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lett and right of the housing main body, holding portions are
provided. To the left and right holding portions, a pair of grip
portions covering the entirety of the holding portions are
connected. A boundary portion between two housing mem-
bers 1s covered with a grip portion. Thus, when a user grips
the grip portion, the grip portion 1s likely to fit the hand well.
Thus, 1t 1s possible to improve the operability.
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GAME CONTROLLER

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application 1s a continuation of U.S. applica-
tion Ser. No. 17/850,908, filed Jun. 27, 2022, which 1s a

continuation of U.S. application Ser. No. 17/006,843, filed
Aug. 30, 2020, now U.S. Pat. No. 11,400,365, which 1s a
continuation of U.S. application Ser. No. 15/426,284, filed
on Feb. 2, 2017, now U.S. Pat. No. 10,835,811, which 1s a
continuation of International Application No. PCT/JP2016/
80996, filed on Oct. 19, 2016, which designated the U.S. and
claims priority to Japanese Patent Application No. 2016-
116696, filed on Jun. 10, 2016. The entire contents of each
of these applications are hereby incorporated by reference 1n
this application.

FIELD
[0002] The technology disclosed here relates to a game
controller.
BACKGROUND AND SUMMARY
[0003] Conventionally, there 1s a two-handed game con-

troller for performing a game operation. For example, there
1s a game controller formed by connecting a housing on a
front surface side and a housing on a back surface side.
[0004] However, there 1s room for improvement 1n the
operability of a conventional game controller.

[0005] Therefore, it 1s an object of an exemplary embodi-
ment to improve the operability of a game controller.
[0006] To achieve the above object, the exemplary
embodiment employs the following configurations.

[0007] An example of the exemplary embodiment 1s a
game controller for performing a game operation by holding
the game controller with both hands. The game controller
includes a main body housing, a first grip member, and a
second grip member. The main body housing includes a
controller main body portion 1n which an operation section
for a game operation 1s placed, a first protruding portion, and
a second protruding portion. The main body housing 1is
formed by connecting a first housing member and a second
housing member. The first grip member 1s held by one hand
of a user, connected to the first protruding portion of the
main body housing, and covers at least a part of a boundary
portion between the first housing member and the second
housing member. The second grip member 1s separate from
the first grip member, held by the other hand of the user,
connected to the second protruding portion of the main body
housing, and covers at least a part of a boundary portion
between the first housing member and the second housing
member.

[0008] Based on the above, it 1s possible to cover a
boundary portion between a first housing member and a
second housing member with a grip member. When a user
holds a protruding portion (a grip portion) of a game
controller, 1t 1s possible to make the protruding portion likely
to fit the hand well, and improve the operability.

[0009] Further, in another configuration, the first grip
member and the second grip member may have shapes
symmetrical with each other.

[0010] According to the above configuration, for example,
it 1s possible to provide a game controller including sym-
metrical grip members.

Feb. &, 2024

[0011] Further, in another configuration, the first grip
member and the second grip member may be hollow mem-
bers and may be so shaped as to protrude 1n a predetermined
direction.

[0012] According to the above configuration, 1t 1s possible
to shape the grip portion so as to protrude in a predetermined
direction. It 1s possible to shape the grip portion so that 1t 1s
casy for the user to grip the grip portion. It 1s possible to
improve the operability.

[0013] Further, 1n another configuration, the first protrud-
ing portion and the second protruding portion may be so
shaped as to protrude 1n a predetermined direction. I the
first protruding portion and the second protruding portion
are cut along a plane perpendicular to the predetermined
direction, the first grip member and the second grip member
may cover entirety of outer peripheries of cross sections of
the first protruding portion and the second protruding por-
tion.

[0014] According to the above configuration, the entirety
of the outer periphery of a first protruding portion 1s covered
with a first grip member, and the entirety of the outer
periphery of a second protruding portion i1s covered with a
second grip member. Thus, when the user holds a grip
portion of the game controller, 1t 1s possible to make the grip
portion likely to fit the hand well, and improve the oper-
ability.

[0015] Further, in another configuration, if the user views
the game controller from front while holding the first grip
member and the second grip member, the first protruding
portion and the second protruding portion may protrude
downward from the controller main body portion.

[0016] According to the above configuration, the user can
hold the grip portion protruding downward from a controller
main body portion. If the user holds the grip portion, the user
can view the controller main body portion from front. This
improves the operability of the controller.

[0017] Further, in another configuration, 1t the user views
the game controller from front while holding the first grip
member and the second grip member, the first protruding
portion and the second protruding portion may be curved in
a direction of a back surface of the game controller.

[0018] According to the above configuration, the grip
member 1s curved 1n the direction of a back surface. This
makes 1t easy for the user to grip the grip portion. Thus, 1t
1s possible to improve the operability.

[0019] Further, 1n another configuration, if the user views
the game controller from front while holding the first grip
member and the second grip member, the first protruding
portion may be located to the left of a center of the controller
main body portion, and the second protruding portion 1s
located to the right of the center of the controller main body
portion.

[0020] According to the above configuration, the user can
hold the game controller with their left and right hands so as
to sandwich the game controller.

[0021] Further, 1n another configuration, the game con-
troller may further include a first fixing structure configured
to fix the first grip member to the first protruding portion,
and a second fixing structure configured to {ix the second
orip member to the second protruding portion.

[0022] According to the above configuration, 1t 1s possible
to firmly fix first and second grip members to first and
second protruding portions.
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[0023] Further, in another configuration, the first grip
member may include a first guide portion configured to
guide the first grip member to a predetermined position
when the first grip member 1s connected to the first protrud-
ing portion. The first protruding portion may include a
second guide portion corresponding to the first guide por-
tion. Further, the second grip member may include a third
guide portion configured to guide the second grip member to
a predetermined position when the second grip member 1s
connected to the second protruding portion. The second
protruding portion may include the fourth guide portion
corresponding to the third guide portion.

[0024] According to the above configuration, 1t 1s possible
to easily connect first and second grip members to first and
second protruding portions.

[0025] Further, in another configuration, each of the first
guide portion, the second guide portion, the third guide
portion, and the fourth guide portion may include a guide
portion on a front surface side of the game controller and a
guide portion on a back surface side of the game controller.

[0026] According to the above configuration, 1t 1s possible
to guide the first and second grip members by two guide
portions. It 1s possible to easily connect the first and second
grip members to the first and second protruding portions.

[0027] Further, in another configuration, the first grip
member and the second grip member may be connected to
the first protruding portion and the second protruding por-
tion, respectively, from one side to the other side of each grip
member. The first guide portion of the first grip member may
be formed so as to extend from the one side to the other side
of the first grip member. The third guide portion of the
second grip member may be formed so as to extend from the
one side to the other side of the second grip member. A width
of the first guide portion of the first grip member may be
greater on the other side than on the one side. A width of the
third guide portion of the second grip member may be
greater on the other side than on the one side.

[0028] According to the above configuration, 1t 1s possible
to easily connect the first and second grip members to the
first and second protruding portions.

[0029] Further, in another configuration, the first guide
portion of the first grip member and the third gmide portion
of the second grip member may be protruding guide por-
tions, and the second guide portion of the first protruding
portion and the fourth guide portion of the second protruding,
portion may be recessed guide portions.

[0030] According to the above configuration, when a grip
member 1s connected to a protruding portion by a protruding,
guide portion of the grip member and a recessed guide
portion of the protruding portion, 1t 1s possible to guide the
grip member.

[0031] Further, in another configuration, the first grip
member may include 1 an extremity portion thereof a hole
into which a screw for connecting to the first protruding
portion 1s mserted, and the second grip member may include
in an extremity portion thereof a hole into which a screw for
connecting to the second protruding portion is inserted.

[0032] According to the above configuration, a hole is
provided 1n an extremity portion of a grip member. Thus, 1t
1s possible to fix the grip portion to the protruding portion,
and 1t 1s also possible to make the hand of the user less likely
to touch the hole when the user operates the game controller.
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Thus, 1t 15 possible to eliminate discomiort when the user
grips the grip portion. This can improve the operability of
the controller.

[0033] Further, in another configuration, if the user views
the game controller from front while holding the first grip
member and the second grip member, the first protruding
portion may be located to the left of a center of the controller
main body portion, and the second protruding portion may
be located to the right of a center of the controller main body
portion. The first grip member and the second grip member
may be formed such that if the game controller 1s viewed
from front, a length in an up-down direction of each grip
member on left and right end portion sides 1s longer than a
length 1n an up-down direction of the grip member on a
center side of the game controller.

[0034] According to the above configuration, left and right
end portions of a grip member are longer. Thus, for example,
it 1s possible to widen a lett side surface of the grip member
on the left side and widen a right side surface of the grip
member on the right side. It 1s possible to widen a portion
that an approximate center portion of the palm of the user
hits. Thus, 1t 1s possible to make it easy for the user to grip
the grip member, and 1mprove the operability.

[0035] Further, in another configuration, a height of a
surface, on a first grip member side, of a boundary portion
between the first grip member and the controller main body
portion when the first grip member 1s connected to the first
protruding portion may be substantially the same as a height
of a surface, on a controller main body portion side, of the
boundary portion. A height of a surface, on a second grip
member side, of a boundary portion between the second grip
member and the controller main body portion when the
second grip member 1s connected to the second protruding
portion may be substantially the same as a height of a
surface, on the controller main body portion side, of the
boundary portion.

[0036] According to the above configuration, there 1s no
difference 1n level 1n a boundary portion between a grip
member and a controller main body portion. Thus, 1t 1s
possible to smooth the boundary portion. Thus, 1t 1s possible
to improve the feel when the user holds the game controller,
and 1mprove the operability.

[0037] Further, in another configuration, the first housing
member may be a housing member on a front surface side
of the game controller, and the second housing member may
be a housing member on a back surface side of the game
controller.

[0038] According to the above configuration, 1t 1s possible
to form a main body housing with a housing member on a
front surface side and a housing member on a back surface
side.

[0039] Further, 1n another configuration, vibrators may be
provided inside the first grip member and the second grip
member. The vibrators may come into direct contact with the
first grip member and the second grip member, and the
vibrators may come 1nto contact with the first protruding
portion and the second protruding portion through bufler
members.

[0040] According to the above configuration, it 1s possible
to make a vibration likely to be transmitted to the hand of the
user.

[0041] Further, another example of the exemplary
embodiment may be a pair of grip members attached to a
main body housing of a game controller formed by con-
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necting a first housing member and a second housing
member. The pair of grip members includes: a first grip
member configured to be held by one hand of a user; and a
second grip member configured to be held by the other hand
of the user. The first grip member i1s connected to a first
protruding portion of the main body housing and covers at
least a part of a boundary portion between the first housing
member and the second housing member. The second grip
member 1s separate from the first grip member, 1s connected
to a second protruding portion of the main body housing,
and covers at least a part of a boundary portion between the
first housing member and the second housing member.

[0042] According to the above configuration, 1t 1s possible
to cover two protruding portions of a main body housing
with a pair of grip members. When a user holds a grip
portion attached to a game controller, 1t 1s possible to make
the grip portion likely to fit the hand well. It 1s possible to
improve the operability of the controller.

[0043] Further, another example of the exemplary
embodiment may be a pair of grip members attached to a
main body housing of a game controller formed by con-
necting a front-surface-side housing member and a back-
surface-side housing member. The pair of grip members
includes: a first grip member configured to be held by one
hand of a user; and a second grip member configured to be
held by the other hand of the user. The first grip member may
be connected to a first protruding portion of the main body
housing and cover at least a part of a boundary portion
between the front-surface-side housing member and the
back-surface-side housing member. The second grip mem-
ber may be separate from the first grip member, connected
to a second protruding portion of the main body housing,
and cover at least a part of a boundary portion between the
front-surface-side housing member and the back-surface-
side housing member. The first grip member and the second
orip member may be hollow members. The first grip mem-
ber may include 1n an extremity portion thereol a hole 1nto
which a screw for connecting to the first protruding portion
1s mserted. The second grip member may include i an
extremity portion thereof a hole mto which a screw for
connecting to the second protruding portion is inserted.

[0044] According to the above configuration, it 1s possible
to cover two protruding portions of a main body housing
with a pair of grip members. When a user holds a grip
portion attached to a game controller, 1t 1s possible to make
the grip portion likely to fit the hand well. It 1s possible to
improve the operability of the controller.

[0045] Further, another example of the exemplary
embodiment may be a game controller for performing a
game operation by holding the game controller with both
hands. The game controller includes: a main body housing;
a first grip member connected to the main body housing and
configured to be held by one hand of a user; a second grip
member separate from the first grip member, connected to
the main body housing, and configured to be held by the
other hand of the user; a first vibrator provided inside the
first grip member; and a second vibrator provided inside the
second grip member. The first vibrator comes into direct
contact with the first grip member and comes nto contact
with the main body housing through a first buller member.
The second vibrator comes into direct contact with the
second grip member and comes 1nto contact with the main
body housing through a second bufler member.
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[0046] According to the exemplary embodiment, it is
possible to improve the operability of a game controller.
[0047] These and other objects, features, aspects and
advantages of the exemplary embodiments will become
more apparent from the following detailed description of the
exemplary embodiments when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0048] FIG. 1 1s a diagram showing a non-limiting
example of a game system including a game controller 1
according to the exemplary embodiment;

[0049] FIG. 2 1s an external view of a non-limiting
example of the game controller 1;

[0050] FIG. 3 1s a diagram showing a non-limiting
example of a top surface portion of each of a left analog stick
da and a right analog stick 4b;

[0051] FIG. 4 1s a diagram showing a non-limiting
example of the state where a user holds the game controller
1 with both hands;

[0052] FIG. 5 1s an exploded perspective view ol a non-
limiting example of the game controller 1;

[0053] FIG. 6 1s an external view of a non-limiting
example of a button frame 30;

[0054] FIG. 7 1s an external view of a non-limiting
example of a key top of a ZR-button 75,

[0055] FIG. 8A 1s a partially enlarged view of a non-
limiting example of an R-button 65 as viewed from its front;
[0056] FIG. 8B 1s a partially enlarged view of a non-
limiting example of the R-button 65 as viewed from 1ts
upper surface;

[0057] FIG. 8C 1s a partially enlarged view of a non-
limiting example of the R-button 65 as viewed from 1ts right
side surface:

[0058] FIG. 9 1s a diagram showing, when the game
controller 1 1s placed on a planar surface, a non-limiting
example of the game controller 1 as viewed from a direction
parallel with the planar surface;

[0059] FIG. 10 1s a diagram showing a non-limiting
example of a structure for fixing the ZR-button 76 to the
button frame 30;

[0060] FIG. 11 15 a top view of a non-limiting example of
the button frame 30 when the key tops of the R-button 656
and the ZR-button 75 are removed;

[0061] FIG. 12 1s a diagram showing a non-limiting
example of the motion of the index finger when the user
operates the ZR-button 76 and the R-button 6b;

[0062] FIG. 13 1s a partially enlarged view of a non-
limiting example of (¢) of FIG. 6;

[0063] FIG. 14 1s an external view ol a non-limiting
example of the state where a grip portion 8 of the game
controller 1 1s removed:;

[0064] FIG. 15 1s a diagram showing a non-limiting
example of the state of the middle of removing a grip portion
86 of the game controller 1 on the right side;

[0065] FIG. 16 1s an external view ol a non-limiting
example of a grip portion 8a, which 1s fitted to a first holding
portion 18a of a housing 10;

[0066] FIG. 17A 1s a non-limiting example of a cross-
sectional view along a line A-A 1 FIG. 16;

[0067] FIG. 17B 1s a non-limiting example of a cross-
sectional view along a line B-B in FIG. 16;

[0068] FIG. 18A 1s a front view of a non-limiting example
of a first substrate 20:
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[0069] FIG. 18B 1s a rear view of a non-limiting example
of the first substrate 20;

[0070] FIG. 19 15 a front view of a non-limiting example
of the first substrate 20 and a diagram showing a non-
limiting example of the state where an NFC antenna 26
placed on a back surface of the first substrate 20 1s projected
onto a front surface of the first substrate 20;

[0071] FIG. 20 1s a diagram showing a non-limiting
example of the position of the NFC antenna 26 in the game
controller 1;

[0072] FIG. 21 1s a non-limiting example of a cross-
sectional view along a line X-X 1n FIG. 20;

[0073] FIG. 22 1s a non-limiting example of a cross-
sectional view along a line Y-Y in FIG. 20;

[0074] FIG. 23 15 a front view of a non-limiting example
of a second substrate 40;

[0075] FIG. 24 1s a block diagram showing a non-limiting
example of the functional configurations of the first substrate
20 and the second substrate 40;

[0076] FIG. 25 1s a diagram schematically showing a
non-limiting example of a vibration motor provided in the
orip portion 8 of the game controller 1;

[0077] FIG. 26 1s a diagram 1llustrating a non-limiting
example of the vibration directions of a vibration motor 50;
[0078] FIG. 27 1s a diagram schematically showing a
non-limiting example of the operating principle of the
vibration motor 50;

[0079] FIG. 28 15 a cross-sectional view of a non-limiting
example of the grip portion 85, into which the vibration
motor 505 1s built, and 1s a diagram showing a non-limiting,
example of the internal structure of the grip portion 8b;
[0080] FIG. 29 1s a diagram showing a non-limiting
example of a second housing 106 on the back surface side
of the game controller 1 and 1s an enlarge view of a
non-limiting example of a portion of a second holding
portion 186 on the right side of the second housing 105;
[0081] FIG. 30 1s a diagram showing a non-limiting
example of a holder 515 for fixing the vibration motor 5056
within the housing 10;

[0082] FIG. 31 1s a diagram showing a non-limiting
example of the internal configuration of the grip portion 8b;
[0083] FIG. 32 1s a diagram showing a non-limiting
example of the structure of a home button 34;

[0084] FIG. 33 1s a diagram schematically showing a
non-limiting example of each of recessed portions of a
light-guiding portion 91 provided immediately above two

LEDs 95; and

[0085] FIG. 34 1s a perspective view of a non-limiting
example of an integrally molded member 93, which 1is
obtained by forming the light-guiding portion 91 and a
light-shielding portion 92 1n an integrated manner.

DETAILED DESCRIPTION OF NON-LIMITING
EXAMPLE EMBODIMENTS

[0086] With reference to the drawings, a game controller
1 according to an exemplary embodiment 1s described
below. FIG. 1 1s a diagram showing an example of a game
system including the game controller 1 according to the
exemplary embodiment.

[0087] As shown in FIG. 1, the game system includes the
game controller 1, a game apparatus 100, and a display
apparatus 200. The game apparatus 100 includes a CPU, a
RAM, and a storage device (a non-volatile memory, an
optical disc, a magnetic disk, or the like) (not shown). The
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CPU of the game apparatus 100 can execute game process-
ing based on a predetermined game program, and outputs the
result of the game processing to the display apparatus 200.
As the display apparatus 200, for example, a liquid crystal
display apparatus or an organic EL display apparatus may be
used. It should be noted that the game apparatus 100 may be
a stationary game apparatus, or may be a mobile game
apparatus integrated with the display apparatus 200. Further,
the game apparatus 100 1s not limited to an apparatus
designed for games, and may be an information processing
apparatus capable of executing any program for a personal
computer, a smartphone, or the like other than a game
program.

[0088] The game apparatus 100 and the game controller 1
are connected together in a wired or wireless manner, and
operation data corresponding to an operation performed on
the game controller 1 1s output to the game apparatus 100.
For example, the game controller 1 and the game apparatus
100 may be connected together using Bluetooth (registered
trademark).

[0089] The details of the game controller 1 are described
below. FIG. 2 1s an external view of the game controller 1.
(a) of FIG. 2 1s a front view of the game controller 1. (b) of
FIG. 2 1s a left side view of the game controller 1. (¢) of FIG.
2 15 a right side view of the game controller 1. (d) of FIG.
2 15 a top view of the game controller 1. (e) of FIG. 2 1s a
bottom view of the game controller 1. () of FIG. 2 1s a rear
view of the game controller 1. An Xyz coordinate system in
FIG. 2 1s a coordinate system with respect to the game
controller 1 and 1s defined such that a direction perpendicu-
lar to a front surface of the game controller 1 (e.g., a
direction of pressing an A-button 2a) 1s a z-axis direction, a
lett-right direction of the game controller 1 (e.g., a direction
connecting the A-button 2a and a Y-button 2y) 1s an x-axis
direction, and an up-down direction of the game controller
1 (e.g., a direction connecting a B-button 25 and an X-button
2x) 1s a y-axis direction.

[0090] As shown 1n (a) of FIG. 2, in a nght region of the
front surface of the game controller 1, an A-button 2a, a
B-button 26, an X-button 2x, and a Y-button 2y are placed.
Further, on the right side 1n a center region of the front
surface of the game controller 1, a plus button 35 and a home
button 3d are placed. Further, below the Y-button 2y and the
home button 3d, a night analog stick 44 1s placed.

[0091] Further, on the left side in the center region of the
front surface of the game controller 1, a minus button 3a and
a capture button 3¢ are placed. Further, in a left region of the
front surface of the game controller 1, a left analog stick 4a
1s placed. Further, below the minus button 3a and the capture
button 3¢, a directional pad 5 1s placed.

[0092] The A-button 24, the B-button 25, the X-button 2x,
and the Y-button 2y are buttons capable of being pressed 1n
a depth direction (a positive z-axis direction) 1n (a) of FIG.
2 and are buttons used for a game operation. Further, the
minus button 3a, the plus button 35, the capture button 3c,
and the home button 34 are buttons capable of being pressed
in the positive z-axis direction. The home button 3d may be
used for, for example, an operation different from a game
operation. If the home button 3d 1s pressed, a menu screen
or a setting screen ol the game apparatus 100 may be
displayed. For example, a user can press the home button 34
at any timing while the game apparatus 100 1s executing a
game program. If the home button 3d 1s pressed while a
game program 1s being executed, the game program that 1s
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being executed 1s interrupted, and a predetermined menu
screen 1s displayed. Further, by the pressing of the home
button 34, an on state and an ofl state of a power supply of
the game apparatus 100 or an on state and an ofl state of the
sleep of the game apparatus 100 may be controlled. The
capture button 3¢ 1s a button used to capture, for example,
an 1mage displayed on the display apparatus 200. The
capture button 3¢ and the home button 34 are buttons that are
not used for a normal game operation and therefore are used
less frequently than other buttons for a game operation (the
A-button 24, the B-button 254, the X-button 2x, the Y-button
2y, an L-button 6aq, an R-button 6b, a ZL-button 7a, a
ZR-button 75, and the like) during a game. It should be
noted that the details of the structure of the home button 3d
will be described later.

[0093] Further, the left analog stick 4a and the right analog
stick 4b are devices for indicating a direction and are each
configured such that a stick portion operated by the ﬁnger of
the user can be tilted in any directions (at any angles 1n up,
down, left, nght, and oblique directions). It should be noted
that the left analog stick 4a and the right analog stick 45 may
be able to be pressed in the positive z-axis direction. The
directional pad 5 1s a device for indicating the up, down, left,

and right directions.

[0094] It should be noted that the positions of the left
analog stick 4a, the directional pad 3, the right analog stick
4p, the A-button 2a, the B-button 254, the X-button 2x, and
the Y-button 2y are not limited to those shown 1n FIG. 2. For
example, the left analog stick 4¢ may be provided at the
position of the directional pad 5 shown in FIG. 2, and the
directional pad 5 may be provided at the position of the left
analog stick 4a shown 1n FIG. 2. Further, the right analog
stick 4b may be provided at the positions of the A, B, X, and
Y-buttons shown in FIG. 2, and the A, B, X, and Y-buttons
may be provided at the position of the right analog stick 45

shown 1n FIG. 2.

[0095] Further, the directional pad 5 may not be config-
ured as an integrated key top, and may be configured as
independent four buttons. That 1s, a button corresponding to
the up direction of the directional pad 5, a button corre-
sponding to the right direction of the directional pad 3, a
button corresponding to the down direction of the directional
pad 5, and a button corresponding to the left direction of the
directional pad 5 may be provided as independent buttons.

[0096] The key tops of the left analog stick 4a and the
right analog stick 45 are the same in shape, size, and
material. The left analog stick 4a and the right analog stick
4b, however, are different in the weight of tilting the analog
stick (the magnitude of the force required to tilt the analog
stick at the same angle). Specifically, within each of the left
analog stick 4a and the right analog stick 4b, an elastic
member (a spring) 1s provided, and the key top 1s configured
such that when the key top 1s tilted, the key top returns to the
previous position by the restoring force of the elastic mem-
ber. The characteristics (the spring constants) of these elastic
members provided within the analog sticks are different,
whereby the lett analog stick 4a and the right analog stick 45
are different 1n weight.

[0097] Specifically, the left analog stick 4a 1s lighter than
the right analog stick 4b. Although depending on the game
program executed by the game apparatus 100, for example,
the left analog stick 4a 1s used for the operation of moving,
a game character. On the other hand, the right analog stick
4b 1s used to move a virtual camera or move a target for the
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user to take aim. In a case where an object 1s moved using
an analog stick, and i1 the analog stick 1s too light, the analog
stick 1s greatly tilted by a small force. Thus, the user cannot
move the object as intended. Thus, the right analog stick 456
1s heavier than the left analog stick 4a, whereby, for
example, 1n a case where the virtual camera 1s moved using
the right analog stick 45, 1t 1s possible to move the virtual
camera more finely and improve the operability.

[0098] It should be noted that the leit analog stick 4a and

the nght analog stick 45 may be the same 1n weight.
Alternatively, the right analog stick 45 may be lighter than
the left analog stick 4a. Yet alternatively, the lett analog stick
4a and the right analog stick 46 may be different in shape,
size, and material.

