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(567)  According to various embodiments, an electron-
ic device may comprise: a slide frame for moving a first
body from a first state to a second state; and a connection
structure for electrically connecting the first body to a
second body, wherein the first body includes an antenna
and a first printed circuit board (PCB), the antenna is
disposed in the first PCB, the second body includes a
radio frequency (RF) module and a second PCB, and the
RF module is disposed in the second PCB. The connec-
tion structure comprises: atleast one antenna connection
terminal disposed on the first PCB; and at least two RF
connection terminals disposed on the second PCB,
wherein the at least two RF connection terminals include
a first RF connection terminal and a second RF connec-
tion terminal. The first body is electrically connected, in
the first state, to the first RF connection terminal via the
connection structure, and is electrically connected, in the
second state, to the second RF connection terminal via
the connection structure. The second PCB may include
afirst RF tuning circuit for the first RF connection terminal
and a second RF tuning circuit for the second RF con-
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Description
Technical Field

[0001] Various embodiments described below relate
to an electronic device for antenna tuning.

Background Art

[0002] An electronic device can transmit a signal by
using an antenna. To increase the efficiency of radiation
performance, the tuning of a radio frequency (RF) circuit
connected to the antenna is required. At this time, when
a relative position between a body including the antenna
and a body including an RF module is changed, a radi-
ation characteristic of the antenna caused by the existing
circuit devices can be changed.

Disclosure of Invention
Technical Problem

[0003] A problemisthatitis difficult to optimize, by one
tuning setting only, a radiation characteristic dependent
on a physical position of each body. An electronic device
of various embodiments can minimize an antenna per-
formance difference dependent on a relative position
change between a body including an antenna and a body
including a radio frequency (RF) module, and optimize
antenna performance in each position.

[0004] A technological solution the present document
seeks to achieve is not limited to the above-mentioned
technological solution, and other technological solutions
not mentioned above would be able to be clearly under-
stood by a person having ordinary skill in the art from the
following statement.

Solution to Problem

[0005] According to various embodiments, an elec-
tronic device can include afirst body includingan antenna
and a first printed circuit board (PCB), the antenna being
disposed in the first PCB, a second body including a radio
frequency (RF) module and a second PCB, the RF mod-
ule being disposed in the second PCB, a slide frame for
moving the first body from a first state to a second state,
and a connection structure for electrically connecting the
firstbody and the second body. The connection structure
caninclude atleast one antenna connection terminal dis-
posed on the first PCB and at least two or more RF con-
nection terminals disposed on the second PCB, and the
at least two or more RF connection terminals can include
a first RF connection terminal and a second RF connec-
tion terminal, and the first body can be electrically con-
nected, in the first state, to the first RF connection termi-
nal via the connection structure, and can be electrically
connected, in the second state, to the second RF con-
nection terminal via the connection structure, and the
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second PCB can include a first RF tuning circuit for the
first RF connection terminal and a second RF tuning cir-
cuit for the second RF connection terminal.

Advantageous Effects of Invention

[0006] An electronic device of various embodiments
can present optimal antenna performance in each posi-
tion, by presenting an RF circuit for each relative position
between detached bodies.

[0007] An effectobtainable from the presentdisclosure
is not limited to the above-mentioned effects, and other
effects not mentioned would be able to be apparently
understood from the following statement by a person hav-
ing ordinary skill in the art to which the present disclosure
pertains.

Brief Description of Drawings
[0008]

FIG. 1 is a block diagram of an electronic device
within a network environment according to various
embodiments.

FIG. 2 is a block diagram of an electronic device in
a network environmentincluding a plurality of cellular
networks according to various embodiments.

FIG. 3 illustrates an example of the type of an elec-
tronic device according to various embodiments.
FIG. 4A illustrates an example of a structure of a
slide electronic device according to various embod-
iments.

FIG. 4B illustrates another example of a structure of
a slide electronic device according to various em-
bodiments.

FIG. 5 illustrates an example of connection between
bodies according to various embodiments.

FIG. 6 illustrates an example of a circuit for connec-
tion between bodies according to various embodi-
ments.

FIG. 7 illustrates an example of a contact structure
for connection between bodies according to various
embodiments.

FIG. 8A illustrates an example of antenna tuning in
a contact structure according to various embodi-
ments.

FIG. 8B illustrates an example of a circuit for antenna
tuning according to various embodiments.

FIG. 9A illustrates another example of antenna tun-
ing in a contact structure according to various em-
bodiments.

FIG. 9B illustrates another example of a circuit for
antenna tuning according to various embodiments.
FIG. 10A illustrates an example of a connection
structure for maintaining connection between bodies
according to various embodiments.

FIG. 10B illustrates another example of a connection
structure for maintaining connection between bodies
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according to various embodiments.

FIG. 11 illustrates an example of a coupling structure
that uses a capacitor according to various embodi-
ments.

FIG. 12A illustrates an example of a coupling struc-
ture for maintaining connection between bodies ac-
cording to various embodiments.

FIG. 12B illustrates another example of a coupling
structure for maintaining connection between bodies
according to various embodiments.

FIG. 12C illustrates a further example of a coupling
structure for maintaining connection between bodies
according to various embodiments.

FIG. 13 illustrates an example of connection be-
tween bodies that use a dielectric material according
to various embodiments.

FIG. 14A illustrates an example of connection be-
tween bodies that use a dielectric material of a guide
form according to various embodiments.

FIG. 14B illustrates an example of a section of a con-
nection structure between bodies that use a dielec-
tric material of a guide form according to various em-
bodiments.

Best Mode for Carrying out the Invention

[0009] Terms used in the present disclosure are used
just to explain a specific embodiment, and may notintend
to limitthe scope of another embodiment. The expression
of a singular form can include the expression of a plural
form unless otherwise dictating clearly in context. The
terms used herein including the technological or scientific
terms can have the same meanings as those generally
understood by a person having ordinary skill in the art
mentioned in the present disclosure. Of the terms used
in the present disclosure, terms defined in a general dic-
tionary can be interpreted as the same or similar mean-
ings as the contextual meanings of a related technology,
and are not interpreted as ideal or excessively formal
meanings unless defined clearly in the present disclo-
sure. According to cases, even the terms defined in the
presentdisclosure cannot be construed as excluding em-
bodiments of the present disclosure.

[0010] In various embodiments of the present disclo-
sure described below, a hardware access method is ex-
plained as an example. However, various embodiments
ofthe presentdisclosure include a technology which uses
all of hardware and software, so various embodiments
of the present disclosure do not exclude a software-
based access method.

[0011] Below, the present disclosure relates to a de-
vice and method for antenna tuning in a wireless com-
munication system. In detail, the present disclosure de-
scribes a technology for increasing the radiation perform-
ance of an antenna, by adaptively constructing a radio
frequency (RF) circuit between the antenna and an RF
module according to a relative position change of a body
including the antenna and a body including the RF mod-
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ule in the wireless communication system.

[0012] Terms (e.g., an antenna element, an array an-
tenna, an antenna module, and/or an antenna circuit)
denoting an antenna used in the following description,
terms (e.g., a structure body, a body, a moving part,
and/or a fixing part) denoting a structure of an electronic
device, terms (e.g., a conductive member, a conduction
body, a conduction plate, a conductive plate, and/or a
conductive element) denoting a conductor, terms (e.g.,
a contact device, a contact body, a contact member, a
contact terminal, a connection terminal, a connection de-
vice, a connection body, a coupling terminal, and/or a
coupling body) denoting a connection part between bod-
ies, terms (e.g., an RF signal line, an RF path, an RF
module, an antenna line, a ground circuit, and/or an RF
circuit) denoting a circuit, etc. are exemplified for descrip-
tion convenience’s sake. Accordingly, the present disclo-
sureis not limited to the terms described below, and other
terms having equivalent technological meanings can be
used.

[0013] FIGS. 1 to 14B described below and various
kinds of embodiments used to explain the principles of
the present disclosure in this patent specification are by
amethod of only exemplification, and any scheme should
not be construed as limiting the scope of the present dis-
closure. That the principles of the present disclosure can
be implemented in an arbitrary properly configured sys-
tem or device would be able to be understood by those
skilled in the art. Also, with regard to a description of the
drawings, similar reference symbols can be used to refer
to similar or related constituent elements.

[0014] Fig. 1is ablock diagramiillustrating an electron-
ic device 101 in a network environment 100 according to
various embodiments.

[0015] Referring to Fig. 1, the electronic device 101 in
the network environment 100 may communicate with an
electronic device 102 via a firstnetwork 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., along-range wireless communication network). Ac-
cording to an embodiment, the electronic device 101 may
communicate with the electronic device 104 via the serv-
er 108. According to an embodiment, the electronic de-
vice 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 module
180, a power management module 188, a battery 189,
a communication module 190, a subscriber identification
module(SIM) 196, or an antenna module 197. In some
embodiments, at least one (e.g., the display device 160
or the camera module 180) of the components may be
omitted from the electronic device 101, or one or more
other components may be added in the electronic device
101. In some embodiments, some of the components
may be implemented as single integrated circuitry. For
example, the sensor module 176 (e.g., a fingerprint sen-
sor, an iris sensor, or an illuminance sensor) may be im-
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plemented as embedded in the display device 160 (e.g.,
a display).

[0016] The processor 120 may execute, for example,
software (e.g., a program 140) to control at least one
other component (e.g., a hardware or software compo-
nent) of the electronic device 101 coupled with the proc-
essor 120, and may perform various data processing or
computation. According to one embodiment, as at least
part of the data processing or computation, the processor
120 may load a command or data received from another
component (e.g., the sensor module 176 or the commu-
nication module 190) in volatile memory 132, process
the command or the data stored in the volatile memory
132, and store resulting data in non-volatile memory 134.
According to an embodiment, the processor 120 may in-
clude a main processor 121 (e.g., a central processing
unit (CPU) or an application processor (AP)), and an aux-
iliary processor 123 (e.g., a graphics processing unit
(GPU), an image signal processor (ISP), a sensor hub
processor, or a communication processor (CP)) that is
operable independently from, or in conjunction with, the
main processor 121. Additionally or alternatively, the aux-
iliary processor 123 may be adapted to consume less
power than the main processor 121, or to be specific to
a specified function. The auxiliary processor 123 may be
implemented as separate from, or as part of the main
processor 121.

[0017] The auxiliary processor 123 may control atleast
some of functions or states related to at least one com-
ponent (e.g., the display device 160, the sensor module
176, or the communication module 190) among the com-
ponents of the electronic device 101, instead of the main
processor 121 while the main processor 121 is in an in-
active (e.g., sleep) state, or together with the main proc-
essor 121 while the main processor 121 is in an active
state (e.g., executing an application). According to an
embodiment, the auxiliary processor 123 (e.g., an image
signal processor or a communication processor) may be
implemented as part of another component (e.g., the
camera module 180 or the communication module 190)
functionally related to the auxiliary processor 123.
[0018] The memory 130 may store various data used
by at least one component (e.g., the processor 120 or
the sensor module 176) of the electronic device 101. The
various data may include, for example, software (e.g.,
the program 140) and input data or output data for a com-
mand related thererto. The memory 130 may include the
volatile memory 132 or the non-volatile memory 134.
[0019] The program 140may be stored in the memory
130 as software, and may include, for example, an op-
erating system (OS) 142, middleware 144, or an appli-
cation 146.

[0020] The input device 150 may receive a command
or data to be used by other component (e.g., the proc-
essor 120) of the electronic device 101, from the outside
(e.g., a user) of the electronic device 101. The input de-
vice 150 may include, for example, a microphone, a
mouse, a keyboard, or a digital pen (e.g., a stylus pen).
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[0021] The sound outputdevice 155 may output sound
signals to the outside of the electronic device 101. The
sound output device 155 may include, for example, a
speaker or areceiver. The speaker may be used for gen-
eral purposes, such as playing multimedia or playing
record, and the receiver may be used for an incoming
calls. According to an embodiment, the receiver may be
implemented as separate from, or as part of the speaker.
[0022] The display device 160 may visually provide in-
formation to the outside (e.g., a user) of the electronic
device 101. The display device 160 may include, for ex-
ample, a display, a hologram device, or a projector and
control circuitry to control a corresponding one of the dis-
play, hologram device, and projector. According to an
embodiment, the display device 160 may include touch
circuitry adapted to detect a touch, or sensor circuitry
(e.g., a pressure sensor) adapted to measure the inten-
sity of force incurred by the touch.

[0023] 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 the sound
viatheinputdevice 150, or output the sound via the sound
output device 155 or a headphone of an external elec-
tronic device (e.g., an electronic device 102) directly
(e.g., wiredly) or wirelessly coupled with the electronic
device 101.

[0024] The sensor module 176 may detect an opera-
tional state (e.g., power or temperature) of the electronic
device 101 or an environmental state (e.g., a state of a
user) external to the electronic device 101, and then gen-
erate an electrical signal or data value corresponding to
the detected state. According to an embodiment, the sen-
sor module 176 may include, for example, a gesture sen-
sor, a gyro sensor, an atmospheric pressure sensor, a
magnetic sensor, an acceleration sensor, a grip sensor,
a proximity sensor, a color sensor, an infrared (IR) sen-
sor, a biometric sensor, a temperature sensor, a humidity
sensor, or an illuminance sensor.

[0025] The interface 177 may support one or more
specified protocols to be used for the electronic device
101 to be coupled with the external electronic device
(e.g., the electronic device 102) directly (e.g., wiredly) or
wirelessly. According to an embodiment, the interface
177 may include, for example, a high definition multime-
dia interface (HDMI), a universal serial bus (USB) inter-
face, a secure digital (SD) card interface, or an audio
interface.

[0026] A connecting terminal 178 may include a con-
nector via which the electronic device 101 may be phys-
ically connected with the external electronic device (e.g.,
the electronic device 102). According to an embodiment,
the connecting terminal 178 may include, for example, a
HDMI connector, a USB connector, a SD card connector,
or an audio connector (e.g., a headphone connector).
[0027] The haptic module 179 may convert an electri-
cal signal into a mechanical stimulus (e.g., a vibration or
a movement) or electrical stimulus which may be recog-
nized by a user via his tactile sensation or kinesthetic
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sensation. According to an embodiment, the haptic mod-
ule 179 may include, for example, a motor, a piezoelectric
element, or an electric stimulator.

[0028] The camera module 180 may capture a still im-
age or moving images. According to an embodiment, the
camera module 180 may include one or more lenses,
image sensors, image signal processors, or flashes.
[0029] The power management module 188 may man-
age power supplied to the electronic device 101. Accord-
ing to one embodiment, the power management module
188 may be implemented as at least part of, for example,
a power management integrated circuit (PMIC).

[0030] The battery 189 may supply power to at least
one component of the electronic device 101. According
to an embodiment, the battery 189 may include, for ex-
ample, a primary cell which is not rechargeable, a sec-
ondary cell which is rechargeable, or a fuel cell.

[0031] The communication module 190 may support
establishing adirect (e.g., wired) communication channel
or a wireless communication channel between the elec-
tronic device 101 and the external electronic device (e.g.,
the electronic device 102, the electronic device 104, or
the server 108) and performing communication via the
established communication channel. The communica-
tion module 190 may include one or more communication
processors that are operable independently from the
processor 120 (e.g., the application processor (AP)) and
supports a direct (e.g., wired) communication or a wire-
less communication. According to an embodiment, the
communication module 190 may include a wireless com-
munication module 192 (e.g., a cellular communication
module, a short-range wireless communication module,
or a global navigation satellite system (GNSS) commu-
nication module) or a wired communication module 194
(e.g., alocal area network (LAN) communication module
or a power line communication (PLC) module). A corre-
sponding one of these communication modules may
communicate with the external electronic device via the
firstnetwork 198 (e.g., a short-range communication net-
work, such as BluetoothTM, wireless-fidelity (Wi-Fi) di-
rect, or infrared data association (IrDA)) or the second
network 199 (e.g., a long-range communication network,
such as a cellular network, the Internet, or a computer
network (e.g., LAN or wide area network (WAN)). These
various types of communication modules may be imple-
mented as a single component (e.g., a single chip), or
may be implemented as multi components (e.g., multi
chips) separate from each other. The wireless commu-
nication module 192 may identify and authenticate the
electronic device 101 in a communication network, such
as the first network 198 or the second network 199, using
subscriber information (e.g., international mobile sub-
scriber identity (IMSI)) stored in the subscriber identifi-
cation module 196.

