sensor, a humidity sensor, or an illuminance sensor.

The interface 177 may support a designated protocol enabling a wired or wireless
connection with an external electronic device (e.g., the electronic device 102).
According to an embodiment, the interface 177 may include a high definition
multimedia interface (HDMI), a universal serial bus (USB) interface, a secure digital
(SD) card interface, or an audio interface.

A connecting terminal 178 may include a connector, €.g., an HDMI connector, a
USB connector, an SD card connector, or an audio connector (e.g., a headphone
connector), which is able to physically connect the electronic device 101 with an
external electronic device (e.g., the electronic device 102).

The haptic module 179 may convert an electrical signal into a mechanical stimulus
(e.g., a vibration or motion) or electrical stimulus which may be recognized by a user
via his tactile sensation or kinesthetic sensation. The haptic module 179 may include,
e.g., amotor, a piezoelectric element, or an electric stimulator.

The camera assembly 180 may capture a still image or moving images. According to
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an embodiment, the camera assembly 180 may include one or more lenses, an image
sensor, an image signal processor, or a flash.

The power management module 188 may be a module for managing power supplied
to the electronic device 101. The power management module 188 may be configured
as at least part of, e.g., a power management integrated circuit (PMIC).

The battery 189 may be a device for supplying power to at least one component of
the electronic device 101. The battery 189 may include, e.g., a primary cell which is
not rechargeable, a secondary cell which is rechargeable, or a fuel cell.

The communication module 190 may support establishing a wired or wireless com-
munication channel between the electronic device 101 and an external electronic
device (e.g., the electronic device 102, the electronic device 104, or the server 108) and
performing communication through the established communication channel. The com-
munication module 190 may include one or more communication processors that are
operated independently from the processor 120 (e.g., an application processor) and
supports wired or wireless communication. According to an embodiment, the commu-
nication module 190 may include a wireless communication module 192 (e.g., a
cellular communication module, a short-range wireless communication module, or a
global navigation satellite system (GNSS) communication module) or a wired commu-
nication module 194 (e.g., a local area network (LAN) communication module or a
power line communication (PLC) module). A corresponding one of the wireless com-
munication module 192 and the wired communication module 194 may be used to
communicate with an external electronic device through a first network 198 (e.g., a
short-range communication network, such as Bluetooth, wireless-fidelity (Wi-F1)
direct, or infrared data association (IrDA)) or a second network 199 (e.g., a long-range
communication network, such as a cellular network, the Internet, or a communication
network (e.g., LAN or wide area network (WAN)). The above-enumerated types of
communication modules 190 may be implemented in a singe chip or individually in
separate chips.

According to an embodiment, the wireless communication module 192 may dif-
ferentiate and authenticate the electronic device 101 in the communication network
using user information stored in the subscriber identification module 196.

The antenna module 197 may include one or more antennas for transmitting or
receiving a signal or power to/from an outside. According to an embodiment, the com-
munication module 190 (e.g., the wireless communication module 192) may transmit
or receive a signal to/from an external electronic device through an antenna appropriate
for a communication scheme.

Some of the above-described components may be connected together through an

inter-peripheral communication scheme (e.g., a bus, general purpose input/output
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(GPIO), serial peripheral interface (SPI), or mobile industry processor interface
(MIPI)), communicating signals (e.g., commands or data) therebetween.

According to an embodiment, commands or data may be transmitted or received
between the electronic device 101 and the external electronic device 104 via the server
108 coupled with the second network 199. The first and second external electronic
devices 102 and 104 each may be a device of the same or a different type from the
electronic device 101. According to an embodiment, all or some of operations executed
on the electronic device 101 may be run on one or more other external electronic
devices. According to an embodiment, when the electronic device 101 should perform
a certain function or service automatically or at a request, the electronic device 101,
instead of, or in addition to, executing the function or service on its own, may request
an external electronic device to perform at least some functions associated therewith.
The external electronic device receiving the request may execute the requested
functions or additional functions and transfer a result of the execution to the electronic
device 101. The electronic device 101 may provide a requested function or service by
processing the received result as it is or additionally. To that end, a cloud computing,
distributed computing, or client-server computing technique may be used, for example.

FIG. 2 is a perspective view illustrating an electronic device 101 in an unfolded
position according to an embodiment. FIG. 3 is a perspective view illustrating a state
of an electronic device 101 in which a hinge structure 300 of the electronic device 101
is separated according to an embodiment.

Referring to FIGS. 2 and 3, according to an embodiment, an electronic device 101
may include a main body part 210, a display part 230, and a hinge structure 300.

According to an embodiment, the electronic device 101 may include the main body
part 210 and the display part 230 that may be electrically connected with the main
body part 210 via the hinge structure 300 disposed in the main body part 210. The
hinge structure 300 may be a structure with some components that correspond to the
rotation of the display part 230 about the main body part 210 and may be disposed in,
at least, a portion of the main body part 210 and the display part 230.

In the three-axis rectangular coordinate system as shown in FIG. 2, 'X.' Y, and Z,’
respectively, may denote the length, width, and thickness direction of the main body
part 210 of the electronic device. According to an embodiment of the disclosure, "Z'
may mean a first direction (+Z) or a second direction (-Z).

According to an embodiment, the main body part 210 may include a data input unit
214. For example, the data input unit 214 may be a keypad device that assists in input
tasks, e.g., typing, in order to transfer data to the main body part 210. For example, the
main body part 210 may include a first housing 211 and a plurality of input keys in a
portion of the top surface 212 facing in the first direction +Z of the first housing 211.
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The user may enter data, which is to be displayed on the display part 230 or stored,
using the data input unit 214 in a quick and convenient way.

According to an embodiment, in an end of the first housing 211, there may be a
speaker hole 14a, an earphone jack hole 14d, and an electrical connector 14c (e.g., a
charging terminal hole) for connection to the outside of, e.g., a speaker (spk) enclosure,
an earphone jack, and a charging terminal, embedded in the main body part 210.

According to an embodiment, the first housing 211 may be an element for receiving
various electronic parts. At least part of the first housing 211 may be formed of a
conductive material. For example, the first housing 211 may have side walls forming
outer side surfaces of the main body part 210. Portions of the main body part 210,
which are exposed to the outside, may be formed of a metal. Inside the first housing
211, a printed circuit board part (e.g., the main printed circuit board 213 of FIG. 4)
and/or a battery (e.g., the battery 217 of FIG. 4) may be received.

According to an embodiment, the display part 230 may include a second housing 231
with a transparent cover 233. Inside the second housing 231 may be placed a display
device (e.g., the display device 160 of FIG. 1 or a display) to display information to the
outside through the transparent cover 233.