[0099] It should be noted that to vary the operational
feelings of the left analog stick 4a and the right analog stick
4b, other than the weights of the left analog stick 4a and the
right analog stick 45, the left analog stick 4a and the right
analog stick 45 may be configured as follows. For example,
the left analog stick 4a and the right analog stick 45 may be
different 1n the tilting range (the movable range) of the key
top. Alternatively, the left analog stick 4a and the right
analog stick 46 may be diflerent in sensitivity (resolution).
For example, the tilting range of the right analog stick 45 1s
greater than that of the left analog stick 4a, whereby 1t 1s
possible to perform a more precise operation when moving
the virtual camera or the target. Further, the sensitivity of the
right analog stick 45 1s lower than the left analog stick 4aq,
whereby 1t 1s possible to perform a precise operation. Thus,
it 1s possible to prevent an unintended mnput. Conversely to
the above, the tilting range of the leit analog stick 4a may
be greater than that of the right analog stick 45. Alterna-
tively, the sensitivity of the left analog stick 4a may be lower
than that of the right analog stick 45. Further, the left analog
stick 4a and the right analog stick 46 may be diflerent 1n any
one, or two or more, of “weight”, “tilting range”, and
“sensitivity”.

[0100] FIG. 3 1s a diagram showing an example of a top
surface portion of each of the left analog stick 4a and the
right analog stick 4b. FIG. 3 1s a side view of the top surface
portion (a portion to be touched by the user) of the analog
stick 4a or 4b. As shown 1n FIG. 3, a top surface of each of
the left analog stick 4a and the right analog stick 456 has a
recessed portion 1n its center. The recessed portion 1s circular
when the analog stick 1s viewed from above. The recessed
portion 1s so shaped as to slightly swell upward. The height
of the highest portion of the recessed portion 1s approxi-
mately the same as the height of the highest portion of an
outer periphery of the recessed portion. Further, on a side
surface of the top surface portion of each of the left analog
stick 4a and the right analog stick 46, a plurality of nbs
(recesses and protrusions) that go around the top surface are
formed 1n a concentric circle. This makes the finger of the
user likely to be caught on the side surface of the top surtace
portion of the analog stick. That 1s, when the analog stick 1s
tilted 1n any direction, the finger of the user 1s less likely to
slide. This 1mproves the operability. Further, 1n a center
portion of the top surface of the analog stick, a rib 1s not
provided, thereby improving the feel when the finger of the
user operates the analog stick.

[0101] Further, as shown in (e) of FIG. 2, four LEDs 9 are

provided on a lower surface of the game controller 1. IT a
plurality of game controllers 1 are connected to the game
apparatus 100, the LEDs 9 emit light so that each game
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controller 1 can be 1dentified by the user. For example, 1f
four game controllers 1 are connected to the game apparatus
100, then 1n a first game controller 1, only the first one from
the left among the four LEDs 9 emuts light. In a second game
controller 1, only the second one from the left among the
four LEDs 9 emits light. In a third game controller 1, only
the third one from the left among the four LEDs 9 emits
light. In a fourth game controller 1, only the fourth one from
the left among the four LEDs 9 emits light. It should be
noted that each of a plurality of game controllers may be
distinguished by the number of beams of light emitted by the

four LEDs 9.

[0102] As shown in FIG. 2, to the left and right of the
center of the game controller 1, grip portions 8a and 85,
which protrude downward (in a negative y-axis direction),
are provided, respectively. The grip portion 8a 1s held by the
left hand of the user. The grip portion 86 1s held by the right
hand of the user. As shown 1n (b) and (c¢) of FIG. 2, the grip
portions 8a and 86 are formed so as to be curved in the
direction of a back surface of the game controller 1 (the
positive z-axis direction).

[0103] Further, as shown 1n (d) of FIG. 2, on an upper
surface of the game controller 1, an L-button 64a, a ZL-button
7a, an R-button 65, and a ZR-button 76 are provided.
Specifically, the L-button 64 1s provided 1n a left end portion
on the upper surtace of the game controller 1. The ZL-button
7a 1s provided to the side of the L-button 6a closer to the
back surface of the game controller 1 (further in the positive
z-axis direction). Further, the R-button 65 1s provided 1n a
right end portion on the upper surface of the game controller
1. The ZR-button 75 1s provided to the side of the R-button
66 closer to the back surface of the game controller 1
(further 1n the positive z-axis direction).

[0104] The L-button 6a, the R-button 65, the ZL.-button
7a, and the ZR-button 756 are buttons used for a game
operation. The ZL-button 7a and the ZR-button 76 may be
trigger buttons.

[0105] Further, each of the buttons (A, B, X, Y, L, R, ZL,
and ZR-buttons) in the exemplary embodiment 1s a button
capable of outputting a signal (an ON/OFF signal) indicating
whether or not the button 1s pressed. Alternatively, 1n another
exemplary embodiment, each of the ZL-button 7a and the
/ZR-button 76 may be a button capable of outputting an
analog value corresponding to the amount of pressing of the
button. For example, if the user pushes down the ZL-button
7a or the ZR-button 756 to a first position, an analog value
corresponding to the first position may be output. It the user
pushes down the button to a second position below the first
position, an analog value corresponding to the second posi-
tion may be output.

[0106] FIG. 4 1s a diagram showing the state where the
user holds the game controller 1 with both hands. As shown
in FIG. 4, 11 the user holds the grip portion 8a with their left
hand and holds the grip portion 85 with their right hand, the
user can operate the left analog stick 4a and the directional
pad 5 with the thumb of the left hand. Further, the user can
operate the minus button 3a and the capture button 3¢ with
the thumb of the left hand. Further, the user can operate the
L-button 6a and the ZL-button 7a with the index finger (or
the middle finger) of the left hand. Further, the user can
operate the A-button 2q, the B-button 25, the X-button 2x,
the Y-button 2y, the right analog stick 45, the plus button 35,
and the home button 34 with the thumb of the right hand.
Further, the user can operate the R-button 65 and the
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ZR-button 7b with the index finger (or the middle finger) of
the right hand. It should be noted that FIG. 4 shows the
typical manner of holding the game controller 1. Depending
on the user, the game controller 1 may be held 1n a different
manner of holding the game controller 1.

Details of /R Button and ZI./ZR Button

[0107] Next, a description 1s given of the details of the
[-button 6a, the ZL.-button 7a, the R-button 65, and the
ZR-button 7b, which are provided on the upper surface of
the game controller 1.

[0108] FIG. 5 1s an exploded perspective view of the game
controller 1. As shown 1n FIG. 5, a housing 10 of the game
controller 1 1s formed by connecting a first housing 10a on
the front surface side of the game controller 1 and a second
housing 105 on the back surface side of the game controller
1. Within the housing 10, a button frame 30 1s accommo-
dated. Further, within the housing 10, a first substrate 20 and
a second substrate 40 are accommodated.

[0109] FIG. 6 1s an external view of the button frame 30.
(a) of FIG. 6 1s a front view of the button frame 30 (a
diagram showing the button frame 30 as viewed from the
front of the game controller 1). (b) of FIG. 6 1s a left side
view of the button frame 30. (¢) of FIG. 6 1s a right side view
of the button frame 30. (d) of FIG. 6 1s a top view of the
button frame 30. (e) of FIG. 6 1s a bottom view of the button
frame 30. It should be noted that an x-axis, a y-axis, and a
z-ax1s 1n FI1G. 6 correspond to the x-axis, the y-axis, and the
z-axis, respectively, i FIG. 2.

[0110] FIG. 7 1s an external view of the key top of the
ZR-button 75. (a) of FIG. 7 1s a front view of the key top of
the ZR-button 76 (a diagram showing the key top of the
ZR-button 76 as viewed from the front of the game con-
troller 1). (b) of FIG. 7 1s a right side view of the key top of
the ZR-button 7b. (¢) of FIG. 7 1s a top view of the key top
of the ZR-button 7b. (d) of FIG. 7 1s a rear view of the key
top of the ZR-button 75. (e¢) of FIG. 7 1s a bottom view of
the key top of the ZR-button 75. (1) of FIG. 7 1s a perspective
view of the key top of the ZR-button 75. It should be noted
that an x-axis, a y-axis, and a z-axis in FI1G. 7 correspond to
the x-axis, the y-axis, and the z-axis, respectively, in FIG. 2.
[0111] It should be noted that the ZL-button 7a and the
ZR-button 75 are symmetrical, and the ZL-button 7a and the
ZR-button 7b have the same shape. Further, the L-button 6a
and the R-button 65 are symmetrical, and the L-button 6qa
and the R-button 65 have the same shape. Herematfter,
although only either one of the ZL-button 7a and the
ZR-button 75 will be described, the same applies to the other
button. Further, although only either one of the L-button 6a
and the R-button 65 will be described, the same applies to
the other button. Further, hereinatter, the [.-button 64 and the
R-button 65 will occasionally be collectively referred to as
an “L/R button 6, and the ZL-button 74 and the ZR-button

7b will occasionally be collectively referred to as a “ZL/ZR
button 7.

[0112] As shown 1n FIG. 6, the L-button 6a, the R-button
65, the ZL.-button 7q, and the ZR-button 75 are formed
integrally with a frame portion 33, which 1s accommodated
within the housing 10. Further, as will be described later, a
button detection section for each button 1s also formed
integrally. If the button frame 30 1s accommodated 1n the
housing 10, the L-button 6a, the R-button 65, the ZL-button
7a, and the ZR-button 75 are exposed through an upper
surface of the housing 10.
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Description of L/R Button

[0113] As shown in (d) of FIG. 6, the R-button 65 1s so
shaped as to be horizontally long (1s so shaped as to be long
in the x-axis direction). That 1s, the R-button 65 1s formed
such that the length of the R-button 65 1n the direction of the
side surface of the game controller 1 1s longer than the length
of the R-button 65 in the direction of the back surface of the
game controller 1. Further, the further in the direction of the
side surface (the further 1n a positive x-axis direction) from
the center of the game controller 1, the smaller the width of
the R-button 6b.

[0114] Further, as shown in (a) of FIG. 6, the further 1n the
direction of the side surface from the center 1n the left-right
direction of the game controller 1, the further downward the
R-button 65 slopes overall.

[0115] Specifically, as shown 1n (a) of FIG. 6, 1n an end
portion of the R-button 65 on the center side 1n the left-right
direction of the game controller 1 (further 1n a negative
x-axi1s direction), a sloping portion 615, which slopes down-
ward, 1s provided. FIG. 8A 1s a partially enlarged view of the
R-button 65 as viewed from 1ts front. FIG. 8B 1s a partially
enlarged view of the R-button 65 as viewed from 1ts upper
surface. FIG. 8C 1s a partially enlarged view of the R-button
656 as viewed from 1ts right side surface.

[0116] More specifically, as shown i FIGS. 8A and 8B,
the sloping portion 61 1n the end portion of the R-button 65
on the center side of the game controller 1 slopes 1 two
steps. A portion of the R-button 65 close to the end portion
on the center side of the game controller 1 has a greater
sloping angle. That 1s, the sloping portion 6156 of the
R-button 65 includes a portion on the side surface side and
a portion on the center side. With respect to the horizontal
direction (the x-axis direction 1n the xyz coordinate system),
the sloping angle of the portion on the center side 1s greater
than the sloping angle of the portion on the side surface side.
[0117] Further, as shown in (a) of FIG. 6, 1n an end portion
of the R-button 65 on the side surface side 1n the left-right
direction of the game controller 1 (further in the positive
x-ax1s direction), a sloping portion 625, which slopes down-
ward, 1s provided.

[0118] Specifically, as shown 1n FIGS. 8 A and 8B, the end
portion of the R-button 65 on the side surface side of the
game controller 1 slopes 1n two steps. A portion of the
R-button 65 close to the end portion on the side surface side
of the game controller 1 has a greater sloping angle. That 1s,
the sloping portion 625 of the R-button 65 includes a portion
on the side surface side and a portion on the center side. With
respect to the horizontal direction (the x-axis direction in the
xyz coordinate system), the sloping angle of the portion on
the side surface side 1s greater than the sloping angle of the
portion on the center side.

[0119] Further, as shown in (¢) of FIG. 6, 1n an end portion
of the R-button 65 on the front surface side of the game
controller 1 ({urther 1n a negative z-axis direction), a sloping
portion 635, which slopes downward, 1s provided.

[0120] Specifically, as shown in FIG. 8C, the sloping
portion 635 1n the end portion of the R-button 65 on the front
surface side of the game controller 1 slopes 1n two steps. A
portion of the R-button 65 close to the end portion on the
front surface side of the game controller 1 has a greater
sloping angle. That 1s, the sloping portion 635 of the
R-button 65 includes a portion on the front surface side and
a portion on the back surface side. With respect to the
horizontal direction (the z-axis direction 1n the xyz coordi-
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nate system), the sloping angle of the portion on the front
surface side 1s greater than the sloping angle of the portion
on the back surface side.

[0121] As described above, the sloping portion 615 1is
provided 1n the R-button 65 on the center side of the game
controller 1, whereby it 1s easy for even a person having a
long finger to operate the R-button 6b. That 1s, 1f the finger
of the user 1s long, and when the user operates the R-button
65, the tip of the finger reaches the end portion of the
R-button 65 on the center side of the game controller 1. The
sloping portion 615, however, 1s provided 1n the end portion
on the center side, whereby the sloping portion 615 fits the
finger, and 1t 1s easy for the user to operate the R-button 65.

[0122] Further, the sloping portion 6256 1s provided 1n the
end portion of the R-button 65 on the side surface side of the
game controller 1, whereby 1t 1s easy for both a person
having a long finger and a person having a short finger to
operate the R-button 65. That 1s, a user having a short finger
can operate the R-button 65 by placing the tip of the finger
on the end portion of the R-button 65 on the side surface side
of the game controller 1. On the other hand, when a user
having a long finger operates the R-button 65, the extremity
of the index finger hits the end portion of the R-button 65 on
the center side, and a portion near the base or the second
1ot of the finger hits the end portion of the R-button 65 on
the side surface side. The sloping portion 625 is provided in
the end portion on the side surface side, whereby, when the
end portion of the R-button 65 on the center side 1s pressed
by the extremity of the mndex finger, it 1s possible to make
small a force (a force by reaction) applied to the portion near
the base or the second joint of the finger, and make 1t easy
for the user to press the R-button 6b.

[0123] Further, the sloping portion 635 1s provided 1n the
end portion of the R-button 65 on the front surface side of
the game controller 1, whereby it 1s easy for the user to
operate the R-button 6b. For example, there 1s a user who
holds the game controller 1 by covering the front surface of
the game controller 1 with their hand, without holding the
grip portion 8 with both hands as in FIG. 4. The sloping
portion 635 1s provided in the R-button 65, whereby 1t 1s also
casy for such a user to operate the R-button 65 and the
ZR-button 7b. Specifically, such a user does not access the
L/R button 6 and the ZL/ZR button 7 with their finger (the
index finger and/or the middle finger) from the side surface
side of the housing 10, and accesses the L/R button 6 and the
ZL/7ZR button 7 with their finger from the front surface side
of the housing 10. Here, 11 the sloping portion 63 (a, b) 1s not
provided in the end portion of the L/R button 6 on the front
surface side, the finger hits the corner of the L/R button 6 on
the front surface side. This makes 1t diflicult for the user to
operate the L/R button 6. Further, when such a user operates
the ZL/ZR button 7 on the back surface side, the finger may
hit the corner of the L/R button 6 on the front surface side
and erroneously press the L/R button 6. In the exemplary
embodiment, the sloping portion 63 1s provided in the L/R
button 6 on the front surface side. Thus, even 1f the user
holds the game controller 1 by covering the front surface of
the game controller 1 with their hand, 1t 1s easy to operate the
L/R button 6 and the ZL/ZR button 7. Thus, 1t 1s possible to
prevent the user from erroneously pressing the L/R button 6
when operating the ZL/ZR button 7.

[0124] Further, as shown in (a) of FIG. 6, the L-button 6a
and the R-button 65 are configured to be pivotable using as
pivot points a shaft 32a and a shatt 325, respectively, which
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are placed on the center side of the button frame 30. The
shaft 32a and the shait 325 are placed so as to extend 1n the
z-ax1s direction (the direction of the back surface of the
game controller 1). The L-button 6a extends from the shaft
324 1n the direction of the side surface of the game controller
1 (the negative x-axis direction). The R-button 65 extends
from the shaft 3256 1n the direction of the side surface of the
game controller 1 (the positive x-axis direction). The L-but-
ton 6a and the R-button 65 are configured to pivot using as
pivot points the shaft 32a and the shaft 3256, respectively,
thereby being pres sed downward 1n the game controller 1 (in
the negative y-axis direction).

[0125] As described above, the L-button 6a and the R-but-
ton 65 pivot using as pi1vot points the shaft 32a and the shaft
32b, respectively, which are placed on the center side of the
game controller 1, slope overall in the direction of the side
surfaces, and include the above sloping portions 61 (a, b)
and 62 (a, b). Thus, 1t 1s easy for the user to operate the
L-button 6a and the R-button 6b. For example, 1n the case
of a user having a long finger, the extremity of the index
finger 1s placed on the sloping portion 615 on the center side,
and the imndex finger comes into contact with the R-button
65, from the extremity to the base of the finger along a curve
downward to the right of the R-button 65. In this case, 1t 1s
casy for the user to press the R-button 65 with the entirety
of the index finger. Particularly, 1f the sloping portion 615
(see FIG. 8A) 1s pressed 1n a direction perpendicular to the
sloping surface, the force of the pressing causes the R-button
65 to pivot using the shaft 325 as a pivot point. Thus, 1t 1s
also easy for a user having a long finger to operate the
R-button 6b6. Further, in the case of a user having a short
finger, for example, the extremity of the mdex finger is
placed on the sloping portion 6256 on the side surface side.
In this case, 1t 1s easy for the user to press the R-button 65
with the extremity of the index finger. Particularly, if the
sloping portion 625 (see FIG. 8A) 1s pressed 1n the direction
perpendicular to the sloping surface, the force of the press-
ing causes the R-button 656 to pivot using the shait 3256 as a
pivot point. Thus, 1t 1s also easy for a user having a short
finger to operate the R-button 65.

Description of ZR/ZL-Button

[0126] Next, the ZR/ZL-button 1s described. As shown 1n
FIG. 6, the ZL-button 7a 1s placed to the side of the L-button
6a closer to the back surface of the game controller 1.
Further, the ZR-button 7b 1s placed to the side of the
R-button 65 closer to the back surface of the game controller
1. The ZL-button 7a and the ZR-button 75 are so shaped as
to be honizontally long (are so shaped as to be long in the
x-axis direction). That 1s, the ZL-button 7a and the ZR-
button 75 are each formed such that the length of the button
in the direction of the side surface of the game controller 1
1s longer than the length of the button 1n the direction of the
back surface of the game controller 1.

[0127] As shown i FIG. 6, the ZR-button 75 1ncludes a
protruding portion 715, which protrudes 1n the direction of
the back surface of the game controller 1 (the positive z-axis
direction) and the direction of the side surface of the game
controller 1 (the positive x-axis direction: the right direc-
tion). Similarly, the ZL-button 7a includes a protruding
portion 71a, which protrudes in the direction of the back
surface of the game controller 1 (the positive z-axis direc-
tion) and the direction of the side surface of the game
controller 1 (the negative x-axis direction: the left direction).
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[0128] Specifically, as shown 1n (b) of FIG. 7, the ZR-
button 75 includes an upper portion 725, which includes the
protruding portion 715, and a lower portion 735, which 1s
below the upper portion 72b. The upper portion 725 of the
/ZR-button 7b 1s a portion with which the user comes into
direct contact when pressing the button. If the ZR-button 75
1s integrated with the button frame 30, and the button frame
30 1s accommodated 1n the housing 10, the upper portion
726 of the ZR-button 75 1s exposed to the outside, whereas
the lower portion 735 of the ZR-button 75 1s almost hidden
behind the housing 10 (see FI1G. 2). As shown 1n (e) of FIG.
7, the protruding portion 715 protrudes further in the posi-
tive z-axis direction (the direction of the back surface of the
game controller 1) and the positive x-axis direction (the
direction of the side surface of the game controller 1) than
the outer edge of the upper end of the lower portion 735.

[0129] More specifically, the protruding portion 715b
extends continuously from the back surface side to the side
surface side of the game controller 1. A portion of the
protruding portion 715 extending from the back surface side
to the side surface side of the game controller 1 (a portion
in an oblique direction between the z-axis and the x-axis
shown 1n (e) of FIG. 7) has a circular arc shape (a round
shape). Further, as shown i (e) of FIG. 7, a protruding
length 1.2 1n the positive z-axis direction and the positive
x-axis direction 1s longer than a protruding length L1 in the
positive z-axis direction. That 1s, the protruding portion 715
1s configured such that the length L2 1n the oblique direction
between the z-axis and the x-axis 1s longer than the length
L1 1n the direction along the z-axis. Further, the closer to the
side surface, the smaller the degree of protrusion of the
protruding portion 71b. Specifically, i (e) of FIG. 7, a
length 1.3 1s shorter than the length L.2. In an end portion of
a side surface of the ZR-button 75, the protruding portion
71b shightly protrudes turther than the lower portion 736 1n
the positive x-axis direction (the right direction).

[0130] As described above, the ZL-button 7a¢ and the
ZR-button 75 include the protruding portions 71 (a and b),
which protrude 1n both the direction of the back surface and
the direction of the side surface. This makes 1t possible to
increase the areas of the upper surfaces of the key tops of the
ZL-button 7a and the ZR-button 75. Thus, 1t 1s easy for the
user to operate the ZL-button 7a and the ZR-button 75. If the
entirety of the ZL-button 7a and the ZR-button 75 (the
entirety of the buttons 111c1ud111g the upper portion 726 and
the lower portion 735) 1s made large, the areas of the upper
surfaces of the key tops of the ZL-button 7a and the
ZR-button 75 can also be increased. However, the entirety of
the buttons becomes large, and therefore, the housing 10 also
becomes large. However, the protruding portions 71 are
provided 1n the ZL-button 7a and the ZR-button 75 as 1n the
exemplary embodiment, whereby 1t 1s possible to increase
the areas of the upper surfaces of the key tops of the buttons
without making the entirety of buttons large. Thus, 1t 1s
possible to make the key tops of the ZL-button 7a and the
/ZR-button 75 large without making the entirety of the
housing large, and therefore make it easy for the user to
operate the ZL-button 7a and the ZR-button 75.

[0131] In the exemplary embodiment, the ZL-button 7a
and the ZR-button 75 protrude not only 1n the direction of
the back surface but also 1n the direction of the side surface.

Thus, 1t 1s easy for even a user having a short finger to
operate the ZL-button 7a and the ZR-button 75. That 1s, the
ZL/7ZR button 7 protrudes not only in the direction of the
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back surface but also in the direction of the side surface.
Thus, the user can operate the ZL/ZR button 7 by placing
their finger on, for example, a portion protruding in the
direction of the side surface of the ZL/ZR button 7. For
example, the ZR-button 75 protrudes in the direction of the
side surface (the right direction). Thus, the user accesses the
/ZR-button 75 with the finger of their right hand from the
right side surface of the game controller 1 and places the
finger 1n the portion protruding 1n the direction of the side
surface of the ZR-button 7b, and thereby can press the
ZR-button 7b. In the ZR-button 75, the protruding portion
715, which protrudes 1n the direction of the night side
surface, 1s provided. Thus, 1t 1s easy for even a user having
a short finger to place their finger on the right side surface
of the ZR-button 75. Thus, the user can easily operate the
/ZR-button 7b. Further, the user can operate the ZL/ZR
button 7 by placing their finger on, for example, the round-
shaped portion between the ZL/ZR button 7 in the direction
of the side surface and the direction of the back surface. This
enables the user to operate the ZL/ZR button 7 without
stretching their finger to a portion of the ZL/ZR button 7 on
the center side (e.g., a portion protruding only in the
direction of the back surface).

[0132] Further, the protruding portion 71 of the ZL/ZR
button 7 extends continuously from the back surface side to
the side surface side. The portion of the ZL/ZR button 7
from the back surface side to the side surface side has a
round shape. Thus, there 1s less visual discomiort than 1n a
case where the ZL/ZR button 7 includes a portion protruding
only 1n the direction of the back surface and a portion
protruding only in the direction of the side surface. This also
improves the operability. In a case where the protruding
portion 71 of the ZL/ZR button 7 1s divided into a portion
protruding only 1n the direction of the back surface and a
portion protruding only 1n the direction of the side surface,
and a portion from the back surface side to the side surface
side does not protrude i the direction of the back surface
and the direction of the side surface, the button has a
discontinuous shape, which 1s unnatural. Further, 1n the case
of a button having such a shape, the user operates the button
by placing their finger on the portion protruding only 1n the
direction of the back surface or the portion protruding only
in the direction of the side surface. Thus, if the finger enters
between these portions (between the direction of the back
surface and the direction of the side surface), the user cannot
operate the button. In contrast, the protruding portion 71 of
the ZL/ZR button 7 1s formed continuously from the back
surface side to the side surface side, and the portion from the
back surface side to the side surface side has a round shape,
which results 1n a natural shape. Further, the game controller
1 according to the exemplary embodiment 1s so shaped as to
be curved overall, and the round-shaped portion of the
protruding portion 71 of the ZL/ZR button 7 matches the
shape of the entirety of the game controller 1. Thus, there 1s
no visual discomiort. Further, the protruding portion 71 of
the ZL/ZR button 7 1s formed continuously from the back
surface side to the side surface side. Thus, the user can press
the button at any position i this continuously formed
portion. Thus, it 1s easy for the user to operate the ZL/ZR
button 7.

[0133] Further, as shown 1n FIG. 7, an upper surface of the
protruding portion 715 of the ZR-button 75 forms an inte-
grated surface with an upper surface of a portion of the
ZR-button 75 other than the protruding portion 715. That 1s,
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an upper surface of the ZR-button 75 forms a surface
continuous from the portion other than the protruding por-
tion 715 (a portion that does not protrude 1n the direction of
the back surface and the direction of the side surface) to the
protruding portion 715. The upper surface of the ZR-button
7b does not have a difference in level in the boundary
between the protruding portion 716 and the portion other
than the protruding portion 715. Thus, there 1s no discomfort
when the user operates the ZR-button 7.

[0134] Further, as shown 1n (b) of FIG. 7, an end portion,
in the direction of the back surface, of the protruding portion
716 has a round shape when viewed from the side surface
side of the game controller 1. That 1s, a portion from the
upper surface of the protruding portion 715 to a surface in

the direction of the back surface has a round shape. As
shown 1 (b) of FIG. 7, the ZR-button 75 1s curved upward

in the direction of the back surface. The ZR-button 75,
however, 1s not sharp 1n the end portion 1n the direction of
the back surface, and has a round shape. Thus, even 1f the
user presses the end portion, 1n the direction of the back
surface, of the ZR-button 75 with their finger, there 1s no
feeling of discomiort.