[0032] The antenna module 197 may transmit or re-
ceive a signal or power to or from the outside (e.g., the
external electronic device) of the electronic device 101.
According to an embodiment, the antenna module 197
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may include an antenna including a radiating element
composed of a conductive material or a conductive pat-
tern formed in or on a substrate (e.g., PCB). According
to an embodiment, the antenna module 197 may include
a plurality of antennas. In such a case, at least one an-
tenna appropriate for a communication scheme used in
the communication network, such as the first network
198 or the second network 199, may be selected, for
example, by the communication module 190 (e.g., the
wireless communication module 192) from the plurality
of antennas. The signal or the power may then be trans-
mitted or received between the communication module
190 and the external electronic device via the selected
at least one antenna. According to an embodiment, an-
other component (e.g., a radio frequency integrated cir-
cuit (RFIC)) other than the radiating element may be ad-
ditionally formed as part of the antenna module 197.
[0033] At least some of the above-described compo-
nents may be coupled mutually and communicate signals
(e.g., commands or data) therebetween via an inter-pe-
ripheral communication scheme (e.g., abus, general pur-
pose input and output (GPIO), serial peripheral interface
(SPI), or mobile industry processor interface (MIPI)).
[0034] According to an embodiment, commands or da-
ta 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. Each
of the electronic devices 102 and 104 may be a device
of a same type as, or a different type, from the electronic
device 101. According to an embodiment, all or some of
operations to be executed at the electronic device 101
may be executed at one or more of the external electronic
devices 102, 104, or 108. For example, if the electronic
device 101 should perform a function or a service auto-
matically, or in response to a request from a user or an-
other device, the electronic device 101, instead of, or in
addition to, executing the function or the service, may
request the one or more external electronic devices to
perform at least part of the function or the service. The
one or more external electronic devices receiving the re-
quest may perform the at least part of the function or the
service requested, or an additional function or an addi-
tional service related to the request, and transfer an out-
come of the performing to the electronic device 101. The
electronic device 101 may provide the outcome, with or
without further processing of the outcome, as at least
part of a reply to the request. To that end, a cloud com-
puting, distributed computing, or client-server computing
technology may be used, for example.

[0035] FIG. 2is a block diagram 200 illustrating an ex-
ample electronic device 101 in a network environment
including a plurality of cellular networks according to var-
ious embodiments.

[0036] Referring to FIG. 2, an electronic device 101
may include a first communication processor (e.g., in-
cluding processing circuitry) 212, a second communica-
tion processor (e.g., including processing circuitry) 214,
a first radio frequency integrated circuit (RFIC) 222, a
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second RFIC 224, a third RFIC 226, a fourth RFIC 228,
a first radio frequency front end (RFFE) 232, a second
RFFE 234, afirstantenna module 242, a second antenna
module 244, and an antenna 248. The electronic device
101 may further include a processor (e.g., including
processing circuitry) 120 and a memory 130. The second
network 199 may include a first cellular network 292 and
a second cellular network 294. According to another em-
bodiment, the electronic device may further include at
least one of the parts shown in FIG. 1 and the second
network 199 may further include at least one another
network. According to an embodiment, the first commu-
nication processor 212, the second communication proc-
essor 214, the first RFIC 222, the second RFIC 224, the
fourth RFIC 228, the first RFFE 232, and the second
RFFE 234 may form at least a portion of a wireless com-
munication module 192. According to another embodi-
ment, the fourth RFIC 228 may be omitted or may be
included as a portion of the third RFIC 226.

[0037] The first communication processor 212 can
support establishment of a communication channel with
a band to be used for wireless communication with the
first cellular network 292 and legacy network communi-
cation through the established communication channel.
According to various embodiments, the first cellular net-
work may be a legacy network including a 2G, 3G, 4G,
orLong-Term Evolution (LTE) network. The second com-
munication processor 214 can support establishment of
acommunication channel corresponding to a designated
band (e.g., about 6GHz ~ about 60GHz) of a band to be
used for wireless communication with the second cellular
network 294 and 5G network communication through the
established communication channel. According to vari-
ous embodiments, the second cellular network 294 may
be a 5G network that is defined in 3GPP. Further, ac-
cording to an embodiment, the first communication proc-
essor 212 or the second communication processor 214
can support establishment of a communication channel
corresponding to another designated band (e.g., about
6GHz or less) of a band to be used for wireless commu-
nication with the second cellular network 294 and 5G
network communication through the established commu-
nication channel. According to an embodiment, the first
communication processor 212 and the second commu-
nication processor 214 may be implemented in a single
chip or a single package. According to various embodi-
ments, the first communication processor 212 or the sec-
ond communication processor 214 may be disposed in
a single chip or a single package together with the proc-
essor 120, the auxiliary processor 123, or the communi-
cation module 190. According to an embodiment, the first
communication processor 212 and the second commu-
nication processor 214 is directly or indirectly connected
by an interface (not shown), thereby being able to provide
or receive data or control signal in one direction or two
directions.

[0038] The first RFIC 222, in transmission, can con-
verts a baseband signal generated by the first commu-
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nication processor 212 into a radio frequency (RF) signal
of about 700MHz to about 3GHz that is used for the first
cellular network 292 (e.g., a legacy network). In recep-
tion, an RF signal can be obtained from the first cellular
network 292 (e.g., a legacy network) through an antenna
(e.g., the first antenna module 242) and can be preproc-
essed through an RFFE (e.g., the first RFFE 232). The
first RFIC 222 can covert the preprocessed RF signal
into a baseband signal so that the preprocessed RF sig-
nal can be processed by the first communication proc-
essor 212.

[0039] The second RFIC 224 can convert a baseband
signal generated by the first communication processor
212 or the second communication processor 214 into an
RF signalin a Sub6 band (e.g.,about6GHz or less) (here-
after, 5G Sub6 RF signal) that is used for the second
cellular network 294 (e.g., a 5G network). In reception,
a 5G Sub6 RF signal can be obtained from the second
cellular network 294 (e.g., a 5G network) through an an-
tenna (e.g., the second antenna module 244) and can
be preprocessed through an RFFE (e.g., the second
RFFE 234). The second RFIC 224 can convert the proc-
essed 5G Sub6 RF signal into a baseband signal so that
the processed 5G Sub6 RF signal can be processed by
a corresponding communication processor of the first
communication processor 212 or the second communi-
cation processor 214.

[0040] The third RFIC 226 can convert a baseband sig-
nal generated by the second communication processor
214 into an RF signal in a 5G Above6 band (e.g., about
6GHz ~ about 60GHz) (hereafter, 5G Above6 RF signal)
that is used for the second cellular network 294 (e.g., a
5G network). In reception, a 5G Above6 RF signal can
be obtained from the second cellular network 294 (e.g.,
a 5G network) through an antenna (e.g., the antenna
248) and can be preprocessed through the third RFFE
236. The third RFIC 226 can covert the preprocessed 5G
Above6 RF signal into a baseband signal so that the pre-
processed 5G Above6 RF signal can be processed by
the first communication processor 214. According to an
embodiment, the third RFFE 236 may be provided as a
portion of the third RFIC 226.

[0041] The electronic device 101, according to an em-
bodiment, may include a fourth RFIC 228 separately from
or as at least a portion of the third RFIC 226. In this case,
the fourth RFIC 228 can convert a baseband signal gen-
erated by the second communication processor 214 into
an RF signal in an intermediate frequency band (e.g.,
about 9GHz ~ about 11GHz) (hereafter, IF signal), and
then transmit the IF signal to the third RFIC 226. The
third RFIC 226 can convertthe IF signalinto a 5G Above6
RF signal. In reception, a 5G Above6 RF signal can be
received from the second cellular network 294 (e.g., a
5G network) through an antenna (e.g., the antenna 248)
and can be converted into an IF signal by the third RFIC
226. The fourth RFIC 228 can covert the IF signal into a
baseband signal so that IF signal can be processed by
the second communication processor 214.
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[0042] Accordingtoan embodiment, the first RFIC 222
and the second RFIC 224 may be implemented as at
least a portion of a single chip or a single package. Ac-
cording to an embodiment, the first RFFE 232 and the
second RFFE 234 may be implemented as at least a
portion of a single chip or a single package. According
to an embodiment, at least one of the first antenna mod-
ule 242 or the second antenna module 244 may be omit-
ted, or may be combined with another antenna module
and can process RF signals in a plurality of bands.
[0043] According to an embodiment, the third RFIC
226 and the antenna 248 may be disposed on a sub-
strate, thereby being able to form a third antenna module
246. For example, the wireless communication module
192 or the processor 120 may be disposed on a first
substrate (e.g., a main PCB). In this case, the third RFIC
226 may be disposed in a partial area (e.g., the bottom)
and the antenna 248 may be disposed in another partial
area (e.g., the top) of a second substrate (e.g., a sub
PCB) that is different from the first substrate, thereby
being able to form the third antenna module 246. By dis-
posing the third RFIC 226 and the antenna 248 on the
same substrate, it is possible to reduce the length of the
transmission line therebetween. Accordingly, it is possi-
ble to reduce a loss (e.g., attenuation) of a signal in a
high-frequency band (e.g., about 6GHz ~ about 60 GHz),
for example, which is used for 5G network communica-
tion, due to a transmission line. Accordingly, the elec-
tronic device 101 can improve the quality and the speed
of communication with the second cellular network 294
(e.g., 5G network).

[0044] According to an embodiment, the antenna 248
may be an antenna array including a plurality of antenna
elements that can be used for beamforming. In this case,
the third RFIC 226, for example, as a portion of the third
RFFE 236, may include a plurality of phase shifters 238
corresponding to the antenna elements. In transmission,
the phase shifters 238 can convert the phase of a 5G
Above6 RF signal to be transmitted to the outside of the
electronic device 101 (e.g., to a base station of a 5G
network) through the respectively corresponding anten-
na elements. In reception, the phase shifters 238 can
convert the phase of a 5G Above6 RF signal received
from the outside through the respectively corresponding
antenna element into the same or substantially the same
phase. This enables transmission or reception through
beamforming between the electronic device 101 and the
outside.

[0045] Thesecond cellular network 294 (e.g.,a 5G net-
work) may be operated independently from (e.g., Stand-
Along (SA)) or connected and operated with (e.g., Non-
Stand Along (NSA)) the first cellular network 292 (e.g.,
a legacy network). For example, there may be only an
access network (e.g., a 5G radio access network (RAN)
or a next generation RAN (NG RAN)) and there is no
core network (e.g., a next generation core (NGC)) in a
5G network. In this case, the electronic device 101 can
access the access network of the 5G network and then
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can access an external network (e.g., the internet) under
control by the core network (e.g., an evolved packed core
(EPC)) of the legacy network. Protocol information (e.g.,
LTE protocol information) for communication with a leg-
acy network or protocol information (e.g., New Radio
(NR) protocol information) for communication with a 5G
network may be stored in the memory 230 and accessed
by another part (e.g., the processor 120, the first com-
munication processor 212, or the second communication
processor 214).

[0046] FIG. 2 illustrates the plurality of cellular net-
works, but the electronic device 101 illustrated in FIG. 2
is just one example, and various embodiments of the
present disclosure are not limited to this. According to
various embodiments, the electronic device 101 can in-
clude the antenna for the first cellular network (e.g., LTE)
or the second cellular network (e.g., NR, 6 GHz or less).
According to various embodiments, the antenna can in-
clude a metal antenna.

[0047] The present disclosure relates to an electronic
device including two or more bodies. That is, the elec-
tronic device can include a first body and a second body.
The first body can include an antenna. The second body
caninclude an RF module, and an RF circuit for connect-
ing the RF module and the antenna. Below, an example
of the electronic device that is based on the bodies is
illustrated through FIG. 3.

[0048] FIG. 3 illustrates an example 300 of a type of
an electronic device (e.g., the electronic device 101 of
FIG. 1) according to various embodiments. The electron-
ic device 101 can include two or more bodies. The type
of the electronic device 101 can be a slide type.

[0049] Referring to FIG. 3, the electronic device 300
can include a first body 310, and a second body 360
disposed to overlap with the first body 310. According to
various embodiments, the first body 310 can include an
antenna for wireless communication. The second body
360 caninclude an RF module (e.g.,an RFIC) for wireless
communication and an RF circuit connected to the an-
tenna. According to an embodiment, the first body 310
can include a display 325. The first body 310 can be
located in a front surface of the electronic device 101,
and the second body 360 can be located in a rear surface
of the electronic device 101.

[0050] The first body 310 can be a structure which is
movable (e.g., linear movement or curved movement)
along one surface of the second body 360. For example,
the first body 310 can be a structure in which linear move-
ment 350 on an x axis is possible. Below, for description
convenience’s sake, a description is made in which a
direction of decreasing an X coordinate on an x axis in-
dicates that the first body 310 moves down, and a direc-
tion of increasing the X coordinate on the x axis indicates
that the first body 310 moves up. The first body 310 can
perform up/down movement on the x axis.

[0051] Two states can be defined according to the
up/down movement of the first body 310. The two states
can include a first state 300a and a second state 300b.
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The first body can be denoted as a slide moving part.
The second body can be denoted as a fixing part.
[0052] In the first state 300a, the first body 310 can at
least partially overlap with the second body 360 when
viewed from above a plane vertical to a z axis. The first
state 300a can be defined as a state in which the first
body 310 is overlapped, in the most region, with the sec-
ond body 360. The first state 300a can be denoted as a
slide-down state. In the second state 300b, the first body
310 can at least partially overlap with the second body
360 when viewed from above the plane vertical to the z
axis. The second state 300b can be defined as a state
in which the first body 310 is overlapped, in the least
region, with the second body 360. The second state 300b
can be denoted as a slide-up state. In accordance with
an embodiment, the region overlapped in the second
state 300b can be smaller than the region overlapped in
the first state 300a.

[0053] According to various embodiments, a relative
position relationship between the first body and the sec-
ond body can become different in accordance with the
movement of the first body. For example, a length of a
transmission line between the antenna included in the
first body and the RF circuit included in the second body
can become different in accordance with the movement
of the first body. Also, for example, a size of an over-
lapped region between the first body and the second body
can become different in accordance with the movement
of the first body. That is, the movement of the first body
including the antenna can vary spatial characteristics be-
tween the first body including the antenna and the second
body including the RF module. The movement of the first
body can affect an electric field and/or magnetic field re-
lated with the antenna. Accordingly, the electronic device
101 of various embodiments can include a structure for
presenting antenna performance optimized to each
state.

[0054] In FIG. 3, a description has been made, as an
example, for the slide type in which the first body 310 is
opened in an x-axis direction with respect to the second
body 360, but various embodiments of the present dis-
closure are not limited to this. A slide type in which the
firstbody 310 is opened in a y-axis direction with respect
to the second body 360 can be also understood as an
embodiment of the present disclosure.

[0055] Also, in FIG. 3, a state between the bodies of
the electronic device has been defined as one of two
states, but the present disclosure is not limited to this. It
is undoubted that three or more states can be defined
according to the movement of the first body. An interme-
diate state can be defined as a third state besides when
the first body is in the highest position or the lowest po-
sition.

[0056] Also, in FIG. 3, a description has been made
for a slide-type structure as an example, but various em-
bodiments of the present disclosure are applicable to a
type of an electronic device which has two bodies de-
tached and which has a plurality of physical forms ac-
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cording to a relative position between the two bodies as
well as the slide type. For example, a tuning structure of
various embodiments of the present disclosure can be
applied evento an electronic device (e.g., a foldable elec-
tronic device including segmented bodies) of a type in-
cluding a body different from a folded or reclinable body.
[0057] As described in FIG. 3, the present disclosure
relates to an electronic device including two or more bod-
ies. In detail, the present disclosure relates to a connec-
tion scheme between a first body including an antenna
circuitincluding an antenna and a second body including
a main circuit including an RF module and a processor,
and antenna tuning of each connection scheme. Below,
for description convenience’s sake, adescriptionis made
in which the first body is denoted as a slide moving part
and the second body is a fixing part, but various embod-
iments of the present disclosure are not limited to this.
In accordance with an embodiment, the first body can be
a fixing part, and the second body can be a slide moving
part. That is, a front part including a display of the elec-
tronicdevice 101 can be fixed, and arear partcan perform
up/down movement. In accordance with another embod-
iment, the first body and the second body all can be slide
moving parts. That is, the first body and the second body
all can perform the up/down movement as well.

[0058] The conventional slide-type electronic device
has been implemented to, when connecting an antenna
mounted in a slide moving part and an antenna circuit
mounted in a fixing part, move connected portions along
up/down movement of the slide moving part together, by
using a coaxial cable or a flexible printed circuit board
(FPCB). However, the up/down movement of the slide
moving part can affect an electromagnetic field situation
such as a relative variation, etc. with a dielectric material
of the electronic device and/or a display. Also, a mounting
space can be additionally required wherein the coaxial
cable or the FPCB, etc. can move together with the slide
moving part.