According to an embodiment, the display part 230 may include a device configured
as a means of image display. The display part 230 may include a data input unit, a data
output unit, and/or a data input/output unit. For example, the data input unit may be an
input device such as a touchpad, and the data output unit may be a display unit such as
a display device. The data input/output unit may be a device such as a touchscreen.

According to an embodiment, the data input pad may include a keypad with buttons,
or a touchpad to transfer signals to a portion (e.g., a bezel portion or a portion
overlapping the display device) of the transparent cover on the front surface of the
second housing 231. The touchpad may generate input signals by contacting the user's
body. According to an embodiment, the touchpad may be implemented with only me-
chanical buttons or only touch keys. As another example, the touchpad may be im-
plemented as a mixed type of the mechanical button type and the touch type. The
touchpad may provide various screens on the display corresponding to a shorter or
longer press or touch of the buttons.

According to an embodiment, the second housing 231 of the display part 230 may be
an element for receiving various electronic parts. At least part of the second housing
231 may be formed of a conductive material. For example, the second housing 221
may have side walls forming outer side surfaces of the display part 230. Portions of the
display part 230, which are exposed to the outside, may be formed of a metal. Inside
the display part 230 a printed circuit board part may be received (e.g., the sub printed

circuit board 237 of FIG. 4). As another example, in a front top area of the second
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housing 231, a first camera 12, a light source unit 12b, or an iris camera (not shown)
may be included. For example, the light source unit 12b may be an infrared (IR) light
emitting diode (LED). The iris camera may take an image of the user's eye using, as a
light source, near infrared light emitted from the IR LED, thereby recognizing iris in-
formation. As another example, although not shown, a lamp, an illuminance sensor, or
a proximity sensor may be included in the front top area of the electronic device 200.
As yet another example, although not shown, a second camera, a heart rate monitor
(HRM), or a flash may be included in a rear surface area of the second housing 231.

According to an embodiment, a hinge structure 300 may be disposed on a side of the
main body part 210 and on a side of the display part 230 in order to electrically
connect the main body part 210 with the display part 230. The hinge structure 300 may
include a first conductive part 215 and a second conductive part 235. An end of the
first conductive part 215 may be connected to the first housing 211, and an end of the
second conductive part 235 may be connected to the second housing 231.

The hinge structure 300 is described below in greater detail according to various em-
bodiments.

FIG. 4 is a perspective view illustrating internal parts of an electronic device 101
according to an embodiment.

Referring to FIG. 4, the electronic device 101 may include a first housing 211, a
second housing 231, and a hinge structure 300. The hinge structure 300 may couple the
first housing 211 and the second housing 231 so as to be rotatable with respect to each
other.

The structure of the first housing 211, the second housing 231, and the hinge
structure 300 of the electronic device 101 shown in FIG. 4 may be the same, in whole
or in part, as the structure of the first housing 211, the second housing 231, and the
hinge structure 300 of the electronic device 101 shown in FIGS. 2 and 3.

According to an embodiment, the second housing 231 of the electronic device 101
may rotate about the first housing 211 in a range of 0 degrees to 180 degrees. As the
second housing 231 is positioned at 0 degrees about the first housing 211, such that the
electronic device 101 is in a folded position, the front surface of the first housing 211
may face the front surface of the second housing 231. As the second housing 231
rotates 180 degrees about the first housing 211, such that the electronic device 101 is
unfolded, the front surface of the first housing 211 and the front surface of the second
housing 231 may be positioned to face the same direction. However, the rotation of the
second housing 231 about the first housing 211 in the electronic device 101 is not
limited to an angle ranging from 0 degrees to 180 degrees, but may rather be
performed at various angles within 360 degrees.

According to an embodiment, the hinge structure 300 disposed at the respective sides
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of the first housing 211 and the second housing 231 may provide a first virtual ro-
tational axis Al about which the first housing 211 rotates and a second virtual ro-
tational axis A2 about which the second housing 231 rotates.

According to an embodiment, the first housing 211 of the main body part 210 may be
an element for receiving various electronic parts. At least part of the second housing
231 may be formed of a conductive material. A main printed circuit board 213 and/or a
battery 217 may be received inside the first housing 211.

According to an embodiment, the second housing 231 of the display part 230 may be
an element for receiving various electronic parts. At least part of the second housing
231 may be formed of a conductive material. A sub printed circuit board 237 may be
received inside the second housing 231.

According to an embodiment, the main printed circuit board 213 and/or the sub
printed circuit board 237 may have a circuit of the terminal, e.g., at least one of an ap-
plication processor (AP), a communication processor (CP), a memory, and a radio
frequency (RF) transceiver, and signal lines (e.g., RF signal lines) mounted thereon.
For example, a processor (e.g., the processor 120 of FIG. 1), a communication module
(e.g., the communication module 190 of FIG. 1), various interfaces (e.g., the interface
177 of FIG. 1), and a power management module (e.g., the power management module
188 of FIG. 1) may be mounted on the main printed circuit board 213 in the form of an
integrated circuit (IC) chip. For example, a control circuit may also be configured in an
IC chip and mounted on the printed circuit board. For example, the control circuit may
be part of the processor or the communication module.

According to an embodiment, the battery 217 may be a device for supplying power
to at least one component of the electronic device 101. The battery 189 may include,
e.g., a primary cell which is not rechargeable, a secondary cell which is rechargeable,
or a fuel cell. The battery 217 may be charged wiredly via an electrical connector (e.g.,
the electrical connector 14c of FIGS. 2 and 3) or wirelessly via a wireless charging
antenna (e.g., the antenna module 197 of FIG. 1). At least a portion of the battery 217
may be disposed on substantially the same plane as, e.g., the main printed circuit board
213. The battery 217 may be integrated or detachably disposed inside the electronic
device 101.

According to an embodiment, the electronic device 101 may include an antenna (e.g.,
the antenna module 197 of FIG. 1). The antenna may include, €.g., a near-field com-
munication (NFC) antenna, a wireless charging antenna, and/or a magnetic secure
transmission (MST) antenna. The antenna may perform short-range communication
with, e.g., an external device or may wirelessly transmit or receive power necessary for
charging. Alternatively, an antenna structure may be formed by part, or a combination,

of the side surface structure of the first housing 211 and/or the second housing 231.
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FIG. 5 is a view illustrating a hinge structure 300 and its surrounding area in an
electronic device according to an embodiment.

Referring to FIG. 5, according to an embodiment of the disclosure, an electronic
device 101 may include a first housing 211, a second housing 231, and a hinge
structure 300. The hinge structure 300 may couple the first housing 211 and the second
housing 231 so as to be rotatable about each other. For example, the first housing 211
may be folded or unfolded on the second housing 231. As another example, the second
housing 231 may be folded or unfolded on the first housing 211.