[0135] Further, as shown 1n (d) of FIG. 7, 1n an end portion
of the ZR-button 76 on the center side 1n the left-right
direction of the game controller 1 (further 1n the negative
x-axis direction), a sloping portion 745, which slopes down-
ward, 1s provided. Specifically, the sloping portion 745 in the
end portion of the ZR-button 756 on the center side of the
game controller 1 slopes 1n two steps. A portion of the
ZR-button 75 close to the end portion on the center side of
the game controller 1 has a slightly great sloping angle. That
1s, the sloping portion 745 of the ZR-button 756 includes a
portion on the side surface side and a portion on the center
side. With respect to the horizontal direction (the x-axis
direction 1n the xyz coordinate system), the sloping angle of
the portion on the center side i1s greater than the sloping
angle of the portion on the side surface side.

[0136] Further, as shown 1n (d) of FIG. 7, 1n an end portion
of the ZR-button 75 on the side surface side in the left-right
direction of the game controller 1 (further in the positive
x-axis direction), a sloping portion 755, which slopes down-
ward, 1s provided. Specifically, the sloping portion 7556 1n the
end portion of the ZR-button 76 on the side surface side of
the game controller 1 slopes in two steps. A portion of the
ZR-button 75 close to the end portion on the side surface
side of the game controller 1 has a slightly great sloping
angle. That 1s, the sloping portion 756 of the ZR-button 75
includes a portion on the side surface side and a portion on
the center side. With respect to the horizontal direction (the
x-axis direction in the xyz coordinate system), the sloping
angle of the portion on the side surface side 1s greater than
the sloping angle of the portion on the center side.

[0137] As described above, the end portion of the ZR-
button 75 on the center side of the game controller 1 slopes,
whereby 1t 1s easy for even a person having a long finger to
operate the ZR-button 75. That 1s, 11 the finger of the user 1s
long, and when the user operates the ZR-button 75, the tip
of the finger reaches the end portion of the ZR-button 76 on
the center side of the game controller 1. The sloping portion
74b, however, 1s provided in the end portion on the center
side, whereby the sloping portion 745 fits the finger, and it
1s easy for the user to operate the ZR-button 76 (see FIG. 4).

[0138] Further, the end portion of the ZR-button 76 on the
side surface side of the game controller 1 slopes, whereby it
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1s easy for both a person having a long finger and a person
having a short finger to operate the ZR-button 75. That 1s, a
user having a short finger can operate the ZR-button 75 by
placing the tip of the finger on the end portion of the
ZR-button 75 on the side surface side of the game controller
1. On the other hand, when a user having a long finger
operates the ZR-button 7b, a portion near the base or the
second joint of the index finger hits the end portion of the
ZR-button 75 on the side surface side, and the tip of the
finger hits the end portion of the ZR-button 75 on the center
side. A sloping portion 754 1s provided 1n the end portion on
the side surface side, whereby, when the end portion of the
ZR-button 75 on the center side 1s pressed by the extremity
of the index finger, it 1s possible to make small a force (a
force by reaction) applied to the portion near the base or the
second joint of the finger, and make 1t easy for the user to
press the ZR-button 75.

[0139] Further, as shown 1n (¢) of FIG. 2, the extremity of
the ZR-button 76 on the back surface side of the game
controller 1 (an end portion 1n the positive z-axis direction)
1s located closer to the front surface of the game controller
1 than the outer edge (a surface parallel with the back
surface) of a center portion of a back surface of the housing
10 1s. Specifically, as shown 1n (d) of FIG. 2, the extremity
of the ZR-button 7b on the back surface side slightly
protrudes further to the back surface side than the outer edge
of the back surface of the housing 10 at the position of the
/R-button 754 thereol, but 1s located closer to the {front
surface than the outer edge of the center portion of the back
surface of the housing 10 1s. Thus, 1t the game controller 1
1s placed on a planar surface, the game controller 1 1is
supported by the center portion of the back surface of the
housing 10.

[0140] FIG. 9 1s a diagram showing, when the game
controller 1 1s placed on a planar surface, the game control-
ler 1 as viewed from a direction parallel with the planar
surface. As shown 1 FIG. 9, if the game controller 1 1s
placed on a planar surface, the grip portion 8a, the grip
portion 85, and the center portion of the back surface of the
housing 10 come into contact with the planar surface, and
the load of the game controller 1 1s applied to these three
portions. It should be noted that i1 the game controller 1 1s
placed on a planar surface, at least one of the ZL-button 7a
and the ZR-button 76 may come 1nto contact with the planar
surface. The load, however, 1s mainly applied to the center
portion of the back surface of the housing 10, the grip
portion 8a, and the grip portion 85. Thus, even i1 the game
controller 1 1s placed on a planar surface, the ZL-button 7a
and the ZR-button 75 are not pressed. Further, even 1n a case
where a large load 1s applied to the game controller, such as
a where the user accidentally steps on the game controller 1
placed on a planar surface, a large load 1s applied to the
center portion of the back surface of the housing 10, the grip
portion 8a, and the grip portion 85, and a large load 1s not
applied to the ZL/ZR button 7. Thus, it 1s possible to prevent
a large load from being applied to the ZL/ZR button 7, which
1s structurally weaker in strength than the housing 10, and
the button from being damaged.

[0141] Further, as shown in (b) of FIG. 7, the closer to the
back surface side of the game controller 1, the further
upward the ZR-button 7b 1s warped. Specifically, as shown
in (¢) of FIG. 6 and (b) of FIG. 7, the ZR-button 75 1s curved
downward from an end portion on the front surface side of
the game controller 1 to a center portion of the ZR-button 75

Feb. &, 2024

and 1s curved upward near an end portion on the back
surface side of the game controller 1. The degree of warp of
the ZR-button 7b gradually becomes larger from the end
portion on the front surface side to near the end portion of
the back surface side. The ZR-button 75 slopes downward in
an end portion on the back surface side (the sloping portion
75d goes around to the back surface side). More specifically,
as shown 1n (b) of FI1G. 7, a curvature rl of the upper surface
of the ZR-button 75 on the back surface side of the game
controller 1 1s greater than a curvature r2 of the upper
surtace of the ZR-button 75 on the front surface side of the
game controller 1. That 1s, an end portion of the upper
surface of the ZR-button 75 on the front surface side (a point
A), the center portion of the ZR-button 75 (a point B at the
midpoint between the point A and a point C 1n (b) of FIG.
7), and a portion on the near side (the point C) 1n an end
portion of the ZR-button 75 sloping downward on the back
surface side are different 1n curvature. The closer to the point
A, the point B, and the point C, the greater the curvature
gradually becomes. Further, a change 1n the curvature from
the point B to the point C 1s greater than a change in the
curvature from the point A to the point B.

[0142] As described above, in the game controller 1
according to the exemplary embodiment, the further in the
direction of the back surface, the turther upward the ZR-
button 75 1s warped. The degree of warp of the ZR-button 756
gradually becomes larger. The ZR-button 756 slopes down-
ward 1n the end portion of the back surface side. Thus, 1t 1s
casy lor the user to operate the ZR-button 75b. For example,
if the degree of warp of the ZR-button 75 abruptly changes,
the ZR-button 756 1s a hindrance and makes it diflicult for a
user having a long finger to operate the button. For example,
if the user places their index finger on the back surface of the
game controller 1 without placing the finger on the ZR-
button 76 when the user does not operate the ZR-button 75,
the user needs to move the finger from the back surface onto
the ZR-button 76 when operating the ZR-button 7b. If,
however, the degree of warp of the ZR-button 75 abruptly
changes, the finger hits the apex of this warped portion. In
the game controller 1 according to the exemplary embodi-
ment, however, the degree of warp of the ZR-button 75
gradually becomes larger. Thus, the finger of the user 1s less
likely to hit the apex of the warped portion, and 1t 1s easy for
the user to operate the ZR-button 7. Further, the end portion
of the ZR-button 75 on the back surface side of the game
controller 1 slopes downward. Thus, the finger of the user 1s
less likely to hit the warped portion.

[0143] Specifically, in the ZR-button 75, the sloping por-
tion 715 1s provided on the back surface side, and an upper
end portion of the second housing 105 does not protrude 1n
the direction of the back surface. Thus, 1f the user places
their finger on the housing 10 on the back surface side, it 1s
casy to access the ZR-button 756 and the R-button 6b5. As
shown 1 FIGS. 2 and 7, the extremity of the ZR-button 75
on the back surface side protrudes slightly further to the back
surface side than the outer edge of the second housing 105
at the position of the ZR-button 7. However, the sloping
portion 715 1s provided, and further, the upper end portion
of the second housing 105 does not protrude in the direction
of the back surface. Thus, when the user moves their finger
from the back surface side of the housing 10 to the positions
of the ZR-button 75 and the R-button 65, the finger 1s less
likely to hit the extremity of the ZR-button 75 on the back
surface side and the upper end portion of the housing 10 on
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the back surface side. Thus, it 1s possible to smoothly move
the finger from the back Surface side to the positions of the
ZR-button 7b and the R-button 65.

[0144] Further, as shown in (b) and (¢) of FIG. 7, the lower
portion 736 of the ZR-button 75 includes a bearing portion
76b and 1s supported to be pivotable by a shait extending 1n
the left-right direction of the game controller 1 (the x-axis
direction). The bearing portion 765 1s provided further 1n the
direction of the front surface of the game controller 1 (the
negative z-axis direction). The ZR-button 75 1s configured to
pivot about the shaft, thereby being pressed in the down
direction of the game controller 1 (the negative y-axis
direction).

[0145] FIG. 10 1s a diagram showing an example of a
structure for fixing the ZR-button 75 to the button frame 30.
FIG. 10 1s a diagram showing the ZR-button 75 as viewed
from 1ts upper surface. As shown in FIG. 10, the ZR-button
7b 1s supported to be pivotable by a shaft 35. In an end
portion of the button frame 30 on the right side, a bearing
portion 34, which receives the shaft 35, 1s provided. The
shaft 35 i1s inserted from the center side of the game
controller 1 1n the direction of the side surface of the game
controller 1, and 1s not inserted from the side surface side of
the game controller 1. The shaft 35 1s configured to be
inserted only from the center side of the game controller 1,
and therefore, 1t 1s possible to extend the ZR-button 75 to
near an end portion of the side surface of the game controller
1. Further, the entrance of the bearing portion 34 1s shightly
larger than the diameter of the shait 35. The further in the
depth direction of the bearing portion 34, the narrower the
bearing portion 34. For example, a bufler material 36 1s
applied mside the bearing portion 34 1n the depth direction.
Consequently, when the shait 35 1s iserted, 1t 1s possible to
firmly fix the shatt 35 to the button frame 30. It should be
noted that the position of the buller material 36 1s not limited
to that exemplified in FIG. 10. Alternatively, the bufler
material may be provided at any position where the ZR-
button 76 comes into contact with a part of the button frame

30.
Relationship Between L/R Button and Z1/7ZR
Button
[0146] Next, the relationship between the L/R button and

the ZL/ZR button 1s described. As shown in (d) of FIG. 6,

the length 1n the left-right direction (the x- dlrectlon) of the
L-button 6a i1s longer than the length i the left-night
direction of the ZL-button 7a. Further, the length 1n the
vertical direction (the z-direction: the direction of the front
surface of the game controller 1) of the ZL-button 7a 1s
longer than the length 1n the vertical direction of the L-but-
ton 6a. That 1s, the ZL-button 7a 1s formed to so as be longer
than the L-button 6a 1n the direction of the back surface of
the game controller 1.

[0147] Further, the further in the direction of the side

surface of the game controller 1, the further downward the
L/R button 6 slopes. Thus, 1t 1s easy for the user to operate
the Z1/ZR button 7, which 1s located on the back surface
side. Thus, it 1s possible to prevent the user from erroneously
pressing the L/R button 6 when pressing the ZL/ZR button
7. That 1s, as shown 1n FIG. 4, 11 the user presses the ZL/ZR
button 7 on the back surface side with their index finger, for
example, a portion from the first joint to the second joint of
the index finger may touch the L/R button 6. At this time, 11
the further in the direction of the side surface from the center
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of the game controller 1, the further downward the L/R
button 6 does not slope, the finger 1s likely to come nto
contact with the /R button 6. The /R button 6, however,
slopes downward, and therefore, the finger 1s less likely to
hit an end portion of the L/R button 6 on the side surface
side. Thus, 1t 1s possible to prevent the user from erroneously
pressing the /R button 6 when pressing the ZL/ZR button
7.

[0148] Further, 1n the end portion of the L/R button 6 on
the side surface side, the sloping portion 62 (a, b), which
slopes 1n two steps, 1s provided. Thus, when the user
operates the ZL/ZR button 7, the finger 1s less likely to hit
the end portion of the /R button 6 on the side surface side.
Thus, 1t 1s possible to prevent the user from erroneously
pressing the L/R button 6. For example, a user having a long
finger operates the ZL/ZR button 7 by placing the finger 1n
an end portion of the ZL/ZR button 7 on the center side. At
this time, a base portion of the finger may hit the end portion
of the L/R button 6 on the side surface side. In the exemplary
embodiment, the end portion of the L/R button 6 on the side
surface side slopes downward, and therefore, the base por-
tion of the finger 1s less likely to hit the end portion of the
L/R button 6 on the side surface side. Thus, it 1s possible to
prevent the user from erroneously pressing the L/R button 6
when operating the ZL/ZR button 7.

[0149] Further, the closer to the side surface of the game
controller 1, the smaller the width (the width 1n the z-direc-
tion) of the L/R button 6. This makes 1t possible to prevent
the user from erroneously pressing the L/R button 6 when
pressing the ZL/ZR button 7. For example, 11 the width of
the L/R button 6 1s great in an end portion of the side surface
of the L/R button 6, and when the user operates the ZL/ZR
button 7 by moving their finger from the position of the L/R
button 6 to the position of the ZL/ZR button 7, the finger
may touch the end portion of the side surface of the L/R
button 6, and the user may erroneously press the /R button
6. However, the closer to the side surface, the smaller the
width of the L/R button 6. Thus, 1t 1s possible to prevent the
user from erroneously pressing the L/R button 6.

[0150] Further, the L/R button 6 includes the sloping
portion 63 (a, ) 1n an end portion of the L/R button 6 on the
front surface side. Thus, when the user places their finger on
the front surface side of the housing 10, it 1s easy to access
the L/R button 6, and 1t 1s also easy to access the ZL/ZR
button 7. That 1s, the end portion of the L/R button 6 on the
front surface Slde slopes, and therefore, when the user moves
their finger from the front surface side of the housing 10 to
the ZL/ZR button 7, 1t 1s possible to prevent the finger from
touching the L/R button 6. Further, as described above, the
end portion of the /R button 6 on the front surface side
slopes. Thus, also 1n the case of a user who holds the game
controller 1 by covering the front surface of the game
controller 1 with their hand, without holding the grip portion
8 of the game controller 1, it 1s easy for the user to operate
the ZL/ZR button 7. Thus, it 1s possible to prevent the user

from erroneously pressing the L/R button 6 when operating
the ZL/ZR button 7.

[0151] Further, as shown 1n (d) of FIG. 6, the ZR-button

7b 1s located closer to the side surface of the game controller
1 than the R-button 65 1s. Specifically, the left end (an end
portion on the center side in the left-right direction of the
game controller 1) of the ZR-button 75 1s located closer to
the side surface of the game controller 1 (further in the
positive x-axis direction) than the left end (an end portion on
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the center side 1n the left-right direction of the game con-
troller 1) of the R-button 65. On the other hand, the right end
(an end portion on the side surface side in the left-right
direction of the game controller 1) of the ZR-button 75 1s
approximately coincide with the right end (an end portion on
the side surface side in the left-right direction of the game
controller 1) of the R-button 6. Thus, the center position of
the ZR-button 75 1s located closer to the side surface of the
game controller 1 than the center position of the R-button 65
1s. The button detection sections provided below the ZR-
button 75 and the R-button 65 also have a similar positional
relationship.

[0152] FIG. 11 1s a top view of the button frame 30 when
the key tops of the R-button 65 and the ZR-button 75 are
removed.

[0153] As shown in FIG. 11, below the key top of the
R-button 65, an R-button detection section 695 for detecting
an operation on the R-button 65 1s placed. Similarly, below
the key top of the L-button 64, an L-button detection section
69aq for detecting an operation on the L-button 6a 1s placed.
Further, below the key top of the ZR-button 75, a ZR-button
detection section 796 for detecting an operation on the
ZR-button 75 1s placed. Similarly, below the key top of the
Z1.-button 7a, a Z1.-button detection section 79a for detect-
ing an operation on the ZL-button 7a 1s placed.

[0154] Specifically, the R-button detection section 69b is
placed 1n the approximate centers 1n the left-right direction
(the x-axis direction) and the front-back direction (the z-axis
direction) of the key top of the R-button 6. Further, the
ZR-button detection section 7956 1s placed 1n the approxi-
mate center 1n the front-back direction (the z-axis direction)
of the key top of the ZR-button 75 and placed slightly closer
to the center of the game controller 1 than the center in the
left-right direction of the key top of the ZR-button 7b.

[0155] If the R-button detection section 696 and the ZR-
button detection section 7956 are compared with each other,
the ZR-button detection section 795 1s located closer to the
side surface of the game controller 1 than the R-button
detection section 695 1s. Sumilarly, if the L-button detection
section 69a and the ZL-button detection section 79a are
compared with each other, the ZL-button detection section
79a 1s located closer to the side surface of the game
controller 1 than the L-button detection section 69a 1s. That
1s, the ZL-button detection section 794 and the ZR-button
detection section 795 are located on the outer side of the
game controller 1, and the L-button detection section 69a
and the R-button detection section 695 are located on the
inner side of the game controller 1.

[0156] The reason why the ZL-button 7a and the ZR-
button 75 (the ZL-button detection section 79a and the
ZR-button detection section 795) on the back surface side
are located further outside 1s to match the track of the finger
when the user operates the ZR-button 76 and the R-button 64
with their index finger, for example.

[0157] FIG. 12 1s a diagram showing the motion of the
index finger when the user operates the ZR-button 75 and the
R-button 6b. As shown in FI1G. 12, 11 the index finger move

from the position of the R-button 656 to the position of the
ZR-button 75, the finger of the user moves so as to draw a
circular arc about the base of the finger. For example, if the
user holds the grip portion 86 with their right hand, the base
of the index finger 1s typically located on the extension of the
R-button 65 on the right side surface of the game controller

1 (see FIG. 4). I the user operates the ZR-button 75 when
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placing their index finger on the R-button 6, the user moves
the finger 1n the direction of the back surface while almost
keeping fixing the base of the index finger. Thus, the index
finger of the user moves so as to draw a circular arc about
its base. The further in the direction of the back surface of
the game controller 1 the finger moves, the further in the
direction of the side surface of the game controller 1 the
extremity of the finger moves. Thus, the extremity of the
index finger 1s located further in the direction of the side
surface of (on the outer side of) the game controller 1 after
the finger moves to the position of the ZR-button 75 than
when the finger 1s located at the position of the R-button 6a.

[0158] In the game controller 1 according to the exem-
plary embodiment, the ZR-button 75 1s placed on the outer
side of the R-button 65, taking into account such a motion
of the finger of the user. Similarly, the ZR-button detection
section 796 1s also placed on the outer side of the R-button
detection section 69b. With such placement of the buttons,
it 1s possible to make it easy for the user to operate the
/ZR-button 75 and the R-button 6a. Further, the detection
section for each button 1s similarly placed, whereby 1t 1s
possible to place the detection section for the button
approximately immediately below the finger when the user
presses the button, and to certainly detect the operation of
the user.

[0159] Referring back to FIG. 6, between the R-button 65
and the ZR-button 75, a division wall 315 (a predetermined
surface), which divides these buttons, 1s provided. The
division wall 315 1s a part of the button frame 30. Here, the

height of the division wall 315 and the heights of the
R-button 65 and the ZR-button 75 are described. It should be
noted that each of the “heights” of the R-button 65, the
ZR-button 7b, and the division wall 315 as used herein
indicates the distance from a surface parallel with the z-axis
(an axis parallel with the direction of pressing the A-button
2a or the like provided on the front surface of the game
controller 1) and the x-axis (an axis parallel with the
left-right direction of the game controller 1 when viewed
from the front) with respect to the game controller 1. That 1s,
cach of the “heights” of the R-button 65, the ZR-button 75,
and the division wall 315 1s a height with respect to the
z-ax1s and the x-axis and indicates a distance 1n the y-axis
direction.

[0160] FIG. 13 is a partially enlarged view of (¢) of FIG.
6. As shown 1n FIG. 13, the height of the division wall 315
1s smaller than that of the R-button 65. Even when the
R-button 65 1s pressed, the height of the division wall 315
1s smaller than the height of the R-button 65. That 1s, both
when the R-button 65 1s not pressed and when the R-button
60 1s pressed, a straight line extending from any point on an
upper surface of the R-button 65 1n the z-axis direction does
not hit the division wall 315. Further, 1f the ZR-button 75 1s
not pressed, the height of an end portion 3115 of the division
wall 315 on the back surface side of the game controller 1
1s slightly smaller than the height of an end portion 775 of
the ZR-button 75 on the front surface side of the game
controller 1. That 1s, 1n a case where the ZR-button 75 1s not
pressed, a straight line extending from the end portion 775
of the ZR-button 75 1n the negative z-axis direction does not
hit the end portion 3115 of the division wall 3156 on the back
surface side. Even when the ZR-button 75 1s pressed, the
height of the end portion 311 of the division wall 315 on the
back surface side 1s slightly smaller than, or approximately
the same as, the height of the end portion 776 of the
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ZR-button 75 on the front surface side of the game controller
1. That 1s, 1n a case where the ZR-button 75 1s pressed, a
straight line extending from the end portion 7756 of the
/ZR-button 75 1n the negative z-axis direction does not hit the
end portion 3115 of the division wall 315 on the back surface

side, or passes through the end portion 3115 of the division
wall 31b.

[0161] The division wall 315 1s provided between the
R-button 65 and the ZR-button 75, whereby the user can use
the division wall 315 as a place to put their finger when the
user does not operate the R-button 65 or the ZR-button 75.
Thus, 1t 1s possible to prevent the user from erroneously
operating the R-button 65 or the ZR-button 75. Further, both
when the ZR-button 75 1s not pressed and when the ZR-
button 75 1s pressed, the height of the end portion 775 of the
ZR-button 75 on the front surface side of the game controller
1 1s greater than (or substantially the same as) the height of
the end portion 3115 of the division wall 315 on the back
surface side. Thus, 1t 1s possible to make the finger less likely
to be caught between the ZR-button 75 and the division wall
31b. The ZR-button 75 p1vots using as a pivot point the shatt
35 (see FIG. 10), which 1s located on the division wall 315
side 1n FIG. 13. Thus, 1f the ZR-button 75 1s pressed, a gap
occurs between the ZR-button 76 and the division wall 315.
However, even when the ZR-button 75 1s pressed, and 1t the
height of the division wall 315 1s smaller than (or substan-
tially the same as) the height of the ZR-button 76 1n a
boundary portion between the ZR-button 75 and the division
wall 315, the finger 1s less likely to enter the gap between the
ZR-button 75 and the division wall 315, and the finger 1s less
likely to be caught.

[0162] Further, 1f the heights of the R-button 65 on the
front surface side and the ZR-button 75 on the back surface
side are compared with each other, the height of an end
portion 685 of the R-button 65 on the back surface side of
the game controller 1 1s greater than the height of the end
portion 775 of the ZR-button 75 on the front surface side of
the game controller 1. Specifically, as shown 1n FIG. 13, the
height of the R-button 656 i1s greater than that of the ZR-
button 76 overall from the end portion 675 on the front
surface side of the game controller 1 to the end portion 685
on the back surface side of the game controller 1. That 1s, a
straight line extending from any point on the upper surface
of the R-button 65 in the z-axis direction does not hit the
/ZR-button 7b. Thus, the user only touches the R-button 656
and the ZR-button 76 with their finger and thereby can

recognize whether the button 1s the R-button 65 or the
ZR-button 75.

[0163] It should be noted that the closer to the side surface,
the further downward the R-button 65 slopes. Thus, in the
end portion on the side surface side (the end portion 1n the
near-side direction of the paper in FI1G. 13), the height of the
R-button 66 1s approximately the same as that of the
/ZR-button 75. That 1s, as shown 1n (1) of FIG. 2, 11 the gam

controller 1 1s viewed from the back surface side, the heights
of the end portions of the L/R button 6 and the Z1L/ZR button
7 on the side surface side are approximately the same. Thus,
in a case where the user moves their finger 1n the front-back
direction of the game controller 1, the finger 1s less likely to
hit the end portions of the L/R button 6 and the ZL/ZR
button 7 on the side surface side. Thus, 1t 1s possible to
prevent the user from erroneously pressing the ZL/ZR
button 7 when pressing the L/R button 6, and conversely, 1t
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1s possible to prevent the user from erroneously pressing the
L/R button 6 when pressing the ZL/ZR button 7.

[0164] As described above, 1n the exemplary embodiment,
the ZL/ZR button 7 1s provided to the side of the L/R button
6 closer to the back surface side of the game controller 1.
The ZL/7ZR button 7 includes the protruding portion 71,
which protrudes 1n the direction of the back surface and the
direction of the side surface, whereby 1t 1s easy for the user
to operate the ZL/ZR button 7, which 1s located on the back
surface side. Further, the /R button 6 and the Z1./ZR button
7 include the above features (the sloping portion in the end
portion 1n the left-right direction (the x-axis direction), the
sloping portion 1n the end portion in the front-back direction
(the z-axis direction), the position 1n the left-right direction,
the height 1n the y-axis direction, and the like). Thus, it 1s
dificult for the user to confuse the L/R button 6 and the
ZL/7ZR button 7 with each other, and 1t 1s easy for the user
to operate the L/R button 6 and the ZL/ZR button 7.
[0165] Further, in the exemplary embodiment, the L/R
button 6, the ZL/ZR button 7, the shaits supporting these
buttons, and the detection sections for detecting the pressing
of these buttons are formed integrally as the button frame 30.
Thus, it 1s possible to make an error in the manufacture of
cach button smaller than a case where each button 1s fixed
to the housing 10, and to prevent rattling when each button
1s operated.