[0059] Various embodiments of the presentdisclosure
can solve a problem caused by the insufficiency of a
mounting space, by electrically connecting a body includ-
ing an antennaand a body including an RF circuit through
a direct contact scheme (below, a contact scheme) or a
coupling scheme. However, although the connection be-
tween the two bodies is implemented in the contact
scheme or the coupling scheme, when a relative position
between the first body and the second body is changed,
a relative distance between the antenna and the RF cir-
cuit becomes different and by this, a characteristic of an
RF path forwarding a signal can become different. Also,
a magnetic field formed due to conductive members dis-
posed in the electronic device becomes different in ac-
cordance with the change of the physical position, and
this affects antenna performance. Accordingly, the elec-
tronic device of various embodiments can construct each
RF circuit for antenna tuning, in each state that is based
on the relative position between the first body including
the antenna and the second body including the RF circuit
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and the RF module. At contact or coupling, the RF circuit
connected to the antenna is tuned individually according
to the state (e.g., the slide-down state and/or the slide-
up state) between the bodies, thereby optimizing the an-
tenna performance according to the state between the
bodies.

[0060] Below, in the present disclosure, antenna tun-
ing can mean a circuit design for increasing antenna per-
formance. The antenna performance can be affected by
a frequency band at which communication is performed,
device values within the RF circuit connected with the
antenna, a length of a transmission line consisting of the
RF circuit, and/or an arrangement between conductors.
The antenna performance can include a resonance fre-
quency provided through the antenna and the RF path,
a signal gain obtained at a communication frequency
band through the antenna, a standing wave ratio ac-
quired through the antenna and the RF path, or a reflec-
tion coefficient. Also, optimized performance can be de-
fined according to a standing wave ratio (SWR), a return
loss or a resonance frequency. For example, the RF cir-
cuit connected with the antenna can operate as an im-
pedance matching circuit at a communication frequency
band. Through the impedance matching, the electronic
device 101 can present high antenna performance (e.g.,
a low reflection coefficient, a low resonance error, and/or
a high signal gain).

[0061] Below, the presentdisclosure distinguishes and
describes arange of frequency bands by alow-frequency
band (e.g., less than 1.3 GHz), a mid-frequency band
(e.g., 1.3 GHz or more and less than 2.2 GHz), and a
high-frequency band (e.g., 2.2 GHz or more), but various
embodiments of the present disclosure are not limited to
this. The high and low of the frequency band can be de-
fined differently according to the performance of the an-
tenna installed in the electronic device.

[0062] FIG. 4A illustrates an example (400) of a struc-
ture of a slide electronic device (e.g., the electronic device
101 of FIG. 1) according to various embodiments. The
electronic device 101 can include a body for a full slide
operation.

[0063] Referring to FIG. 4, the electronic device (e.g.,
the electronic device 101 of FIG. 1) can include a lower
part 400a and an upper part 400b. The lower part 400a
can mean a region located relatively below on a y axis,
and the upper part 400b can mean a region located rel-
atively above on the y axis.

[0064] The lower part400a can include cellular anten-
nas. In accordance with an embodiment, the lower part
400a can include at least one of a first cellular antenna
411, a second cellular antenna 412, and a third cellular
antenna 413. The first cellular antenna 411 can support
the transmission or reception of a signal of a low-frequen-
cyband (LB), a mid-frequency band (MB), and/or an ultra-
high-frequency band (UHB). Also, as an example, the
third cellular antenna 413 can support the transmission
or reception of a signal of the mid-frequency band (MB)
and a high-frequency band (HB). According to an em-
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bodiment, the first cellular antenna 411 can include a
metal antenna segmentation structure.

[0065] The upper part 400b can include auxiliary an-
tennas. In accordance with an embodiment, the upper
part400b can include afirst auxiliary antenna 421, a sec-
ond auxiliary antenna 422, a third auxiliary antenna 423,
and a fourth auxiliary antenna 424. In accordance with
another embodiment, the first auxiliary antenna 421 of
the aforementioned embodiment can be replaced with a
first auxiliary antenna 425 disposed at a side part instead
of being disposed at an upper end of the upper part 400b.
The first auxiliary antenna 421 or 425 can support the
transmission or reception of a signal of a low-frequency
band (LB) and an ultra-high-frequency band (UHB). The
second auxiliary antenna 422 can support the transmis-
sion or reception of a signal of a mid-frequency band
(MB) and a high-frequency band (HB). The third auxiliary
antenna 423 can support the transmission or reception
of a signal of the mid-frequency band (MB) and the high-
frequency band (HB). The fourth auxiliary antenna 424
can support the transmission or reception of a signal of
the ultra-high-frequency band (UHB).

[0066] The upper part 400b can include wireless local
area network (WLAN) antennas. In accordance with an
embodiment, the upper part 400b caninclude a first wire-
less LAN antenna 431 and a second wireless LAN an-
tenna 432. The first wireless LAN antenna 431 can sup-
port the transmission or reception of a GPS signal and a
wireless LAN (e.g., Wi-Fi) signal of 2.4 GHz or 5 GHz.
The second wireless LAN antenna 432 can support the
transmission or reception of a wireless LAN (e.g., Wi-Fi)
signal of 2.4 GHz or 5 GHz.

[0067] The electronic device (e.g., the electronic de-
vice 101 of FIG. 1) can include two bodies distinguished
as a top and bottom of a slide segment part 440. The two
bodies can include a first body being a slide moving part
and a second body being a fixing part. The electronic
device 101 can include a slide frame 450 which provides
a guide rail wherein the first body moves up/down on the
second body. The slide frame 450 can present a direction
for the slide movement of the first body. To move the first
body up/down on the y axis with criterion of the slide
segment part 440, the electronic device 101 can include
a motor 460 for slide driving.

[0068] The electronic device (e.g., the electronic de-
vice 101 of FIG. 1) of various embodiments can include
the first body which is located in the upper part 400b. The
first body can include at least one antenna disposed in
the upper part 400b. In detail, antennas can be mounted
on a PCB of the first body. As the first body moves along
the slide frame, a distance between the antenna of the
first body and an RF module of the electronic device 101
can become different.

[0069] FIG. 4B illustrates another example 480 of a
structure of a slide electronic device (e.g., the electronic
device 101 of FIG. 1) according to various embodiments.
The electronic device 101 can include a body for a pop-
up slide operation. A description being the same or similar
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to that of the example 400 of the structure of FIG. 4A can
be omitted.

[0070] ReferringtoFIG.4B, the electronic device (e.g.,
the electronic device 101 of FIG. 1) can include two bod-
ies distinguished as a top and bottom of a slide segment
part 485. The two bodies can include a first body being
a slide moving part and a second body being a fixing part.
For example, the electronic device can include a first
body of which a slide operation is possible in a manner
in which a partial region of an apparatus such as a camera
region disposed in the upper part of the electronic device
rises up.

[0071] AsinFIG. 4A, the electronic device can include
a slide frame 490 for guiding a direction of a slide oper-
ation of the first body. The first body can move up or move
down on the y axis along the slide frame 490. That is,
the slide frame 490 can be constructed to present a guide
rail in a y-axis direction on the drawing.

[0072] FIG. 4A and FIG. 4B illustrate a structure of a
slide-type electronic device. In accordance with a slide
form, a position of a slide segment part, and an antenna
mounting structure, can be changed. Also, as a disposi-
tion of an antenna mounted in a structure for a slide op-
eration is changed, the setting of a tuning circuit for pre-
senting optimized performance of the antenna can be-
come different. According to various embodiments, the
tuning circuit for presenting the optimized performance
of the antenna can be set on the basis of at least one of
aslide type, a state between bodies dependent on a slide
operation, a position of a segment part, a disposition of
the antenna, and/or a position. Below, through FIG. 5 to
FIG. 9B, a connection structure between bodies based
on aslide operation and a tuning circuit design way based
on each connection are described.

[0073] FIG. 5illustrates an example 500 of connection
between bodies according to various embodiments. In
the present disclosure, a connection structure between
the bodies can include a structure (below, a contact struc-
ture) of directly connecting through a contact of each
body and a conductive member or a structure of electri-
cally connecting through a conductive plate of each body.
Below, FIG. 5 describes a contact structure as an exam-
ple, but this is only an example and does not limit em-
bodiments of the present disclosure.

[0074] Referring to FIG. 5, an electronic device (e.g.,
the electronic device 101 of FIG. 1) can include a first
body 510 and a second body 560. A description is made,
as an example, for a situation in which the first body 510
is a moving part of the slide electronic device, and the
second body 560 is a fixing part of the slide electronic
device.

[0075] The first body 510 can include a first printed
circuit board (PCB) 520. The first body 510 can include
an antenna (not shown) disposed in the first PCB 520.
The antenna can be electrically connected to the first
PCB 520. The first body 510 can include a circuit (below,
an antenna connection circuit) which is constructed in
the first PCB 520 and is connected with the antenna. The
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first body 510 can include a first antenna connection ter-
minal 521 and a second antenna connection terminal 522
for connection of the antenna and the second body 560.
Here, the antenna connection terminal can mean a con-
ductive member for connecting the antenna with another
body. The first PCB 520 can include the first antenna
connection terminal 521 and the second antenna con-
nection terminal 522. In accordance with various embod-
iments, the antenna connection terminal can be connect-
ed with a conductive member for connection with another
body.

[0076] The second body 560 can include a second
PCB 570. The second body 560 can include an RF mod-
ule (not shown) disposed in the second PCB 570. For
example, the RF module can be implemented by an
RFIC. The second body 560 can include a circuit (below,
an RF circuit) which is disposed in the second PCB 570
and is connected with the RF module or the ground
(GND). The RF circuit can include at least one tuning
circuit. The tuning circuit can be a matching circuit con-
nected with the ground or a circuit connected with the RF
module. The second body 560 can include a first RF con-
nection terminal 571, a second RF connection terminal
572, and a third RF connection terminal 573 for connec-
tion of the RF circuit and the first body 510. Here, the RF
connection terminal can mean a conductive member for
connecting the RF module with another body. The sec-
ond PCB 570 can include the first RF connection terminal
571, the second RF connection terminal 572, and the
third RF connection terminal 573.

[0077] A first state 500a can be a state in which the
first body is located relatively below on a y axis. The first
state 500a can be denoted as a slide-down or closed
state. In the first state 500a, the first antenna connection
terminal 521 can be electrically connected with the first
RF connection terminal 571. According to an embodi-
ment, the first antenna connection terminal 521 can come
in physical contact with the first RF connection terminal
571 through a conductive contact member. As the con-
ductive contact member is physically connected between
the first antenna connection terminal 521 and the first RF
connection terminal 571, an electrical RF path can be
provided. According to another embodiment, the first an-
tenna connection terminal 521 can be coupled with the
first RF connection terminal 571 through a capacitor. Ow-
ing to charging charges of the capacitor, an electrical RF
path can be provided between the first antenna connec-
tion terminal 521 and the first RF connection terminal
571. Like the first antenna connection terminal 521 and
the first RF connection terminal 571, the second antenna
connection terminal 522 can be electrically connected
with the second RF connection terminal 572.

[0078] A second state 500b can be a state in which the
first body is located relatively above on the y axis. The
second state 500b can be denoted as a slide-up or open
state. In the second state 500b, the first antenna connec-
tion terminal 521 can be electrically connected with the
second RF connection terminal 572. According to an em-
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bodiment, the first antenna connection terminal 521 can
come in physical contact with the second RF connection
terminal 572 through a conductive contact member. As
the conductive contact member is physically connected
between the first antenna connection terminal 521 and
the second RF connection terminal 572, an electrical RF
path can be provided. According to another embodiment,
the first antenna connection terminal 521 can be coupled
with the second RF connection terminal 572 through a
capacitor. Owing to charging charges of the capacitor,
an electrical RF path can be provided between the first
antenna connection terminal 521 and the second RF con-
nection terminal 572. Like the first antenna connection
terminal 521 and the second RF connectionterminal 572,
the second antenna connection terminal 522 can be elec-
trically connected with the third RF connection terminal
573.

[0079] As the first body 510 moves from down to up,
the electronic device 101 can change from the first state
500a to the second state 500b. As the electronic device
101 changes from the first state 500a to the second state
500b, the RF connection terminal connected to each an-
tenna connection terminal can become different. In ac-
cordance with an embodiment, the antenna connection
terminal can be connected with the RF connection ter-
minal through a contact structure. As the first body 510
moves from down to up, the first antenna connection ter-
minal 521 can, as in a contact scheme 545, be detached
from the first RF connection terminal 571 located rela-
tively below on the y axis, and be connected to the second
RF connection terminal 572 located relatively above on
the y axis.

[0080] The second body 560 can include an RF circuit.
The RF circuit can include an RF circuit construction con-
nected with the first body 510 in the first state 500a and
an RF circuit construction connected with the second
body 560 in the second state 500b. For example, the RF
circuit disposed in the second PCB 570 can include a
first tuning circuit including the first RF connection termi-
nal 571, a second tuning circuit including the second RF
connection terminal 572, and a third tuning circuit includ-
ing the third RF connection terminal 573. At this time, the
first tuning circuit can include devices for antenna tuning
in the first state 500a, because an RF path is formed by
connecting with the antenna connection circuit of the first
body 510 only in a slide-down state that is the first state
500a. The third tuning circuit can include devices for an-
tenna tuning in the second state 500b, because an RF
pathis formed by connecting with the antenna connection
circuit of the first body 510 only in a slide-up state that is
the second state 500b.

[0081] Like this, the second body 560 of various em-
bodiments can include an RF circuit differently construct-
ed according to a position of the first body 510, by differ-
ently constructing an RF connection terminal connected
with a communication path according to the movement
of the first body 510. A tuning circuit corresponding to
each RF connection terminal of the second body 560
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consists of devices presenting optimal antenna perform-
ance in each state, whereby the electronic device can
present high antenna performance although the position
of the first body becomes different.

[0082] Below, FIG. 6 illustrates an example of a circuit
construction of each body for presenting optimal antenna
performance.

[0083] FIG. 6 illustrates an example 600 of a circuit for
connection between bodies according to various embod-
iments. FIG. 6 is a circuit diagram expressing a connec-
tion between the first body 510 and the second body 560
of FIG. 5. A first body 610 and a second body 660 can
correspond to each of the first body 510 and the second
body 560 of FIG. 5. A description is made for a situation
in which the first body 610 is a moving part of a slide
electronic device, and the second body 660 is a fixing
part of the slide electronic device. Below, a description
of the same or similar construction as that of FIG. 5 can
be omitted.

[0084] The electronic device (e.g., the electronic de-
vice 101 of FIG. 1) caninclude a connection part for signal
forwarding between the first body 610 and the second
body 660 in each of a slide-up state and a slide-down
state. The electronic device 101 caninclude a tuning part
for optimizing antenna performance in each of the slide-
up state and the slide-down state.

[0085] Referring to FIG. 6, the first body 610 can in-
clude an antenna 611. The antenna 611 can be electri-
cally connected to a first PCB (e.g., the first PCB 520 of
FIG. 5). The first body 610 can include an antenna con-
nection circuit 630 disposed in the first PCB. The first
body 610 can include a first antenna connection terminal
621 and a second antenna connection terminal 622 for
connection of the antenna connection circuit and the sec-
ond body 660.

[0086] Thesecondbody 660 caninclude an RF module
675. Forexample, the RF module 675 can be implement-
ed by an RFIC. The second body 660 can include a circuit
(below, an RF circuit) 680 which is disposed in the second
PCB (e.g., the second PCB 570 of FIG. 5) and is con-
nected with the RF module or the ground (GND). The
second body 660 can include a first RF connection ter-
minal 671, a second RF connection terminal 672, and a
third RF connection terminal 673 for connection of the
RF circuit and the first body 610. In accordance with an
embodiment, the RF circuit 680 can include a tuning cir-
cuit that is based on each RF circuit terminal. The RF
circuit 680 can include a first tuning circuit 681 connected
with the first RF connection terminal 671, a second tuning
circuit 682 connected with the second RF connection ter-
minal 672, and a third tuning circuit 683 connected with
the third RF connection terminal 673.

[0087] Onthe other hand, the tuning circuit constructed
to each RF connection terminal is just an example, and
the present disclosure is not limited to this. The RF circuit
680 can include one tuning circuit for a plurality of RF
connection terminals. For example, the RF circuit 680
can include a tuning circuit for the first RF connection
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terminal 671 and the second RF connection terminal 672
and another tuning circuit for the third RF connection ter-
minal 673. For another example, the RF circuit 680 can
include a tuning circuit for the first RF connection terminal
671 and another tuning circuit for the second RF connec-
tion terminal 672 and the third RF connection terminal
673.

