US 20200019258A1

a2y Patent Application Publication o) Pub. No.: US 2020/0019258 A1

a9y United States

AKAMA et al.

43) Pub. Date: Jan. 16, 2020

(54) TOUCH PEN ATTACHMENT, CONTROLLER
SYSTEM AND GAME SYSTEM

(71) Applicant: NINTENDO CO., LTD., Kyoto (JP)

(72) Inventors: Tetsuya AKAMA, Kyoto (JP);
Junichiro MIYATAKE, Kyoto (JP)

(21) Appl. No.: 16/430,661

(22) Filed: Jun. 4, 2019
(30) Foreign Application Priority Data
Jul. 11, 2018 (JP) v 2018-131476
Publication Classification
(51) Imt. ClL
GO6F 3/0354 (2006.01)
GO6F 3/041 (2006.01)
AG63F 13/2145 (2006.01)
AG63F 13/24 (2006.01)

200

(52) US.CL
CPC ... GOGF 3/03545 (2013.01); AG63F 13/24
(2014.09); A63F 13/2145 (2014.09); GO6F
3/0416 (2013.01)

(57) ABSTRACT

An example touch pen attachment is attachable to a game
controller including a controller-side slide portion. The
touch pen attachment includes a housing, an attachment-side
slide portion, a stopper portion, and a touch pen portion. The
attachment-side slide portion is configured to slidably
engage with the controller-side slide portion in a slide
direction, wherein the attachment-side slide portion has a
first side and a second side with respect to the slide direction,
and the controller-side slide portion is insertable into the
attachment-side slide portion from the first side. The stopper
portion stops a slide movement, in an insertion direction, of
the controller-side slide portion. The touch pen portion is on
at least one of an end portion of the housing on the first side
in the slide direction and another end portion thereof on the
second side in the slide direction.
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TOUCH PEN ATTACHMENT, CONTROLLER
SYSTEM AND GAME SYSTEM

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The disclosure of Japanese Patent Application No.
2018-131476, filed on Jul. 11, 2018, is herein incorporated
by reference.

FIELD

[0002] The present technique relates to an attachment that
can be attached to a game controller.

BACKGROUND AND SUMMARY

[0003] There are conventional game apparatuses capable
of accommodating a touch pen.

[0004] With conventional apparatuses, however, there was
room for improvement in expanding the functionality of a
touch pen used in a game system.

[0005] Therefore, the present application discloses a touch
pen attachment, a controller system and a game system, with
which it is possible to expand the functionality of a touch
pen.

[0006] (1)

[0007] An example touch pen attachment described herein
is attachable to a game controller including a controller-side
slide portion. The touch pen attachment comprises a hous-
ing, an attachment-side slide portion, a stopper portion, and
a touch pen portion. The attachment-side slide portion is
configured to slidably engage with the controller-side slide
portion in a slide direction. The attachment-side slide por-
tion has a first side and a second side with respect to the slide
direction. The controller-side slide portion is insertable into
the attachment-side slide portion from the first side. The
stopper portion is on the second side of a center of the
attachment-side slide portion. The stopper portion is con-
figured to stop a slide movement, in an insertion direction,
of the controller-side slide portion that has been inserted
from the first side of the attachment-side slide portion. The
touch pen portion is on at least one of an end portion of the
housing on the first side in the slide direction and another
end portion thereof on the second side in the slide direction.
[0008] With configuration (1) above, the touch pen and the
game controller can be integrated together by attaching the
touch pen attachment to the game controller. Then, a user
can make an input using the game controller and can also
make a touch input using the touch pen. Therefore, with
configuration (1) above, it is possible to expand the func-
tionality of the touch pen. Moreover, with configuration (1)
above, since the touch pen attachment is attached to the
game controller via a slide mechanism, the touch pen
attachment can easily be removed from the game controller
when the touch pen is not used, and it is therefore possible
to improve the convenience of the game controller.