Description of Grip Portion

[0166] Next, the grip portion 8 of the game controller 1 1s
described. FIG. 14 1s an external view of the state where the
orip portion 8 of the game controller 1 1s removed. (a) of
FIG. 14 1s a front view when the grip portion 8 of the game
controller 1 1s removed. (b) of FIG. 14 1s a left side view
when the grip portion 8 of the game controller 1 1s removed.
(c) of FIG. 14 15 a rear view when the grip portion 8 of the
game controller 1 1s removed. FIG. 135 15 a diagram showing
the state of the middle of removing the grip portion 856 of the
game controller 1 on the right side. It should be noted that
an x-axis, a y-axis, and a z-axis 1 FIG. 14 correspond to the
x-axis, the y-axis, and the z-axis, respectively, in FIG. 2.
[0167] As shown in FIGS. 14 and 15, each of the grip
portions 8a and 85 of the game controller 1 1s configured to
be able to be separated from the housing 10 (a main body
housing). As described above, the housing 10 1s formed by
connecting the first housing 10a on the front surface side of
the game controller 1 and the second housing 1056 on the
back surface side of the game controller 1 (FIG. 5).
[0168] As shown in FIG. 14, the housing 10, which is
formed by connecting the first housing 10a and the second
housing 105, includes a controller main body portion in
which various operation buttons, analog sticks, and the like
for a game operation are provided, a first holding portion
(first protruding portion) 184, and a second holding portion
(second protruding portion) 185. The first holding portion
18a protrudes downward (in the negative y-axis direction)
from the left of the center of the controller main body
portion. As shown 1n (b) of FIG. 14, the first holding portion
18a 1s curved in the direction of the back surface (the
positive z-axis direction). The second holding portion 1856
protrudes downward (1n the negative y-axis direction) from
the right of the center of the controller main body portion.
The second holding portion 185 1s curved 1n the direction of
the back surface (the positive z-axis direction). It should be
noted that the first holding portion (first protruding portion)
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18a 1s a portion to be held (through the grip portion 8a) by
the left hand of the user when the grip portion 8a 1s
connected to the first holding portion 18a. Here, the first
holding portion (first protruding portion) 18a 1s not a portion
to be directly held by the user, but 1s a portion to be
indirectly held by the user. Thus, the first holding portion
18a 1s referred to as a “first holding portion”. The same
applies to the second holding portion (second protruding
portion) 18b.

[0169] In the first holding portion 18a, a guide 181a 1is
provided on the front surface side. The guide 1814 1s a long
and narrow recessed groove and 1s used to guide the grip
portion 8a to a predetermined position in the process of
fitting the grip portion 8a to the first holding portion 18a.
The guide 181a extends from an extremity portion (a lower
portion 1n FIG. 14) to the base (an upper portion) of the first
holding portion 18a. The guide 181a 1s formed such that the
width of the guide 181a on the extremity side 1s greater than
that of the guide 181a on the base side.

[0170] Further, as shown in (¢) of FIG. 14, 1 the first
holding portion 18a, a guide 182a 1s provided on the back
surface side. The guide 182a 1s a long and narrow recessed
groove and 1s used to guide the grip portion 8a to a
predetermined position in the process of fitting the grip
portion 8a to the first holding portion 18a. The guide 1824
extends from an extremity portion (a lower portion) to the
base (an upper portion) of the first holding portion 18a. The
guide 182a 1s formed such that the width of the guide 182a
on the extremity side 1s greater than that of the guide 182a
on the base side.

[0171] Further, as shown 1n (b) of FIG. 14, at the extremity
of the first holding portion 18a, a screw hole 1834, through
which to msert a screw, 1s provided. The grip portion 8a 1s
fitted to the first holding portion 18a, and the grip portion 8a
and the first holding portion 18a are screwed together,
thereby fixing the grip portion 8a to the first holding portion
18a. It should be noted that a screw hole does not necessarily
need to be provided at the extremity of the first holding
portion 18a. Alternatively, a screw hole may be provided in
an extremity portion including the extremity (including the
extremity and a portion near the extremity).

[0172] The same applies to the second holding portion
18b6. That 1s, also 1n the second holding portion 185, guides
18156 and 1825 are provided on the front surface side and the
back surface side. Further, in an extremity portion of the
second holding portion 185, a screw hole 1835, through
which to insert a screw, 1s provided.

[0173] Next, the grip portion 8 1s described 1n detail. FIG.
16 1s an external view of the grip portion 8a, which 1s fitted
to the first holding portion 18a of the housing 10. (a) of FIG.
16 1s a front view of the grip portion 8a and 1s a diagram of
the grip portion 8a as viewed from the same direction as that
in (a) of FIG. 2. Further, (b) of FIG. 16 15 a leit side view of
the grip portion 8a. (¢) of FIG. 16 1s a right side view of the
orip portion 8a. (d) of FIG. 16 1s a top view of the grip
portion 8a. (e) of FIG. 16 1s a bottom view of the grip portion
8a. (1) of FIG. 16 1s a rear view of the grip portion 8a. FIG.
17A 1s a cross-sectional view along a line A-A in FIG. 16.

FIG. 17B 1s a cross-sectional view along a line B-B 1n FIG.
16.

[0174] It should be noted that 1n FIGS. 16, 17A, and 17B,

a structure for fixing a vibration motor 50 described later 1s
omitted. The structure for fixing the vibration motor 50 will
be described 1n detail later.
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[0175] Further, the grip portion 8a on the leit side and the
orip portion 85 on the right side are symmetrical. Although
only the grip portion 8a on the left side 1s described below,
the same applies to the grip portion 85 on the right side.
Further, hereinafter, the grip portions 8a and 8b will occa-
sionally be collectively referred to as a “grip portion 87, and
the first holding portion 18a and the second holding portion
1856 will occasionally be collectively referred to as a “hold-
ing portion 18”.

[0176] As shown in FIG. 16, the grip portion 8a 1s a
hollow member and i1s so shaped as to protrude in a
predetermined direction (downward). The grip portion 8a 1s
so shaped that if the grip portion 8a 1s cut along a plane
perpendicular to the predetermined direction, the outer
periphery of the cross section 1s approximately elliptical.
Specifically, the shape of the outer periphery of the cross
section 1s a shape obtained by deforming an ellipse and 1s an
approximately oval shape having a blunt end and a pointed
end (FIG. 17B). It should be noted that the shape of the cross
section 1s not limited to an approximate ellipse, and may be
any shape such as a polygon (e.g., a triangle, a quadrilateral,
a pentagon, or the like) having round corners.

[0177] The upper end of the grip portion 8a 1s open, and
the lower end (except for the screw hole) of the grip portion
8a 1s closed. Further, the grip portion 8a 1s so formed that a
left side surface of the grip portion 8a 1s longer i the
up-down direction than a right side surface of the grip
portion 8a. The area of the left side surface of the grip
portlon 8a 1s larger than the area of the nght side surface of
the grip portion 8a. If the user grips the grip portion 8a with
their left hand, a center portion of the palm hits the left side
surface side of the grip portion 8a, a base portion of the
thumb hits the front surface side of the grip portion 8a, and
the middle finger, the third finger, and the little finger hit the
back surface side to the right side surface side of the grip
portion 8a so as to go around these sides. That 1s, the left side
surface of the grip portion 8a, of which the area is larger, hits
the center portion of the palm of the user, and the right side
surface of the grip portion 84, of which the area 1s smaller,
hits the middle finger, the third finger, the little finger, and
the like.

[0178] The grip portion 8a 1s not formed by connecting
two housing members (10a and 105) with a screw or the like
as 1n the housing 10, and 1s molded 1n an integrated manner.
The surface of the grip portion 8a 1s smooth without a
difference 1n level 1n a boundary portion formed by con-
necting two members as 1n the housing 10. It should be noted
that depending on the method for molding the grip portion
8a, 1t may be possible to visually recognize the boundary
between a plurality of members. The grip portion 8a, how-
ever, does not have a diflerence in level formed 1n a
boundary portion between a plurality of separated members
assembled and connected together by screwing, and the
surface of the grip portion 8a 1s almost smooth.

[0179] As shown 1 FIGS. 16, 17A, and 17B, 1nside the
grip portion 8a, the guide 81a 1s provided on the front
surface side of the game controller 1, and the guide 82a 1s
provided on the back surface side of the game controller 1.
The guide 81a and the guide 82a are provided at positions
opposed to each other. That 1s, the guide 81a and the guide
82a are provided on a straight line dividing the grip portion
8a 1nto two approximately equal parts.

[0180] The guide 81a and the guide 82a¢ are long and
narrow protruding portions. Specifically, the guide 82a 1s
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formed so as to extend from an opening portion (the base)
ol the grip portion 8a to the lower end (an extremity portion)
of the grip portion 8a. Further, the guide 81a 1s formed so
as to extend from the opeming portion (the base) of the grip

portion 8a to near the lower end (the extremity portion) of

the grip portion 8a. The guide 81a and the guide 82a are
small 1n width 1n the opeming portions (the bases). The closer
to the extremity, the larger the width of the guide.

[0181] The protruding guide 81a of the grip portion 8a and
the recessed guide 181a of the first holding portion 184 are
engaged together, the protruding guide 82a of the grip
portion 8a and the recessed guide 1824 of the first holding
portion 18a are engaged together, and the grip portion 8a 1s
slid (upward as 1n FIG. 135), whereby it 1s possible to it the
gr1p portion 8a to the first holding portion 18a of the housing
10.

[0182] As described above, the grip portion 8a 1s so
formed that the closer to the extremity, the larger the widths
of the guides 81a and 82a of the grip portion 8a. The first
holding portion 18a i1s so formed that the closer to the
extremity, the larger the widths of the guides 181a and 182a
of the first holding portion 18a. Thus, when the grip portion
8a 1s fitted to the first holding portion 18a, first, portions
(protrusions) having smaller widths i1n the guides 81a and
82a of the grip portion 8a are engaged with portions
(recessed grooves) having larger widths 1n the guides 181q
and 182q of the first holding portion 18a. Thus, 1t 1s easy to
fit the grip portion 8a to the first holding portion 18a.
Further, the guides 81a and 82a extend to near the extremity
of the grip portion 8a. Thus, it 1s easy to remove or attach
the grip portion 8a.

[0183] Further, at the extremity of the grip portion 8a, a
screw hole 83a 1s provided. The screw 1s inserted into the
screw hole 83a and screwed, thereby connecting the first
holding portion 18a and the grip portion 8a. The grip portion
8a 1s screwed to the first holding portion 18a at the extremity
of the grip portion 8a. Thus, the user 1s less likely to touch
the screw hole during a game operation. That 1s, 1f the user
orips the grip portion 8 as in FIG. 4, the hand 1s less likely
to touch the extremity portion of the grip portion 8. Thus, it
1s possible to eliminate discomfort when the user grips the
grip portion 8. It should be noted that the screw hole 83a
may be a hole with a thread groove, or may be a hole without
a thread groove.

[0184] As is clear from FIG. 15, the grip portion 8 covers
the entirety of the outer periphery of the holding portion 18
of the housing 10. If the holding portion 18 1s cut along a
plane perpendicular to the longitudinal direction, the grip
portion 8 covers the entirety of the outer periphery of the
cross section of the holding portion 18. That 1s, the entirety
of the holding portion 18 including a boundary portion
between the first housing 10a and the second housing 105 1s
covered with the grip portion 8. Thus, 11 the user grips the
grip portion 8, 1t 1s possible to prevent discomifort from
occurring. That 1s, 11 the housing 10 1s formed by connecting
the first housing 10a and the second housing 105, a differ-
ence 1n level may occur 1n the boundary portion between the
two members, and the user may feel discomiort when
gripping the holding portion 18. This may hinder a game
operation. In the exemplary embodiment, the boundary
portion between the first housing 10a and the second hous-
ing 105 1s covered with the grip portion 8, whereby, when
the user holds the game controller 1, the game controller 1
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1s likely to fit the hand well, and 1t 1s possible to improve the
feel when the user grips the holding portion.

[0185] Further, 11 the housing 10 and the grip portion 8a
are connected together, a boundary portion (see FIG. 15)
between the housing 10 and the grip portion 8a 1s smoothly
joimned. Specifically, the height of the surface of the grip
portion 8a 1n the boundary portion between the housing 10
and the grip portion 8a 1s substantially the same as the height
of the surface of the controller main body portion of the
housing 10 in the boundary portion. That is, there 1s no
difference 1n level 1n the boundary portion between the grip
portion and the controller main body portion. The heights of
the surfaces of the controller main body portion and the grip
portion 8 1n the boundary portion between the controller
main body portion and the grip portion 8 are the same. Thus,
it 1s possible to improve the feel when the user holds the
game controller 1.

[0186] It should be noted that the above configurations of
the grip portion 8 and the holding portion 18 are merely
illustrative, and may be the following configurations.

[0187] For example, 1n the above description, the protrud-
ing guides 81 and 82 are provided on the grip portion 8 side,
and the recessed guides 181 and 182 are provided on the
holding portion 18 side. Alternatively, a recessed guide may
be provided on the grip portion 8 side, and a protruding
guide may be provided on the holding portion 18 side. Yet
alternatively, the guides 81a, 824, 181q, and 182a¢ may not
necessarily need to be provided.

[0188] Further, 1n the above description, a screw 1s used to
connect the grip portion 8 and the housing 10. However, a
fixing structure for fixing the grip portion 8 to the housing
10 1s not limited to this. Alternatively, for example, a latch
portion (a hook) may be provided 1n either one of the grip
portion 8 and the housing 10, a latched portion may be
provided 1n the other, and the latch portion and the latched
portion may be engaged together, thereby fixing the grip
portion 8 to the housing 10. For example, the grip portion 8
may not be fixed to the holding portion 18 with a screw, and
a latch portion (a hook) may be provided at the extremity of
a guide used to fit the grip portion 8 to the holding portion
18. Thus, the grip portion 8 may be guided by the guide, and
when the grip portion 8 1s fitted all the way to the holding
portion 18, the latch portion (the hook) may be caught by the
latched portion of the holding portion 18. Yet alternatively,
for example, a rubber member (or another cushioning butler
maternal, an elastic member, or the like) may be provided
inside the grip portion 8 or outside the holding portion 18,
and the grip portion 8 may be press-fitted to the holding
portion 18, thereby fixing the grip portion 8 to the holding
portion 18. Yet alternatively, for example, thread grooves
may be provided in the grip portion 8 and the holding
portion 18, and the grip portion 8 may be screwed to the
holding portion 18, thereby fixing the grip portion 8 to the
holding portion 18.

[0189] Further, the color and the material of the grip
portion 8 may be the same as or diflerent {from those of the
housing 10. For example, the grip portion 8 and the housing
10 may be formed of the same material and have the same
color. Alternatively, the grip portion 8 and the housing 10
may be formed of the same material and have diflerent
colors. Yet alternatively, the grip portion 8 and the housing
10 may be formed of different materials and have the same
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color. For example, the grip portion 8 may be formed of a
material softer than, or a material harder than, that of the
housing 10.

[0190] Further, in the above description, the grip portion 8
covers the entirety of the holding portion 18. Alternatively,
a part of the holding portion 18 may not be covered with the
orip portion 8. For example, the grip portion 8 may cover at
least a part of the boundary portion between the first housing
10a and the second housing 1056 1n the holding portion 18.
Yet alternatively, the grip portion 8 may not cover the entire
periphery of the holding portion 18, but may cover the
boundary portion between the first housing 10a and the
second housing 105 and cover at least a part of the outer
periphery of the holding portion 18.

[0191] Further, 1in the above description, the left and right
orip portions 8 are fitted to the housing 10 (the main body
housing) of the game controller 1. Alternatively, for
example, a grip portion as described above may be con-
nected to a holding portion of a mobile game apparatus
obtained by integrating a processing apparatus (a CPU or the
like) for performing game processing and a display appara-
tus. In the mobile game apparatus, a main body housing
including a holding portion may be formed by connecting a
first housing and a second housing, and a grip portion for
covering the holding portion may be provided. The grip
portion 1s configured to at least cover a boundary portion
between the first housing and the second housing in the
holding portion.

[0192] Further, the above grip portion may be used not
only i the two-handed game controller 1, but also 1n a
one-handed controller. For example, in the one-handed
controller, a main body housing including a holding portion
may be formed by connecting a first housing and a second
housing, and a grip portion for covering the holding portion
may be provided. The grip portion 1s configured to at least
cover a boundary portion between the first housing and the
second housing in the holding portion of the one-handed
controller.

Description of NFC and Inner Substrates

[0193] Next, the substrates within the game controller 1
are described. As shown in FIG. 5, within the housing 10, the
first substrate 20 and the second substrate 40 are accommo-
dated. The first substrate 20 1s located on the front surface
side of the game controller 1, and the second substrate 40 1s
located on the back surface side of the game controller 1.
That 1s, the game controller 1 has a two-layer structure
including the first substrate 20 and the second substrate 40.
[0194] Specifically, 11 the game controller 1 1s viewed
from the front (the front surface), the first substrate 20 and
the second substrate 40 placed within the housing 10 overlap
each other. That 1s, 1 the first substrate 20 and the second
substrate 40 are projected (subjected to parallel projection)
onto a plane parallel with the front surface of the game
controller 1, the projected first substrate 20 overlaps at least
a part of the projected second substrate 40. The first substrate
20 and the second substrate 40 are described below.
[0195] FIG. 18A 1s a front view of the first substrate 20.
FIG. 18B 1s a rear view of the first substrate 20.

[0196] As shownin FIG. 18A, 1in a right region of the front
surface of the first substrate 20, a switch (contact) 22a,
which corresponds to the A-button 2a, a switch 225, which
corresponds to the B-button 25, a switch 22x, which corre-
sponds to the X-button 2x, and a switch 22y, which corre-
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sponds to the Y-button 2y, are placed. If the first substrate 20
1s accommodated in the housing 10, the switch 22qa, the
switch 22b, the switch 22x, and the switch 22y are located
immediately below the A-button 2a, the B-button 256, the
X-button 2x, and the Y-button 2y, respectively. For example,
if the A-button 2a 1s pressed in the state where the first
substrate 20 1s accommodated in the housing 10, the switch
22a 1s also pressed, and the pressing of the A-button 2a 1s
detected. The same applies to the B-button 25, the X-button
2x, and the Y-button 2y.

[0197] Further, 1n a center region of the front surface of the
first substrate 20, a switch 234, which corresponds to the
minus button 3q, a switch 235, which corresponds to the plus
button 35, a switch 23¢, which corresponds to the capture
button 3¢, and a switch 23d, which corresponds to the home
button 3d, are provided. Further, above and below the switch
23d, which corresponds to the home button 3d, LEDs 95 are
placed. The detailed structure of the home button 34 will be
described later.

[0198] If the first substrate 20 1s accommodated i1n the
housing 10, the switch 23qa, the switch 235, the switch 23c¢,
and the switch 234 are located immediately below the minus
button 3a, the plus button 35, the capture button 3¢, and the
home button 3d, respectively. For example, if the minus
button 3a 1s pressed 1n the state where the first substrate 20
1s accommodated 1n the housing 10, the switch 23a 1s also
pressed, and the pressing of the minus button 3a 1s detected.
The same applies to the plus button 35, the capture button
3¢, and the home button 34.

[0199] Further, in a lower left region of the front surface
of the first substrate 20, switches 25 (25a to 25d), which
correspond to the directional pad 5, are placed. Specifically,
the up direction of the directional pad 5 corresponds to the
switch 25a, the right direction of the directional pad 5
corresponds to the switch 255, the down direction of the
directional pad S corresponds to the switch 25¢, and the left
direction of the directional pad S corresponds to the switch
23d. For example, 11 the up direction of the directional pad
5 1s pressed, the switch 254 1s also pressed, and the pressing
of the up direction of the directional pad 5 1s detected. The
same applies to the other directions of the directional pad 5.

[0200] Meanwhile, as shown 1 FIG. 18B, 1n a center
region ol the back surface of the first substrate 20 (the
surface on the back surface side of the game controller 1),
an NFC antenna 26 1s placed. The NFC antenna 26 1s an
antenna used for contactless communication. As the NFC
antenna 26, a spiral antenna or a loop antenna 1s used.

[0201] Here, “contactless communication” 1n the present
specification means a communication technique for per-
forming communication at an extremely short distance (e.g.,
several centimeters to several tens of centimeters; typically,
10 centimeters or less). That 1s, “contactless communica-
tion” 1n the present specification does not mean a commu-
nication technique capable of performing communication
even 1n a case where devices are several meters to several
tens of meters away from each other, such as Bluetooth
(registered trademark) or a wireless LAN, and means a
communication technique for performing communication by
holding an external storage device (an IC tag) over the
apparatus. For example, contactless communication may be
NFC (Near Field Communication) or RFID at the above
extremely short distance. In the exemplary embodiment, 1t 1s
assumed that contactless communication 1s NFC. It should
be noted that not only the NFC standard but also another
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communication standard for performing contactless com-
munication at the above extremely short distance may be
used.

[0202] If the external storage device 1s present 1 a pre-
determined range 1n which the game controller 1 can per-
form communication, the game controller 1 can read data
from the external storage device or write data to the external
storage device. Typically, the predetermined range 1n which
the game controller 1 can perform communication 1s within
a region surrounded by the NFC antenna 26, and the distance
from the NFC antenna 26 in the z-axis direction (both the
positive and negative z-axis directions) shown in FIG. 18B
1s within the above extremely short distance. Even an
external storage device that does not have a battery can
communicate with the game controller 1. If the external
storage device 1s placed i the predetermined range 1n which
the game controller 1 can perform communication, an elec-
tromotive force 1s generated 1n the external storage device
by an electromagnetic wave sent from the NFC antenna 26,
and the game controller 1 can communicate with the exter-
nal storage device. It should be noted that the external
storage device may include a power supply and may be able
to operate without an electromotive force from the game
controller 1. It should be noted that the external storage
device may be 1n any form such as a card, a figure having
the shape of a predetermined character, an electronic device
such as a mobile phone or a smartphone, or the like.

[0203] FIG. 19 1s a front view of the first substrate 20 and
a diagram showing the state where the NFC antenna 26
placed on the back surface of the first substrate 20 1s
projected onto the front surface of the first substrate 20. In
FIG. 19, the NFC antenna 26 placed on the back surface i1s
indicated by a dashed line.

[0204] As shown in FIG. 19, 1n the region surrounded by
the NFC antenna 26, the switch 23¢, which corresponds to
the capture button 3¢, and the switch 234, which corre-
sponds to the home button 34, are placed. That 1s, 1n a region
on the front surface side corresponding to the region on the
back surface side surrounded by the NFC antenna 26, the
switch 23¢, which corresponds to the capture button 3¢, and
the switch 23d, which corresponds to the home button 34,
are placed. In other words, 11 the game controller 1 1s viewed
from the front, the NFC antenna 26 (a region occupied by the
NFC antenna 26) overlaps the capture button 3¢ and the
home button 3d. Specifically, in a second region around a
first region near the center of the region surrounded by the
NFC antenna 26, the switch 23¢, which corresponds to the
capture button 3¢, and the switch 23d, corresponds to the
home button 3d, are provided.

[0205] Further, on the NFC antenna 26, the switch 235,
which corresponds to the plus button 35, 1s placed. The other

switches are placed outside the region surrounded by the
NFC antenna 26.

[0206] If the external storage device (the IC tag) 1s placed
in the region surrounded by the NFC antenna 26, the game
controller 1 can communicate with the external storage
device. Even if the external storage device 1s placed outside
the region surrounded by the NFC antenna 26, the game
controller 1 cannot communicate with the external storage
device. It should be noted that “the region surrounded by the
antenna” 1s a region mcluding a portion on the line of the
antenna and inside the antenna. Thus, 1f the external storage
device 1s placed near (held over) the capture button 3¢ and
the home button 3d, which are placed 1n the center portion
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of the game controller 1, the game controller 1 can read data
stored 1n the external storage device or write data to the
external storage device. On the other hand, even if the
external storage device i1s placed on, for example, the
A-button 2a, the B-button 25, or the directional pad 5, the
game controller 1 cannot communicate with the external
storage device.

[0207] FIG. 20 15 a diagram showing the position of the
NFC antenna 26 in the game controller 1. A center shown in
FIG. 20 indicates the center of the region surrounded by the
NFC antenna 26 shown 1n FIG. 19. As shown 1in FIG. 20, the
NFC antenna 26 i1s placed in the center in the left-right
direction of the game controller 1.

[0208] As shown in FIG. 20, the capture button 3¢ and the
home button 3d are placed 1n the center region of the front
surface of the game controller 1, and a predetermined region
including the positions of the buttons 3¢ and 34 1s the region
surrounded by the NFC antenna 26. Thus, the external
storage device 1s placed 1n a region indicated by a dashed
line mm FIG. 20. This region has an approximately planar
surface and 1s so shaped as to facilitate the placement of the
external storage device. It should be noted that there 1s a case
where even outside the region indicated by a dashed line 1n
FIG. 20, the game controller 1 can communicate with the
external storage device. For example, as shown in FIG. 19,
a portion near the plus button 356 (the switch 235) 1s included
in the region surrounded by the NFC antenna 26. Thus, there
1s a case where even 1f the external storage device 1s placed
near the plus button 35, the game controller 1 can commu-
nicate with the external storage device. The region indicated
by a dashed line including the center 1n FIG. 20, however,
1s a region where it 1s easiest to communicate with the
external storage device.

[0209] FIG. 21 15 a cross-sectional view along a line X-X
in FI1G. 20. FIG. 22 1s a cross-sectional view along a line Y-Y

in FIG. 20.

[0210] As shown in FIG. 21, the first substrate 20 1s placed
on the front surface side of the game controller 1. That 1s, the
first substrate 20 1s provided closer to the front surface than
the center of the housing 10 1n the front-back direction of the
game controller 1 1s. Thus, the NFC antenna 26 1s placed at
a position closer to the front surface of the game controller
1. Thus, 11 the external storage device 1s placed on the front
surface side, it 1s easy for the game controller 1 to commu-
nicate with the external storage device.