The first housing 211, the second housing 231, and the hinge structure 300 of the
electronic device shown in FIG. 5 may be the same, in whole or in part, as the first
housing 211, the second housing 231, and the hinge structure 300 of the electronic
device shown in FIG. 4.

According to an embodiment, the first housing 211 may be coupled with a portion of
the hinge structure 300 via a first conductive part 215 of the hinge structure 300. As
another example, the second housing 231 may be coupled with another portion of the
hinge structure 300 via a second conductive part 235 of the hinge structure 300. For
example, a portion of the first conductive part 215 may be coupled with at least one
shaft of the hinge structure 300, and another portion of the first conductive part 215
may be connected to a surface of the first housing 211 via a coupling member 219,
e.g., a screw. As another example, a portion of the second conductive part 235 may be
coupled with at least one shaft of the hinge structure 300, and another portion of the
second conductive part 235 may be connected to a surface of the second housing 231
via a coupling member 239, e.g., a screw.

FIG. 6 is an enlarged view illustrating the internal configuration of a hinge structure
300 as shown in FIG. 5 according to an embodiment.

Referring to FIG. 6, a hinge structure 300 may be configured in a double-shaft
structure and may include a hinge case 310, at least one metallic bracket 340,
conductive shafts 320, insulating bushings (not shown), and a conductive connector
390. As another example, the hinge structure 300 may include a stopper cam 350 with
at least one gear, a gear unit 330, a moving cam 360, and an elastic body 370.

The first conductive part 215, the second conductive part 235, and the hinge structure
300 of the electronic device shown in FIG. 6 may be the same, in whole or in part, as
the first conductive part 215, the second conductive part 235, and the hinge structure
300 of the electronic device shown in FIG. 5.

According to an embodiment, inside the hinge case 310, at least part of the
conductive shafts 320, part of the cam part(e.g., the moving cam 360 and the stopper
cam 350), and the elastic body 370 may be received in the direction of the virtual hinge

axes Al and A2. For example, the double-axis hinge structure 300 may include two
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conductive shafts 320 corresponding to the two virtual rotational axes Al and A2. The
elastic bodies 370, the stopper cams 350 with at least one gear, and the insulating
bushings 380 may be individually disposed on the respective conductive shafts 320. As
another example, the bracket 340, the moving cam 360, and the conductive connector
390 may have two holes or openings through which the respective conductive shafts
320 pass. The conductive shafts 320 are arranged parallel to each other and may
include a first conductive shaft 320a to provide a first virtual rotational axis A1 of the
first housing (e.g., the first housing 211 of FIG. 5) and a second conductive shaft 320b
to provide a second virtual rotational axis A2 of the second housing (e.g., the second
housing 231 of FIG. 5). The components placed on the first conductive shaft 320a are
described below. The same description may apply to the components placed on the
second conductive shaft 320b.

According to an embodiment, the metallic bracket 340 may be disposed between
both ends of the hinge case 310 of the hinge structure 300. The metallic bracket 340
may include a first metallic bracket 340a disposed at one end and a second metallic
bracket 340b disposed at the opposite end. The first metallic bracket 340a and the
second metallic bracket 340b may each have two through holes through which the
double-axis conductive shafts (e.g., the first conductive shaft 320a and the second
conductive shaft 320b) pass.

According to an embodiment, the hinge case 310 may be divided into a first area S1
and a second area S2; the first area S1 may be an area where the cam part operates, and
the second area S2 may be an area where the gear unit 330 and the gear in the stopper
cam 350 operate.

According to an embodiment, a look at the first area S1 reveals that part of the
conductive shafts 320, the second metallic bracket 340b, the elastic bodies 370, the
moving cams 360, and the cam part 352 of the stopper cam 350 may be received inside
the hinge case 310. The elastic bodies 370 may expand or contract within the hinge
case 310, and the cam part 352 of the stopper cam 350 may be formed to pass through
the conductive shafts 320 to be rotatable. The moving cams 360 may move back and
forth along the hinge shafts 320 corresponding to the rotation of the stopper cams 350.

According to an embodiment, the conductive shafts 320 may sequentially pass
through the cam part 352 of the stopper cam 350, the moving cam 360, the elastic
bodies 370, and the conductive connector 390. According to an embodiment, the
elastic bodies 370 may be disposed in order to allow the conductive shafts 320 to pass
therethrough, and may provide a force of tightly pushing the moving cams 360 and the
stopper cams 350, thereby providing cam motion. The respective ends of the elastic
bodies 370 may be tightly fastened to the conductive connector 390, and the respective

opposite ends may remain in tight contact with the moving cams 360. The elastic
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bodies 370 may expand or contract in the hinge case 310, dependent upon the moving
back and forth of the moving cams 360. For example, the elastic body 370 may be a
compression coil spring.

According to an embodiment of the disclosure, the cam motion and configurations of
the moving cam 360 and the stopper cam 350 are not limited thereto, but rather,
various types of cam motion and shapes are also possible as per commonly known con-
figurations.

According to an embodiment, a look at the second area S2 reveals that part of the
conductive shafts 320, gears 351 of the stopper cams 350, the gear unit 330, and the
first metallic bracket 340a may be received inside the hinge case 310. Gears 351 may
be disposed in the other area than the cam part 352 of the stopper cam 350. The gear
unit 330 may be disposed adjacent to the moving cams 360 and may include gears in-
terworking with the gears 351 of the stopper cam 350. The gears 351, 331, and 333
disposed in the stopper cam 350 and the gear unit 330 may be individually formed in at
least a portion of the outer circumferential surface of the stopper cam 350 and the gear
unit 330.

According to an embodiment, the gear unit 330 may include a first gear 331 and a
second gear 333. The first gear 331 and the second gear 333 are arranged to allow the
hinge shafts 320 to pass therethrough. The virtual rotational axes Al and A2 may be
formed from the respective centers of the gears 331 and 333 towards the conductive
shafts 520. For example, the first gear 331 and the second gear 333 may rotate while
engaged with each other, and the center of the first gear 331 along with the first
conductive shaft 320a may form part of the first virtual axis Al. The center of the
second gear 333, together with the second conductive shaft 320b, may form part of the
second virtual axis A2, and the second gear 333 and first gear 331 may rotate in
different directions. While the electronic device 101 turns from an unfolded to folded
position, the first virtual axis Al and the second virtual axis A2 may remain parallel to
each other.

According to an embodiment, the first gear 331 and the second gear 333 may be
sized to have substantially the same diameter and the same number of teeth. The
diameter of the first gear 331 and the second gear 333 is sized to not be larger than the
thickness of the first housing 211 or second housing 231, avoiding the first and second
gears 331 and 333 from protruding to the outside of the electronic device.