[0088] According to various embodiments, the elec-
tronic device 101 can include a connection structure in
which the RF connection terminals of the second body
660 connected with the antenna connection terminals
(e.g., the first antenna connection terminal 621 and the
second antenna connection terminal 622) of the first body
610 become different according to the up/down move-
ment of the first body 610. For example, the electronic
device 101 can include the first RF connection terminal
671 of the second body 660, the second RF connection
terminal 672 disposed relatively higher on a y axis than
the first RF connection terminal 671, and the third RF
connection terminal 673 disposed relatively higher on the
y axis than the second RF connection terminal 672. Here,
the y axis means an axis of a slide movement direction.
In a slide-down state, the first antenna connection termi-
nal 621 can be connected to the first RF connection ter-
minal 671. In the slide-down state, the second antenna
connection terminal 622 can be connected to the second
RF connection terminal 672. Thereafter, in the slide-up
state, the first antenna connection terminal 621 can be
connected to the second RF connection terminal 672.
Also, the second antenna connection terminal 622 can
be connected to the third RF connection terminal 673.
[0089] According to various embodiments, the elec-
tronic device 101 can include the RF circuit 680 which
includes a different RF circuit construction in each state.
The electronicdevice 101 caninclude a connection struc-
ture which is constructed wherein the RF connection ter-
minals connected with the firstbody 610 become different
in each of the slide-up state and the slide-down state. As
the RF connection terminals become different, a con-
struction of an RF path formed from the antenna to the
RF module through connection of an antenna circuit of
the first body 610 and an RF circuit of the second body
660 can become different.

[0090] In the RF circuit 680 of various embodiments,
a tuning circuit for an RF terminal coming in contact with
or electrically connected with the first body 610 in each
state (e.g., slide-up or slide-down) can be individually
constructed. As an example, the RF circuit 680 including
the first tuning circuit 681 and the second tuning circuit
682 for the sake of optimization of antenna performance
in the slide-down state can be designed. Also, as an ex-
ample, the RF circuit 680 including the second tuning
circuit 682 and the third tuning circuit 683 for the sake of
optimization of antenna performance in the slide-up state
can be designed. The electronic device 101 can include
the firstbody 610, the second body 660, and a connection
structure which form mutually different RF paths in each
of the slide-up state and the slide-down state.
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[0091] FIG. 7 illustrates an example 700 of a contact
structure for connection between bodies according to
various embodiments.

[0092] Referring to FIG. 7, the electronic device (e.g.,
the electronic device 101 of FIG. 1) can include a first
body 710 and a second body 760. The first body 710 can
be a moving part of a slide electronic device (e.g., the
electronic device 101 of FIG. 1), and the second body
760 can be a fixing part of the slide electronic device. A
cross section 700a exemplifies a contact structure includ-
ing terminals for connection between the first body 710
and the second body 760, and the other cross section
700b exemplifies internal terminals of each body.
[0093] The first body 710 can include a first PCB 720.
The first body 710 can include an antenna 711 disposed
in the first PCB 720. The first body 710 can include a first
antenna connection terminal 721 and/or a second anten-
na connection terminal 722 which are disposed on the
first PCB 720 and are connected with the antenna 711.
Each antenna connection terminal can be a conductive
member.

[0094] The second body 760 can include a second
PCB 770. The second body 760 can include an RF mod-
ule whichis disposedinthe second PCB 770. The second
body 760 can include a contact pad which is disposed
on the second PCB 770. The contact pad can include a
first RF connection terminal 771, a second RF connection
terminal 772, and/or a third RF connection terminal 773
which are connected with the RF module or the ground
(GND) on the second PCB 770.

[0095] According to various embodiments, referring to
the cross section 700a, the first antenna connection ter-
minal 721 can be physically attached to a contact mem-
ber 745. The contact member 745 can be a conductive
member. The contact member 745 can come in physical
contact with the first RF connection terminal 771 of the
second body 760. In accordance with the physical con-
tact of the conductive members, an RF path can be
formed from the antenna 711 of the first body 710 to an
RF module (not shown) of the second body 760.

[0096] To transmit a signal over a wireless channel
through the antenna or receive a signal over the wireless
channel, a path for forwarding an RF signal can be re-
quired. The RF signal can be forwarded through a phys-
ically contacted contact structure.

[0097] The electronic device of various embodiments
can, referring to another cross section 700a, can include
a contact structure which moves up/down when the first
body 710 moves up/down. The contact structure can in-
clude the antenna connection terminal (e.g., the first an-
tenna connection terminal 721 and/or the second anten-
na connection terminal 722) of the firstbody 710, the RF
connectionterminal (e.g., the first RF connection terminal
771, the second RF connection terminal 772, and the
third RF connection terminal 773) of the second body
760, and the contact member 745. Through the contact
structure including the contact member 745, the electron-
ic device 101 can be connected, without a coaxial cable
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or FPCB for connection between the antenna of the first
body 710 and the RF circuit of the second body 760.
[0098] FIG. 8A illustrates an example 800 of antenna
tuning in a contact structure according to various embod-
iments. The contact structure can mean a structure of
connecting two bodies, by physically contacting a contact
member having conductivity between the antenna con-
nection terminal of the first body and the RF connection
terminal of the second body as in FIG. 7.

[0099] Referring to FIG. 8A, an electronic device (e.g.,
the electronic device 101 of FIG. 1) can include a first
body 810 and a second body 860. A description is made,
as an example, for a situation in which the first body 810
is @ moving part of the slide electronic device 101, and
the second body 860 is a fixing part of the slide electronic
device.

[0100] The first body 810 can include a first PCB 820.
The first body 810 can include an antenna 811 which is
disposed in the first PCB 820. The first body 810 can
include an antenna connection circuit which is construct-
ed in the first PCB 820. The antenna 811 can be con-
nected with a first antenna connection terminal 821 and
a second antenna connection terminal 822 through the
antenna connection circuit. The first antenna connection
terminal 821 and the second antenna connection termi-
nal 822 can be disposed in the first body 810 through the
antenna connection circuit.

[0101] The second body 860 can include a second
PCB 870. The second body 860 can include an RF mod-
ule (e.g., an RFIC) 875 which is disposed in the second
PCB 870. The second body 860 can construct an RFIC
circuit in the second PCB. The ground can be connected
with a first RF connection terminal 871 and a third RF
connection terminal 873 through the RF circuit. The RF
module 875 can be connected with a second RF connec-
tion terminal 872 through the RF circuit. The first RF con-
nection terminal 871, the second RF connection terminal
872, and the third RF connection terminal 873 can be
disposed in the second body 860 through the RF circuit.
[0102] Referringtoacross section 800a, the electronic
device can be in a slide-down state. The first antenna
connection terminal 821 can come in physical contact
with a first contact member 845a. The second antenna
connection terminal 822 can come in physical contact
with a second contact member 845b. The first contact
member 845a can come in physical contact with the first
RF connection terminal 871. The second contact mem-
ber 845b can come in physical contact with the second
RF connection terminal 872. To become a slide-up state,
the first body 810 can move to the right on an x axis. In
the slide-up state, the first contact member 845a can
come in physical contact with the second RF connection
terminal 872. The second contact member 845b can
come in physical contact with the third RF connection
terminal 873. Through each contact member, the anten-
na connection terminal and the RF connection terminal
can be electrically connected. An RF path for forwarding
a signal from the antenna 811 to the RF module 875 or
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from the RF module 875 to the antenna 811 can be
formed.

[0103] Referring to an internal circuit diagram 800b,
the second body 860 can include a tuning circuit corre-
sponding to each RF connection terminal. The first RF
connection terminal 871 can be connected to afirsttuning
circuit 881. The first tuning circuit 881 can be connected
with the ground. The first tuning circuit 881 can include
a transmission line having a first length, an inductor,
and/or a capacitor. The second RF connection terminal
872 can be connected to a second tuning circuit 882. The
second tuning circuit can be connected to the RF module
875. The second tuning circuit 882 can include an induc-
tor and a capacitor. The third RF connection terminal 873
can be connected to a third tuning circuit 883. The third
tuning circuit 883 can be connected with the ground. The
third tuning circuit 883 can include a transmission line
having a second length, an inductor, and/or a capacitor.
[0104] In various embodiments, the first RF tuning cir-
cuit 881 can include at least one of a first capacitor, a
first resistor, a first inductor, or a first chip (e.g., a com-
pensation circuit), and the second RF tuning circuit 882
can include at least one of a second capacitor, a second
resistor, a second inductor, or a second chip (e.g.,a com-
pensation circuit). Here, atleast one of the first capacitor,
the first resistor, the first inductor, and/or the first chip
can have a value of maximizing a standing wave ratio
related to the first antenna in the first state, and at least
one of the second capacitor, the second resistor, the sec-
ond inductor, and/or the second chip can have a value
of maximizing a standing wave ratio related to the second
antenna in the second state.

[0105] In the slide-down state, the third tuning circuit
883 can be inactivated, because only the first RF con-
nection terminal 871 and the second RF connection ter-
minal 872 are each connected with the first body 810
through the first contact member 845a and the second
contact member 845b. According to various embodi-
ments, the electronic device can optimize antenna per-
formance in the slide-down state, through a design of the
first tuning circuit 881 and the second tuning circuit 882.
According to various embodiments, a design of the tuning
circuit for optimizing the antenna performance can in-
clude at least one of a circuit design of decreasing a re-
flection coefficient or return loss of an antenna stage, a
circuit design of increasing a signal gain forwarded
through an antenna, and/or a design of an impedance
matching circuit corresponding to impedance of the an-
tenna stage. The third tuning circuit 883 may not affect
a tuning circuit design for minimizing the return loss for
the antenna in the slide-down state. In accordance with
an embodiment, a value of a capacitor of the tuning circuit
for the optimization and a value of an inductor can be
predetermined values (e.g., experimental values).
[0106] In the slide-up state, the first tuning circuit 881
can be inactivated, because only the second RF connec-
tion terminal 872 and the third RF connection terminal
873 are each connected with the first body 810 through
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the first contact member 845a and the second contact
member 845b. According to various embodiments, the
electronic device can optimize the antenna performance,
in the slide-up state, through a design of the second tun-
ing circuit 882 and the third tuning circuit 883. The first
tuning circuit 881 may not affect a tuning circuit design
for minimizing a return loss for the antenna in the slide-
up state. In accordance with an embodiment, a value of
a capacitor of the tuning circuit for the optimization and
avalue of an inductor can be predetermined values (e.g.,
experimental values).

[0107] According to various embodiments, a line
length from the antenna 811 to the second body 860 can
become different according to the slide movement of the
first body 810. In response to the antenna 811 moving
up on a y axis in the internal circuit diagram 800b, a dis-
tance between the second body 860 and the antenna
811 canincrease. That s, a length of a transmission line
for forwarding an RF signal from the second body 860 to
the antenna 811 can increase. Contrariwise, in response
to the antenna 811 moving down on the y axis, the dis-
tance between the second body 860 and the antenna
811 can decrease. Thatis, the length of the transmission
line for forwarding the RF signal from the second body
860 to the antenna 811 can decrease. Because the an-
tenna 811 is one, it can be required to compensate for
the length of the transmission line being varied in each
state, for the sake of a tuning circuit construction of op-
timizing the performance of the antenna 811.

[0108] According to an embodiment, a transmission
line of the first tuning circuit 881 activated in the slide-
down state can be constructed to be longer than a trans-
mission line of the third tuning circuit 883 activated in the
slide-up state, in order to compensate for a transmission
line of a short length between the antenna 811 and the
second body 860. In other words, the electronic device
101 can include the first tuning circuit 881 including the
transmission line having the first length, and the third
tuning circuit 883 including the transmission line having
the second length shorter than the first length. Also, in
accordance with another embodiment, because an en-
vironment (interference) around the antenna in the slide-
up state and the slide-down state is different, a circuit
further adding a compensation device for the slide-down
state can be constructed. That is, the tuning circuit of
various embodiments of the present disclosure can con-
stantly maintain, by a desired frequency, a resonance
frequency which is varied as a length of an antenna be-
comes different electrically, and can be also used to op-
timize a characteristic variation which can occur due to
peripheral apparatuses according to the slide-up state or
the slide-down state.

[0109] FIG. 8B illustrates an example 850 of a circuit
for antenna tuning according to various embodiments.
FIG. 8B is a circuit diagram expressing connection be-
tween the firstbody 810 and the second body 860 of FIG.
8A. The first body 810 and the second body 860 can
correspond to each of the first body 610 and the second
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body 860 of FIG. 6. A description is made for a situation
in which the first body 810 is a moving part of a slide
electronic device, and the second body 860 is a fixing
part of the slide electronic device. Below, a description
of the same or similar construction as that of FIG. 6 can
be omitted.

[0110] Referring to FIG. 8B, the first body 810 can in-
clude the antenna 811. The first body 810 can include
the first antenna connection terminal 821 and the second
antenna connection terminal 822. The first body 810 can
include the antenna connection circuit 830 for connecting
the antenna 811 and each antenna connection terminal.
The antenna connection circuit can be a 2-terminal struc-
ture.

[0111] The second body 860 can include the RF mod-
ule 875. For example, the RF module 875 can be imple-
mented by an RFIC. The second body 860 can include
the first RF connection terminal 871, the second RF con-
nection terminal 872, and the third RF connection termi-
nal 873. The second body 860 can include an RF circuit
880 for electrical connection between the RF module 875
and the RF connection terminal. Each RF connection ter-
minal can be connected with the RF module 875 or the
ground. The RF circuit 880 can include a tuning circuit
that is based on each RF circuit terminal. The RF circuit
880 can include the first tuning circuit 881 connected with
the first RF connection terminal 871, the second tuning
circuit 882 connected with the second RF connection ter-
minal 872, and the third tuning circuit 883 connected with
the third RF connection terminal 873. That is, the RF
circuit 880 can be a 3-terminal structure.

[0112] According to various embodiments, the elec-
tronic device (e.g., the electronic device 101 of FIG. 1)
can include the RF circuit 880 which, in the slide-down
state, is connected with the first antenna connection ter-
minal 821 through the first RF connection terminal 871
and is connected with the second antenna connection
terminal 822 through the second RF connection terminal
872. At this time, the connection between the first anten-
na connection terminal 821 and the first RF connection
terminal 871 is carried out only in the slide-down state,
so the first tuning circuit 881 connected to the first RF
connection terminal 871 can be designed based on op-
timization setting for the slide-down state. The first tuning
circuit 881 can include a transmission line and a passive
element (e.g., a resistor, an inductor, and a capacitor).
Values of the length of the transmission line and the pas-
sive element can be values determined for the optimiza-
tion setting of the slide-down state. The optimization set-
ting can include at least one of circuit setting for increas-
ing a gain of the antenna 811, circuit setting for decreas-
ing a return loss, and circuit setting for presenting a low
resonance error in a corresponding frequency band. That
is, in the optimization setting, the first tuning circuit 881
can operate as an impedance matching circuit for RF
paths constructed in the slide-down state.

[0113] According to various embodiments, in the slide-
down state, the third tuning circuit 883 can be inactivated.
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In accordance with an embodiment, in the slide-down
state, the third tuning circuit 883 can operate as an open
circuit or connect with a termination resistor, in order not
to affect the tuning circuit design.

[0114] The electronic device can include the RF circuit
880 in which, in the slide-up state, the first antenna con-
nection terminal 821 and the second RF connection ter-
minal 872 are connected and the second antenna con-
nection terminal 822 and the third RF connection terminal
873 are connected. At this time, the connection between
the second antenna connection terminal 822 and the third
RF connectionterminal 873 s carried out only in the slide-
up state, so the third tuning circuit 883 connected to the
third RF connection terminal 873 can be designed based
on optimization setting for the slide-up state. The third
tuning circuit 883 can include a transmission line and a
passive element (e.g., a resistor, an inductor, and a ca-
pacitor). Values of the length of the transmission line and
the passive element can be values determined for the
optimization setting of the slide-up state.

[0115] Accordingto various embodiments, in the slide-
up state, the first tuning circuit 881 can be inactivated. In
accordance with an embodiment, in the slide-up state,
the first tuning circuit 881 can operate as an open circuit
or connectwith atermination resistor, in order not to affect
the tuning circuit design.

[0116] According to various embodiments, the elec-
tronic device (e.g., the electronic device 101 of FIG. 1)
caninclude the second body 860 which includes the third
tuning circuit 883 having a transmission line of a shorter
length than that of the first tuning circuit 881. A physical
distance between the antenna 811 and the second body
860 in the slide-up state can be longer than a physical
distance between the antenna 811 and the second body
860 in the slide-down state. The length of the transmis-
sion line of the third tuning circuit 883 is constructed short-
erthanthe length of the transmission line of the firsttuning
circuit 881, whereby an antenna radiation characteristic
based on a length of an RF path which increases in the
slide-up state compared to the slide-down state can be
compensated.

[0117] The connection structure of FIG. 8A to FIG. 8B
connects the first body 810 and the second body 860 and
presents a tuning circuit of each connection state, by us-
ing the antenna connection circuit 830 of the 2-terminal
structure and the RF circuit 880 of the 3-terminal struc-
ture. However, the antenna connection circuit 830 of the
2-terminal structure or the RF circuit 880 of the 3-terminal
structure is just an example for description, and various
embodiments of the present disclosure are not limited to
this. Below, as an alternative example, embodiments of
the connection structure which uses the antenna con-
nection circuit of the 1-terminal structure and the RF cir-
cuit of the 2-terminal structure are described through FIG.
9A to FIG. 9B.