[0211] Further, the second substrate 40 1s placed on the
back surface side of the game controller 1. To the side of the
second substrate 40 closer to the back surface, a battery 11
1s placed. Further, below the housing 10, a light-guiding
member 12 for guiding light from an LED of the second

substrate 40 1s provided. The light-guiding member guides
light from the LED to outside, and the LED 9 emits light.

[0212] Asshown in FIG. 22, upper surfaces of the key tops
of the capture button 3¢ and the home button 34 have
substantially the same heights as that of the surface of the
first housing 10a. Since the upper surtaces of the key tops of
the capture button 3¢ and the home button 34 have substan-
tially the same heights as that of the surface of the first
housing 10a, even 11 the external storage device 1s placed on
the capture button 3¢ and the home button 3d, the capture
button 3¢ and the home button 34 are not pressed.

[0213] Here “the upper surface of the key top has sub-
stantially the same height as that of the surface of the
housing” means such a height that even if the external
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storage device 1s placed on the key top, the button i1s not
pressed (such a height that the pressing of the button 1s not
detected). That 1s, 1f the external storage device 1s placed on
the capture button 3¢ and the home button 3d, the upper
surfaces of the key tops of the capture button 3¢ and the
home button 34 may be slightly higher than the surface of
the first housing 10a insomuch that the capture button 3¢ and
the home button 3d are not pressed (insomuch that the
pressing of the capture button 3¢ and the home button 34 1s
not detected).

[0214] It should be noted that the upper surfaces of the key
tops of the capture button 3¢ and the home button 34 may be
lower than the surface of the first housing 10a.

[0215] On the other hand, the key tops of the Y-button 2y
and the A-button 2a (the same applies to the B-button 26 and
the X-button 2x) protrude further upward than the surface of
the first housing 10a. I1 the external storage device 1s placed
on the Y-button 2y, the Y-button 2y 1s pressed by the external
storage device.

[0216] Further, as 1s clear from FIGS. 22, 2, and the like,

the capture button 3¢ and the home button 34 are smaller
than the Y-button 2y, the A-button 24, and the like.

[0217] It should be noted that similarly to the capture
button 3¢ and the home button 34, the plus button 35 and the
minus button 3a may also be configured such that the upper
surfaces of the key tops of the plus button 35 and the minus
button 3a have substantially the same heights as the surface
of the first housing 10a. Further, the upper surfaces of the
key tops of the plus button 35 and the minus button 3a may
be lower than the surface of the first housing 10a. As
described above, the upper surfaces of the key tops of the
plus button 35 and the minus button 3a are configured not to
protrude from the surface of the first housing 10a, whereby
it 1s possible to prevent these buttons from being pressed

when an external storage device 1s placed 1n an area sur-
rounded by the NFC antenna 26.

[0218] Further, as compared with the capture button 3¢
and the home button 34, the upper surfaces of the key tops
of the plus button 35 and the minus button 3a may be
slightly higher than the upper surfaces of the key top of the
capture button 3¢ and the home button 34. The upper
surfaces of the key tops of the plus button 36 and the minus
button 3a are slightly higher than the upper surfaces of the
key tops of the capture button 3¢ and the home button 34,
whereby the user can distinguish these buttons only by
touching the plus button 35, the minus button 3a, the plus
button 35, and the minus button 3a, without viewing a
portion around the hand. Thus, it 1s possible to prevent an
erroneous operation. Further, the capture button 3¢ and the
home button 34 are lower than the plus button 36 and the
minus button 3a, whereby 1t 1s possible to prevent an
erroneous operation on the capture button 3¢ and the home
button 3d, which are near the center of a reading area of an
external storage device more certainly. That 1s, the capture
button 3¢, the home button 3d, the plus button 35, and the
minus button 3a are configured not to protrude from the
surface of the first housing 10a, whereby 1n a case where an
external storage device 1s placed 1n a reading area, 1t 1s
possible to prevent an erroneous operation on these buttons.
The capture button 3¢ and the home button 34 are lower than
the plus button 35 and the minus button 3a, whereby it 1s
casy to distinguish these buttons, and 1t 1s possible to prevent
an erroneous operation on the capture button 3¢ and the
home button 34 more certainly.
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[0219] As described above, the capture button 3¢, the
home button 34, the plus button 35, and the minus button 3a
may be configured not to protrude from the surface of the
first housing 10a. It should be noted that these buttons may
be such that the upper surtaces of the key tops of the buttons
may be lower than the surface of the first housing 10q 1n the
state where the buttons are pressed, and the buttons 1s
invisible when viewed from the side (in the horizontal
direction) of the surface of the first housing 10a 1n the state
where the buttons are not pressed. Further, these buttons
may be configured such that the pressing of the buttons are
not detected in the state where the upper surfaces of the
buttons have the same height as the surface of the housing
(e.g., when the upper surfaces of the buttons are slightly
pressed and have the same heights as the surface of the
housing 1n a case where the upper surfaces of the buttons
slightly protrude from the surface of the housing).

[0220] FIG. 23 1s a front view of the second substrate 40.
As shown 1n FIG. 23, on the front surface of the second
substrate 40 (the surface on the front surface side of the
game controller 1), the left analog stick 4a 1s placed on the
left side, and the right analog stick 44 1s placed on the right
side. Further, near the lower end 1n the center in the left-right
direction of the second substrate 40, four LEDs are placed.
Further, below the left analog stick 4a, a connection portion
41 1s placed. The first substrate 20 and the second substrate
40 are connected together via the connection portion 41.

[0221] FIG. 24 1s a block diagram showing an example of
the functional configurations of the first substrate 20 and the
second substrate 40. As shown 1n FIG. 24, in the second
substrate 40, 1n addition to the analog sticks 4a and 4b,
various control circuits for controlling the game controller 1
are provided. For example, in the second substrate 40, as
control circuits, an operation control circuit 42 for generat-
ing and packetizing operation data indicating whether or not
cach of the buttons (2a, 2b, 2x, 2b, 3a to 3d, S, 6a, 6b, Ta,
and 7b) 1s pressed, a communication module (a communi-
cation circuit and an antenna) 43 for transmitting the opera-
tion data to the game apparatus 100, an NFC circuit 44 for
controlling NFC communication, a power supply control
circuit 45 for controlling power supply, and the like are
placed.

[0222] FEach switch placed on the first substrate 20 1is
connected to the operation control circuit 42. If each switch
placed on the first substrate 20 1s pressed, a signal corre-
sponding to the pressing of the switch tlows through the
second substrate 40. As a result, the operation control circuit
42, which 1s placed on the second substrate 40, generates and
packetizes operation data. Then, the operation data 1s output
to the game apparatus 100 via the communication module.
Further, the NFC circuit 44 controls the emission of a radio
wave using the NFC antenna 26, the reading of data from the
external storage device, the writing of data to the external
storage device, and the like.

[0223] As described above, the game controller 1 includes
the first substrate 20 and the second substrate 40, whereby
it 1s possible to provide a controller with more functions
without making the controller 1tself large. That 1s, 1f viewed
from from the front surface (or the back surface) of the game
controller 1, the first substrate 20 and the second substrate 40
overlap each other. Since the substrates thus have a two-
layer structure, 1t 1s not necessary to increase the areas of the
substrates, and 1t 1s possible to make the game controller 1
small. Further, the NFC antenna 26 1s placed on, between the
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first substrate 20 and the second substrate 40, the first
substrate 20 on the front surface side, whereby 1t 1s possible
to shorten the distance between the surface of the housing 10
on the front surface side and the NFC antenna 26. This
makes 1t possible to shorten the distance from the external
storage device and facilitate communication with the exter-
nal storage device.

[0224] Further, a switch 1s placed on the front surface of
the first substrate 20, and the NFC antenna 26 1s placed on
the back surface of the first substrate 20 and at the position
where the switch 1s placed, whereby 1t 1s possible to place a
button 1n a region where the external storage device 1s to be
placed (held over). This makes it possible to provide the
game controller 1 with an NFC communication function and
also place various buttons. Normally, to prevent an errone-
ous operation when the external storage device is read, a
reading region (an antenna) for reading the external storage
device 1s placed at the position where no button 1s provided.
In this case, however, the game controller becomes large. In
the exemplary embodiment, the upper surface of a button 1s
low, whereby 1t 1s possible to prevent an erroneous operation
on the button and also place a reading region (an antenna) at
the position of the button. This can save space. That 1s, the
upper surface of the button 1s low, whereby 1t 1s possible to
solve the problem of an erroneous operation on the button 1n
a case where the button and the reading region for the
external storage device are placed so as to overlap each
other, and 1t 1s possible to make the game controller small.
Further, the smaller the area of the NFC antenna, the smaller
the range where the game controller can perform commu-
nication. Thus, some size 1s required. If the NFC antenna 26
1s placed on a single substrate, 1t 1s diflicult to place another
circuit 1n the region surrounded by the NFC antenna 26.
Thus, 1n a case where the NFC antenna 26 1s placed on a
single substrate, and various buttons are placed, the substrate
becomes large. Conversely, 1I various buttons are placed
without making the substrate large, the region for the NFC
antenna 26 becomes small. In the exemplary embodiment,
the substrates have a two-layer structure, and the NFC
antenna 26 1s placed 1n the first substrate 20, while a control
circuit 1s placed on the second substrate 40. Thus, it 1s
possible to separate the NFC antenna 26 from another
circuit. This increases the degree of freedom for design.
Further, switches for operation buttons are provided on the
front surface of the first substrate 20, and the NFC antenna
26 1s provided on the back surface, whereby i1t 1s possible to
place the NFC antenna 26, regardless of the positions of the
operation buttons.

[0225] Further, in the exemplary embodiment, the analog
sticks 4a and 45 are placed on the second substrate 40 on the
back surface side. Fach analog stick i1s used to mput a
direction by tilting an operation section of the analog stick
and therefore requires some height. Thus, if the second
substrate 40 including the analog sticks 1s placed on the front
surface side of the game controller 1, the thickness of the
game controller 1 increases. In the exemplary embodiment,
the second substrate 40 1s placed on the back surface side of
the game controller 1, whereby 1t 1s possible to configure the
game controller 1 to be thin. Further, the analog sticks 4a
and 4b are mounted on a substrate (the second substrate 40)
and integrated with the substrate, whereby it 1s possible to
reduce the number of components as compared with a case
where the analog sticks 4a and 45 are separate components.
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[0226] Further, the substrates have a two-layer structure,
and the NFC antenna 26 1s placed on the first substrate 20 at
a position close to the front surface of the housing 10,
thereby increasing the degree of freedom for placing the
second substrate 40. For example, 1t 1s possible to place the
second substrate 40 i1n accordance with the heights of the
analog sticks. It should be noted that the analog sticks may
be mounted on yet another substrate different from the
second substrate 40.

[0227] It should be noted that the above configuration of
the game controller 1 may be applied not only to the
two-handed game controller 1, but also to a one-handed
controller. For example, the one-handed controller may
include a first substrate on the front surface side of the
controller and a second substrate on the back surface side of
the controller. A switch for a button may be provided on the
front surface of the first substrate (the surface on the front
surface side of the controller), and an NFC antenna may be
provided on the back surface of the first substrate. The
switch on the front surface of the first substrate 1s provided
in a region corresponding to a region surrounded by the NFC
antenna provided on the back surface of the first substrate.
Further, the one-handed controller may include an analog
stick, and the analog stick may be provided on the second
substrate.

Description of Vibration Motor

[0228] Next, a vibration motor provided in the game
controller 1 1s described. FIG. 25 15 a diagram schematically
showing a vibration motor provided in the grip portion 8 of
the game controller 1. It should be noted that hereinafter,
vibration motors 50a and 505 will be collectively referred to
as a “vibration motor 507

[0229] As shown in FIG. 25, within the grip portions 8a
and 86 of the game controller 1, the vibration motors 50q
and 505, respectively, are placed. Within the grip portion 8a,
the vibration motor 50a 1s placed on the leit side in the
left-right direction of the game controller 1. Further, within
the grip portion 8b, the vibration motor 505 1s placed on the
right side 1n the left-right direction of the game controller 1.
That 1s, the vibration motor 50 1s provided on the side of the
grip portion 8 that the hand of the user hits.

[0230] FIG. 26 1s a diagram illustrating the vibration
directions of the vibration motor 50. As shown in FIG. 26,
the vibration motor 50 has an approximately cuboid shape
having a first surface and a second surface orthogonal to
cach other. The vibration motor 50 can vibrate 1n a first
direction (the left-right direction) perpendicular to the first
surface and can also vibrate in a second direction (the
up-down direction) perpendicular to the first direction. That
1s, the vibration motor 50 1s a vibration motor termed a
so-called “linear vibration actuator” (or “linear vibration
motor’”). Specifically, the vibration motor 50 1s configured to
linearly vibrate 1n the first direction at a first resonance
frequency and linearly vibrate 1n the second direction at a
second resonance Irequency diflerent from the {first reso-
nance frequency. For example, the first resonance frequency
may be 320 Hz, and the second resonance frequency may be
160 Hz. That 1s, the vibration motor 50 1s a vibration motor
termed a “linear vibration actuator’(or a “linear vibration
motor’™).

[0231] Here, the operating principle of the vibration motor
50 1s brietly described. FIG. 27 1s a diagram schematically
showing the operating principle of the vibration motor 30.
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As shown 1n FIG. 27, the vibration motor 50 includes a coil,
magnets, and springs. A current 1s applied to the coil,
whereby a magnetic force 1s generated in the up direction,
and the coi1l moves 1n the up direction. Then, the coill moves
in the down direction by the reaction force of the springs.
This action i1s repeated, whereby the vibration motor 50
vibrates at a predetermined resonance frequency in the
up-down direction 1n FIG. 27. In the vibration motor 50, the
springs have two resonance Irequencies. The vibration
motor 50 1s configured to vibrate at different resonance
frequencies 1n the up-down direction i FIG. 27 and 1n a
direction perpendicular to the paper in FIG. 27. It should be
noted that the vibration motor 50 can also vibrate 1n an
oblique direction by a combined wave obtained by combin-
ing a vibration in the first direction and a vibration in the
second direction.

[0232] FIG. 28 1s a cross-sectional view of the grip portion
856, 1nto which the vibration motor 5054 1s built, and 1s a
diagram showing an example of the iternal structure of the
orip portion 8b. FIG. 29 1s a diagram showing an example
of the second housing 105 on the back surface side of the
game controller 1 and 1s an enlarged view of a portion of the
second holding portion 185 on the right side of the second
housing 105. FIG. 29 1s a diagram showing the second
holding portion 185 of the second housing 105 as viewed
from the direction of the right side surface. FIG. 30 15 a
diagram showing an example of a holder 515 for fixing the
vibration motor 5305 within the housing 10.

[0233] As shown in FIG. 28, inside the grip portion 85, the
vibration motor 505 1s provided. Specifically, the vibration
motor 506 1s accommodated 1n the holder 515. The holder
515 15 used to {ix the vibration motor 505 within the housing
10 and 1s formed of an elastic material likely to absorb the
vibration of the vibration motor 505. For example, the
holder 515 1s composed of a relatively soift material (a
material softer than that of the housing 10) such as a silicon
rubber or a synthetic rubber. For example, the material of the
holder 516 may be ABS resin. In contrast, the housing 10
(the first housing 10a and the second housing 1054) 1s
composed of a relatively hard material. The holder 515 1s
fitted (press-fitted) to a vibration motor fixing portion 1556
(see FI1G. 29), which 1s a part of the second housing 105, and
1s fixed.

[0234] As shown 1n FIGS. 28 and 29, the vibration motor
fixing portion 156 has an approximately cuboid shape and
includes an opening portion 1515 on the right side of the
game controller 1, an opening portion 1525 on the back
surface side of the game controller 1, and an opening portion
1536 on the center side of the game controller 1. The
vibration motor fixing portion 155 1s configured to be of
approximately the same size as that of the holder 515 or
slightly smaller than the holder 51b. The holder 315 1s
press-fitted to the wvibration motor fixing portion 155,
thereby fixing the holder 515 to the second housing 105.

[0235] As shown in FIG. 30, the holder 515/ has an
approximately cuboid shape and includes a surface 5215 (a
surface on the far side 1 FIG. 30), a surface 5225 (a surface
on the upper side 1n FIG. 30), a surface 5235 (a surface on
the left side in FIG. 30), a surface 524H (a surface on the
right side 1n FIG. 30), and a surface 5255 (a surface on the
lower side 1n FIG. 30). Further, a surface on the near side
opposed to the surface 5215 on the far side of the holder 5156
1s open (an opening portion 5115 1n FIG. 30). Further, a part
of a surface on the lower side opposed to the surface 5225
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on the upper side of the holder 5156 1s open (an opening
portion 51256 1n FIG. 30). The opening portion 5115 of the
holder 515 1s a portion corresponding to the first surface of
the vibration motor 50b. The opeming portion 5125 of the
holder 515 1s a portion corresponding to the second surface
of the vibration motor 505. That 1s, 1f the vibration motor
5056 1s fitted to the holder 515, the first surface of the
vibration motor 505 1s exposed through the opening portion
5115, and the second surtace of the vibration motor 505 1s
exposed through the opening portion 5125. Further, a part of
the surface 52156 of the holder 516 1s open (an opening
portion 5135). The opening portion 5135 of the holder 515
1s configured to, 11 the holder 515 1s fitted to the vibration
motor fixing portion 155 of the second housing 105, coin-
cide with the opening portion 1535 of the vibration motor
fixing portion 15b6. The opening portion 3135 of the holder
516 and the opening portion 1536 of the vibration motor
fixing portion 155 are opening portions through which to
pass the wiring of the vibration motor 505.

[0236] FIG. 31 1s a diagram showing an example of the
internal configuration of the grip portion 85. As shown 1n
FIG. 31, on the right side within the grip portion 85, a
surface 815 1s provided. Further, on the lower side within the
orip portion 8b, two protruding ribs 825 are provided. The
surface 815 1s an approximately planar surface and 1s
inclined at a predetermined angle when the grip portion 8b
1s viewed from the direction i FIG. 31. This 1s to facilitate
the pulling out of the grip portion 85 from a mold n the
process of manufacturing the grip portion 85. For example,
the surface 815 has a slope at several degrees with respect
to the pull-out direction. The surface 815 comes 1nto contact
with the first surface of the vibration motor 5054. Further, the
ribs 826 come 1nto contact with the second surface of the
vibration motor 505. It should be noted that a portion of the
orip portion 85 that comes into contact with the second
surface of the vibration motor 305 may not be ribs, and may
be an approximately planar surface as in the surface 81b.

[0237] With such a configuration, as shown 1n FIG. 28, 1f
the vibration motor 506 1s fixed within the housing 10, the
first surface of the vibration motor 5056 comes into direct
contact with the surface 815 on the right side of the grip
portion 8b6. Further, the second surface of the vibration
motor 505 comes 1nto direct contact with the ribs 826 on the
lower side of the grip portion 8b. That 1s, the vibration motor
506 comes 1nto direct contact with the grip portion 856 on the
first surface (a surface corresponding to the first direction 1n
which the vibration motor 505 vibrates at the first resonance
frequency) and the second surface (a surface corresponding
to the second direction in which the vibration motor 5056
vibrates at the second resonance frequency) of the vibration
motor 50b6. Meanwhile, since the surface of the vibration
motor 506 opposed to the housing 10 (105) 1s surrounded by
the holder 515, the vibration motor 505 does not come 1nto

direct contact with the housing 10, but comes 1nto contact
with the housing 10 through the holder 515.

[0238] Here, a thin sheet (e.g., a sheet having a thickness
of about 0.1 mm) may be sandwiched between the first
surtace and the second surface of the vibration motor 505
and the grip portion 8. That 1s, “the first surface and the
second surface of the vibration motor 5056 come 1nto direct
contact with the grip portion 85 also includes a case where
a thin sheet (e.g., a sheet having a thickness of about 0.1 to
1 mm) 1s present between the first surface and the second
surface of the vibration motor 506 and the grip portion 8b.
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Such a sheet 1s used to bring the vibration motor mnto firm
contact with the housing 10 to prevent rattling, and 1s not
used to make the vibration of the vibration motor 505 less
likely to be transmitted to the grip portion 85. On the other
hand, the holder 515 1s formed of a material softer and
thicker than that of the sheet. Thus, the vibration of the
vibration motor 505 1s less likely to be transmitted to the grip
portion 8b.

[0239] It should be noted that the grip portion 8a on the
left side 1s also symmetrical with the grip portion 85 on the
right side and 1s also similar to the grip portion 85 on the
right side. That 1s, also 1n the grip portion 8a on the left side,
similarly to the right side, the vibration motor 50aq and a
holder 51a are provided. The vibration motor 30q vibrates in
a first direction and a second direction, comes into direct
contact with the grip portion 8a on a first surface corre-
sponding to the first direction and a second surface corre-

sponding to the second direction, and comes 1nto contact
with the housing 10 through the holder 51a.

[0240] As described above, the vibration motor 50 1s
brought into direct contact with the grip portion 8 on the first
surface corresponding to the first direction and on the second
surface corresponding to the second direction, whereby 1t 1s
possible to make the vibration of the vibration motor 50
likely to be transmitted to the grip portion 8, and 1t 1s
possible to make the vibration likely to be transmuitted to the
hand of the user 1n contact with the grip portion 8. That 1s,
it 1s possible to cause the user to feel more vibration.
Meanwhile, the vibration motor 50 comes 1nto contact with
the housing 10 through the holder 51. The holder 51 1s
formed of a relatively soit material and therefore 1s likely to
absorb the vibration of the vibration motor 50. Thus, the
vibration of the vibration motor 50 1s less likely to be
transmitted to the housing 10. Thus, for example, 1t 1s
possible to make the vibration of the vibration motor 5056 on
the right side less likely to be transmitted to the grip portion
8a on the left side. Thus, it 1s possible to impart a vibration
only to the rnight hand of the user, or impart vibrations 1n
different vibration patterns to the left and right hands.
Further, 1t 1s possible to prevent the vibrations of the left and
right vibration motors from being mixed with each other and
separate the vibration on the left and the vibration on the
right from each other.

[0241] For example, 1n a case where the housing and the
left and right grip portions of the game controller are formed
in an integrated manner, and vibration motors are provided
inside the left and night grip portions, for example, a
vibration of the left grip portion may also be transmitted to
the right grip portion through the housing. As a result, for
example, even 1t the vibration motor provided inside the left
gr1p portion to impart a vibration only to the left hand of the
user 1s vibrated, the vibration may be also transmitted to the
right grip portion. Thus, 1t may not be possible to transmit
an mntended vibration to the user. Further, for example, 1n a
case where a vibration 1n a first pattern 1s imparted to the left
hand of the user, and a vibration 1n a second pattern diflerent
from the first pattern 1s imparted to the right hand of the user,
the vibration of the vibration motor provided inside one of
the grip portions may be transmitted to the other grip
portion, the two vibrations may be mixed, and it may not be
possible to transmit mtended vibrations to the user.

[0242] In the exemplary embodiment, the left and right
orip portions 8 are connected to the housing 10, and the
vibration motors 50 are provided inside the left and right
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orip portions 8. Then, the left and rnight vibration motors
come 1nto direct contact with the grip portions 8 and come
into contact with the main body housing through holders.
That 1s, 1n the exemplary embodiment, the game controller
includes a main body housing (the housing 10), a first grip
member (8a) connected to the main body housing and
configured to be held by one hand of the user, and a second
orip member (85) separate from the first grip member,
connected to the main body housing, and configured to be
held by the other hand of the user. A first vibrator 1s provided
inside the first grip member, and a second vibrator is
provided inside the second grip member. Then, the first
vibrator 1s configured to come 1nto direct contact with the
first grip member and come into contact with the main body
housing through the first buifer member. The second vibrator
1s configured to come 1nto direct contact with the second grip

member and come 1nto contact with the main body housing
through the second bufler member.

[0243] As described above, 1n the exemplary embodiment,
the first vibrator comes into direct contact with the first grip
member, while coming into contact with the main body
housing through the bufler member. Further, the second
vibrator comes into direct contact with the second grip
member, while coming into contact with the main body
housing through the bufler member. Consequently, for
example, the vibration of the first vibrator i1s likely to be
transmitted to the first grip member, while the vibration 1s
absorbed by the bufler member. Thus, the vibration of the
first vibrator 1s less likely to be transmitted to the main body
housing. The same applies to the vibration of the second
vibrator. Thus, 1t 1s possible to separate the vibration of the
first grip member and the vibration of the second grip
member. For example, 1t 1s possible to prevent the vibrations
to the two grip members from being mixed with each other
and make 1itended vibrations likely to be transmitted to the
user. Further, for example, 1n a case where only one of the
vibrators (the grip members) 1s vibrated, it 1s possible to
make the vibration of the vibrator less likely to be trans-
mitted to the other grip member. Thus, it 1s possible to
impart a vibration to only one hand of the user. As described
above, in the exemplary embodiment, it 1s possible to
separate the vibrations of two grip portions and transmit
vibrations 1n various patterns to the user as itended.

[0244] Further, 1n the exemplary embodiment, the vibra-
tion motor 50 has two different resonance frequencies. Thus,
it 1s possible to 1mpart two vibrations different in feeling to
the user and make representations 1n various vibration
patterns.

[0245] Further, as shown 1n FIG. 28, the first surface of the

vibration motor 50 comes 1nto contact with the inside of the
right side surface of the grip portion 8b6. Further, the second
surtace of the vibration motor 50 comes 1nto contact with the

inside of the back surface of the grip portion 86 (a surface
on the lower side 1 FIG. 28).

[0246] The first direction, which 1s the vibration direction
of the vibration motor 50, 1s the substantial left-right direc-

tion of the game controller 1 (the x-axis direction). As shown
in FI1G. 4, 1f the user holds the game controller 1 with both
hands, for example, the right side surface of the grip portion
8b hits an approximate center portion of the palm of the right
hand of the user. Thus, the first direction, which 1s the
vibration direction of the vibration motor 505, 1s approxi-
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mately perpendicular to the palm of the user. Thus, the
vibration 1n the first direction 1s likely to be transmitted to
the palm of the user.