FIG. 7 is a cross-sectional view taken along line C-C' for a portion of a hinge
structure 300 as shown in FIG. 6, according to an embodiment. FIG. § is a view 1il-
lustrating conductive shafts 320 with insulating bushings 380 in a hinge structure 300
according to an embodiment.

Referring to FIG. 7, the hinge structure 300 may include a hinge case 310, a second
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metallic bracket 340b, conductive shafts 320a and 320b, and insulating bushings 381
and 382. A part of the hinge structure 300 of FIG. 7 may be the same, in whole or in
part, as the hinge structure 300 of FIG. 6. Although the area where the second metallic
bracket 340b is disposed is described in connection with FIG. 7, the same description
may apply to the areas P1 and P2, where the first metallic bracket 340a and the second
metallic bracket 340b are disposed in connection with FIG. 6.

[104] According to an embodiment, the second metallic bracket 340b may be disposed
inside the hinge case 310, and the second metallic bracket 340b may have a first
through hole 341 and a second through hole 342 through which the conductive shafts
320a and 320b configured in a dual-axis structure may pass.

[105] Upon charging the battery of the electronic device, electrical conduction may occur
among the hinge case 310, the second metallic bracket 340b, and the conductive shafts
320, creating a current flow that may cause the user to receive an electrical shock when
the user touches the hinge case 310. According to an embodiment, insulating bushings
380 may be disposed between the conductive shafts 320 and the second metallic
bracket 340b to provide insulation between the conductive shafts 320 and the second
metallic bracket 340b and to block a current flow to the hinge case 310.

[106] According to an embodiment, at least part of the first insulating bushing 380a may be
positioned inside the first through hole 341. For example, the first insulating bushing
381 may be disposed on the outer circumferential surface of at least part of the first
conductive shaft 320a. The first insulating bushing 381 may include various members,
e.g., plastic, rubber, or silicone, to block current flow and may be shaped as an empty
cylinder formed to surround at least part of the first conductive shaft 320a. The first
conductive shaft 320a and the first insulating bushing 381 may be produced by the
same insert molding.

[107] As another example, the second conductive shaft 320b may pass through the second
through hole 342 of the second metallic bracket 340b. At least part of the second in-
sulating bushing 382 may be positioned inside the second through hole 342. For
example, the second insulating bushing 382 may be disposed on the outer circum-
ferential surface of at least part of the second conductive shaft 320b. The second in-
sulating bushing 382 may include various members, e.g., rubber, or silicone, to block
current flow and may be shaped as an empty cylinder formed to surround at least part
of the second conductive shaft 320b. The second conductive shaft 320b and the second
insulating bushing 382 may be produced by the same insert molding.

[108] Referring to FIGS. 6 and 8, the area where the insulating bushings 380 are disposed
may be the portions (portions P1 and P2) where the plurality of metallic brackets 340
are disposed. The metallic brackets 340 may include the first metallic bracket 340a and
the second metallic bracket 340b. The first metallic bracket 340a may be disposed in
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an end of the hinge case 310, and the second metallic bracket 340b may be disposed in
the opposite end of the hinge case 310. The first metallic bracket 340a and the second
metallic bracket 340b may be spaced apart from each other.

According to an embodiment, a first-first insulating bushing 381a may be positioned
on the first portion P1 of the first conductive shaft 320a. As another example, a first-
second insulating bushing 381b may be positioned on the second portion P2 of the first
conductive shaft 320a. According to an embodiment, a second-first insulating bushing
382a may be positioned on the first portion P1 of the second conductive shaft 320b. As
another example, a second-second insulating bushing 382b may be positioned on the
second portion P2 of the second conductive shaft 320b.

According to an embodiment, the first-first insulating bushing 381a and the second-
first insulating bushing 382a formed on the first portion P1 may be disposed as a pair
and parallel to each other. As another example, the first-second insulating bushing
381b and the second-second insulating bushing 382b formed on the second portion P2
may be disposed as a pair and parallel to each other.

According to an embodiment, the insulating bushings 380 formed on the conductive
shafts 320 may insulate the metallic bracket 340 from the conductive shafts 320, and
the insulating bushings 380 may insulate between the metallic bracket 340 and the
hinge case 310. The user may use the electronic device without the risk of an electric
shock even while charging the electronic device.

FIG. 9 is an enlarged view illustrating an internal configuration of a hinge structure
300 as shown in FIG. 5 according to an embodiment. FIG. 10 is a cross-sectional view
taken along line D-D' for a portion of a hinge structure 500 as shown in FIG. 9,
according to an embodiment.

Referring to FIGS. 9 and 10, the first housing (e.g., the first housing 211 of FIG. 5)
may include a first conductive part 215. The first conductive part 215 may connect the
hinge structure 500 with the first housing (e.g., the first housing 211 of FIG. 5). As
another example, the second housing (e.g., the second housing 231 of FIG. 5) may
include a second conductive part 235. The second conductive part 235 may connect the
hinge structure 500 with the second housing (e.g., the second housing 231 of FIG. 5).
For example, a portion of the first conductive part 215 may be coupled with at least
one conductive shaft 520a of the hinge structure 500, and another portion of the first
conductive part 215 may be connected to a surface of the first housing via a coupling
member, €.g., a screw. As another example, a portion of the second conductive part
235 may be coupled with at least one conductive shaft 520b of the hinge structure 500,
and another portion of the second conductive part 235 may be connected to a surface
of the second housing via a coupling member, e.g., a screw.

According to an embodiment, the hinge structure 500 may be configured in a dual-
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axis structure and may include a hinge case 510, conductive shaft 520, insulating
bushings 580, and a conductive connector (e.g., the conductive connector 590 of FIG.
14). As another example, the hinge structure 500 may include a stopper cam 550 with
at least one gear, a moving cam 560, and elastic bodies 570.

The structure of the hinge case 510, at least one metallic bracket 540, conductive
shafts 520, stopper cam 550, moving cam 560, and elastic bodies 570 of the hinge
structure 500 shown in FIGS. 9 and 10 may be the same, in whole or in part, as the
hinge case 310, at least one metallic bracket 340, conductive shafts 320, stopper cam
350, moving cam 360, and elastic bodies 370 of the hinge structure 300 shown in
FIGS. 6 to 8.

Another embodiment of the insulating bushings 580 is described below.

Upon charging the electronic device, electrical conduction may occur among the
hinge case 510, the second metallic bracket 540b, and the conductive shafts 520,
creating a current flow that may cause the user to receive an electrical shock when the
user touches the hinge case 510. According to an embodiment, cylindrical insulating
bushings 580 may be disposed between the conductive shafts 520 and the second
metallic bracket 540b to provide insulation between the conductive shafts 520 and the
second metallic bracket 540b and to block a current flow.