[0118] FIG. 9A illustrates another example 900 of an-
tenna tuning in a contact structure according to various
embodiments. The contact structure can mean a struc-
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ture of connecting two bodies, by physically contacting
a contact member having conductivity between an an-
tenna connection terminal of a first body and an RF con-
nection terminal of a second body as in FIG. 7.

[0119] Referringto FIG. 9A, the electronic device (e.g.,
the electronic device 101 of FIG. 1) can include a first
body 910 and a second body 960. A description is made,
as an example, for a situation in which the first body 910
is a moving part of the slide electronic device 101 and
the second body 960 is a fixing part of the slide electronic
device.

[0120] The first body 910 can include a first PCB 920.
The first body 910 can include an antenna 911 disposed
in the first PCB 920. The first body 910 can include an
antenna connection circuit constructed in the first PCB
920. The antenna 911 can be connected with a first an-
tenna connection terminal 921 through the antenna con-
nection circuit. The first antenna connection terminal 921
can be disposed in the firstbody 910 through the antenna
connection circuit.

[0121] The second body 960 can include a second
PCB 970. The second body 960 can include an RF mod-
ule (e.g., an RFIC) 975 disposed in the second PCB 970.
The second body 960 can construct an RF circuit in the
second PCB. A first RF connection terminal 971 and a
second RF connection terminal 972 can be connected
with the ground through the RF circuit. Also, the first RF
connection terminal 971 and the second RF connection
terminal 972 can be connected with the RF module 975
through the RF circuit. The first RF connection terminal
971 and the second RF connection terminal 972 can be
disposed in the second body 960 through the RF circuit.
[0122] Referringto a cross section 900a, the electronic
device can be in a slide-down state. The first antenna
connection terminal 921 can come in physical contact
with a first contact member 945a and a second contact
member 945b. The first contact member 945a and the
second contact member 945b can come in physical con-
tact with the first RF connection terminal 971. To become
a slide-up state, the first body 910 can move to the right
on an xaxis. Inthe slide-up state, the first contact member
945a and the second contact member 945b can come in
physical contact with the second RF connection terminal
972. Through each contact member, the antenna con-
nection terminal and the RF connection terminal can be
electrically connected. An RF path for forwarding a signal
from the antenna 911 to the RF module 975 or from the
RF module 975 to the antenna 911 can be formed.
[0123] The first antenna connection terminal 921 of
various embodiments is connected with two contact
members, whereby connection between the first body
910 and the second body 960 can be maintained even
during slide movement. A detailed description is made
through FIG. 10B.

[0124] Referring to an internal circuit diagram 900b,
the second body 960 can include a tuning circuit corre-
sponding to each RF connection terminal. The first RF
connection terminal 971 can be connected to afirsttuning



29 EP 3 982 482 A1 30

circuit 981. The first tuning circuit 981 can be connected
with the ground and the RF module 975. The first tuning
circuit 981 can include a transmission line having a first
length, an inductor, and/or a capacitor. The second RF
connection terminal 972 can be connected to a second
tuning circuit 982. The second tuning circuit can be con-
nected with the ground and the RF module 975. The sec-
ond tuning circuit 982 can include a transmission line
having a second length, an inductor, and/or a capacitor.
[0125] Intheslide-down state, the second tuning circuit
982 can be inactivated, because only the first RF con-
nection terminal 971 is connected with the first body 910
through the first contact member 945a and the second
contact member 945b. According to various embodi-
ments, the electronic device can optimize antenna per-
formance, in the slide-down state, through a design of
the first tuning circuit 981. According to various embod-
iments, a design of the tuning circuit for optimizing the
antenna performance can include at least one of a circuit
design of decreasing a reflection coefficient or return loss
ofanantennastage, a circuit design of increasing a signal
gain forwarded through an antenna, and/or a design of
an impedance matching circuit corresponding to imped-
ance of the antenna stage. The second tuning circuit 982
may not affect a tuning circuit design for minimizing the
return loss for the antenna in the slide-down state. In
accordance with an embodiment, a value of a capacitor
of a tuning circuit for the optimization and a value of an
inductor can be predetermined values (e.g., experimen-
tal values).

[0126] In the slide-up state, the first tuning circuit 981
can be inactivated, because only the second RF connec-
tion terminal 972 is connected with the first body 910
through the first contact member 945a and the second
contact member 945b. According to various embodi-
ments, the electronic device can optimize antenna per-
formance, in the slide-down state, through the design of
the second tuning circuit 982. The first tuning circuit 981
may not affect a tuning circuit design for minimizing the
return loss for the antenna in the slide-up state. In ac-
cordance with an embodiment, a value of a capacitor of
the tuning circuit for the optimization and a value of an
inductor can be predetermined values (e.g., experimen-
tal values).

[0127] According to various embodiments, a line
length from the antenna 911 to the second body 960 can
become different according to the slide movement of the
firstbody 910. As mentioned in FIG. 8A, because alength
between the antenna 911 and the second body 960 in
the slide-up state is formed longer than a length in the
slide-down state, an RF circuit including the first tuning
circuit 981 including a transmission line longer than a
transmission line of the second tuning circuit 982 can be
disposed in the second body 960.

[0128] FIG. 9B illustrates another example of a circuit
for antenna tuning according to various embodiments.
FIG. 9B is a circuit diagram expressing connection be-
tween the firstbody 910 and the second body 960 of FIG.
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9A. The first body 910 and the second body 960 can
correspond to each of the first body 610 and the second
body 960 of FIG. 6. A description is made for a situation
in which the first body 910 is a moving part of a slide
electronic device and the second body 960 is a fixing part
of the slide electronic device. Below, a description of the
same or similar construction as that of FIG. 6 can be
omitted.

[0129] Referring to FIG. 9B, the first body 910 can in-
clude the antenna 911. The first body 910 can include
the first antenna connection terminal 921. The first body
910 can include an antenna connection circuit 930 for
connecting the antenna 911 and the first antenna con-
nection terminal 921. The antenna connection circuit can
be a 1-terminal structure.

[0130] The second body 960 can include the RF mod-
ule 975. For example, the RF module 975 can be imple-
mented by an RFIC. The second body 960 can include
the first RF connection terminal 971 and the second RF
connection terminal 972. The second body 960 can in-
clude an RF circuit 980 for electrical connection between
the RF module 975 and the RF connection terminal. Each
RF connection terminal can be connected with the RF
module or the ground. The RF circuit 980 can include a
tuning circuit that is based on each RF circuit terminal.
The RF circuit 980 can include the first tuning circuit 981
connected with the first RF connection terminal 971 and
the second tuning circuit 982 connected with the second
RF connection terminal 972. That is, the RF circuit 980
can be a 2-terminal structure.

[0131] According to various embodiments, the elec-
tronic device (e.g., the electronic device 101 of FIG. 1)
can include the RF circuit 980 which, in the slide-down
state, is connected with the first antenna connection ter-
minal 921 through the first RF connection terminal 971.
At this time, the connection between the first antenna
connection terminal 921 and the first RF connection ter-
minal 971 is carried out only in the slide-down state, so
the first tuning circuit 981 connected to the first RF con-
nection terminal 971 can be designed based on optimi-
zation setting for the slide-down state. The first tuning
circuit 981 can include a transmission line and a passive
element (e.g., a resistor, an inductor, and a capacitor).
Values of alength of the transmission line and the passive
element can be values determined for the optimization
setting of the slide-down state. The optimization setting
can include at least one of circuit setting for increasing a
gain of the antenna 911, circuit setting for decreasing a
return loss, and/or circuit setting for presenting a low res-
onance error in a corresponding frequency band. That
is, in the optimization setting, the first tuning circuit 981
can operate as an impedance matching circuit for RF
paths constructed in the slide-down state.

[0132] According to various embodiments, in the slide-
down state, the second tuning circuit 982 can be inacti-
vated. In accordance with an embodiment, in the slide-
down state, the second tuning circuit 982 can operate as
an open circuit or connect with a termination resistor, in
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order not to affect the tuning circuit design.

[0133] The electronic device can include the RF circuit
880 which, in the slide-up state, is connected with the
firstantenna connection terminal 921 through the second
RF connection terminal 972. At this time, the connection
between the first antenna connection terminal 921 and
the second RF connection terminal 972 is carried out
only in the slide-up state, so the second tuning circuit 982
connected to the second RF connection terminal 972 can
be designed based on the optimization setting for the
slide-up state. The second tuning circuit 982 can include
a transmission line and a passive element (e.g., a resis-
tor, an inductor, and a capacitor). Values of the length of
the transmission line and the passive element can be
values determined for the optimization setting of the
slide-up state.

[0134] Accordingto various embodiments, in the slide-
up state, the first tuning circuit 981 can be inactivated. In
accordance with an embodiment, in the slide-up state,
the first tuning circuit 981 can operate as an open circuit
or connectwith atermination resistor, in order not to affect
the tuning circuit design.

[0135] According to various embodiments, the elec-
tronic device can include the second body 960 which
includes the second tuning circuit 982 having a transmis-
sion line of a shorter length than that of the first tuning
circuit 981. Because a length of a physical line between
the antenna 911 and the second body 960 in the slide-
up state is formed longer than a length of a physical line
between the antenna 911 and the second body 960 in
the slide-down state, the length of the transmission line
of the second tuning circuit 982 can be implemented to
be shorter than the length of the transmission line of the
first tuning circuit 981. Accordingly to this, an antenna
radiation characteristic based on a length of an RF path
which increases in the slide-up state compared to the
slide-down state can be compensated.

[0136] FIG. 10A illustrates an example 1000a, 1000b,
or 1000c of a connection structure for maintaining con-
nection between bodies according to various embodi-
ments. In embodiments of FIG. 10A, a description is
made, as an example, for a connection structure consist-
ing ofthree RF connection terminals as in FIGS. 8Ato 8B.
[0137] Referring to FIG. 10A, the electronic device
(e.g., the electronic device 101 of FIG. 1) can include the
first body 810 and the second body 860. The first body
810 can include an antenna. The second body 860 can
include an RF circuit. The first body 810 can include the
first antenna connection terminal 821 and the second
antenna connection terminal 822. The second body 860
can include the first RF connection terminal 871, the sec-
ond RF connection terminal 872, and the third RF con-
nection terminal 873. The electronic device can include
a connection part. The connection part can include the
first contact member 845a and the second contact mem-
ber845b. The first contact member 845a can be attached
to the first antenna connection terminal 821. The second
contact member 845b can be attached to the second
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antenna connection terminal 822.

[0138] The electronic device of various embodiments
can include a connection structure of maintaining con-
nection between the first body 810 and the second body
860, by connecting even any one of the antenna connec-
tion terminals with the RF circuit. In the present disclo-
sure, the connection structure can include the antenna
connection terminal disposed on the first PCB of the first
body, the contact member connected to the antenna con-
nection terminal, and the RF connection terminal physi-
cally attached to the contact member and disposed on
the second PCB of the second body.

[0139] The electronic device of various embodiments
can include a connection structure of maintaining a con-
tact between the first contact member 845a and the sec-
ond body 860 when the second contact member 845b is
contact detached from the second body 860. Also, the
electronic device 101 of various embodiments can in-
clude a connection structure of maintaining a contact be-
tween the second contact member 845b and the second
body 860 when the first contact member 845a is contact
detached from the second body 860.

[0140] According to various embodiments, the elec-
tronic device can include a connection part for forming a
difference between a time at which one contact member
is detached fromthe second body 860 and atime at which
the other contact member is detached from the second
body 860. For example, the electronic device 101 can
include a structure of, when the first body 810 slides and
moves, maintaining a connection of the second contact
member 845b to the second RF connection terminal 872
during a duration from a time point at which the first con-
tact member 845a is contact detached from the first RF
connection terminal 871 to a time point of contacting with
the second RF connection terminal 872. Also, for exam-
ple, the electronic device 101 can include a structure of,
when the first body 810 slides and moves, maintaining a
connection of the first contact member 845a to the sec-
ond RF connection terminal 872 during a duration from
a time point at which the second contact member 845b
is contact detached from the second RF connection ter-
minal 872 to a time point of contacting with the third RF
connection terminal 873.

[0141] The first state 1000a can be a slide-down state.
In the first state 1000a, the first contact member 845a
can be connected with the first RF connection terminal
871. The second contact member 845b can be connect-
ed with the second RF connection terminal 872.

[0142] The second state 1000b can be a state of being
moving from the slide-down state to a slide-up state. That
is, the second state 1000b represents a situation in which
the first body 810 more moves to the right ((+) x-axis
direction) in the first state 1000a. Connection between
the first body 810 and the second body 860 can be main-
tained through a structure of maintaining a connection of
the second contact member 845b to the second RF con-
nection terminal 872 although the first contact member
845a is detached from the first RF connection terminal
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871. The electronic device 101 can include a connection
structure of maintaining a contact of the second contact
member 845b to the second RF connection terminal 872
until the first contact member 845a is connected to the
second RF connection terminal 872.

[0143] The third state 1000c can be the slide-up state.
That is, the third state 1000c is a situation in which the
first body 810 more moves to the right ((+) x-axis direc-
tion) in the second state 1000b. Connection between the
first body 810 and the second body 860 can be main-
tained through a structure of maintaining a connection of
the first contact member 845a to the second RF connec-
tion terminal 872 although the second contact member
845b is detached from the second RF connection termi-
nal 872. The electronic device 101 can include a connec-
tion structure of maintaining a contact of the first contact
member 845a to the second RF connection terminal 872
until the second contact member 845b is connected to
the third RF connection terminal 873.

[0144] The electronic device of various embodiments
can include the second body 860 consisting of three RF
terminals. One of the three RF terminals can include an
RF terminal having a different length of a contact region.
A length of a region (below, a contact region) for contact
with a contact member can be implemented to be greater
than those of RF connection terminals of both ends. Here,
the length of the contact region can be a length corre-
sponding to a slide movement direction (e.g., an x axis).
[0145] According to various embodiments, a time (be-
low, a contact movementtime) at which contact members
each is detached from and attached to the second body
860 may not overlap with each other through a connec-
tion structure having a different length of a contact region
between RF connection terminals. In detail, a time point
at which the first contact member 845a connected to the
first antenna connection terminal 821 of the first body
810 is detached from the second body 960 (e.g., a time
point of being detached from the first RF connection ter-
minal 871) to a time point of being again attached to the
second body 860 (e.g., a time point of contacting with
the second RF connection terminal 872) may not overlap,
on a time axis, with a time point at which the second
contact member 845b is detached from the second body
860 (e.g., atime point of being detached from the second
RF connection terminal 872) to a time point of being again
attached to the second body 860 (e.g., a time point of
contacting with the third RF connection terminal 873).
[0146] According to various embodiments, the elec-
tronic device can include a connection structure in which
a time point of releasing a contact of each contact mem-
ber with the second body 860 is not overlapped, whereby
a contact of the first body 810 and the second body 860
is maintained irrespective of the slide movement of the
first body 810.

[0147] FIG. 10B illustrates another example 1050a,
1050b, or 1050c of a connection structure for maintaining
connection between bodies according to various embod-
iments. In embodiments of FIG. 10B, a description is
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made, as an example, for a connection structure consist-
ing of two RF connection terminals as in FIGS. 9A to 9B.
[0148] Referring to FIG. 10B, the electronic device
(e.g., the electronic device 101 of FIG. 1) can include the
first body 910 and the second body 960. The first body
910 can include an antenna. The second body 960 can
include an RF circuit. The first body 910 can include the
first antenna connection terminal 921. The second body
960 caninclude the first RF connection terminal 971 and
the second RF connection terminal 972. The electronic
device 101 caninclude a connection part. The connection
part can include the first contact member 945a and the
second contact member 945b. The first contact member
945a can be attached to the first antenna connection ter-
minal 921. Even the second contact member 945b can
be attached to the first antenna connection terminal 921.
[0149] The electronic device of various embodiments
can include a connection structure in which the first con-
tact member 945a maintains a contact with the second
body 960 when the second contact member 945b is con-
tact detached from the second body 960. Also, the elec-
tronic device 101 of various embodiments can include a
connection structure in which the second contact mem-
ber 945b maintains a contact with the second body 960
when the first contact member 945a is contact detached
from the second body 960.

[0150] According to various embodiments, the elec-
tronic device can include a connection part forming a
difference between a time at which one contact member
is detached fromthe second body 960 and atime at which
the other contact member is detached from the second
body 960. For example, the electronic device 101 can
include a structure in which, when the firstbody 910 slides
and moves, the first contact member 945a maintains a
connection to the first RF connection terminal 971 during
a duration from a time point at which the second contact
member 945b is contact detached from the first RF con-
nection terminal 971 to a time point of contacting with the
second RF connection terminal 972. Also, for example,
the electronic device can include a structure in which,
when the first body 810 slides and moves, the second
contact member 945b maintains a connection to the sec-
ond RF connection terminal 972 during a duration from
a time point at which the first contact member 945a is
contact detached from the first RF connection terminal
971 to a time point of contacting with the second RF con-
nection terminal 972.