[0247] Further, the second direction, which 1s the vibration
direction of the vibration motor 50, 1s the substantial front-
back direction of the game controller 1 (the z-axis direction:
the up-down direction i FIG. 28). As shown 1in FIG. 4, 1f the
user holds the game controller 1 with both hands, the back
surface of the grip portion 8 hits the middle finger, the third
finger, and the little finger of the user. Thus, the second
direction, which 1s the vibration direction of the vibration
motor 50, 1s approximately perpendicular to the middle
finger, the third finger, and the little finger of the user. Thus,
the vibration in the second direction 1s likely to be trans-
mitted to the fingers of the user.

[0248] In the exemplary embodiment, the resonance ire-
quency 1n the second direction 1s lower than the resonance
frequency 1n the first direction. This makes 1t possible to
cause the user to feel different types of vibrations. In the
exemplary embodiment, the first surface of the vibration
motor 5056 comes nto contact with the mside of the right
side surface of the grip portion 85, and the second surface of
the vibration motor 505 comes into contact with the inside
of the lower side surface of the grip portion 85. Thus, a
vibration having a high resonance frequency is likely to be
transmitted to the right side surface of the grip portion 85,
and a vibration having a low resonance frequency 1s likely
to be transmitted to the lower side surface of the grip portion
8b. The right side surface of the grip portion 856 hits the
center portion of the palm of the user, and the lower side
surface of the grip portion 85 hits the finger of the user. Thus,
it 1s possible to 1mpart a vibration having a high resonance
frequency to the center portion of the palm of the user and
impart a vibration having a low resonance frequency to the
finger of the user. As described above, resonance frequencies
are different between the first direction and the second
direction, whereby it 1s possible to impart vibrations having
different frequencies to portions of the hand of the user. It
should be noted that the resonance frequency in the second
direction may be higher than the resonance frequency 1n the
first direction.

[0249] Further, 1n the exemplary embodiment, as shown 1n
FIG. 28, the grip portion 85 1s formed such that the thickness
of the right side surface of the grip portion 85 1s thinner than
that of the lower surface of the grip portion 8b. That 1s, the
orip portion 8 includes a first portion (a right side surface
portion) and a second portion (a lower surface portion),
which 1s thicker than the first portion. The first surface of the
vibration motor 50 comes 1nto contact with the first portion
of the grip portion 8. The vibration motor 50 comes into
contact with the thinner first portion of the grip portion 8.
Thus, the vibration in the first direction 1s more likely to be
transmitted to the hand of the user.

[0250] It should be noted that the above configuration 1s
merely illustrative. Alternatively, another configuration may
be employed. For example, the vibration motor 50 (the
holder 51) 1s fixed to the second housing 105 on the back
surface side, but may be fixed to the first housing 10a.
Alternatively, the vibration motor 50 may be fixed by being,
sandwiched between the first housing 10a and the second
housing 105. Further, the vibration motor 50 may be fixed
not to the second housing 106 but to the grip portion 8. In
a case where the vibration motor 50 i1s fixed to the grip
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portion 8, 1t 1s possible to prevent the vibration motor 350
from coming into direct or indirect contact with the housing
10.

[0251] Further, as a configuration for making the vibration
of the vibration motor 50 less likely to be transmitted to the
housing 10, a rib (a protruding portion) may be provided
inside the holder 51 (a surface with which the vibration
motor 50 comes 1nto contact), thereby making the vibration
of the vibration motor 50 likely to attenuate.

[0252] Further, when the holder 51 1s fixed to the second
housing 105, a floating structure may be employed, 1n which
the second housing 105 does not come into contact with the
entirety of four surfaces of the holder 31 (four surfaces
except for the opening portions), and the holder 51 comes
into partial contact with the second housing 105. For
example, a plurality of ribs (protruding portions) may be
provided in the second housing 105, and the holder 51 may
be fixed to the second housing 106 such that the holder 51
1s spaced from the second housing 105b.

[0253] Further, 1in the above exemplary embodiment, the
surface 815 1s placed on the rnight side of the mner surface
of the grip portion 85, and the ribs 825 are placed on the
lower side of the inner surface of the grip portion 8b.
Alternatively, the ribs 8256 may be placed on the right side,
and the surface 815 may be placed on the lower side.
Alternatively, surfaces may be provided on both the right
side and the lower side. That 1s, both two surfaces of the grip
portion 8 that come 1nto contact with the vibration motor 50
may be planar surfaces, or may have ribs. Alternatively, one
of the two surfaces may have ribs, and the other may be a
planar surface.

[0254] Further, 1n the above exemplary embodiment, the
structure 1s such that the vibration motor 5056 comes 1nto
direct contact with the right side (the side surface side of the
game controller 1) and the lower side of the grip portion 85.
Alternatively, the structure may be such that the vibration
motor 5306 comes nto direct contact with the left side of the
or1ip portion 85 (the center side of the game controller 1).

[0255] Further, 1n the game controller 1, the vibration
motors 50 are provided 1n the left and right grip portions 8,
and another vibration motor may also be provided within the
main body of the housing 10 (within the housing 10 in which
the substrates and the like are placed). This vibration motor
provided within the main body of the housing 10 may be a
vibration motor for vibrating in the first direction and the
second direction similarly to the vibration motors 50 pro-
vided 1n the grip portions 8, or may be a vibration motor for
vibrating only 1n a single direction, or may be an eccentric
vibration motor.

[0256] Further, in the above exemplary embodiment, a
single vibration motor 50 capable of vibrating 1n the first
direction and the second direction 1s used. Alternatively, 1n
another exemplary embodiment, a vibration motor for
vibrating only 1n the first direction and a vibration motor for
vibrating only 1n the second direction may be combined,
thereby enabling vibrations in the first direction and the
second direction.

[0257] Further, 1n the above exemplary embodiment, 1n a
case where the vibration motor vibrates in the left-right
direction (the x-axis direction) and the front-back direction
(the z-axis direction), 1.e., directions approximately perpen-
dicular to the surfaces of the game controller 1 that come
into contact with the hand of the user, the user 1s more likely
to feel vibrations at their hand than 1n a case where the
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vibration motor vibrates 1n the up-down direction (the y-axis
direction). Thus, the vibration motor vibrates substantially 1n
the left-right direction and the front-back direction (see FIG.
28). In another exemplary embodiment, the vibration motor
may vibrate 1n the substantial up-down direction of the game
controller 1 (the y-axis direction: the longitudinal direction
of the grip portion 8).

[0258] Further, the vibration motor described above may
be provided not only 1n the two-handed game controller 1,
but also 1n a one-handed controller. For example, the one-
handed controller may include a portion to be held by the
user, and a vibration motor 1s placed in the portion to be
held. The vibration motor can vibrate at different resonance
frequencies 1n a first direction and a second direction, and 1s
configured to come nto direct contact with a housing on a
first surface corresponding to the first direction and a second
surface corresponding to the second direction.

Details of Structure of Home Button

[0259] Next, the detailed structure of the home button 34
1s described. It should be noted that the housing 10 of the
game controller 1 according to the exemplary embodiment
1s transparent or white, for example. The home button 34 1s
configured such that the periphery of the button emaits light.
A description 1s given below of the structure for causing the
periphery of the home button 34 to emit light.

[0260] FIG. 32 1s a diagram showing an example of the
structure of the home button 3d. (a) of FIG. 32 1s a partially
enlarged view of the home button 3d. (b) of FIG. 32 1s a
cross-sectional view along a line H-H 1n (a) of FIG. 32. (¢)
of FIG. 32 1s a cross-sectional view along a line V-V 1n (a)

of FIG. 32.

[0261] As shown in FIG. 32, the home button 34 1ncludes
a key top 90, which 1s pressed by the user, and a light-
guiding portion 91, which surrounds the periphery of the key
top 90. The key top 90 has a columnar shape and 1s
member through which light cannot pass. The light-guiding
portion 91 1s a cylindrical member surrounding the outer
periphery of the key top 90. It should be noted that the
“cylindrical member” as used herein also icludes a ring-
shaped member. The light-gmiding portion 91 1s formed of a
material through which light can pass, and guides light
incident thereon to the surface of the housing 10 while
diffusing the light.

[0262] As shown in (b) and (¢) of FIG. 32, the outer
periphery of the light-guiding portion 91 1s surrounded by
the cylindrical light-shielding portion 92. The light-shield-
ing portion 92 1s a member through which light cannot pass.
[0263] Immediately below the key top 90 of the home
button 3d, the switch 234 1s placed. Between the key top 90
and the switch 23d, an elastic member 94 1s provided. The
clastic member 94 1s formed of a rubber-like material
through which light can pass.

[0264] Further, below the elastic member 94, two LEDs 95
are provided on the first substrate 20, on which the switch
23d 1s provided. The two LEDs 95 are placed at positions
below the elastic member 94 and overlapping the elastic
member 94 (positions covered with the elastic member 94).
Specifically, the two LEDs 935 are placed inside a region
surrounded by the light-shielding portion 92 and are placed
immediately below the light-guiding portion 91. The two
LEDs 95 are placed symmetrically 1n the up-down direction
(in the y-axis direction) with respect to the key top 90 ((c)

of FIG. 32 or FIG. 18A).
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[0265] The elastic member 94 pushes up the key top 90 1n
the up direction (the direction of the front surface of the
game controller 1: the negative z-axis direction). I1 the key
top 90 1s pressed downward, the key top 90 pushes down the
clastic member 94, the force of the pushing down deforms
the elastic member 94, and the switch 23d 1s pressed through
the elastic member 94. Even if the key top 90 1s pressed, the
light-guiding portion 91 and the light-shielding portion 92
around the key top 90 are not pushed down.

[0266] As shown in (b) and (¢) of FIG. 32, an upper
surface of the key top 90 and an upper surface of the
light-guiding portion 91 are exposed through the surface of
the housing 10. The upper surface of the key top 90 and the
upper surface of the light-guiding portion 91 have substan-
tially the same heights as that of the surface of the housing
10. Specifically, the upper surface of the key top 90, which
1s pressed by the user, 1s slightly higher than the surface of
the housing 10 and 1s slightly higher than the upper surtace
of the light-gmding portion 91.

[0267] On the other hand, an upper surface of the light-
shielding portion 92 1s lower than the upper surface of the
key top 90 and the upper surface of the light-guiding portion
91 and 1s not exposed through the surface of the housing 10.
It should be noted that the upper surface of the light-
shielding portion 92 may be exposed through the surface of
the housing 10.

[0268] Light emitted from the two LEDs 95 passes
through the elastic member 94, 1s incident on the light-
guiding portion 91 immediately above the LEDs 95, passes
through the inside of the light-guiding portion 91, and 1s
guided to the surface of the first housing 10a. The light-
guiding portion 91 1s surrounded by the light-shielding
portion 92, through which light cannot pass. Further, the key
top 90 does not allow light to pass therethrough, either. Thus,
if the two LEDs 95 emit light, the light-guiding portion 91
around the key top 90 emits light on the surface of the first
housing 10q, and the light does not come out to the periphery
of the light-guiding portion 91. Thus, even 11 the housing 10
1s composed of a transparent member, a white member that
makes light likely to pass therethrough, or the like, it 1s
possible to cause only the periphery of the key top 90 to emit
light 1n a nng-shaped manner.

[0269] As shown in (¢) of FIG. 32, 1n a portion of the
light-guiding portion 91 immediately above the two LEDs
95 (in the negative z-axis direction), recessed portions are
formed. These recessed portions are formed so as to sur-
round the LEDs 95 and are used to make larger the incident
areas on which light from the LEDs 935 1s incident.

[0270] FIG. 33 1s a diagram schematically showing an
example of each of the recessed portions of the light-guiding
portion 91 provided immediately above the two LEDs 95.
FIG. 33 1s a diagram showing a portion including each LED
95 and the recessed portion of the light-guiding portion 91
in (¢) of FIG. 32 when cut along an x-z plane 1n (¢) of FIG.
32 and viewed from the positive y-axis direction. The down
direction 1n FIG. 33 corresponds to the positive z-axis
direction 1n FIG. 32. As shown 1n FIG. 33, the light-guiding
portion 91 1s formed so as to surround the LED 935, As
described above, the recessed portion 1s formed in the
light-guiding portion 91 so as to surround the LED 95, and
thereby can recerve light from the LED 95 1n a wider surface
area and make 1t easy to take the light into the light-guiding
portion 91. It should be noted that the shapes of the recessed
portions immediately above the two LEDs 935 are merely
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illustrative. Alternatively, the recessed portions may be
formed 1nto circular arc shapes, for example.

[0271] Here, the light-guiding portion 91 and the light-
shielding portion 92 are formed i an integrated manner.
FIG. 34 1s a perspective view of an integrally molded
member 93, which 1s obtained by forming the light-guiding
portion 91 and the light-shielding portion 92 in an integrated
manner. (a) of FIG. 34 1s an external perspective view of the
integrally molded member 93. (b) of FIG. 34 1s a cross-
sectional view of the integrally molded member 93 when cut
along a plane parallel with the y-axis. As shown 1 FIG. 34,
in the integrally molded member 93, the light-shielding
portion 92 1s formed so as to surround the outer periphery of
the light-guiding portion 91. In the integrally molded mem-
ber 93, the light-guiding portion 91 and the light-shielding
portion 92 are formed in an 1ntegrated manner by two-color
molding. It should be noted that the light-guiding portion 91
and the light-shielding portion 92 may be separately molded,
and the two members may be assembled together.

[0272] As described above, the home button 34 of the
game controller 1 according to the exemplary embodiment
includes the cylindrical light-guiding portion 91, which
surrounds the outer periphery of the key top 90, and the
cylindrical light-shielding portion 92, which surrounds the
periphery of the light-guiding portion 91. This makes 1t
possible to configure the home button 34 such that only the
periphery of the home button 34 (the key top 90 to be
pressed by the user) emits light 1n a ring-shaped manner,
while the other portion does not emit light.

[0273] Inthe exemplary embodiment, with a simple struc-

ture as described above, 1t 1s possible to cause the periphery
of the key top 90 to emit light.

[0274] It should be noted that in the exemplary embodi-
ment, the key top 90 1s a member through which light cannot
pass. Alternatively, the key top 90 may be composed of a
member through which light can pass. If such a key top 1s
used, it 1s possible to cause the key top of the home button
3d and the periphery of the key top to emit light.

[0275] Further, if a structure for pushing up the key top 90
in the direction opposite to the pressing direction 1s pro-
vided, the elastic member 94 may not need to be provided.
Further, 1n (¢) of FIG. 32, the elastic member 94 1s placed at
the position where the elastic member 94 overlaps the LEDs
95 (the position where the elastic member 94 covers the
LEDs 95 from above). Alternatively, the elastic member 94
may be made smaller so as not to overlap the LEDs 935 (so
as not to cover the LEDs 95).

[0276] Further, in the above exemplary embodiment, the
light-guiding portion 91 1s surrounded by the light-shielding
portion 92. Alternatively, a light-shielding agent 1s applied to
the outer periphery of the light-guiding portion 91, thereby
preventing light from coming out of the light-guiding por-
tion 91. Such an applied light-shielding agent can be used as
an alternative to the light-shielding portion 92.

[0277] As described above, the game controller 1 accord-
ing to the exemplary embodiment includes the above com-
ponents. The above components may be used not only 1n a
two-handed game controller, but also 1n another controller.

[0278] For example, the above components may be
applied not only to the two-handed game controller 1, but
also to a one-handed controller. For example, the R-button
and the ZR-button may be provided in the one-handed
controller. Further, the configurations of the grip portion, the
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NFC function, the vibration motor, and the home button may
be applied to the one-handed controller.

[0279] Further, the components provided in the above
game controller 1 may be provided 1n a mobile game
apparatus including a display apparatus and a processing
apparatus capable of executing game processing. For
example, the mobile game apparatus may include the L/R
button and the ZL/ZR button of the game controller 1.
Further, the configurations of the grip portion, the NFC
function, the vibration motor, and the home button may be
applied to the mobile game apparatus.

[0280] Further, the components of the above game con-
troller 1 may be applied to a peripheral device for any
information processing apparatus such as a PC or a smart-
phone. For example, the configurations of the R-button and
the ZR-button may be applied to a peripheral device for a
smartphone. Further, the configurations of the grip portion,
the NFC function, the vibration motor, and the home button
may be applied to the peripheral device.

[0281] As described above, the game controller according
to the exemplary embodiment may have the following
configurations.

Configuration Al
[0282] A game controller comprising;
[0283] aholding portion configured to be held by a user;
and
[0284] a first button placed on an upper surface of the

game controller and configured to allow the user to
operate the first button with a finger of the user while
holding the holding portion, wherein

[0285] the first button includes a protruding portion
protruding 1n a direction of a back surface of the game
controller and a direction of a side surface of the game
controller.

[0286] According to the above configuration Al, 1t 1s
possible to make large a key top of a first button provided on
an upper surface of a game controller and make it easy for
a user to operate the first button. Thus, 1t 1s possible to
improve the operability of the first button provided on the
upper surface of the game controller.

Configuration A2
[0287] The game controller according to configuration Al,
wherein
[0288] the protruding portion 1s formed continuously

from a back surface side to a side surface side of the
game controller.

[0289] According to the above configuration A2, the first
button includes a protruding portion formed continuously
from a back surface side to a side surface side of the game
controller. This makes it easy for the user to operate the first
button.

Configuration A3
[0290] The game controller according to configuration A2,
wherein
[0291] a portion of the protruding portion from the back

surface side to the side surtace side 1s formed 1nto a
round shape.

[0292] According to the above configuration A3, a portion
of the protruding portion from the back surface side to the
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side surface side 1s formed into a round shape. Thus, the
finger of the user 1s likely to fit the protruding portion. This
improves the operability.

Configuration A4

[0293] The game controller according to any one of con-
figurations Al to A3, wherein
[0294] the protruding portion 1s provided such that an
upper surface of the protruding portion forms an inte-
grated surface with an upper surface of a portion of the
first button other than the protruding portion.
[0295] According to the above configuration A4, an upper
surface of the first button 1s formed as an integrated surface
with a protruding portion and a portion other than the
protruding portion. That 1s, the upper surface of the first
button 1s formed such that there 1s no difference 1n level at
the boundary between the protruding portion and the portion
other than the protruding portion. Thus, there 1s no discom-
fort when the user operates the first button.

Configuration A5

[0296] The game controller according to any one of con-
figurations Al to A4, wherein
[0297] the first button 1s provided on a side surface side
of the game controller, and
[0298] the direction of the side surface in which the
protruding portion protrudes 1s a direction of a side
surface on a side on which the first button 1s placed in
the game controller.
[0299] According to the above configuration AS, {for
example, 1n a case where the first button 1s provided on the
right side of the game controller, a protruding portion of the
first button protrudes 1n the right direction. Consequently,
for example, even a user having a short finger can operate
the first button by placing their finger from the direction of
the side surface of the game controller (e.g., the right
direction) to the protruding portion of the first button (a
portion protruding in the direction of the side surface; e.g.,
a portion protruding 1n the right direction).

Configuration A6

[0300] The game controller according to any one of con-
figurations Al to A5 wherein
[0301] an end portion of the protruding portion in the
direction of the back surface 1s formed into a round
shape as viewed from a side surface side of the game
controller.
[0302] According to the above configuration A6, an end
portion of a protruding portion in the direction of a back
surface 1s formed into a round shape. Thus, for example,
there 1s less feeling of discomfort when the user presses an
end portion of the first button 1n the direction of the back
surface than 1n a case where the end portion of the protrud-
ing portion in the direction of the back surface 1s pointed.

Configuration A’/

[0303] The game controller according to any one of con-
figurations Al to A6, wherein

[0304] 1n an end portion of the first button on a center
side of the game controller, a slope portion 1s provided.

[0305] According to the above configuration A7, 1n an end
portion of the first button on a center side of the game
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controller, a slope portion 1s provided. This makes it possible
to make 1t easy for, for example, a user having a long finger
to operate the first button.

Configuration A8

[0306] The game controller according to any one of con-
figurations Al to A7, wherein

[0307] 1n an end portion of the first button 1n the
direction of the side surface, a slope portion i1s pro-
vided, and the slope portion includes a portion sloping
at a {irst sloping angle and a portion sloping at a second
sloping angle greater than the first sloping angle.

[0308] According to the above configuration A8, 1n an end
portion of the first button in the direction of a side surface,
a slope portion 1s provided. Thus, 1t 1s easy for the user to
operate the first button. For example, a user having a short
finger can easily operate the first button by placing the tip of
the finger on the slope portion 1n the end portion of the first
button 1n the direction of the side surface. Further, the slope
portion slopes 1 two steps. Thus, i1t 1s possible to reduce
discomiort when the user operates the first button as com-
pared with a case where a single slope portion has a steep
sloping shape.

Configuration A9

[0309] The game controller according to any one of con-
figurations Al to A8, wherein

[0310] on the upper surface of the game controller, a
second button placed closer to a front surface of the
game controller than the first button 1s 1s provided, and

[0311] the further in the direction of the side surface of

the game controller, the further downward the second
button slopes.

[0312] According to the above configuration A9, it 1s
possible to provide a second button to a side of the first
button closer to a front surface of the game controller. The
further in the direction of the side surface of the game
controller, the turther downward the second button slopes.
Thus, 1t 1s possible to prevent the user from erroneously
pressing the second button when operating the first button on
a back surface side.

Configuration A10
[0313] The game controller according to configuration A9,
wherein
[0314] 1n an end portion of the second button 1n the

direction of the side surface, a slope portion i1s pro-
vided, and the slope portion includes a portion sloping
at a first sloping angle and a portion sloping at a second
sloping angle greater than the first sloping angle

[0315] According to the above configuration Al10, the
further 1n the direction of the side surface of the game
controller, the further downward the second button slopes.
Further, in an end portion of the second button 1n the
direction of the side surface, a slope portion including a
portion sloping at a first sloping angle and a portion sloping
at a second sloping angle greater than the first sloping angle
(a slope portion having two steps) 1s provided. This makes
it easy for the user to operate the first button. Thus, it 1s
possible to prevent the user from erroneously pressing the
second button when operating the first button on the back
surface side.
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Configuration All
[0316] The game controller according to any one of con-

figurations Al to A10, wherein

[0317] on the upper surface of the game controller, a
second button placed closer to a front surface of the
game controller than the first button 1s 1s provided, and

[0318] the further 1n the direction of the side surface of
the game controller, the smaller a width of an upper
surface of the second button.

[0319] According to the above configuration All, the
width of a second button 1s small on a side surface of the
game controller. Thus, when the user operates the first button
provided on a back surface side, the finger of the user 1s less
likely to touch the second button. Thus, it 1s possible to
prevent the user from erroneously operating the second
button.

Configuration A12

[0320] The game controller according to any one of con-
figurations Al to All, wherein

[0321] on the upper surface of the game controller, a
second button placed closer to a front surface of the
game controller than the first button 1s 1s provided, and

[0322] the second button includes a slope portion 1n an
end portion of the second button on a front surface side
of the game controller.

[0323] According to the above configuration Al12, an end
portion, on a front surface side, of a second button provided
on a front surface slopes. Thus, it 1s easy to access the first
button and the second button from the front surface of the
game controller.

Configuration A13

[0324] The game controller according to any one of con-
figurations Al to Al2, wherein

[0325] on the upper surface of the game controller, a
second button placed closer to a front surface of the
game controller than the first button 1s 1s provided, and

[0326] a predetermined surface 1s provided between the
first button and the second button.

[0327] According to the above configuration Al13, a pre-
determined surface (e.g., a division wall) 1s provided
between the first button and a second button, whereby the
user can use the predetermined surface as a place to put their
finger when the user does not operate the first button and the
second button. Thus, 1t 1s possible to prevent the user from
erroneously operating the first button and the second button.

Configuration Al4

[0328] The game controller according to configuration
Al3, wherein

[0329] a height of an end portion of the predetermined
surface on the back surface side of the game controller
1s smaller than a height of an end portion of the first
button on the front surface side of the game controller
when the first button 1s pressed.

[0330] According to the above configuration Al4, even
when the user presses the first button, an end portion of the
predetermined surface on a back surface side can be lower
than an end portion of the first button on the front surface
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side. Thus, 1t 1s possible to make a finger less likely to be
caught between the predetermined surface and the first
button.

Configuration Al5

[0331] The game controller according to any one of con-
figurations Al to Al4, wherein
[0332] on the upper surface of the game controller, a
second button placed closer to a front surface of the
game controller than the first button 1s 1s provided, and
[0333] 1n an end portion of the second button on a center
side of the game controller, a slope portion 1s provided.
[0334] According to the above configuration Al3, 1in an
end portion of a second button on a center side of the game
controller, a slope portion 1s provided. Thus, for example, 1t
1s possible to make 1t easy for even a user having a long
finger to operate the second button.

Configuration A16

[0335] The game controller according to configuration
Al3, wherein
[0336] the second button 1s supported to be pivotable by

a second shait placed on the center side of the game

controller and extends from the second shait in the

direction of the side surface of the game controller.
[0337] According to the above configuration A16, a sec-
ond shaft 1s located on the center side. Thus, the user can
press the second button by pressing a portion closer to a side
surface of the game controller than the second shaft.

Configuration A17

[0338] The game controller according to any one of con-
figurations Al to A16, wherein
[0339] on the upper surface of the game controller, a
second button placed closer to a front surface of the
game controller than the first button 1s 1s provided,
[0340] on the front surface of the game controller, an
operation section capable of being pressed by a finger
of the user 1s provided, and
[0341] with respect to a straight line parallel with a
direction ol pressing the operation section, an end
portion of the first button on a front surface side is
lower than an end portion of the second button on a
back surface side.
[0342] According to the above configuration Al7/, at least
at the boundary between the first button and a second button,
the heights of the first button and the second button are
different from each other. Thus, the user can recognize the
first button and the second button only by touching the first
button and the second button with their finger. Thus, 1t 1s
possible to prevent erroneous pressing.