According to an embodiment, the first conductive shaft 520a may pass through the
first through hole 541 of the second metallic bracket 540b. At least part of the first in-
sulating bushing 581 may be positioned inside the first through hole 541. For example,
the first insulating bushing 581 may be disposed on the outer circumferential surface of
at least part of the first conductive shaft 520a. The first insulating bushing 581 may
include various members, e.g., rubber, or silicone, to block current flow and may be
shaped as an empty cylinder formed to surround at least part of the first conductive
shaft 520a. The first insulating bushing 581 may be produced as a separate insert-
molded product from the first conductive shaft 520a, and the first insulating bushing
581, produced separately, may fit over a portion of the first conductive shaft 520a.

As another example, the second conductive shaft 520b may pass through the second
through hole 542 of the second metallic bracket 540b. At least part of the second in-
sulating bushing 582 may be positioned inside the second through hole 542. For
example, the second insulating bushing 582 may be disposed on the outer circum-
ferential surface of at least part of the second conductive shaft 520b. The second in-
sulating bushing 582 may include various members, e.g., rubber, or silicone, to block
current flow and may be shaped as an empty cylinder formed to surround at least part
of the second conductive shaft 520b. The second insulating bushing 582 may be
produced as a separate insert-molded product from the second conductive shaft 520b,

and the second insulating bushing 582, produced separately, may fit over a portion of
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the second conductive shaft 520b.

According to an embodiment, the first insulating bushing 581 and the second in-
sulating bushing 582 may be provided as a pair and spaced apart from each other. The
second insulating bushing 582 may be the same in structure and shape as the first in-
sulating bushing 581, and the same description of the first insulating bushing 581 may
apply to the second insulating bushing 582.

According to an embodiment, a plurality of first insulating bushings 581 may be indi-
vidually provided in multiple areas of the first conductive shaft 520a. For example, the
areas where the first insulating bushings 581 are disposed may be at least some of the
areas where the plurality of metallic brackets 540a and 540b are disposed. As another
example, the first insulating bushing 581 may be disposed in some areas where the
metallic brackets 540a and 540b are not disposed.

According to an embodiment, the first insulating bushing 581 may include a first-
first insulating bushing 581a, a first-second insulating bushing 581b, a first-third in-
sulating bushing 581c, and a first-fourth insulating bushing 581d, each of which is
configured as an independent insert-molded product. For example, the first-first in-
sulating bushing 581a and the first-second insulating bushing 581b may be formed
inside the first metallic bracket 540a to surround at least part of the first conductive
shaft 520a disposed in the first metallic bracket 540a. The first-first insulating bushing
581a and the first-second insulating bushing 581b may be spaced apart from each other
and disposed at both ends of the first metallic bracket 540a to prevent the first
conductive shaft 520a from contacting the first metallic bracket 540a. However, the
first-first insulating bushing 581a and the first-second insulating bushing 581b are not
limited to being spaced apart from each other and may be designed in different
fashions that insulate the first conductive shaft 520a from the first metallic bracket
540a. For example, the first-first insulating bushing 581a and the first-second in-
sulating bushing 581b may be produced in a single cylindrical insulating bushing
without being separated from each other.

According to an embodiment, the first-third insulating bushing 581c may be formed
inside the first metallic bracket 540a to surround at least a portion of the first
conductive shaft 520a disposed in the second metallic bracket 540b.

According to an embodiment, the first-fourth insulating bushing 581d may be po-
sitioned between the first metallic bracket 540a and the second metallic bracket 540b
and between the first conductive shaft 520a and the hinge case 510. The first-fourth in-
sulating bushing 581d may cut off electrical flow to prevent the first conductive shaft
520a from contacting the hinge case 510.

According to an embodiment, the insulating bushings 580 positioned on the

conductive shafts 520 may provide insulation between the metallic brackets 540 and
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the conductive shafts 520 and/or between the conductive shafts 520 and the hinge case
510. The insulating bushings 580 disposed on the conductive shafts 520 may be
provided as insert-molded products separately produced and may individually fit in
areas for blocking electrical flow. The user may use the electronic device without the
risk of an electric shock even while charging the electronic device.

FIG. 11 is an enlarged view illustrating a portion S3 of a hinge structure 300 as
shown in FIG. 6 according to an embodiment. FIG. 12 is a cross-sectional view il-
lustrating the portion S3 of FIG. 11 according to an embodiment.

Referring to FIGS. 11 and 12, the hinge structure 300 may include a hinge case 310,
conductive shafts 320, elastic bodies 370, and a conductive connector 390.

The hinge case 310, conductive shafts 320, and elastic bodies 370 of the hinge
structure 300 shown in FIGS. 11 and 12 may be wholly or partially the same in con-
figuration as the hinge case 310, conductive shafts 320, and elastic bodies 370 shown
in FIGS. 6 to 8.

According to an embodiment, the electronic device may include a main printed
circuit board (e.g., the main printed circuit board 213 of FIG. 5) in the first housing
(e.g., the first housing 211 of FIG. 5) and a sub printed circuit board (e.g., the sub
printed circuit board 237 of FIG. 4) in the second housing (e.g., the second housing
231 of FIG. 5). When the main printed circuit board and the sub printed circuit board
are disposed in the respective housings independently and electrically separately from
each other, the ground capacity may be relatively small and are thus vulnerable to ESD
or electric shocks. To address this issue, according to an embodiment, the conductive
connector 390 may be provided to electrically connect the main printed circuit board
and the sub printed circuit board. The placement of the conductive connector 390 may
increase the ground capacity of the main printed circuit board and the sub printed
circuit board. When an electrical shock occurs in the electronic device, the parts of
each printed circuit board may avoid impacts by expanding the area where current
flows.

According to an embodiment, there may be provided the conductive connector 390
of the hinge structure 300 and an E-ring 392 disposed adjacent to the conductive
connector 390. The conductive connector 390 may be disposed to contact the
conductive shafts 320 and include two through holes through which the conductive
shafts 320 may pass. For example, the conductive shaft 320 may include a first hole
390a through which the first conductive shaft 320a passes, a second hole 390b through
which the second conductive shaft 320b passes, and an extension 390c for electrically
connecting the first conductive shaft 320a with the second conductive shaft 320b.

According to an embodiment, the conductive connector 390 may form an electrical

path to a first conductive part (e.g., the first conductive part 215 of FIG. 5) connected
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with the first housing (e.g., the first housing 211 of FIG. 5) and a second conductive
part (e.g., the second conductive part 235 of FIG. 5) connected with the second
housing (e.g., the second housing 231 of FIG. 5). For example, the conductive
connector 390 may form an electrical path formed from the first conductive part
through the first conductive shaft 320a, the conductive connector 390, and the second
conductive shaft 320b to the second conductive part.

According to an embodiment, the conductive connector 390 may be mounted inside
the hinge case 310 and may have one side contacting the elastic bodies 370 and
another side contacting the E-ring 392.