[0151] The first state 1050a can be a slide-down state.
In the first state 1050a, the first contact member 945a
and the second contact member 945b all can be con-
nected with the first RF connection terminal 971.

[0152] The second state 1050b can be a state of being
moving from the slide-down state to a slide-up state. That
is, the second state 1050b represents a situation in which
the first body 910 more moves to the right ((+) x-axis
direction) in the first state 1050a. The first contact mem-
ber 945a can be connected with the first RF connection
terminal 971, and the second contact member 945b can
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be connected with the second RF connection terminal
972. Connection between the first body 910 and the sec-
ond body 960 can be maintained through a structure in
which the first contact member 945a maintains a con-
nection to the first RF connection terminal 971 although
the second contact member 945b is detached from the
first RF connection terminal 971. As an example, when
a change is made from the slide-down to the slide-up or
from the slide-up to the slide-down state in a call state,
connection between the antenna and the RF module is
maintained, whereby a call drop due to a complete short
circuit can be prevented and safety can be secured.
[0153] The third state 1050c can be the slide-up state.
That is, the third state 1050c is a situation in which the
first body 910 more moves to the right ((+) x-axis direc-
tion) in the second state 1050b. Connection between the
first body 910 and the second body 960 can be main-
tained through a structure in which the first contact mem-
ber 945a maintains a connection to the first RF connec-
tion terminal 921 although the first contact member 945a
is detached from the first RF connection terminal 921.
[0154] The electronic device of various embodiments
can include the second body 960 consisting of two RF
terminals having a different length of a contact region.
As the lengths of the contact regions of the respective
RF connection terminals are different, a time (i.e., a con-
tact movement time) at which the contact members each
is detached from and attached to the second body 960
may not overlap with each other. In detail, a time point
at which the first contact member 945a connected to the
first antenna connection terminal 921 of the first body
910 is detached from the second body 960 (e.g., a time
point of being detached from the first RF connection ter-
minal 971) to a time point of being again attached to the
second body 960 (e.g., a time point of contacting with
the second RF connection terminal 972) may not overlap,
on a time axis, with a time point at which the second
contact member 945b is detached from the second body
960 (e.g., a time point of being detached from the first
RF connection terminal 971) to a time point of being again
attached to the second body 960 (e.g., a time point of
contacting with the second RF connection terminal 972).
[0155] According to various embodiments, the elec-
tronic device can include a connection structure in which
a time point of releasing a contact of each contact mem-
ber with the second body 960 is not overlapped, whereby
a contact of the first body 810 and the second body 960
is maintained irrespective of slide movement.

[0156] In FIG. 10A and FIG. 10B, a description has
been made for embodiments of a structure for preventing
acomplete cutoff phenomenon between the antenna and
the RF circuit in course of a slide operation process
wherein a time point of releasing a contact between con-
tact members is not overlapped with each other.

[0157] In FIG. 10A and FIG. 10B, a description has
been made for two contact members as an example, but
the present disclosure is not limited to this. The electronic
device 101 of various embodiments can include three or
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more contact members. For the sake of connection main-
tenance between the first body and the second body, it
can include a connection structure which is designed not
to provide a region where a time (below, a contact move-
ment time) of being detached from the first body of each
contact member and being again connected to the sec-
ond body is all overlapped (in other words, a region where
a contact movement time of all contact members is over-
lapped). It is because a complete cutoff between the first
body and the second body occurs when the contact
movement time of all the contact members are at least
partially overlapped.

[0158] Through FIG. 10A and FIG. 10B, a description
has been made for a way for maintaining connection dur-
ing slide movement in a connection part of a contact
scheme, through an RF connection terminal disposed in
middle of which a length of a contact region is longer than
that of another RF connection terminal. However, in the
present disclosure, the connection part for maintaining
the connection can be implemented in another scheme
other than the length of the contact region of the RF con-
nection terminal. In accordance with an embodiment, the
electronic device 101 can include a connection structure
having a structure in which at least one antenna connec-
tion terminal always comes in contact with the RF con-
nection terminal, because a distance between the first
antenna connection terminal 821 and the second anten-
na connection terminal 822 is constructed longer than a
length of each RF connection terminal.

[0159] InFIG. 10Ato FIG. 10B, a description has been
made in which the first body and the second body are
connected through a contact member including a con-
ductive member, but a form of the contact member can
be constructedin various schemes. The electronic device
of various embodiments can include a contact member
having a rolling structure. To reduce abrasion due to a
repetition of an operation of being contact detached from
and being again attached to the second body (or the first
body), the contact member can have a form for rolling.
The form for rolling can include a form of a cylinder or
sphere which is rotatable according to slide movement.
Also, although the first body slides and moves, a contact
movement time of a first contact member of a rolling form
may not overlap with a contact movement time of a sec-
ond contact member of arolling form, in order to maintain
connection between the first body and the second body.
[0160] FIG. 11 illustrates an example 1100 of a cou-
pling structure that uses a capacitor according to various
embodiments. Coupling can mean a phenomenon in
which alternating-current signal energy is mutually for-
warded electrically or magnetically between independent
spaces or lines. Unlike the connection structure through
the contact between the first body and the second body
described in FIG. 8A to FIG. 10B, a description is made,
together with FIG. 11, for embodiments of a structure for
electrically connecting the first body and the second body
through the coupling although the first body and the sec-
ond body are not contacted.
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[0161] ReferringtoFIG. 11, the electronic device (e.g.,
the electronic device 101 of FIG. 1) can include a first
body 1110 and a second body 1160. A description is
made, as an example, for a situation in which the first
body 1110 is a moving part of the slide electronic device
101, and the second body 1160 is a fixing part of the slide
electronic device.

[0162] The first body 1110 can include a first PCB
1120. The first body 1110 can include an antenna 1111
disposed in the first PCB 1120. The first body 1110 can
include an antenna connection circuit constructed in the
first PCB 1120. The antenna 1111 can be connected with
a first antenna connection terminal 1121 and a second
antenna connection terminal 1122 through the antenna
connection circuit. The first antenna connection terminal
1121 and the second antenna connection terminal 1122
can be disposed in the first body 1110 through the an-
tenna connection circuit.

[0163] The second body 1160 can include a second
PCB 1170. The second body 1160 can include an RF
module (e.g., an RFIC) 1175 which is disposed in the
second PCB 1170. The second body 1160 can construct
an RF circuit in the second PCB. The ground can be
connected with a first RF connection terminal 1171 and
a third RF connection terminal 1173 through the RF cir-
cuit. The RF module 1175 can be connected with a sec-
ond RF connection terminal 1172 through the RF circuit.
The first RF connection terminal 1171, the second RF
connection terminal 1172, and the third RF connection
terminal 1173 can be disposed in the second body 1160
through the RF circuit.

[0164] Referring to a cross section 1100a, the elec-
tronic device can be in a slide-down state. The first an-
tenna connection terminal 1121 can include a conductive
plate. The second antenna connection terminal 1122 can
include a conductive plate. Likely, the first RF connection
terminal 1171, the second RF connection terminal 1172,
and the third RF connection terminal 1173 each can in-
clude a conductive plate. The electronic device can in-
clude a connection structure in which two or more con-
ductive plates form a space, whereby charging is made
with electric charges. For example, the electronic device
101 caninclude a connection structure 1145a presenting
an equivalent circuit such as inserting a capacitor be-
tween the first body 1110 and the second body 1160, by
charging with electric charges between the conductive
plate of the first antenna connection terminal 1121 and
the conductive plate of the first RF connection terminal
1171. Also, forexample, the electronic device caninclude
a connection structure 1145b presenting an equivalent
circuitsuch asinserting a capacitor between the firstbody
1110 and the second body 1160, by charging with electric
charges between the conductive plate of the second an-
tenna connection terminal 1122 and the conductive plate
of the second RF connection terminal 1172.

[0165] To become a slide-up state, the first body 1110
can move to the right on an x axis. The electronic device
can include a structure in which RF connection between
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the first body 1110 and the second body 1160 is shorted
although the conductive plates are not symmetric exactly.
According to various embodiments, the electronic device
can include a connection structure including conductive
plates presenting a greater capacitor value than a refer-
ence value. The reference value can be determined on
the basis of a space formed between the respective con-
ductive plates, a size of an area of the conductive plate,
a permittivity, and/or a distance between the first body
and the second body.

[0166] The electronic device can include a connection
structure in which, even in the slide-up state, two or more
conductive plates form a space, whereby charging is
made with electric charges. For example, the electronic
device 101 caninclude a connection structure 1145c pre-
senting an equivalent circuit such as inserting a capacitor
between the first body 1110 and the second body 1160,
by charging with electric charges between the conductive
plate of the first antenna connection terminal 1121 and
the conductive plate of the first RF connection terminal
1172. Also, for example, the electronic device 101 can
include a connection structure 1145d presenting an
equivalent circuit such as inserting a capacitor between
the first body 1110 and the second body 1160, by charg-
ing with electric charges between the conductive plate
of the second antenna connection terminal 1122 and the
conductive plate of the second RF connection terminal
1173.

[0167] Referring to an internal circuit diagram 1100b,
the second body 1160 can include a tuning circuit corre-
sponding to each RF connection terminal. A first tuning
circuit 1181, a second tuning circuit 1182, and a third
tuning circuit 1183 can correspond to the first tuning cir-
cuit 881, the second tuning circuit 882, and the third tun-
ing circuit 883 of FIG. 8, respectively. A design of the
tuning circuit corresponding to each of the slide-down
state and the slide-up state is the same as those of FIG.
8A and FIG. 8B, and a description can be omitted.
[0168] The descriptionhasbeenmade, as anexample,
for the connection structure in which the electronic device
couples the first body and the second body, by forming
capacitance through the conductive plates included in
each antenna connection terminal or each RF terminal.
The antenna connection terminals and the RF connection
terminals exemplified in FIG. 11 are just exemplification
for coupling, and various embodiments of the present
disclosure may not be limited to the construction shown
in FIG. 11. For example, the first body can be connected
with one antenna connection terminal, and the two bodies
can be connected with three antenna connection termi-
nals. For another example, the first body can be connect-
ed with one antenna connection terminal, and the two
bodies can be connected with two antenna connection
terminals. Below, a description is made, through FIG.
12A to FIG. 12C, for a way for maintaining connection at
slide movement that is based on each coupling-based
connection structure.

[0169] FIG. 12A llustrates an example 1200a of a cou-
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pling structure for maintaining connection between bod-
ies according to various embodiments. An RF circuit can
include three RF terminals and a tuning circuit connected
with each RF terminal.

[0170] Referring to FIG. 12A, an electronic device
(e.g., the electronic device 101 of FIG. 1) can include a
first body 1210. The first body 1210 can include a first
PCB 1220 and an antenna disposedin the first PCB 1220.
Also, the electronic device can include a second body
1260. The second body 1260 can include a second PCB
1270 and an RF module disposed in the second PCB
1270. Also, the electronic device can include a first cou-
pling structure connecting the first body and the second
body.

[0171] The first coupling structure of various embodi-
ments can include a first antenna connection terminal
1211 and a second antenna connection terminal 1212
which are connected with the first body 1210. Each an-
tenna connection terminal can include a conductive plate.
The first coupling structure of various embodiments can
include a first RF connection terminal 1221, a second RF
connection terminal 1222, and a third RF connection ter-
minal 1223 which are connected with the second body
1260. Each RF connection terminal can include a con-
ductive plate.

[0172] Thefirstbody 1210 of various embodiments can
move along one surface of the second body 1260. For
example, a position of the first body 1210 can, by a slide-
up operation, change from a first state 1201a to a third
state 1203a via a second state 1202a. For another ex-
ample, the position of the first body 1210 can, by a slide-
down operation, change from the third state 1203a to the
first state 1201a via the second state 1202a.

[0173] The first state 1201a can be a slide-down state.
In the first state 1201a, the conductive plate of the first
antenna connection terminal 1211 can at least partially
overlap with the conductive plate of the first RF connec-
tion terminal 1221, when viewed from above a plane ver-
tical to a y axis. For example, the conductive plate of the
first antenna connection terminal 1211 can be disposed
in a position which is symmetric to the conductive plate
of the first RF connection terminal 1221. The conductive
plate of the second antenna connection terminal 1212
can be disposed in a position which is symmetric to the
conductive plate of the second RF connection terminal
1222. As the two conductive plates form a symmetric
plane, electric charges can charge between the two con-
ductive plates. The electronic device 101 can include a
structure in which the first body 1210 and the second
body 1260 are electrically connected through capaci-
tance formed between the firstbody 1210 and the second
body 1260.

[0174] The second state 1202a can be a state of being
moving from the slide-down state to the slide-up state.
Thatis, the second state 1202a represents a situation in
which the first body 1210 more moves to the right ((+) x-
axis direction) in the first state 1201a. The first antenna
connection terminal 1211 and the second antenna con-
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nection terminal 1212 can move to the right ((+) x-axis
direction) in accordance with the movement of the first
body 1210.

[0175] Although the conductive plate of the first anten-
na connection terminal 1211 is spaced a predetermined
distance apart from the conductive plate of the first RF
connection terminal 1221, electrical connection between
the first body 1210 and the second body 1260 can be
maintained, as the conductive plate of the first antenna
connection terminal 1211 gets close, within a predeter-
mined distance, to the conductive plate of the second RF
connection terminal 1222. Likely, although connection is
broken as the conductive plate of the second antenna
connection terminal 1212 is spaced a predetermined dis-
tance apart from the conductive plate of the second RF
connection terminal 1222, the electrical connection be-
tween the first body 1210 and the second body 1260 can
be maintained, as the conductive plate of the second
antenna connection terminal 1212 gets close, within a
predetermined distance, to the conductive plate of the
third RF connection terminal 1223.

[0176] The electronic device of various embodiments
can include a first coupling structure which is constructed
wherein, although slide movement is performed, the first
antenna connection terminal 1211 and the second an-
tenna connection terminal 1212 are connected with at
least one of the first RF connection terminal 1221, the
second RF connection terminal 1222, and the third RF
connection terminal 1223. Each connection terminal can
include a conductive plate. The first coupling structure
can be determined based on at least one of an area of
the conductive plate of each terminal, a spaced distance
between the antenna connection terminals, a spaced dis-
tance between the RF connection terminals, a distance
between the conductive plate of the antenna connection
terminal and the conductive plate of the RF connection
terminal, or a dielectric material located between the con-
ductive plates.

[0177] On the other hand, because two conductive
plates operate as a capacitor in view of an RF circuit,
capacitance formed between the two conductive plates
affects antenna performance. The electronic device 101
of various embodiments can include a connection struc-
ture for maintaining capacitance within a predetermined
error range for the sake of maintaining the same circuit
performance in a slide movement state as well as a slide-
up state and a slide-down state. For example, although
a region where the conductive plate of the first antenna
connection terminal 1211 is overlapped, on a plane ver-
tical with a y axis, with the conductive plate of the first
RF connection terminal 1221 is decreased, capacitance
can be maintained within a predetermined range, as a
region overlapped, on the plane, with the conductive
plate of the second RF connection terminal 1222 is in-
creased.

[0178] The third state 1203a can be a slide-up state.
That is, the third state 1203a is a situation in which the
first body 1210 more moves to the right ((+) x-axis direc-
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tion) in the second state 1202a. In the third state 1203a,
the conductive plate of the first antenna connection ter-
minal 1211 can at least partially overlap with the conduc-
tive plate of the second RF connection terminal 1222,
when viewed from above the plane vertical to the y axis.
For example, the conductive plate of the first antenna
connection terminal 1211 can be disposed in a position
which is symmetric to the conductive plate of the second
RF connection terminal 1222. The conductive plate of
the second antenna connection terminal 1212 can be
disposed in a position which is symmetric to the conduc-
tive plate of the third RF connection terminal 1223. As
the two conductive plates form a symmetric plane, charg-
ing can be made with electric charges between the two
conductive plates. The electronic device can include a
structure in which the first body 1210 and the second
body 1260 are electrically connected through capaci-
tance formed between the firstbody 1210 and the second
body 1260.

[0179] FIG. 12B illustrates another example 1200b of
a coupling structure for maintaining connection between
bodies according to various embodiments. An RF circuit
can include three RF terminals and a tuning circuit con-
nected with each RF terminal.

[0180] Referring to FIG. 12B, an electronic device
(e.g., the electronic device 101 of FIG. 1) can include a
first body 1210. The first body 1210 can include a first
PCB 1220 and an antenna disposedin the first PCB 1220.
Also, the electronic device 101 caninclude a second body
1260. The second body 1260 can include a second PCB
1270 and an RF module disposed in the second PCB
1270. Also, the electronic device 101 can include a sec-
ond coupling structure connecting the first body and the
second body.