Configuration A18

[0343] The game controller according to configuration
Al7, wherein
[0344] the first button 1s lower than the second button
from the end portion of the first button on the front
surface side to an end portion of the first button on the
back surface side.
[0345] According to the above configuration A18, the user
can recognize the first button and the second button only by
touching the first button and the second button with their
finger. Thus, 1t 1s possible to prevent erroneous pressing.
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Configuration A19

[0346] The game controller according to any one of con-
figurations Al to Al8, wherein
[0347] on the upper surface of the game controller, a
second button placed closer to a front surface of the
game controller than the first button 1s 1s provided, and
[0348] an end portion of the first button on a center side
of the game controller 1s located closer to the side
surface of the game controller than an end portion of
the second button on the center side of the game
controller 1s.
[0349] According to the above configuration A19, a sec-
ond button i1s placed closer to the center of the game
controller, and the first button 1s placed closer to a side
surface of the game controller. Thus, for example, the user
rotates their finger about the base of the finger and thereby
can move the finger from the position of the second button
to the position of the first button. This makes 1t possible to
make 1t easy for the user to operate the first button and the
second button.

Configuration A20

[0350] The game controller according to any one of con-
figurations Al to A19, wherein
[0351] if the game controller 1s placed on a planar
surface with a front surface of the game controller
facing up, the game controller 1s supported on a back
surface of a housing of the game controller.
[0352] According to the above configuration A20, 1n a
case where the game controller 1s placed on a planar surface,
it 15 possible to support the load of the game controller on a
back surface of a housing. Thus, even if the game controller
1s placed on a planar surface, 1t 1s possible to prevent the first
button from being pressed.

Configuration A21

[0353] The game controller according to any one of con-
figurations Al to A20, wherein
[0354] the first button 1s curved 1n a direction of an
upper surface of the first button such that the closer to
a back surface side of the game controller, the greater
a curvature of the curve.
[0355] According to the above configuration A21, the first

button 1s gradually warped upward. Thus, 1t 1s possible to
make 1t easy for the user to operate the first button.

Configuration A22

[0356] The game controller according to any one of con-
figurations Al to A21, wherein
[0357] the first button 1s supported to be pivotable by a
first shait extending 1n a left-right direction of the game
controller, and
[0358] the first shaft can be inserted only from a center
side of the game controller in the direction of the side
surface of the game controller.
[0359] According to the above configuration A22, 1t 1s
possible to extend the first button to an end portion of a side
surface of the game controller.

Configuration A23

[0360] The game controller according to configuration
A22, wherein
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[0361] the first shaft 1s 1nserted into a shaft insertion
opening placed 1n an end portion of the game controller
on a side surface side of the game controller, and a
bufler material 1s provided within the shaft insertion
opening.
[0362] According to the above configuration A23, 1t 1s
possible to firmly fix the first button. Thus, 1t 1s possible to
prevent rattling.

Configuration A24

[0363] The game controller according to any one of con-
figurations Al to A23, wherein
[0364] on the upper surface of the game controller, a
second button placed closer to a front surface of the
game controller than the first button 1s 1s provided,
[0365] the first button includes a first detection section
configured to detect that the first button 1s pressed,
[0366] the second button mcludes a second detection
section configured to detect that the second button 1s
pressed, and
[0367] the first detection section 1s located further 1n the
direction of the side surface of the game controller than
the second detection section 1s.
[0368] According to the above configuration A24, a first
detection section of the first button 1s placed on a side
surface side of the game controller, and a second detection
section of a second button 1s placed on a center side of the
game controller, whereby 1t 1s possible to make 1t easy for
the user to operate the first button and the second button.

Configuration A25

[0369] The game controller according to any one of con-
figurations Al to A24, wherein
[0370] the first button includes a first detection section
configured to detect that the first button 1s pressed,
[0371] the first button 1s supported to be pivotable by a
first shait extending in a left-right direction of the game
controller, and
[0372] the first button, the first detection section, and
the first shait are formed in an integrated manner.
[0373] According to the above configuration A25, the first
button, a first shaft for fixing the first button, and a first
detection section are formed in an integrated manner,
whereby 1t 1s possible to make an error 1in the manufacture
of the first button small. Thus, 1t 1s possible to prevent
rattling when the user operates the first button.

Configuration A26
[0374] A game controller comprising;:
g P 2
[0375] aholding portion configured to be held by a user;
[0376] a first button placed on an upper surface of the

game controller and configured to allow the user to
operate the first button with a finger of the user while
holding the holding portion; and

[0377] a second button placed on the upper surface of
the game controller and closer to a front surface of the
game controller than the first button 1s, wherein

[0378] the first button includes a protruding portion
protruding 1n a direction of a back surface of the game
controller, and

[0379] the first button and the second button are so
formed that lengths of the first button and the second
button are longer 1n a direction of a side surface of the
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game controller than lengths of the first button and the
second button 1n the direction of the back surface of the
game controller.

[0380] According to the above configuration A26, it 1s
possible to make large a key top of a first button provided on
an upper surface of a game controller and make 1t easy for
a user to operate the first button. Further, not the lengths 1n
the direction of a back surface of the first button and a
second button but the lengths 1n the direction of a side
surface of the first button and the second button are long.
Thus, it 1s possible to smoothly switch an operation between
the first button and the second button.

Configuration A27
[0381] A game controller comprising;:
g P g
[0382] a holding portion configured to be held by a user;
[0383] a first button placed on an upper surface of the

game controller and configured to allow the user to
operate the first button with a finger of the user while
holding the holding portion; and

[0384] a second button placed on the upper surface of
the game controller and closer to a front surface of the
game controller than the first button 1s, wherein

[0385] 1n an end portion of the first button closer to a
center of the game controller, a first slope portion is

provided,

[0386] 1n an end portion of the second button closer to
the center of the game controller, a second slope portion
1s provided, and

[0387] 1n an end portion of the second button i a
direction of a side surface, a third slope portion 1is
provided and includes a portion sloping at a first
sloping angle and a portion sloping at a second sloping,
angle greater than the first sloping angle.

[0388] According to the above configuration A27, on an
upper surface of a game controller, a first button, a front
surface side, and a second button are provided on a back
surface side. End portions of the first button and the second
button on a center side slope. An end portion of the second
button 1n the direction of a side surface slopes 1n two steps.
Thus, 1t 1s easy for even a user having a long finger to operate
the first button and the second button. For example, 1n a case
where a user having a long finger operates the first button,
the user operates the first button by placing their finger on a
first slope portion 1n the end portion of the first button on the
center side. In this case, the finger may hit the end portion
of the second button in the direction of the side surface and
erroneously press the second button. However, the end
portion of the second button 1n the direction of the side
surface slopes. Thus, 1t 1s possible to prevent such an
erroneous operation.

Configuration A28
[0389] A game controller comprising;
[0390] aholding portion configured to be held by a user;
[0391] a first button placed on an upper surface of the

game controller and configured to allow the user to
operate the first button with a finger of the user while
holding the holding portion; and

[0392] a second button placed on the upper surface of
the game controller and closer to a front surface of the
game controller than the first button 1s, wherein
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[0393] a predetermined surface 1s provided between the
first button and the second button, and
[0394] the first button includes a protruding portion
protruding at least 1n a direction of a side surface of the
game controller.
[0395] According to the above configuration A28, a pre-
determined surface 1s provided between a first button and a
second button. Thus, a user can place their finger between
the first button and the second button when the user does not
operate the first button and the second button. In this case,
in the case of a user having a short finger, it may be diflicult
for the finger to reach the first button. However, the first
button includes a protruding portion protruding in the direc-
tion of a side surface. Thus, 1t 1s easy for even a user having
a short finger to operate the first button.

Configuration Bl

[0396] A game controller for performing a game operation
by holding the game controller with both hands, the game
controller comprising:

[0397] a main body housing including a controller main
body portion 1n which an operation section for a game
operation 1s placed, a first protruding portion, and a
second protruding portion and formed by connecting a
first housing member and a second housing member;

[0398] a first grip member configured to be held by one
hand of a user, connected to the first protruding portion
of the main body housing, and covering at least a part
of a boundary portion between the first housing mem-
ber and the second housing member; and

[0399] asecond grip member separate from the first grip
member, configured to be held by the other hand of the
user, connected to the second protruding portion of the
main body housing, and covering at least a part of a
boundary portion between the first housing member
and the second housing member.

[0400] According to the above configuration Bl, 1t is
possible to cover a boundary portion between a first housing
member and a second housing member with a grip member.
When a user holds a protruding portion (a grip portion) of a
game controller, 1t 1s possible to make the protruding portion
likely to fit the hand well, and improve the operability.

Configuration B2

[0401] The game controller according to configuration B1,
wherein
[0402] the first grip member and the second grip mem-

ber have shapes symmetrical with each other.
[0403] According to the above configuration B2, for
example, 1t 1s possible to provide a game controller includ-
ing symmetrical grip members.

Configuration B3

[0404] The game controller according to configuration B1
or B2, wherein
[0405] the first grip member and the second grip mem-
ber are hollow members and are so shaped as to
protrude 1n a predetermined direction.
[0406] According to the above configuration B3, 1t is
possible to shape the grip portion so as to protrude in a
predetermined direction. It 1s possible to shape the grip
portion so that 1t 1s easy for the user to grip the grip portion.
It 1s possible to improve the operability.
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Configuration B4

[0407] The game controller according to any one of con-
figurations B1 to B3, wherein

[0408] the first protruding portion and the second pro-
truding portion are so shaped as to protrude in a
predetermined direction, and

[0409] 1f the first protruding portion and the second
protruding portion are cut along a plane perpendicular
to the predetermined direction, the first grip member
and the second grip member cover entirety of outer
peripheries of cross sections of the first protruding
portion and the second protruding portion.

[0410] According to the above configuration B4, the
entirety of the outer periphery of a first protruding portion 1s
covered with a first grip member, and the entirety of the
outer periphery of a second protruding portion 1s covered
with a second grip member. Thus, when the user holds a grip
portion of the game controller, 1t 1s possible to make the grip
portion likely to fit the hand well, and 1mprove the oper-
ability.

Configuration B5

[0411] The game controller according to any one of con-
figurations B1 to B4, wherein

[0412] 1f the user views the game controller from front
while holding the first grip member and the second grip
member, the first protruding portion and the second
protruding portion protrude downward from the con-
troller main body portion.

[0413] According to the above configuration B3, the user
can hold the grip portion protruding downward from a
controller main body portion. If the user holds the grip
portion, the user can view the controller main body portion
from front. This improves the operability of the controller.

Configuration B6

[0414] The game controller according to any one of con-
figurations B1 to B5, wherein

[0415] 1if the user views the game controller from front
while holding the first grip member and the second grip
member, the first protruding portion and the second
protruding portion are curved in a direction of a back
surface of the game controller.

[0416] According to the above configuration B6, the grip
member 1s curved 1n the direction of a back surface. This
makes 1t easy for the user to grip the grip portion. Thus, 1t
1s possible to improve the operability.

Configuration B7

[0417] The game controller according to any one of con-
figurations B1 to B6, wherein

[0418] 1f the user views the game controller from front
while holding the first grip member and the second grip
member, the first protruding portion 1s located to the
left of a center of the controller main body portion, and
the second protruding portion 1s located to the right of
the center of the controller main body portion.

[0419] According to the above configuration B7, the user
can hold the game controller with their left and right hands
so as to sandwich the game controller.
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Configuration B8

[0420] The game controller according to any one of con-
figurations B1 to B7, further comprising a first fixing struc-
ture configured to fix the first grip member to the first
protruding portion, and a second fixing structure configured
to 1ix the second grip member to the second protruding
portion.

[0421] According to the above configuration BS, 1t is
possible to firmly {ix first and second grip members to first
and second protruding portions.

Configuration B9

[0422] The game controller according to any one of con-
figurations B1 to B8, wherein

[0423] the first grip member includes a first guide
portion configured to guide the first grip member to a
predetermined position when the first grip member 1s
connected to the first protruding portion,

[0424] the first protruding portion includes a second
P g p
guide portion corresponding to the first guide portion,

[0425] the second grip member includes a third guide
portion configured to guide the second grip member to
a predetermined position when the second grip member
1s connected to the second protruding portion, and

[0426] the second protruding portion includes the fourth
guide portion corresponding to the third guide portion.

[0427] According to the above configuration B9, 1t is
possible to easily connect first and second grip members to
first and second protruding portions.

Configuration B10

[0428] The game controller according to configuration B9,
wherein
[0429] each of the first guide portion, the second guide

portion, the third guide portion, and the fourth guide
portion 1ncludes a guide portion on a front surface side
of the game controller and a guide portion on a back
surface side of the game controller.

[0430] According to the above configuration B10, 1t is
possible to guide the first and second grip members by two
guide portions. It 1s possible to easily connect the first and
second grip members to the first and second protruding
portions.

Configuration B11

[0431] The game controller according to configuration B9
or B10, wherein

[0432] the first grip member and the second grip mem-
ber are connected to the first protruding portion and the
second protruding portion, respectively, from one side
to the other side of each grip member,

[0433] the first guide portion of the first grip member 1s
formed so as to extend from the one side to the other
side of the first grip member,

[0434] the third guide portion of the second grip mem-
ber 1s formed so as to extend from the one side to the
other side of the second grip member,

[0435] a width of the first guide portion of the first grip
member 1s greater on the other side than on the one
side, and
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[0436] a width of the third guide portion of the second
grip member 1s greater on the other side than on the one
side.

[0437] According to the above configuration Bll, 1t is
possible to easily connect the first and second grip members
to the first and second protruding portions.

Configuration B12

[0438] The game controller according to any one of con-
figurations B9 to B11, wherein
[0439] the first guide portion of the first grip member
and the third guide portion of the second grip member
are protruding guide portions, and the second guide
portion of the first protruding portion and the fourth
guide portion of the second protruding portion are
recessed guide portions.
[0440] According to the above configuration B12, when a
orip member 1s connected to a protruding portion by a
protruding guide portion of the grip member and a recessed
guide portion of the protruding portion, it 1s possible to
guide the grip member.

Configuration B13

[0441] The game controller according to any one of con-
figurations B1 to B12, wherein
[0442] the first grip member includes mn an extremity
portion thereof a hole 1nto which a screw for connect-
ing to the first protruding portion 1s inserted, and the
second grip member includes in an extremity portion
thereof a hole into which a screw for connecting to the
second protruding portion 1s inserted.
[0443] According to the above configuration B13, a hole
1s provided 1n an extremity portion of a grip member. Thus,
it 1s possible to fix the grip portion to the protruding portion,
and 1t 1s also possible to make the hand of the user less likely
to touch the hole when the user operates the game controller.
Thus, 1t 15 possible to eliminate discomfort when the user
grips the grip portion. This can improve the operability of
the controller.

Configuration B14

[0444] The game controller according to any one of con-
figurations B1 to B13, wherein
[0445] if the user views the game controller from front
while holding the first grip member and the second grip
member, the first protruding portion 1s located to the
left of a center of the controller main body portion, and
the second protruding portion 1s located to the right of
a center of the controller main body portion, and
[0446] the first grip member and the second grip mem-
ber are formed such that if the game controller 1s
viewed from front, a length in an up-down direction of
cach grip member on left and right end portion sides 1s
longer than a length 1n an up-down direction of the grip
member on a center side of the game controller.
[0447] According to the above configuration B14, left and
right end portions ol a grip member are longer. Thus, for

example, 1t 1s possible to widen a left side surface of the grip
member on the left side and widen a right side surface of the

orip member on the right side. It 1s possible to widen a

portion that an approximate center portion of the palm of the
user hits. Thus, it 1s possible to make it easy for the user to

orip the grip member, and 1mprove the operability.
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Configuration B15

[0448] The game controller according to any one of con-
figurations B1 to B14, wherein

[0449] a height of a surface, on a first grip member side,
of a boundary portion between the first grip member
and the controller main body portion when the first grip
member 1s connected to the first protruding portion 1s
substantially the same as a height of a surface, on a
controller main body portion side, of the boundary
portion, and

[0450] a height of a surface, on a second grip member
side, of a boundary portion between the second grip
member and the controller main body portion when the
second grip member 1s connected to the second pro-
truding portion 1s substantially the same as a height of
a surface, on the controller main body portion side, of
the boundary portion.

[0451] According to the above configuration B15, there 1s
no difference in level 1n a boundary portion between a grip
member and a controller main body portion. Thus, 1t 1s

possible to smooth the boundary portion. Thus, 1t 1s possible
to improve the feel when the user holds the game controller,
and 1improve the operability.

Configuration B16

[0452] The game controller according to any one of con-
figurations B1 to B15, wherein

[0453] the first housing member 1s a housing member
on a front surface side of the game controller, and the
second housing member 1s a housing member on a back
surface side of the game controller.

[0454] According to the above configuration B16, it 1s
possible to form a main body housing with a housing
member on a front surface side and a housing member on a
back surface side.

Configuration B17

[0455] The game controller according to any one of con-
figurations B1 to B16, wherein

[0456] wvibrators are provided inside the first grip mem-
ber and the second grip member, and

[0457] the vibrators come 1nto direct contact with the
first grip member and the second grip member, and the
vibrators come nto contact with the first protruding
portion and the second protruding portion through
bufler members.

[0458] According to the above configuration B17, 1t 1s
possible to make a vibration likely to be transmitted to the
hand of the user.

Configuration B18

[0459] A pair of grip members attached to a main body
housing of a game controller formed by connecting a first
housing member and a second housing member, the pair of
orip members comprising;:
[0460] a first grip member configured to be held by one
hand of a user; and

[0461] a second grip member configured to be held by
the other hand of the user, wherein

[0462] the first grip member 1s connected to a first
grip
protruding portion of the main body housing and covers
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at least a part of a boundary portion between the {first
housing member and the second housing member, and

[0463] the second grip member 1s separate from the first
ogrip member, 1s connected to a second protruding
portion of the main body housing, and covers at least a
part of a boundary portion between the {first housing
member and the second housing member.

[0464] According to the above configuration B18, 1t is
possible to cover two protruding portions of a main body
housing with a pair of grip members. When a user holds a
orip portion attached to a game controller, it 1s possible to
make the grip portion likely to fit the hand well. It 1s possible
to improve the operability of the controller.

Configuration B19

[0465] A pair of grip members attached to a main body
housing of a game controller formed by connecting a
front-surface-side housing member and a back-surface-side
housing member, the pair of grip members comprising:

[0466] a first grip member configured to be held by one
hand of a user; and

[0467] a second grip member configured to be held by
the other hand of the user, wherein

[0468] the first grip member 1s connected to a first
protruding portion of the main body housing and covers
at least a part of a boundary portion between the
front-surface-side housing member and the back-sur-
face-side housing member,

[0469] the second grip member 1s separate from the first
ogrip member, 1s connected to a second protruding
portion of the main body housing, and covers at least a
part of a boundary portion between the front-surface-
side housing member and the back-surface-side hous-
ing member,

[0470] the first grip member and the second grip mem-
ber are hollow members,

[0471] the first grip member includes 1 an extremity
portion thereol a hole into which a screw for connect-
ing to the first protruding portion is mserted, and

[0472] the second grip member includes 1n an extremity
portion thereot a hole 1into which a screw for connect-
ing to the second protruding portion 1s inserted.

[0473] According to the above configuration B19, 1t is
possible to cover two protruding portions of a main body
housing with a pair of grip members. When a user holds a
orip portion attached to a game controller, it 1s possible to
make the grip portion likely to fit the hand well. It 1s possible
to 1improve the operability of the controller.

Configuration B20

[0474] A game controller for performing a game operation
by holding the game controller with both hands, the game
controller comprising:

[0475] a main body housing;

[0476] a first grip member connected to the main body
housing and configured to be held by one hand of a
user;

[0477] asecond grip member separate from the first grip

member, connected to the main body housing, and
configured to be held by the other hand of the user;

[0478] a first vibrator provided inside the first grip
member:; and
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[0479] asecond vibrator provided inside the second grip
member, wherein

[0480] the first vibrator comes 1nto direct contact with
the first grip member and comes 1nto contact with the
main body housing through a first bufler member, and

[0481] the second vibrator comes into direct contact
with the second grip member and comes 1nto contact
with the main body housing through a second bufler
member.

[0482] In the above configuration B20, a first vibrator
comes 1nto direct contact with a first grip member, while
coming 1nto contact with a main body housing through a
buller member. Further, a second vibrator comes into direct
contact with a second grip member, while coming into
contact with the main body housing through a buller mem-
ber. Consequently, it 1s possible to separate the vibration of
the first grip member and the vibration of the second grip
member and, for example, prevent vibrations to the two grip
members from being mixed with each other.

Configuration C1

[0483] A game controller capable of reading data from an
external storage device through contactless communication,
the game controller comprising:

[0484]

[0485] an antenna built into the housing and used for the
contactless communication;

a housing;

[0486] a first operation button provided on the housing,
wherein
[0487] on the housing, the first operation button 1s

placed 1n a region where data can be read from the
external storage device using the antenna, and

[0488] a height of an upper surtace of the first operation
button 1s substantially the same as or lower than a
height of a surface of the housing.

[0489] According to the above configuration CI1, 1t 1s
possible to place a first operation button in the above region.
The height of an upper surface of the first operation button
1s substantially the same as or lower than the height of a
surface of a housing. Thus, even 1f an external storage device
1s placed in the region, 1t 1s possible to prevent the first
operation button from being erroneously pressed, and
improve the operability of a game controller having a
contactless commumnication function. Further, the upper sur-
face of the first operation button 1s made low, and the first
operation button 1s placed in the region, whereby 1t is
possible to prevent an erroneous operation on the first
operation button, while saving space.

Configuration C2

[0490] The game controller according to configuration C1,
wherein, when the game controller 1s held and viewed from
a front of the game controller, the first operation button 1s
placed at a position where the first operation button overlaps
at least a part of a region surrounded by the antenna.

[0491] According to the above configuration C2, the first
operation button can overlap a region where an antenna 1s
placed, and it 1s possible to make effective use of space. It
should be noted that the region surrounded by the antenna
may be on a line of the antenna or within the antenna.
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Configuration C3

[0492] The game controller according to configuration C1
or C2, wherein
[0493] the housing includes a first region including a
position corresponding to a center of the region, and a
second region around the first region, and
[0494] the first operation button 1s placed 1n the second
region on the housing.
[0495] According to the above configuration C3, 1t is
possible to place the first operation button around the center
of the region, and for example, 1t 1s possible to prevent the
first operation button from being touched when data 1s read
from the external storage device through contactless com-
munication. Further, for example, 1n a case where the
external storage device 1s small, 1t 1s possible to perform
contactless communication with the external storage device,
while operating the first operation button.

Configuration C4

[0496] The game controller according to any one of con-
figurations C1 to C3, wherein
[0497] as the first operation button, a plurality of first
operation buttons are provided.
[0498] According to the above configuration C4, it 1s
possible to place a plurality of operation buttons in the
region.

Configuration C5

[0499] The game controller according to any one of con-
figurations C1 to C4, wherein

[0500] the first operation button 1s a home button.
Configuration C6
[0501] The game controller according to any one of con-

figurations C1 to C5, wherein

[0502] the first operation button 1s a button used to
capture a screen.

[0503] According to the above configurations C5 and C6,
it 15 possible to place a home button and a capture button 1n
the region. These buttons are buttons used relatively less
frequently during a normal game. Thus, 1t 1s possible to
perform contactless communication with the external stor-
age device without hindering a game operation.

Configuration C7

[0504] The game controller according to any one of con-
figurations C1 to C6, wherein
[0505] on a certain surface of the housing on which the
first operation button 1s provided, a second operation
button different from the first operation button 1s
placed, and
[0506] a height of the first operation button from the
surface of the housing i1s lower than a height of the
second operation button from the surface of the hous-
ng.
[0507] According to the above configuration C7/, 1t 1s
possible to make the first operation button placed in the
region lower than a second operation button and prevent an
erroneous operation on the first operation button by the
external storage device coming into contact with the first
operation button when contactless communication 1s per-
tormed. Thus, 1t 1s possible to improve the operability.
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Configuration C8

[0508] The game controller according to configuration C7,
wherein
[0509] the second operation button 1s placed at a posi-

tion further away from the antenna than the first opera-

tion button 1is.
[0510] According to the above configuration C8, the sec-
ond operation button 1s placed at a position away {from an
antenna, whereby 1t 1s possible to prevent an erroneous
operation on the second operation button by the external
storage device coming into contact with the second opera-
tion button when contactless communication 1s performed.
Further, the height of the second operation button from the
surface of the housing i1s greater than the height of the first
operation button from the surface of the housing. Thus, the
second operation button has higher operability.

Configuration C9

[0511] The game controller according to any one of con-
figurations C1 to C8, wherein
[0512] the antenna 1s placed 1n the housing and closer to
a front surface of the game controller than a center of
the housing in a front-back direction of the game
controller 1s.
[0513] According to the above configuration C9, an
antenna 1s placed at a position near the front surface of a
game controller. Thus, 1t 1s possible to make 1t easy to
perform contactless commumnication with the external stor-
age device placed on the front surface of the game controller.

Configuration C10

[0514] The game controller according to any one of con-
figurations C1 to C9, wherein
[0515] the antenna i1s placed at a center 1n a left-right
direction of the game controller.

[0516] According to the above configuration CI10, the
center 1n a left-right direction of the game controller can be
the reading range.

Configuration Cl11

[0517] The game controller according to any one of con-
figurations C1 to C10, wherein

[0518] the contactless communication 1S communica-
tion using NFC (Near Field Communication).

Configuration C12

[0519] The game controller according to any one of con-
figurations C1 to C10, wherein

[0520] the contactless communication 1s communica-
tion using RFID.
[0521] According to the above configurations C11 and
C12, 1t 1s possible to perform contactless communication
using an NFC technique and an RFID technique.

Configuration C13

[0522] The game controller according to any one of con-
figurations C1 to C12, wherein
[0523] 1n the housing, a first substrate and a second
substrate placed closer to a back surface of the game
controller than the first substrate 1s are provided, and

[0524] the antenna 1s placed on the first substrate.



US 2024/0042310 Al

[0525] According to the above configuration C13, 1t is
possible to provide an antenna on a {irst substrate placed on
a Tront surface side of a game controller and make 1s easy to
perform contactless communication with the external stor-
age device placed on the front surface of the game controller.
Further, a substrate has a two-layer structure, whereby it 1s
possible to make the area of a single substrate small and
configure the controller to be small.

Configuration C14

[0526] The game controller according to configuration
C13, wherein
[0527] on the second substrate, a control circuit for

controlling the game controller 1s placed.

[0528] According to the above configuration C14, 1t 1s
possible to provide a control circuit on a second substrate
placed on a back surface side.