According to an embodiment, there may be provided a plurality of E-rings 392 to
contact the first conductive shaft 320a and the second conductive shaft 320b. The first
conductive shaft 320a may have a groove formed in the outer circumferential surface
towards the inside, and one E-ring 392 may be fastened in the groove. As another
example, the second conductive shaft 320b may have a groove formed in the outer cir-
cumferential surface towards the inside, and another E-ring 392 may be fastened in the
groove. The plurality of E-rings 392 may prevent the conductive connector 390 from
being pushed from the elastic bodies 370.

According to an embodiment, the conductive connector 390 and the E-rings 392 may
be arranged to contact and electrically connect with each other on the conductive shafts
320. The elastic bodies 370 may be placed at one side of the conductive connector 390
so that the conductive connector 390 is forced in one direction, thereby allowing the
electrical connection to remain stable. For example, when the user folds or unfolds the
electronic device, the parts of the hinge structure may rub against each other and thus
may become worn, creating a gap that may disturb the conduction of the electronic
device. According to an embodiment, the structure of the conductive connector 30
supported by the elastic bodies 370 may address such disturbance and hence mayallow
for stable conduction of the electronic device regardless of whatever numbers the
electronic device is folded or unfolded.

FIG. 13 is an enlarged view illustrating a portion S4 of a hinge structure 500 as
shown in FIG. 9 according to an embodiment. FIG. 14 is a perspective view illustrating
a hinge structure 500 as shown in FIG. 13, wherein conductive shafts 520 and a
conductive connector 590 are separated from each other, according to an embodiment.

Referring to FIGS. 13 and 14, the hinge structure 500 may include a hinge case 510,
conductive shafts 520, elastic bodies (not shown), and a conductive connector 590. For
ease of description, no description is made of the elastic bodies in connection with
FIGS. 13 and 14.

The hinge case 510, conductive shafts 520, stopper cam 550, and moving cam 560 of
the hinge structure 500 shown in FIGS. 13 and 14 may be wholly or partially the same
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in configuration as the hinge case 510, conductive shafts 520, stopper cam 550, and
moving cam 560 of the hinge structure 500 shown in FIGS. 9 and 10.

According to an embodiment, the electronic device may include a main printed
circuit board (e.g., the main printed circuit board 213 of FIG. 5) in the first housing
(e.g., the first housing 211 of FIG. 5) and a sub printed circuit board (e.g., the sub
printed circuit board 237 of FIG. 4) in the second housing (e.g., the second housing
231 of FIG. 5). When the main printed circuit board and the sub printed circuit board
are disposed in their respective housings independently and electrically separately from
each other, the ground capacity may be relatively small and are thus vulnerable to ESD
or electric shocks. To address this issue, according to an embodiment, the conductive
connector 590 may be provided to electrically connect the main printed circuit board
and the sub printed circuit board. The placement of the conductive connector 590 may
increase the ground capacity of the main printed circuit board and the sub printed
circuit board. When an electrical shock occurs in the electronic device, the parts of
each printed circuit board may avoid impacts by expanding the area where current
flows.

According to an embodiment, there may be provided a conductive wire 593 disposed
adjacent to the conductive connector 590 of the hinge structure 500. The conductive
wire 593 may be disposed to contact the conductive shafts 520 and include two
openings through which the conductive shafts 520 may pass. For example, the
conductive wire 593 may be produced by bending one metallic wire and may include a
first opening 593a through which the first conductive shaft 520a passes and a second
opening 593b through which the second conductive shaft 520b passes.

According to an embodiment, the conductive wire 393 may form an electrical path to
a first conductive part (e.g., the first conductive part 215 of FIG. 5) connected with the
first housing (e.g., the first housing 211 of FIG. 5) and a second conductive part (e.g.,
the second conductive part 235 of FIG. 5) connected with the second housing (e.g., the
second housing 231 of FIG. 5). For example, the conductive connector 390 may form
an electrical path formed from the first conductive part through the first conductive
shaft 320a, the conductive wire 593, and the second conductive shaft 320b to the
second conductive part.

FIG. 15 is an enlarged view illustrating a portion S5 of a hinge structure 300 as
shown in FIG. 6 according to an embodiment. FIG. 16 is a perspective view illustrating
a hinge structure 300 as shown in FIG. 15, wherein a conductive connector 390
disposed on a side of a cam part is separated, according to an embodiment.

Referring to FIGS. 6, 15, and 16, the hinge structure 300 may include conductive
shafts 320, a stopper cam 350, a moving cam 360, a gear unit 330, and a conductive

connector 390.
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The conductive shafts 320, stopper cam 350, moving cam 360, and gear unit 330 of
the hinge structure 300 shown in FIGS. 15 and 16 may be wholly or partially the same
in configuration as the conductive shafts 320, stopper cam 350, moving cam 360, and
gear unit 330 of the hinge structure 300 shown in FIG. 6.

According to an embodiment, the electronic device may include a main printed
circuit board (e.g., the main printed circuit board 213 of FIG. 5) in the first housing
(e.g., the first housing 211 of FIG. 5) and a sub printed circuit board (e.g., the sub
printed circuit board 237 of FIG. 4) in the second housing (e.g., the second housing
231 of FIG. 5). When the main printed circuit board and the sub printed circuit board
are disposed in the respective housings independently and electrically separately from
each other, the ground capacity may be relatively small and are thus vulnerable to ESD
or electric shocks. To address this issue, according to an embodiment, the conductive
connector 390 may be provided to electrically connect the main printed circuit board
and the sub printed circuit board. The placement of the conductive connector 390 may
increase the ground capacity of the main printed circuit board and the sub printed
circuit board. When an electrical shock occurs in the electronic device, the parts of
each printed circuit board may avoid impacts by expanding the area where current
flows.

According to an embodiment, in the hinge structure 300, an end of the cam part of
the stopper cam 350 may be disposed to contact the moving cam 360, and the end
where the gear of the stopper cam 350 is disposed may be disposed to contact the gear
unit 330. The conductive connector 390 may include a conductive ground member
395. The conductive ground member 395 may be disposed between the stopper cam
350 and the gear unit 330 to provide an electrical connection between the conductive
shafts 320 disposed parallel with each other.

According to an embodiment, the conductive ground member 395 may be disposed
to contact the gear unit 330, which is disposed to contact the conductive shafts 320 and
is thus electrically connected, and may include two openings to allow a protrusion
331a of the first gear 331 and a protrusion of the second gear 333 in the gear unit 330
to pass therethrough. For example, the protrusion 331a of the first gear 331 may have
an inside that makes contect with the first conductive shaft (e.g., the first conductive
shaft 320a of FIG. 6) and an outer circumferential surface that passes through the first
opening 395a of the conductive ground member 395. As another example, the
protrusion of the second gear 333 may have an inside that makes contact with the
second conductive shaft (e.g., the second conductive shaft 320b of FIG. 6) and an outer
circumferential surface that passes through the second opening 395b of the conductive
ground member 395.