[0181] The second coupling structure of various em-
bodiments can include a first antenna connection termi-
nal 1241 connected with the first body 1210. Unlike the
first coupling structure of FIG. 12A, the first body 1210
can include one antenna connection terminal. The first
antenna connection terminal 1241 can include a conduc-
tive plate. The conductive plate of the first antenna con-
nection terminal 1241 can have a greater area than the
conductive plate of each antenna connection terminal of
FIG. 12A. The conductive plate of the greater area can
present a greater capacitance value. The second cou-
pling structure of various embodiments can include a first
RF connection terminal 1251, a second RF connection
terminal 1252, and a third RF connection terminal 1253
which are connected with the second body 1260. Each
RF connection terminal can include a conductive plate.
[0182] Thefirstbody 1210 of various embodiments can
move along one surface of the second body 1260. For
example, a position of the first body 1210 can, by a slide-
up operation, change from a first state 1201b to a third
state 1203b via a second state 1202b. For another ex-
ample, the position of the first body 1210 can, by a slide-
down operation, change from the third state 1203b to the
first state 1200b via the second state 1202b.
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[0183] The first state 1201b can be a slide-down state.
In the first state 1201b, the conductive plate of the first
antenna connection terminal 1241 can be at least par-
tially overlapped with at least one of the first RF connec-
tion terminal 1251, the second RF connection terminal
1252, and the third RF connection terminal 1253, when
viewed from above a plane vertical to a y axis. For ex-
ample, the conductive plate of the first antenna connec-
tion terminal 1241 can be disposed in a position which
is symmetric to the conductive plate of the first RF con-
nection terminal 1251 and the conductive plate of the
second RF connection terminal 1252. As the conductive
plate of the first antenna connection terminal 1241 forms
a symmetric plane with the two conductive plates, an
equivalentcircuitincluding two capacitors can be formed.
The electronic device can include a structure in which
the first body 1210 and the second body 1260 are elec-
trically connected through the equivalent circuit including
the capacitor formed between the first body 1210 and
the second body 1260.

[0184] The second state 1202b can be a state of being
moving from the slide-down state to a slide-up state. That
is, the second state 1202b represents a situation in which
the first body 1210 more moves to the right ((+) x-axis
direction) in the first state 1201b. The first antenna con-
nection terminal 1241 can move to the right ((+) x-axis
direction) in accordance with the movement of the first
body 1210.

[0185] Although the conductive plate of the first anten-
na connection terminal 1241 is spaced a predetermined
distance apart from the conductive plate of the first RF
connection terminal 1251, electrical connection between
the first body 1210 and the second body 1260 can be
maintained, as the conductive plate of the first antenna
connection terminal 1241 maintains a predetermined dis-
tance from the conductive plate of the second RF con-
nection terminal 1252. When viewed from above the
plane vertical to the y axis, the conductive plate of the
second RF connection terminal 1252 can be completely
overlapped with the conductive plate of the first antenna
connection terminal 1241. The electronic device of vari-
ous embodiments can include a coupling structure in
which the overlapping of the conductive plate is main-
tained according to slide movement. That is, although
the first body 1210 moves, the electrical connection be-
tween the first body 1210 and the second body 1260 can
be maintained.

[0186] The electronic device of various embodiments
can include the second coupling structure which is con-
structed wherein, although the slide movement is per-
formed, the first antenna connection terminal 1241 is con-
nected with atleast one of the first RF connection terminal
1251, the second RF connection terminal 1252, and the
third RF connection terminal 1253. Each connection ter-
minal can include a conductive plate. The second cou-
pling structure can be determined based on at least one
of an area of the conductive plate of the antenna con-
nection terminal, an area of the conductive plate of each
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RF connection terminal, a distance between the conduc-
tive plate of the antenna connection terminal and the con-
ductive plate of the RF connection terminal, a spaced
distance between the RF connection terminals, or a di-
electric material located between the conductive plates.
[0187] The third state 1203b can be the slide-up state.
That is, the third state 1203b is a situation in which the
first body 1210 more moves to the right ((+) x-axis direc-
tion) in the second state 1202b. In the third state 1203b,
the conductive plate of the first antenna connection ter-
minal 1241 can at least partially overlap with the conduc-
tive plate of the second RF connection terminal 1252 and
the conductive plate of the third RF connection terminal
1253, when viewed from above the plane vertical to the
y axis. For example, the conductive plate of the first an-
tenna connection terminal 1241 can be disposed in a
position which is symmetric to the conductive plate of the
first RF connection terminal 1252 and the conductive
plate of the third RF connection terminal 1253. An equiv-
alent circuit including two capacitors can be formed. The
electronic device can include a structure in which the first
body 1210 and the second body 1260 are electrically
connected through a capacitor formed between the first
body 1210 and the second body 1260.

[0188] FIG. 12C illustrates a further example 1200c of
a coupling structure for maintaining connection between
bodies according to various embodiments. An RF circuit
can include two RF terminals and a tuning circuit con-
nected with each RF terminal.

[0189] Referring to FIG. 12C, an electronic device
(e.g., the electronic device 101 of FIG. 1) can include a
first body 1210. The first body 1210 can include a first
PCB 1220 and an antenna disposedin the first PCB 1220.
Also, the electronic device can include a second body
1260. The second body 1260 can include a second PCB
1270 and an RF module disposed in the second PCB
1270. Also, the electronic device 101 can include a third
coupling structure connecting the first body and the sec-
ond body.

[0190] The third coupling structure of various embod-
iments can include a first antenna connection terminal
1271 connected with the first body 1210. Unlike the first
coupling structure of FIG. 12A, the first body 1210 can
include one antenna connection terminal. The first an-
tenna connection terminal 1271 can include a conductive
plate. The conductive plate of the first antenna connec-
tion terminal 1271 can have a greater area than the con-
ductive plate of each antenna connection terminal of FIG.
12A. The conductive plate of the greater area can present
a greater capacitance value. The third coupling structure
of various embodiments can include a first RF connection
terminal 1281 and a second RF connection terminal 1282
which are connected with the second body 1260. Unlike
the second coupling structure of FIG. 12B, the second
body 1260 can include two RF connection terminals.
Each RF connection terminal can include a conductive
plate.

[0191] Thefirstbody 1210 of various embodiments can
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move along one surface of the second body 1260. For
example, a position of the first body 1210 can, by a slide-
up operation, change from a first state 1201c¢ to a third
state 1203c via a second state 1202c. For another ex-
ample, the position of the first body 1210 can, by a slide-
down operation, change from the third state 1203c to the
first state 1201c via the second state 1202c.

[0192] The first state 1201c can be a slide-down state.
In the first state 1201c, the conductive plate of the first
antenna connection terminal 1271 can at least partially
overlap with the first RF connection terminal 1251, when
viewed from above a plane vertical to a y axis. For ex-
ample, the conductive plate of the first antenna connec-
tion terminal 1271 can be disposed in a position which
is symmetric to the conductive plate of the first RF con-
nection terminal 1281. As the conductive plate of the first
antenna connection terminal 1271 forms a symmetric
plane with the conductive plate of the first RF connection
terminal 1281, an equivalent circuit including a capacitor
can be formed. The electronic device can include a struc-
ture in which the first body 1210 and the second body
1260 are electrically connected through the equivalent
circuit including the capacitor formed between the first
body 1210 and the second body 1260.

[0193] The second state 1202c can be a state of being
moving from the slide-down state to a slide-up state. That
is, the second state 1202b represents a situation in which
the first body 1210 more moves to the right ((+) x-axis
direction) in the first state 1201b. The first antenna con-
nection terminal 1271 can move to the right ((+) x-axis
direction) in accordance with the movement of the first
body 1210. Although the conductive plate of the first an-
tenna connection terminal 1271 is spaced a predeter-
mined distance apart from the conductive plate of the
first RF connection terminal 1281, an equivalent circuit
including a capacitor within a predetermined range can
be formed, as it gets close, within a predetermined dis-
tance, to the conductive plate of the second RF connec-
tion terminal 1282. An equivalent circuit including one
capacitor to maximum two capacitors can be formed.
Through a connection structure including the equivalent
circuit, electrical connection between the first body 1210
and the second body 1260 can be maintained.

[0194] The third state 1203c can be the slide-up state.
That is, the third state 1203c is a situation in which the
first body 1210 more moves to the right ((+) x-axis direc-
tion) in the second state 1202c. In the third state 1203c,
the conductive plate of the first antenna connection ter-
minal 1271 can at least partially overlap with the conduc-
tive plate of the second RF connection terminal 1282,
when viewed from above a plane vertical to a y axis. For
example, the conductive plate of the first antenna con-
nection terminal 1271 can be disposed in a position which
is symmetric to the conductive plate of the second RF
connection terminal 1282. As the two conductive plates
become symmetric, a connection part of the electronic
device can include a circuit including a capacitor. The
electronic device can include a structure in which the first
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body 1210 and the second body 1260 are electrically
connected through a capacitor formed between the first
body 1210 and the second body 1260.

[0195] FIG. 13 illustrates an example 1300 of connec-
tion between bodies that use a dielectric material accord-
ing to various embodiments. A coupling structure for con-
nection between the bodies is similar with the coupling
structure of FIG. 7 and thus, a description of the same
or similar construction can be omitted.

[0196] ReferringtoFIG. 13, asillustrated in afirst cross
section 1300a, an electronic device (e.g., the electronic
device 101 of FIG. 1) can include a first body 1310 and
a second body 1360. A description is made, as an ex-
ample, for a situation in which the first body 1310 is a
moving part of the slide electronic device, and the second
body 1360 is a fixing part of the slide electronic device.
The first body 1310 can include a first PCB 1320. The
first body 1310 can be connected with a first antenna
connection terminal 1321 and a second antenna connec-
tion terminal 1322 through an antenna connection circuit
disposed in the first PCB 1320. The first antenna con-
nection terminal 1321 and the second antenna connec-
tion terminal 1322 can be disposed in the first body 1310
through the antenna connection circuit. The second body
1360 can include a second PCB 1370. The second body
1360 can be connected with a first RF connection termi-
nal 1371, a second RF connection terminal 1372, and a
third RF connection terminal 1373 through an RF con-
nection circuit disposed in the second PCB 1370. The
electronic device of various embodiments can include a
dielectric material 1350 disposed between each antenna
connection terminal and each RF connection terminal.
Through the dielectric material 1350, electrical connec-
tion between the first body 1310 and the second body
1360 can be maintained.

[0197] The electronic device 101 can include a con-
nection structure for connecting the first body 1310 and
the second body 1360. The connection structure can in-
clude each antenna connection terminal, each RF con-
nection terminal, and the dielectric material 1350. Refer-
ring to a second cross section 1300b, the dielectric ma-
terial 1350 can be connected with each antenna connec-
tion terminal and each RF connection terminal. The die-
lectric material, an insulator having a polarity in an electric
field, can include an insulation substance. As a permit-
tivity of the dielectric material is higher, a length of a line
can be shorter, and this can make it possible toimplement
a small circuit. According to various embodiments, the
electronic device 101 can include a coupling structure of
a reduced size, by disposing a dielectric material having
a higher permittivity than air between the first body 1310
and the second body 1360.

[0198] Referring to an internal circuit diagram 1300c,
the first RF connection terminal 1371, the second RF
connection terminal 1372, and the third RF connection
terminal 1373 can come in contact with the dielectric ma-
terial 1350. The dielectric material 1350 can come in con-
tact with the first antenna connection terminal 1321 and
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the second antenna connection terminal 1322. The first
antenna connection terminal 1321 and the second an-
tenna connection terminal 1322 can be connected with
the antenna 1311. The second body 1360 can include a
tuning circuit corresponding to each RF terminal. The
first RF connection terminal 1371 can be connected to
the ground through a first tuning circuit. The second RF
connection terminal 1372 can be connected to an RFIC
1375 through a second tuning circuit. The third RF con-
nection terminal 1373 can be connected to the ground
through a third tuning circuit. In accordance with an em-
bodiment, the first tuning circuit and the second tuning
circuit can be a circuit forimpedance matching of an an-
tenna in a slide-down state. In accordance with an em-
bodiment, the second tuning circuit and the third tuning
circuit can be a circuit for impedance matching of the
antenna in the slide-up state.

[0199] FIG. 14A illustrates an example 1400 of con-
nection between bodies that use a dielectric material of
a guide form according to various embodiments. The
bodies can include a first body including an antenna and
a second body including an RF module.

[0200] Referring to FIG. 14A, an electronic device
(e.g., the electronic device 101 of FIG. 1) can include a
first PCB 1420 of a first body and a second PCB 1470 of
a second body. The electronic device can include a cou-
pling structure for connection between the first body and
the second body. The coupling structure of various em-
bodiments can include a first antenna connection termi-
nal 1421 disposed in the first PCB 1420, a first RF con-
nection terminal 1471 and a second RF connection ter-
minal 1472 which are disposed in the second PCB 1470,
and/or a dielectric material 1450. The coupling structure
can be a laminate structure of forming a layer in an up
to down direction on a z axis in order of the first PCB
1420, the first antenna connection terminal 1421, the di-
electric material 1450, the first RF connection terminal
1471, and/or the second PCB 1470.

[0201] The dielectric material 1450 of various embod-
iments can be a guide form. Here, the guide form means
aform for guiding a direction in which the first body being
a moving part of the slide electronic device 101 moves.
For example, as in a first cross section 1400a and a sec-
ond cross section 1400b, the first PCB 1420 can move
left and right. The first PCB 1420 can be included in the
firstbody and move together. The dielectric material 1450
can be a form of guiding wherein the first PCB 1420
moves left and right. The dielectric material 1450 of var-
ious embodiments can be disposed in a form of surround-
ing a surface of the first antenna connection terminal
1421 to guide the first body (i.e., the first PCB 1420).
[0202] FIG. 14B illustrates an example 1401 of a sec-
tion of a connection structure between bodies that use a
dielectric material of a guide form according to various
embodiments. FIG. 14Bis a cross section of the laminate
structure of FIG. 14A, viewed from above a plane vertical
to a movement direction of a first PCB 1420.

[0203] Referring to FIG. 14B, the dielectric material
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1450 can be disposed between the first PCB 1420 and
the second PCB 1470 in order to surround surfaces of
the first antenna connection terminal 1421. In accord-
ance with the movement of the first body 1410, even the
first antenna connection terminal 1421 attached to the
first PCB 1420 of the first body 1410 can move together.
The dielectric material 1450 can be disposed in a form
of guiding a movement direction of the first antenna con-
nection terminal 1421. The dielectric material of the guide
form can minimize a problem in which a coupling space
is not maintained constantly due to an external pressure
or a looseness between a slide moving part and a fixing
part. By disposing the dielectric material in the form of
surrounding the surfaces of the first antenna connection
terminal 1421 disposed on the first PCB 1420 of the first
body 1410, a shake in a direction vertical to a slide di-
rection can be reduced. In other words, the electronic
device 101 can decrease the performance deterioration
of an antenna tuning circuit connected to each RF con-
nection terminal, by minimizing a variability of an antenna
characteristic due to capacitance change, through a
guide along a movement direction of the slide moving
part, i.e., the first body 1410.

[0204] In accordance with various embodiments, the
firstantenna connection terminal 1421 caninclude a con-
ductive member. The first RF connection terminal 1471
and the second RF connection terminal 1472 each can
include a conductive member. For example, the conduc-
tive member can be a stainless use steel (SUS).
[0205] A connection structure of an electronic device
(e.g., the electronic device 101 of FIG. 1) of various em-
bodiments can include a combining body 1490 in which
the dielectric material 1450 of the guide form and the
SUS 1471 are combined. The combining body 1490 can
be disposed on the second PCB 1470 of the second body
1460. For example, the combining body 1490 can be
mounted on a surface of the second PCB 1470. A device
mounted on the surface can be denoted as a surface-
mounted device (SMD). The SUS 1421 can be mounted
even on a surface of the first PCB 1420 of the first body
1410. By implementing a coupling connection structure
through a capacitor structure of SUS 1421 - dielectric
material 1450 - SUS 1471, the combining body 1490 can
complement a left/right shake at up/down movement of
aslide. By minimizing a move due to the slide movement,
the electronic device can forward a more robust signal.
[0206] The electronic device 101 of various embodi-
ments can decrease a space of a connection structure
including a conductive plate, by increasing capacitance
through a connection structure including a dielectric ma-
terial. For example, as a permittivity of the dielectric ma-
terial becomes higher, an area of the conductive plate
for presenting the same capacitance value is reduced,
so the connection structure including the high permittivity
can be advantageous for securing lots of mounting
space.