Configuration C15

[0529] The game controller according to configuration
C13 or C14, wherein

[0530] the antenna 1s placed on a back side of the first
substrate.
[0531] According to the above configuration C15, 1t 1s

possible to make eflective use of the limited area of a
substrate and improve the degree of freedom 1n design.

Configuration C16

[0532] The game controller according to configuration
C135, wherein
[0533] on a front side of the first substrate, a switch for

detecting an operation on the first operation button is
placed.

[0534] According to the above configuration C16, 1t 1s
possible to place a switch for the first operation button on a
front side of the first substrate and place the antenna on a
back side of the first substrate. Thus, it 1s possible to place

the first operation button, regardless of the position of the
antenna.

Configuration C17

[0535] A game controller capable of reading data from an
external storage device through contactless communication,
the game controller comprising:

[0536] a housing;
[0537] an antenna built into the housing and used for the
contactless communication;

[0538] a first operation button provided on the housing,
wherein on the housing, the first operation button 1is
placed 1n a region where data can be read from the
external storage device using the antenna, and

[0539] when the game controller 1s held and viewed
from a front of the game controller, the first operation
button 1s placed at a position where the first operation
button overlaps at least a part of a region surrounded by
the antenna.

[0540] According to the above configuration C17/, the first
operation button can overlap a region where an antenna 1s
placed, and it 1s possible to make effective use of space. It
should be noted that a region surrounded by the antenna may
be on a line of the antenna or within the antenna.
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Configuration C18

[0541] The game controller according to any one of con-
figurations C1 to C17, wherein

[0542] the first operation button 1s lower than the sur-
face of the housing 1n a state where the first operation
button 1s pressed.

[0543] According to the above configuration C18, the first
operation button 1s lower than the surface of the housing 1n
a state where the first operation button 1s pressed. Thus, 1n
a case where the external storage device i1s placed in the
region, 1t 1s possible to prevent unintended pressing of the
first operation button from being detected. That 1s, in this
configuration, in a case where the external storage device 1s
placed in the region, whereby the external storage device
touches the first operation button, the position of the first
operation button may go down to almost the same position
as the housing surface, but the first operation button 1is
unlikely to become lower the surface of the housing. Thus,
in a case where a user does not itend to press the first
operation button and merely places the external storage
device 1n the region, it 1s less likely that the pressing of the
first operation button 1s detected. Thus, 1t 1s possible to
prevent an erroneous operation.

Configuration D1

[0544] A game controller capable of reading data from an
external storage device through contactless communication,
the game controller comprising:

[0545] a first substrate provided in a housing; and

[0546] a second substrate provided 1n the housing and
placed closer to a back surface of the game controller
than the first substrate 1s, wherein

[0547] an antenna used for the contactless communica-
tion 1s placed on the first substrate.

[0548] According to the above configuration D1, 1mn a
housing of a game controller, a first substrate and a second
substrate placed closer to a back surface of the game
controller than the first substrate 1s are provided, and an
antenna for contactless communication 1s provided on the
first substrate. Consequently, 1t 1s possible to make 1t easy to
perform contactless communication with an external storage
device placed on a front surface of the game controller.
Further, a substrate has a two-layer structure, whereby 1t 1s
possible to determine the placement of another circuit with-
out influencing the position of the antenna, and improve the
degree of freedom 1n design.

Configuration D2

[0549] The game controller according to configuration D1,
wherein
[0550] the antenna 1s placed on a back surface of the

first substrate.

[0551] According to the above configuration D2, the
antenna 1s placed on a back surface of the first substrate.
Thus, for example, 1t 1s possible to place another circuit on
a Tront surface of the first substrate and make eflective use
of the limited area of a substrate.

Configuration D3

[0552]
wherein

The game controller according to configuration D2,
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[0553] a switch for detecting an operation on an opera-
tion button 1s provided on a front surface of the first
substrate.

[0554] According to the above configuration D3, a switch
for an operation button 1s placed on the front surface of the
first substrate, and the antenna 1s placed on the back surface
of the first substrate. Thus, 1t 1s possible to place the
operation button, regardless of the position of the antenna
and 1mprove the degree of freedom in design.

Configuration D4

[0555] The game controller according to configuration D3,
wherein
[0556] the switch 1s placed at a position corresponding

to a region 1ncluded 1n the housing and surrounded by
the antenna.

[0557] According to the above configuration D4, the
switch for the operation button 1s provided at a position
corresponding to a region surrounded by the antenna. Thus,
it 1s possible to place the operation button in a region, in the
housing, where contactless communication can be per-
formed.

Configuration D5

[0558] The game controller according to any one of con-
figurations D1 to D4, wherein

[0559] a control circuit for controlling the contactless
communication 1s placed on the second substrate.

[0560] According to the above configuration D35, the
antenna 1s placed on the first substrate, while a control
circuit for contactless communication 1s placed on the
second substrate. Thus, 1t 15 possible to place the control
circuit, regardless of the position of the antenna and improve

the degree of freedom 1n design.

Configuration D6

[0561] The game controller according to any one of con-
figurations D1 to D3, wherein

[0562] an analog stick 1s placed on a front surface of the
second substrate.

[0563] According to the above configuration D6, the
antenna 1s placed on the first substrate on a front surface side
of the housing of the game controller, and an analog stick 1s
placed on the second substrate on a back surface side.
Consequently, 1t 1s possible to shorten the distance between
the antenna and the front surface of the housing, while
securing the length of an operation section for the analog
stick. Further, the analog stick 1s placed on a substrate,
whereby 1t 1s possible to reduce the number of components.

Configuration D7/

[0564] The game controller according to any one of con-
figurations D1 to D6, wherein

[0565] when the first substrate and the second substrate
are projected onto a plane parallel with a front of the
game controller, the projected first substrate overlaps at
least a part of the projected second substrate.

[0566] According to the above configuration D/, the struc-
ture 1s such that two substrates overlap each other. Thus, it
1s possible to configure a game controller to be small.
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Configuration D8

[0567] The game controller according to any one of con-
figurations D1 to D/, wherein
[0568] when the switch and the antenna are projected
onto a plane parallel with a front of the game controller,
the projected switch 1s placed 1n a region surrounded by
the projected antenna.
[0569] According to the above configuration DS, 1t is
possible to place an operation button in a region where
contactless communication can be performed.

Configuration E1

[0570] A game controller comprising:
[0571] a housing; and
[0572] a vibrator placed 1n the housing and capable of

vibrating 1 a first direction and a second direction
different from the first direction, wherein
[0573] the vibrator comes into contact with the housing
at least on a first surface corresponding to the first
direction.
[0574] According to the above configuration E1, vibrator
1s brought 1nto contact with a housing on a first surface of the
vibrator. Thus, 1t 1s possible to make a vibration 1n a first
direction likely to be transmitted to the housing, and
improve a vibration experience for a user.

Configuration E2

[0575] The game controller according to configuration E1,
wherein
[0576] the vibrator comes into contact with the housing

on the first surface corresponding to the first direction

and a second surface corresponding to the second

direction.
[0577] According to the above configuration E2, a vibrator
1s brought into contact with a housing on a first surface and
a second surface of the vibrator. Thus, 1t 1s possible to make
vibrations 1n a first direction and a second direction of the
vibrator likely to be transmuitted to the housing, and improve
a vibration experience for a user.

Configuration E3

[0578] The game controller according to configuration E2,
wherein
[0579] the first surface 1s a surface substantially

orthogonal to the first direction, and the second surface
1s a surface substantially orthogonal to the second
direction.
[0580] According to the above configuration E3, a surface
orthogonal to a vibration direction 1s brought into contact
with the housing. Thus, 1t 1s possible to make a vibration of
the vibrator likely to be transmitted to the housing.

Configuration E4

[0581] The game controller according to any one of con-
figurations E1 to E3, wherein

[0582] the first direction and the second direction are

substantially orthogonal to each other.

[0583] According to the above configuration E4, 1t is
possible to vibrate a game controller using vibrators vibrat-
ing 1n directions orthogonal to each other. Thus, it 1s possible
to cause the user to experience vibrations 1n different direc-
tions.
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Configuration E5

[0584] The game controller according to any one of con-
figurations E1 to E4, wherein
[0585] when the game controller 1s viewed from front,
the first direction 1s a substantial left-right direction of
the game controller.
[0586] According to the above configuration E5, 1t is
possible to vibrate a game controller in a left-right direction.
Thus, 1t 1s possible to cause the user to experience a vibration
in the left-right direction.

Configuration E6

[0587] The game controller according to any one of con-
figurations E1 to E5, wherein
[0588] when the game controller 1s viewed from front,
the second direction 1s a substantial front-back direc-
tion of the game controller.
[0589] According to the above configuration E6, 1t is
possible to vibrate a game controller 1n a front-back direc-
tion. Thus, it 1s possible to cause the user to experience a
vibration 1n the front-back direction.

Configuration E7

[0590] The game controller according to any one of con-
figurations El1 to E6, wherein

[0591] the vibrator has a substantially cuboid shape.
[0592] According to the above configuration E7, it 1s
possible to bring the vibrator into contact with a surface of

the housing in a wider area. Thus, it 1s possible to make a
vibration likely to be transmitted to the user.

Configuration E8

[0593] The game controller according to any one of con-
figurations E1 to E7, wherein

[0594] the wvibrator comes into contact with a planar

surface portion of an 1nner surface of the housing.

[0595] According to the above configuration ES, the vibra-
tor 1s brought into contact with a planar surface portion of
the housing. Thus, 1t 1s possible to make a contact area large.
It 1s possible to make a vibration of the vibrator likely to be
transmitted to the housing. It 1s possible to make a vibration
likely to be transmitted to the user.

Configuration E9

[05396] The game controller according to any one of con-
figurations E1 to E8, wherein
[0597] the housing includes a first portion and a second
portion thicker than the first portion, and
[0598] the vibrator comes 1nto contact with the first
portion of the housing.
[0599] According to the above configuration E9, the vibra-
tor comes 1nto contact with a thinner portion of the housing.
Thus, 1t 1s possible to make a vibration of the vibrator likely
to be transmitted to the housing. It 1s possible to make a
vibration likely to be transmitted to the user.

Configuration E10

[0600] The game controller according to any one of con-
figurations E1 to E9, wherein
[0601] the vibrator comes 1nto contact with a rib portion
of an 1nner surface of the housing.
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[0602] According to the above configuration E10, 1t 1s
possible to bring the vibrator into contact with a rib portion
(a protruding portion) within the housing.

Configuration E11

[0603] The game controller according to any one of con-
figurations E1 to E10, wherein

[0604] the vibrator 1s accommodated 1n a holder, and

the holder 1s fixed to the housing.

[0605] According to the above configuration Ell, the
vibrator 1s accommodated 1n a holder, and the holder 1s fixed
to the housing, whereby it 1s possible to fix the vibrator
within the housing.

Configuration E12

[0606] The game controller according to configuration
E11, wherein
[0607] the holder 1s so shaped as to cover at least a part

of the vibrator, and at least a surface of the holder

corresponding to the first surface of the vibrator is

open.
[0608] According to the above configuration E12, 1t 1s
possible to expose the first surface of the vibrator through an
opening portion of the holder and cover the other surfaces of
the vibrator with the holder. The first surface of the vibrator
1s exposed through the opening portion of the holder and
come 1nto contact with the housing. Thus, a vibration in the
first direction 1s likely to be transmitted to the housing. It 1s
possible to make a vibration likely to be transmitted to the
user. On the other hand, the other surfaces of the vibrator are
covered with the holder. Thus, the holder absorbs a vibration
of the vibrator and can make the vibration less likely to be
transmitted to the housing.

Configuration E13

[0609] The game controller according to configuration
E1l or E12, wherein

[0610] the holder 1s formed of an elastic material.
[0611] According to the above configuration E13, 1t 1s
possible to cover the vibrator with a relatively soft material
and make the holder likely to absorb a vibration of the
vibrator.

Configuration E14

[0612] The game controller according to any one of con-
figurations E1 to E13, wherein

[0613] the game controller includes as the vibrator a
first vibrator and a second vibrator,

[0614] the first vibrator can vibrate 1n a first direction
and a second direction diflerent from the first direction,

[0615] the second vibrator can vibrate 1n a first direction
and a second direction diflerent from the first direction,

[0616] the housing includes a left grip portion config-
ured to be held by a left hand of a user, and a right grip
portion configured to be held by a right hand of the
user,

[0617] the first vibrator 1s placed in the leit grip portion,
and the second vibrator i1s placed 1in the night grip
portion,

[0618] the first vibrator comes into contact with the left
grip portion on a first surface corresponding to the first
direction and a second surface corresponding to the
second direction, and
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[0619] the second vibrator comes 1nto contact with the
right grip portion on a {irst surface corresponding to the
first direction and a second surface corresponding to the
second direction.

[0620] According to the above configuration El14, 1t 1s
possible to place vibrators 1n left and right grip portions to
be held by the user, and impart a vibration to each of the left
and right hands of the user. Further, the first surface and the
second surface of the vibrator come 1nto contact with the left
and right grip portions, respectively. Thus, vibrations are
likely to be transmitted to the leit and rnight grip portions.
Further, it 1s possible to vibrate each of the left and right grip
portions. Thus, 1t 1s possible to separate leit and right
vibrations and cause the user to experience various types of
vibrations. It should be noted that “the first vibrator can
vibrate 1n a first direction and a second direction different
from the first direction” means that the first vibrator itself
can vibrate in two directions. Similarly, “the second vibrator
can vibrate 1 a first direction and a second direction
different from the first direction” means that the second
vibrator 1itself can vibrate in two directions. With respect to
the game controller, the two vibration directions of the first
vibrator may or may not coincide with the two vibration
directions of the second vibrator, depending on the orienta-
tions of the first vibrator and the second vibrator.

Configuration E15

[0621] The game controller according to any one of con-
figurations E1 to E14, wherein

[0622] the housing includes a grip portion configured to
be held by a hand of a user, and

[0623] the first surface of the vibrator comes mto con-
tact with a first portion which is included 1n the grip
portion and with which a palm of the user comes 1nto
contact.

[0624] According to the above configuration E15, the first
surface of the vibrator and a first portion of a grip portion are
brought 1nto contact with each other, whereby 1t 1s possible
to make a vibration 1n the first direction of the vibrator likely
to be transmitted to a palm of the user.

Configuration E16

[0625] The game controller according to configuration
E15, wherein

[0626] the grip portion includes a second portion dii-
ferent from the first portion,

[0627] the first portion hits an approximate center por-
tion of the palm of the user, and the second portion hits

a portion of a finger of the user,

[0628] a second surface corresponding to the second
direction of the vibrator comes into contact with the
second portion of the grip portion,

[0629] a resonance frequency of a vibration 1n the first
direction 1s different from a resonance frequency of a
vibration 1n the second direction.

[0630] According to the above configuration E16, 1t is
possible to impart vibrations at different frequencies to a
center portion of the palm of the user and a finger portion of
the user, and cause the user to feel different types of
vibrations depending on the portion of the hand.

30
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Configuration E17

[0631] The game controller according to any one of con-
figurations E1 to E16, wherein

[0632] when the game controller 1s viewed from front,
the first direction 1s a substantial left-right direction of
the game controller, and the second direction i1s a
substantial front-back direction of the game controller,
and

[0633] a resonance frequency of a vibration in the first
direction 1s different from a resonance frequency of a
vibration 1n the second direction.

[0634] According to the above configuration E17, 1t 1s
possible to vibrate the vibrator at different resonance 1ire-
quencies 1n a left-right direction and a front-back direction
of a game controller. Thus, 1t 1s possible to cause the user to
feel diflerent types of vibrations in the left-right direction
and the front-back direction.

Configuration E18

[0635] The game controller according to any one of con-
figurations E1 to E17, wherein

[0636] the housing includes a main body housing and a
orip portion configured to be held by a hand of a user,
and

[0637] at least the first surface of the vibrator comes

into direct contact with the grip portion.

[0638] According to the above configuration E18, 1t 1s
possible to bring the vibrator into direct contact with a grip
portion of the housing, and make a vibration of the vibrator
likely to be transmitted to the grip portion.

Configuration E19

[0639] The game controller according to configuration
E18, wherein
[0640] the vibrator comes 1nto contact with the main

body housing through a builer member.

[0641] According to the above configuration E19, the
vibrator comes into direct contact with the grip portion,
while the wvibrator comes into contact with a main body
housing through a bufler member. Thus, 1t 1s possible to
make a vibration of the vibrator likely to be transmitted to
the grip portion, while 1t 1s possible to make a vibration less
likely to be transmitted to the main body housing.

Configuration E20

[0642] The game controller according to any one of con-
figurations E1 to E19, wherein

[0643] a resonance frequency of a vibration in the first
direction 1s diflerent from a resonance frequency of a
vibration 1n the second direction.

[0644]

possible to vibrate a game controller at di
frequencies, and cause the user to feel vibrations at di
resonance Irequencies.

According to the above configuration E20, 1t 1s
Terent resonance
Terent

Configuration E21

[0645]

[0646] the vibrator has as resonance frequencies a first
resonance frequency and a second resonance frequency
different from the first resonance frequency.

A game controller including a vibrator, wherein
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[0647] According to the above configuration E21, 1t 1s
possible to vibrate a game controller at different resonance
frequencies, and cause a user to feel vibrations at different
resonance Ifrequencies.

Configuration E22

[0648] The game controller according to configuration
E21, wherein

[0649] the vibrator 1s a linear vibration actuator.
[0650] According to the above configuration E22, 1t is
possible to use a linear vibration actuator as a vibrator

vibrating at different resonance frequencies and vibrate a
vibrator in a linear direction.

Configuration F1

[0651] A game controller comprising;
[0652] a housing including an aperture portion;
[0653] akey top of an operation button exposed through

the aperture portion and configured to be pressed with
a finger of a user;

[0654] a light-emitting section;

[0655] a tubular light-guiding portion configured to
guide light from the light-emitting section and sur-
rounding an outer periphery of the key top;

[0656] a light-shielding portion surrounding an outer
periphery of the light-guiding portion; and

[0657] a switch placed below the key top, wherein

[0658] an upper surface of the key top and an upper
surface of the light-guiding portion are exposed
through the aperture portion.

[0659] According to the above configuration F1, a light-
guiding portion 1s exposed through an aperture portion of a
housing, and the light-guiding portion 1s surrounded by a
light-shielding portion. Consequently, 1t 1s possible to guide
light to a surface of the housing such that light does not come
out of the light-guiding portion, and 1t 1s possible to cause an
operation button to emit light, for example, 1n a ring-shaped
mannet.

[0660] It should be noted that the light-shielding portion
includes a member formed of a light-shielding material, and
a member obtained by applying a light-shielding agent to the
outer periphery of the light-guiding portion.

Configuration F2

[0661]
wherein

[0662]
top.
[0663] According to the above configuration F2, a switch

1s provided below a key top. Thus, it 1s possible to simplily
the structure of a button.

The game controller according to configuration F1,

the switch 1s placed below a center of the key

Configuration F3

[0664] The game controller according to configuration F1
or F2, further comprising
[0665] an elastic portion placed below the key top and
configured to bias the key top 1n a direction opposite to
a pressing direction, wherein
[0666] when the key top 1s pressed, the key top comes
into contact with the switch through the elastic portion.
[0667] According to the above configuration F3, 1t is
possible to push up a key top with a simple structure.
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Configuration F4

[0668] The game controller according to configuration F3,
wherein
[0669] the elastic portion 1s formed of a light-guiding

material, and

[0670] the light-emitting section 1s placed below the
clastic portion and at a position where the light-emat-
ting section overlaps the elastic portion.

[0671] According to the above configuration F4, even 1f an
clastic portion 1s placed at a position where the elastic
portion overlaps a light-emitting section, it 1s possible to
transmit light from the light-emitting section and cause the
light to be incident on the light-guiding portion.

Configuration F5

[0672] The game controller according to any one of con-
figurations F1 to F4, wherein

[0673] the light-shielding portion 1s tubular.

[0674] According to the above configuration F35, it 1s
possible to cover a tubular light-guiding portion with a
tubular light-shielding portion.

Configuration F6

[0675] The game controller according to any one of con-
figurations F1 to F3, wherein

[0676] the light-emitting section i1s placed inside a
region surrounded by the light-shielding portion.

[0677] According to the above configuration F6, 1t is
possible to prevent light from the light-emitting section from
coming out of the light-shielding portion.

Configuration F7

[0678] The game controller according to any one of con-
figurations F1 to F6, wherein

[0679] as the light-emitting section, a plurality of light-
emitting sections are provided.
[0680] According to the above configuration F7, 1t 1s

possible to cause the light-guiding portion to emit light by
climinating the unevenness of light.

Configuration F8

[0681] The game controller according to any one of con-
figurations F1 to F7, wherein

[0682] as the light-emitting section, a plurality of light-
emitting sections are placed at positions symmetrical
with respect to a center of the key top.

[0683] According to the above configuration F8, light-
emitting sections are placed at positions symmetrical with
respect to a key top. Thus, 1t 1s possible to cause the
light-guiding portion to uniformly emait light by eliminating
the evenness of light.

Configuration F9

[0684] The game controller according to any one of con-
figurations F1 to F8, wherein

[0685] the light-shielding portion 1s not exposed
through a surface of the housing.

[0686] According to the above configuration F9, 1t 1s
possible to make the light-shielding portion imnconspicuous.
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Configuration F10

[0687] The game controller according to any one of con-
figurations F1 to F9, wherein
[0688] ecven when the key top 1s pressed, the light-
guiding portion 1s not pressed 1n a direction of pressing
the key top.
[0689] According to the above configuration F10, 1t is
possible to provide an operation button 1n which only a key
top 1s pressed, and a light-guiding portion that 1s around the
operation button and emaits light 1s not pressed.

Configuration F11

[0690] The game controller according to any one of con-
figurations F1 to F10, wherein
[0691] the switch and the light-emitting section are
placed on a substrate provided in the housing.

[0692] According to the above configuration F11, 1t 1s
possible to reduce the number of components.

Configuration F12

[0693] The game controller according to any one of con-
figurations F1 to F11, wherein
[0694] an upper surface of the light-guiding portion has
substantially the same height as a surface of the hous-
ing.

Configuration F13

[0695] The game controller according to any one of con-
figurations F1 to F12, wherein
[0696] an upper surface of the key top has substantially
the same height as a surface of the housing.
[0697] According to the above configurations F12 and

F13, 1t 1s possible to make the operation button and the
surface of the housing approximately flat.

Configuration F14

[0698] The game controller according to any one of con-
figurations F1 to F13, wherein

[0699] the operation button 1s a home button.
[0700] According to the above configuration F14, 1t is
possible to cause a home button to emuit light. For example,
the home button 1s used to perform an operation diflerent
from a normal game operation (e.g., display a menu screen),
and 1t 1s possible to cause a portion around such a home
button to emit light.
[0701] While certain example systems, methods, devices
and apparatuses have been described herein, 1t 1s to be
understood that the appended claims are not to be limited to
the systems, methods, devices and apparatuses disclosed,
but on the contrary, are intended to cover various modifi-
cations and equivalent arrangements included within the
spirit and scope of the appended claims.

What 1s claimed 1s:

1. A game controller comprising:

a Iront surface that faces a user when the user grips left
and right grips of the game controller, a back surface
opposite side to the front surface, and an upper surface
that faces upward;

an upper left first button disposed on a left side of the
upper surface and operable by a finger of a left hand of
the user;
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an upper left second button operable by the finger of the
lett hand of the user and disposed on the left side of the
upper surface at a position closer to the back surface
than the upper left first button;

an upper right first button disposed on a right side of the
upper surface and operable by a finger of a right hand
of the user; and

an upper right second button operable by the finger of the
right hand of the user and disposed on the right side of
the upper surface at a position closer to the back surface
than the upper right first button, wherein

a right edge of an operation surface of the upper left first
button linearly extends in a back surface direction and
a left direction of the game controller,

a right edge of an operation surface of the upper left
second button linearly extends in the back surface
direction and the left direction of the game controller
on an extension line of the right edge of the operation
surface of the upper leit first button,

a left edge of an operation surface of the upper right first
button linearly extends in the back surface direction
and a right direction of the game controller,

a left edge of an operation surface of the upper right
second button linearly extends in the back surface
direction and the right direction of the game controller
on an extension line of the left edge of the operation
surface of the upper right first button,

the left and night grips are tilted in the back surface
direction with respect to the front surface,

a Tront end at the right edge of the operation surface of the
upper left first button 1s disposed at a forefront of the
operation surface of the upper left first button, and

a front end at the left edge of the operation surface of the
upper right first button 1s located at a forefront of the
operation surface of the upper right first button.

2. The game controller according to claim 1, further
comprising:

a directional pad disposed on a leit side of the front
surface;

a left stick disposed on an upper left side with respect to
the directional pad on the front surface;

a right stick disposed on a right side of the front surface;

a set of four buttons disposed on an upper right side with
respect to the right stick on the front surface;

an area provided on the front surface and surrounded by

an upper end of the front surface, the directional pad,
the left stick, the nght stick, and the set of four buttons;

a first button disposed on a left side of the area;

a second button disposed on an upper left side with
respect to the first button 1n the area;

a third button disposed on a right side of the area; and

a fourth button disposed on an upper rnight side with
respect to the third button 1n the area.

3. The game controller according to claim 2, wherein

the first button, the second button, the third button, and the

fourth button are smaller than a single button in the set
of four buttons.

4. The game controller according to claim 2, wherein

the first button and the third button are disposed sym-
metrically to each other with respect to a center line
extending 1n an up-down direction of the front surface,
and
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the second button and the fourth button are disposed
symmetrically to each other with respect to the center
line.

5. The game controller according to claim 2, wherein

a shape of an operation surface of the first button and a
shape of an operation surface of the second button are
different from each other.

6. The game controller according to claim 2, wherein

a shape of an operation surface of the third button and a
shape of an operation surface of the fourth button are
the same as each other.

7. The game controller according to claim 2, wherein

shapes ol operation surfaces of the second button, the
third button, and the fourth button are circular, and a
shape of an operation surface of the first button 1s
quadrangular.

8. A game system comprising the game controller of claim

1.
9. A game system comprising two game controllers of
claim 1.
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