According to an embodiment, the conductive ground member 395 may include a
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flexible conductive material and may expand the first opening 395a and fit over the
protrusion 331a of the first gear 331. As another example, the conductive ground
member 395 may expand the second opening 395b and fit over the protrusion of the
second gear 333.

According to an embodiment, the conductive ground member 395 may form an
electrical path to a first conductive part (e.g., the first conductive part 215 of FIG. 5)
connected with the first housing (e.g., the first housing 211 of FIG. 5) and a second
conductive part (e.g., the second conductive part 235 of FIG. 5) connected with the
second housing (e.g., the second housing 231 of FIG. 5). For example, the conductive
ground member 395 may form an electrical path from the first conductive part through
the first conductive shaft 320a, the first gear 331, the conductive ground member 395,
the second gear 333, and the second conductive shaft 320b to the second conductive
part.

According to embodiments, the hinge structure of the electronic device is configured
to insulate the hinge case, which directly contacts the user's skin, thus preventing the
user from receiving electric shocks. In the hinge structure of the electronic device, the
hinge shafts are electrically interconnected, providing a sufficient amount of ground
capacity for the printed circuit boards disposed in the main body part and/or the display
part.

According to an embodiment, an electronic device (e.g., the electronic device 101 of
FIG. 3) may comprise a first housing structure (e.g., the first housing 211 of FIG. 3), a
second housing structure, (e.g., the second housing 231 of FIG. 3), and a hinge
structure (e.g., the hinge structure 300 of FIG. 3).

The hinge structure may include a metallic bracket (e.g., the metallic bracket 340 of
FIG. 7) including a first conductive part (e.g., the first conductive part 215 of FIG. 3)
and a second conductive part (e.g., the second conductive part 235 of FIG. 3) and a
first cylindrical through hole (e.g., the first through hole 341 of FIG. 7) and a second
cylindrical through hole (e.g., the second through hole 342 of FIG. 7), a first
cylindrical insulating bushing (e.g., the first insulating bushing 381 of FIG. 7) at least
partially positioned inside the first through hole, a second cylindrical insulating
bushing (e.g., the second insulating bushing 382 of FIG. 7) at least partially positioned
inside the second through hole, a first conductive shaft (e.g., the first conductive shaft
320a of FIG. 7) contacting the first conductive part and extending through the first in-
sulating bushing, a second conductive shaft (e.g., the second conductive shaft 320b of
FIG. 7) contacting the second conductive part and extending through the second in-
sulating bushing, and a conductive connector (e.g., the conductive connector 390 of
FIG. 6) contacting the first conductive shaft and the second conductive shaft and

configured to form an electrical path from the first conductive part through the first
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conductive shaft, the conductive connector, and the second conductive shaft to the
second conductive part.

According to an embodiment, the hinge structure may further include a metallic case
(e.g., the hinge case 310 of FIG. 6) formed to surround the metallic bracket.

According to an embodiment, the electronic device may further comprise a screw
connecting the hinge structure with the metallic case.

According to an embodiment, the metallic case may further include an insulating
coating.

According to an embodiment, the electronic device may further comprise a display
exposed through the first housing structure and an electrical connector (e.g., the
charging terminal hole 14c of FIG. 3) exposed through the second housing structure.

According to an embodiment, the first insulating bushing may be disposed between a
portion of the first conductive shaft and the metallic bracket to space the first
conductive shaft apart from the metallic bracket, and the second insulating bushing
may be disposed between a portion of the second conductive shaft and the metallic
bracket to space the second conductive shaft apart from the metallic bracket.

According to an embodiment, the conductive connector may include a first hole
through which the first conductive shaft passes, a second hole through which the
second conductive shaft passes, and an extension configured to provide an electrical
path of the second conductive shaft.

According to an embodiment, the electronic device may further comprise an elastic
body formed to contact an end of the conductive connector and configured to provide a
directional force to the conductive connector.

According to an embodiment, the first insulating bushing may be integrally formed
with the first conductive shaft by insert molding, and the second insulating bushing
may be integrally formed with the second conductive shaft by insert molding. The first
insulating bushing and the second insulating bushing may be disposed parallel to each
other.

According to an embodiment, the first insulating bushing may be formed as a
separate insert-molded product from the first conductive shaft and is inserted into a
plurality of portions of the first conductive shaft, and the second insulating bushing
may be formed as a separate insert-molded product from the second conductive shaft
and is inserted into a plurality of portions of the second conductive shaft. The first in-
sulating bushing and the second insulating bushing may be disposed parallel to each
other.

According to an embodiment, an electronic device may comprise a first housing, a
second housing, and a hinge structure rotatably connecting the first housing with the

second housing. The hinge structure may include a metallic bracket including a first
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conductive part and a second conductive part and at least one through hole, a
conductive shaft passing through the at least one through hole of the metallic bracket
and connected with the first conductive part or the second conductive part, and an in-
sulating bushing disposed between at least a portion of the conductive shaft and the
through hole of the metallic bracket and configured to insulate the conductive shaft
from the metallic bracket.

According to an embodiment, the conductive shaft may include a first conductive
shaft connected with the first housing and a second conductive shaft connected with
the second housing. The electronic device may further comprise a conductive
connector disposed to contact the first conductive shaft and the second conductive
shaft and electrically connecting the first conductive shaft with the second conductive
shaft.

According to an embodiment, the electronic device may further comprise a hinge
case configured to seat the metallic bracket and that includes a coating configured to
prevent corrosion to an outer surface thereof. The insulating bushing may be formed to
surround at least part of the first conductive shaft or the second conductive shaft.

According to an embodiment, the electronic device may further comprise a first
circuit board mounted in the first housing and a second circuit board mounted in the
second housing. The first circuit board and the second circuit board may be electrically
connected through the conductive connector.

According to an embodiment, the metallic bracket may include a first metallic
bracket and a second metallic bracket spaced apart from the first metallic bracket. The
insulating bushing may be separately disposed in a through hole of the first metallic
bracket and a through hole of the second metallic bracket.

According to an embodiment, the electronic device may further comprise a stopper
cam, a moving cam, and a gear unit sequentially arranged on an outer circumferential
surface of the conductive shaft. The conductive connector may be disposed between
the stopper cam and the gear unit and contacts at least part of the gear unit to provide
an electrical contact.