[0207] According to various embodiments, an elec-
tronic device (e.g., the electronic device 101 of FIG. 1)
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can include a first body (e.g., the first body 510 of FIG.
5) including an antenna (e.g., the antenna module 192
of FIG. 1) and a first printed circuit board (PCB) (e.g., the
first PCB 520 of FIG. 5), the antenna being disposed in
the first PCB, a second body (e.g., the second body 560
of FIG. 5) including a radio frequency (RF) module (e.g.,
the RF module 675 of FIG. 6) and a second PCB (e.g.,
the second PCB 570 of FIG. 5), the RF module being
disposed in the second PCB, a slide frame for moving
the first body from a first state (e.g., the first state 500a
of FIG. 5) to a second state (e.g., the second state 500b
of FIG. 5), and a connection structure for electrically con-
necting the first body and the second body. The connec-
tion structure can include at least one antenna connec-
tion terminal disposed on the first PCB and at least two
or more RF connection terminals disposed on the second
PCB. The at least two or more RF connection terminals
can include a first RF connection terminal (e.g., the first
RF connection terminal 671 of FIG. 6, the first RF con-
nection terminal 871 of FIGS. 8A and 8B, and/or the first
RF connection terminal 971 of FIG. 9A and 9B) and a
second RF connection terminal (e.g., the third RF con-
nection terminal 673 of FIG. 6, the third RF connection
terminal 873 of FIGS. 8A and 8B, and/or the second RF
connection terminal 972 of FIGS. 9A and 9B). The first
body can be electrically connected, in the first state, to
the first RF connection terminal via the connection struc-
ture, and can be electrically connected, in the second
state, to the second RF connection terminal via the con-
nection structure. The second PCB can include a first RF
tuning circuit (e.g., the first RF tuning circuit 681 of FIG.
6 and/or the first RF tuning circuit 881 of FIG. 8) for the
first RF connection terminal and a second RF tuning cir-
cuit (e.g., the third tuning circuit 683 of FIG. 6 and/or the
third tuning circuit 883 of FIG. 8) for the second RF con-
nection terminal.

[0208] According to various embodiments, the at least
one antenna connection terminal can include a first an-
tenna connection terminal (e.g., the first antenna con-
nection terminal 621 of FIG. 6 and/or the first antenna
connection terminal 821 of FIGS. 8A and 8B) and a sec-
ond antenna connection terminal (e.g., the second an-
tenna connection terminal 622 of FIG. 6 and/or the sec-
ond antenna connection terminal 822 of FIGS. 8A and
8B). The connection structure can include a first conduc-
tive member (e.g., the first contact member 845a of FIG.
8A) coming in contact with the first antenna connection
terminal and a second conductive member (e.g., the sec-
ond contact member of FIG. 845b of FIG. 8A) coming in
contact with the second antenna connection terminal.
[0209] According to various embodiments, in the elec-
tronic device, the at least two or more RF connection
terminals can further include a third RF connection ter-
minal (e.g., the second RF connection terminal 672 of
FIG. 6 and/or the second RF connection terminal 872 of
FIGS. 8A and 8B), and the first conductive member can
be disposed to be connectable to the first RF connection
terminal or the third RF connection terminal, and the sec-
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ond conductive member can be disposed to be connect-
able to the second RF connection terminal or the third
RF connection terminal.

[0210] According to various embodiments, the first
conductive member can be disposed to be detached from
the first RF connection terminal and be connected to the
third RF connection terminal, when the first body moves
from the first state to the second state, and the second
conductive member can be disposed to be detached from
the third RF connection terminal and be connected to the
second RF connection terminal, when the first body
moves from the first state to the second state.

[0211] Accordingtovarious embodiments, the connec-
tion structure can include a structure in which the first
antenna connection terminal, the second antenna con-
nection terminal, the first RF connection terminal, the
second RF connection terminal, and the third RF con-
nection terminal are disposed wherein a first duration be-
tween a time point at which the first conductive member
is detached from the first RF connection terminal and a
time point of being connected to the third RF connection
terminal is not overlapped with a second duration be-
tween a time point at which the second conductive mem-
ber is detached from the third RF connection terminal
and a time point of being connected to the second RF
connection terminal.

[0212] According to various embodiments, the atleast
one antenna connection terminal can include a first an-
tenna connection terminal (e.g., the first antenna con-
nection terminal 921 of FIGS. 9A and 9B), and the con-
nection structure can include a first conductive member
(e.g., the first contact member 945a of FIG. 9A) and a
second conductive member (e.g., the second contact
member 945b of FIG. 9A) which come in contact with the
first antenna connection terminal.

[0213] According to various embodiments, the first
conductive member can be disposed to be detached from
the first RF connection terminal and be connected to the
second RF connection terminal, when the first body
moves from the first state to the second state, and the
second conductive member can be disposed to be de-
tached from the second RF connection terminal and be
connected to the third RF connection terminal, when the
first body moves from the first state to the second state.
[0214] Accordingtovarious embodiments, the connec-
tion structure can include a structure in which the first
antenna connection terminal, the first RF connection ter-
minal, and the second RF connection terminal are dis-
posed wherein a first duration between a time point at
which the first conductive member is detached from the
first RF connection terminal and a time point of being
connected to the second RF connection terminal is not
overlapped with a second duration between a time point
atwhich the second conductive member is detached from
the first RF connection terminal and a time point of being
connected to the second RF connection terminal.
[0215] Accordingtovarious embodiments, the connec-
tion structure can include a rolling-structure conductive
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member which comes in contact with at least one of the
at least one antenna connection terminal and the at least
two or more RF connection terminals.

[0216] Accordingtovarious embodiments, the connec-
tion structure can further include a dielectric material
(e.g., the dielectric material 1450 of FIG. 14) disposed
between the first PCB and the second PCB, and the di-
electric material can be disposed to guide a path through
which the first body moves from the first state to the sec-
ond state.

[0217] According to various embodiments, the dielec-
tric material can be disposed to surround at least two or
more surfaces of the conductive member surface-mount-
ed on the first PCB, and the dielectric material can come
in contact with the conductive member surface-mounted
on the second PCB.

[0218] Accordingtovarious embodiments, the connec-
tion structure can include a connection body including a
first stainless use steel (SUS) surface-mounted on the
first PCB, the dielectric material, and a second SUS sur-
face-mounted on the second PCB.

[0219] According to various embodiments, the dielec-
tric material can include a dielectric material having a
higher permittivity than air.

[0220] According to various embodiments, the at least
one antenna connection terminal each can include a first
conductive plate, and the at least two or more RF con-
nection terminals each can include a second conductive
plate.

[0221] According to various embodiments, the first RF
connection terminal can include a first conductive plate,
and the second RF connection terminal can include a
second conductive plate, and the at least one antenna
connection terminal can include at least one conductive
plate, and the at least one conductive plate can be dis-
posed to be charged with electric charges with at least
one of the first conductive plate or the second conductive
plate.

[0222] According to various embodiments, the at least
two or more RF connection terminals can further include
a third RF connection terminal, and the third RF connec-
tion terminal can include a third conductive plate, and the
at least one conductive plate can be disposed to be
charged with electric charges with at least one of the first
conductive plate, the second conductive plate, and the
third conductive plate.

[0223] According to various embodiments, the first RF
tuning circuit can include at least one of a first capacitor,
a first resistor, or a first inductor, and the second RF tun-
ing circuit can include at least one of a second capacitor,
a second resistor, or a second inductor, and at least one
of the first capacitor, the first resistor, or the first inductor
can have a value of maximizing a standing wave ratio
related to the first antenna in the first state, and at least
one of the second capacitor, the second resistor, or the
second inductor can have a value of maximizing a stand-
ing wave ratio related to the second antenna in the sec-
ond state.
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[0224] According to various embodiments, the first RF
tuning circuit and the second RF tuning circuit can be
connected to the RF module through the second PCB.
[0225] According to various embodiments, the atleast
two or more RF connection terminals can further include
a third RF connection terminal, and the second PCB can
include a third RF tuning circuitfor the third RF connection
terminal, and the first RF tuning circuit and the second
RF tuning circuit can be connected to the ground, and
the third RF tuning circuit can be connected to the RF
module.

[0226] According to various embodiments, the first
body can correspond to a moving part of a slide electronic
device, and the second body can correspond to a fixing
part of the slide electronic device, and the first state can
be a slide-down state, and the second state can be a
slide-up state.

[0227] Asdescribed above, an electronic device of var-
ious embodiments of the present disclosure can include
a first body, a second body, and a connection structure
for connecting the first body and the second body. The
connection structure can include a contact structure for
connecting the first body and the second body through
a physical contact, or a coupling structure that uses a
conductive plate to form an equivalent circuit including a
capacitor.

[0228] The connection structure includes, instead of
including a coaxial cable and an FPCB, a contact struc-
ture or coupling structure occupying a relatively small
area, thereby being capable of more securing a mounting
space in the electronic device. This can bring an advan-
tage of a mounting space in a miniaturized mobile elec-
tronic device. Also, by performing individual antenna tun-
ing in each slide state and maintaining connection during
slide movement, the electronic device of various embod-
iments of the present disclosure can guarantee optimal
antenna performance and at the same time, present a
real-time service (e.g., a phone call) in a stable state.
[0229] Inthe present disclosure, to determine whether
a specific condition is fulfilled, the expression of equal to
or more than or equal to or less than has been used, but
this is merely a statement for expressing one example
and does not exclude a statement of exceeding or less
than (or within). A condition stated as ’equal to or more
than’ can be replaced with ‘exceeding’, and a condition
stated as’equal to or less than’ can be replaced with 'less
than’, and a condition stated as 'equal to or more than
and less than’ can be replaced with ’exceeding and equal
to or less than’.

[0230] Methods of embodiments mentioned in the
claims or specification of the present disclosure can be
implemented in the form of hardware, software, or acom-
bination of hardware and software.

[0231] Inresponse to being implemented by software,
a computer-readable storage media storing one or more
programs (software modules) can be presented. The one
or more programs stored in the computer-readable stor-
age media are configured to be executable by one or
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more processors within an electronic device. The one or
more programs include instructions for enabling the elec-
tronic device to execute the methods of the embodiments
stated in the claims or specification of the present disclo-
sure.

[0232] These programs (i.e., software modules and/or
software) can be stored in a random access memory
(RAM), a non-volatile memory including a flash memory,
aread only memory (ROM), an electrically erasable pro-
grammable ROM (EEPROM), a magnetic disc storage
device, a compact disc - ROM (CD-ROM), digital versa-
tile discs (DVDs), an optical storage device of another
form, and/or a magnetic cassette. Or, the programs can
be stored in a memory that is constructed in combination
of some, or all, of them. Also, each constructed memory
can be included in the plural as well.

[0233] Also, the program can be stored in an attacha-
ble storage device that can access via a communication
network such as Internet, anintranet, alocal area network
(LAN), a wireless LAN (WLAN) or a storage area network
(SAN), or a communication network constructed in com-
bination of them. This storage device can access a device
performing an embodiment of the present disclosure via
an external port. Also, a separate storage device on the
communication network can access the device perform-
ing the embodiment of the present disclosure as well.
[0234] In the aforementioned concrete embodiments
of the present disclosure, a constituent element included
in the disclosure has been expressed in a singular form
or a plural form according to a proposed concrete em-
bodiment. But, the expression of the singular form or plu-
ral form is selected suitable to a given situation for de-
scription convenience’s sake, and the present disclosure
is not limited to singular or plural constituent elements.
Even if a constituent element is expressed in the plural
form, the constituent element can be constructed in the
singular form, or even if a constituent element is ex-
pressed in the singular form, the constituent element can
be constructed in the plural form.

[0235] On the other hand, in a detailed description of
the presentdisclosure, a concrete embodiment has been
described, but it is undoubted that various modifications
are available without departing from the scope of the
present disclosure. Therefore, the scope of the present
disclosure should not be limited to and defined by the
described embodimentand should be defined by notonly
claims stated later but also equivalents to these claims.

Claims
1. An electronic device comprising:

a first body comprising an antenna and a first
printed circuit board (PCB), the antenna being
disposed in the first PCB;

a second body comprising a radio frequency
(RF) module and a second PCB, the RF module
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being disposed in the second PCB;

a slide frame for moving the first body from a
first state to a second state; and

aconnection structure for electrically connecting
the first body and the second body,

wherein the connection structure comprises at
least one antenna connection terminal disposed
on the first PCB and at least two or more RF
connection terminals disposed on the second
PCB,

the atleasttwo or more RF connection terminals
comprise a first RF connection terminal and a
second RF connection terminal,

the first body is electrically connected, in the first
state, to the first RF connection terminal via the
connection structure, and is electrically connect-
ed, in the second state, to the second RF con-
nection terminal via the connection structure,
and

the second PCB comprises a first RF tuning cir-
cuit for the first RF connection terminal and a
second RF tuning circuit for the second RF con-
nection terminal.

The electronic device of claim 1, wherein the at least
one antenna connection terminal comprises a first
antenna connection terminal and a second antenna
connection terminal, and

the connection structure comprises afirst conductive
member coming in contact with the firstantenna con-
nection terminal and a second conductive member
coming in contact with the second antenna connec-
tion terminal.

The electronic device of claim 2, wherein the at least
two or more RF connection terminals further com-
prise a third RF connection terminal,

the first conductive member is disposed to be
connectable to the first RF connection terminal
or the third RF connection terminal, and

the second conductive member is disposed to
be connectable to the second RF connection ter-
minal or the third RF connection terminal.

The electronic device of claim 3, wherein the first
conductive memberis disposed to be detached from
the first RF connection terminal and be connected
to the third RF connection terminal, when the first
body moves from the first state to the second state,
and

the second conductive member is disposed to be
detached from the third RF connection terminal and
be connected to the second RF connection terminal,
when the first body moves from the first state to the
second state.

The electronic device of claim 1, wherein the at least
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one antenna connection terminal comprises a first
antenna connection terminal, and

the connection structure comprises a first conductive
member and a second conductive member which
come in contact with the first antenna connection
terminal.

The electronic device of claim 5, wherein the first
conductive member is disposed to be detached from
the first RF connection terminal and be connected
to the second RF connection terminal, when the first
body moves from the first state to the second state
and

the second conductive member is disposed to be
detached from the second RF connection terminal
and be connected to the third RF connection termi-
nal, when the first body moves from the first state to
the second state.

The electronic device of claim 1, wherein the con-
nection structure comprises a rolling-structure con-
ductive member which comes in contact with at least
one of the at least one antenna connection terminal
and the atleasttwo or more RF connection terminals.

The electronic device of claim 1, wherein the con-
nection structure further comprises a dielectric ma-
terial disposed between the first PCB and the second
PCB, and

the dielectric material is disposed to guide a path
through which the firstbody moves fromthe first state
to the second state.

The electronic device of claim 8, wherein the con-
nection structure comprises a connection body com-
prising:

a first stainless use steel (SUS) surface-mount-
ed on the first PCB;

the dielectric material; and

a second SUS surface-mounted on the second
PCB.

The electronic device of claim 1, wherein the at least
one antenna connection terminal each comprises a
first conductive plate, and

the at least two or more RF connection terminals
each comprise a second conductive plate.

The electronic device of claim 1, wherein the first RF
connection terminal comprises a first conductive
plate,

the second RF connection terminal comprises
a second conductive plate,

the at least one antenna connection terminal
comprises at least one conductive plate, and
the at least one conductive plate is disposed to
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be charged with electric charges with at least
one of the first conductive plate or the second
conductive plate.

12. Theelectronicdevice ofclaim 11, whereinthe atleast 5
two or more RF connection terminals further com-
prise a third RF connection terminal,

the third RF connection terminal comprises a
third conductive plate, and 10
the at least one conductive plate is disposed to
be charged with electric charges with at least
one of the first conductive plate, the second con-
ductive plate, and the third conductive plate.
15
13. The electronic device of claim 1, wherein the first RF
tuning circuit comprises at least one of a first capac-
itor, a first resistor, or a first inductor,

the second RF tuning circuit comprises at least 20
one of a second capacitor, a second resistor, or

a second inductor,

atleast one of the first capacitor, the first resistor,

or the first inductor has a value of maximizing a
standing wave ratio related to the first antenna 25
in the first state, and

at least one of the second capacitor, the second
resistor, or the second inductor has a value of
maximizing a standing wave ratio related to the
second antenna in the second state. 30

14. The electronic device of claim 13, wherein the first
RF tuning circuit and the second RF tuning circuit
are connected to the RF module through the second
PCB. 35

15. Theelectronicdevice ofclaim 13, wherein the atleast
two or more RF connection terminals further com-
prise a third RF connection terminal,

40
the second PCB comprises a third RF tuning
circuit for the third RF connection terminal,
the first RF tuning circuit and the second RF tun-
ing circuit are connected to the ground, and
the third RF tuning circuit is connected to the RF 45
module.
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