According to an embodiment, an electronic device may comprise a first housing, a
second housing, and a hinge structure rotatably connecting the first housing with the
second housing. The hinge structure may include a metallic bracket including a first
conductive part and a second conductive part and a first through hole and a second
through hole, a first conductive shaft passing through the first through hole of the
metallic bracket and connected with the first conductive part, a second conductive
shaft passing through the second through hole of the metallic bracket and connected
with the second conductive part, and a conductive connector contacting the first

conductive shaft and the second conductive shaft and electrically connecting the first



29

WO 2019/124874 PCT/KR2018/015840

[168]

[169]

[170]

[171]

[172]

[173]

[174]

conductive shaft with the second conductive shaft.

According to an embodiment, the electronic device may further comprise a first
circuit board mounted in the first housing and a second circuit board mounted in the
second housing. The first circuit board and the second circuit board may be electrically
connected through the conductive connector.

According to an embodiment, the conductive connector may include a first hole
through which the first conductive shaft passes, a second hole through which the
second conductive shaft passes, and an extension configured to provide an electrical
path of the second conductive shaft.

According to an embodiment, a hinge structure may comprise a metallic bracket
including a first cylindrical through hole and a second cylindrical through hole, a first
cylindrical insulating bushing at least partially positioned inside the first through hole,
a second cylindrical insulating bushing at least partially positioned inside the second
through hole, a first conductive shaft extending through the first insulating bushing, a
second conductive shaft extending through the second insulating bushing, and a
conductive connector contacting the first conductive shaft and the second conductive
shaft and configured to form an electrical path through the first conductive shaft, the
conductive connector, and the second conductive shaft.

According to an embodiment, the electronic device may further comprise a metallic
case formed to surround the metallic bracket.

As is apparent from the foregoing descrition, according to various embodiments, in
the hinge structure and the electronic device with the hinge structure, the case directly
contacting the user's skin may be configured to be insulated, thus preventing the user
from receiving an electric shock when the user touches the outer surface of the
electronic device, e.g., upon holding the electronic device when making a call while
charging the electronic device.

According to various embodiments, in the hinge structure and the electronic device
with the hinge structure, the case of the hinge structure may be insulated, and the hinge
shafts may be interconnected, thereby providing a sufficient ground capacity for the
printed circuit boards disposed in the main body part and/or the display part. The
sufficient ground capacity allows for efficient hardware (H/W) capability (e.g., sat-
isfactory ESD or wireless communication sensitivity) of the electronic device.

Although the present disclosure has been described with various embodiments,
various changes and modifications may be suggested to one skilled in the art. It is
intended that the present disclosure encompass such changes and modifications as fall

within the scope of the appended claims.
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Claims

An electronic device, comprising:

a first housing structure;

a second housing structure; and

a hinge structure comprising:

a metallic bracket including a first conductive part, a second conductive
part, a first cylindrical through hole, and a second cylindrical through
hole;

a first cylindrical insulating bushing at least partially positioned inside
the first through hole;

a second cylindrical insulating bushing at least partially positioned
inside the second through hole;

a first conductive shaft contacting the first conductive part and
extending through the first insulating bushing;

a second conductive shaft contacting the second conductive part and
extending through the second insulating bushing; and

a conductive connector contacting the first conductive shaft and the
second conductive shaft and configured to form an electrical path from
the first conductive part to the second conductive part through the first
conductive shaft, the conductive connector, and the second conductive
shaft.

The electronic device of claim 1, wherein the hinge structure further
includes a metallic case formed to surround the metallic bracket.

The electronic device of claim 2, further comprising a screw connecting
the hinge structure with the metallic case.

The electronic device of claim 2, further comprising an insulating
coating on the metallic case.

The electronic device of claim 1, further comprising:

a display exposed through the first housing structure; and

an electrical connector exposed through the second housing structure.
The electronic device of claim 1, wherein:

the first insulating bushing is disposed between a portion of the first
conductive shaft and the metallic bracket to space the first conductive
shaft apart from the metallic bracket, and

the second insulating bushing is disposed between a portion of the
second conductive shaft and the metallic bracket to space the second

conductive shaft apart from the metallic bracket.
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The electronic device of claim 1, wherein the conductive connector
includes a first hole through which the first conductive shaft passes, a
second hole through which the second conductive shaft passes, and an
extension configured to provide an electrical path of the second
conductive shaft.

The electronic device of claim 7, further comprising an elastic body
formed to contact an end of the conductive connector and configured to
provide a force to the conductive connector in a direction.

The electronic device of claim 6, wherein:

the first insulating bushing is integrally formed with the first
conductive shaft by insert molding,

the second insulating bushing is integrally formed with the second
conductive shaft by insert molding, and

the first insulating bushing and the second insulating bushing are
disposed parallel with each other.

The electronic device of claim 6, wherein:

the first insulating bushing is formed as a separate insert-molded
product from the first conductive shaft and is inserted into a plurality of
portions of the first conductive shaft,

the second insulating bushing is formed as a separate insert-molded
product from the second conductive shaft and is inserted into a plurality
of portions of the second conductive shaft, and

the first insulating bushing and the second insulating bushing are
disposed parallel with each other.

An electronic device, comprising:

a first housing;

a second housing; and

a hinge structure rotatably connecting the first housing with the second
housing, the hinge structure including:

a metallic bracket including a first conductive part, a second conductive
part, and at least one through hole:

a conductive shaft passing through the at least one through hole of the
metallic bracket and connected with the first conductive part or the
second conductive part; and

an insulating bushing disposed between at least a portion of the
conductive shaft and the through hole of the metallic bracket and
configured to insulate the conductive shaft from the metallic bracket.

The electronic device of claim 11, wherein:
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the conductive shaft includes a first conductive shaft connected with
the first housing and a second conductive shaft connected with the
second housing, and

the electronic device further comprises a conductive connector
disposed to contact the first conductive shaft and the second conductive
shaft and electrically connect the first conductive shaft with the second
conductive shaft.

The electronic device of claim 12, further comprising a hinge case
configured to seat the metallic bracket and including a coating
configured to prevent corrosion to an outer surface thereof,

wherein the insulating bushing is formed to surround at least part of the
first conductive shaft or the second conductive shaft.

The electronic device of claim 13, further comprising:

a first circuit board mounted in the first housing; and

a second circuit board mounted in the second housing,

wherein the first circuit board and the second circuit board are elec-
trically connected through the conductive connector,

wherein the metallic bracket includes a first metallic bracket and a
second metallic bracket spaced apart from the first metallic bracket, and
the insulating bushing is separately disposed in a through hole of the
first metallic bracket and a through hole of the second metallic bracket.
The electronic device of claim 12, further comprising a stopper cam, a
moving cam, and a gear unit sequentially arranged on an outer circum-
ferential surface of the conductive shaft,

wherein the conductive connector is disposed between the stopper cam
and the gear unit and contacts at least part of the gear unit to provide an

electrical contact.
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