[0009] (2)

[0010] The touch pen portion may include a conductive
pen point. The attachment-side slide portion may be con-
ductive. The touch pen attachment may further include a
conductive connecting portion that connects together the pen
point and the attachment-side slide portion.

[0011] With configuration (2) above, the touch pen attach-
ment can be used with a capacitive touch panel. Moreover,
with configuration (2) above, by connecting the pen point
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and the attachment-side slide portion together, it is possible
to increase the capacitance of the pen point while keeping
the number of parts small.

[0012] (3)

[0013] The attachment-side slide portion may be made of
a metal.

[0014] With configuration (3) above, it is possible with the

attachment-side slide portion to increase the capacitance of
the pen point, and it is also possible to improve the mechani-
cal strength of a portion of the touch pen attachment to
which the game controller is attached.

[0015] (4)

[0016] The touch pen portion may be on the end portion of
the housing on the second side in the slide direction.
[0017] With configuration (4) above, when the touch pen
attachment is used while attached to the game controller, the
touch pen attachment is unlikely to come off the game
controller. It is also possible to reduce the possibility that the
touch pen portion comes into contact with the game con-
troller when the touch pen attachment is attached to the
game controller.

[0018] (5)

[0019] The touch pen portion may protrude from an end
portion of the attachment-side slide portion on the second
side in a direction from the first side toward the second side.
[0020] With configuration (5) above, it is possible to make
it easier to make a touch input using the touch pen attach-
ment.

[0021] (6)

[0022] An example controller system described herein
comprises the game controller and the touch pen attachment
described above.

[0023] (7)

[0024] An example game system described herein
includes a game apparatus, a game controller capable of
communicating with the game apparatus, and a touch pen
attachment that can be attached to the game controller. The
game apparatus includes a touch panel. The game controller
may be similar to any of the game controllers of (1) to (5)
above. The touch pen attachment may be similar to any of
the touch pen attachments of (1) to (5) above.

[0025] (8)

[0026] The game apparatus may include an apparatus-side
transmitting section that transmits a vibration instruction to
the game controller based on an input made on the touch
panel using the touch pen portion. The game controller may
include a vibrator, a controller-side receiving section, and a
vibration control section. The controller-side receiving sec-
tion receives the vibration instruction. The vibration control
section vibrates the vibrator in response to the vibration
instruction received by the controller-side receiving section.
[0027] With configuration (8) above, in the game system,
a user can recognize the detection of a touch input in an
easy-to-understand manner.

[0028] (9)

[0029] The game controller may include an input section
and a controller-side transmitting section. The controller-
side transmitting section transmits, to the game apparatus,
input information of an input that is made on the input
section. The game apparatus may include an apparatus-side
receiving section and a processor. The apparatus-side receiv-
ing section receives the input information. The processor
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executes an information process based on an input that is
made on the touch panel using the touch pen portion and on
the input information.

[0030] With configuration (9) above, a user can give a
wider variety of instructions through touch inputs using the
touch pen attachment, and it is therefore possible to improve
the convenience of the touch input.

[0031] With the touch pen attachment, the controller sys-
tem and the game system set forth above, it is possible to
expand the functionality of the touch pen.

[0032] These and other objects, features, aspects and
advantages will become more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 shows the appearance of a non-limiting
example touch pen attachment;

[0034] FIG. 2 shows the appearance of a non-limiting
example touch pen attachment;

[0035] FIG. 3 shows an example of a state where a
non-limiting left controller and a non-limiting right control-
ler are attached to a non-limiting main body apparatus;
[0036] FIG. 4 shows an example of a state where a
non-limiting left controller and a non-limiting right control-
ler are detached from a non-limiting main body apparatus;
[0037] FIG. 5 is a six orthogonal views showing an
example of a non-limiting main body apparatus;

[0038] FIG. 6 is a six orthogonal views showing an
example of a non-limiting left controller;

[0039] FIG. 7 is a six orthogonal views showing an
example of a non-limiting right controller;

[0040] FIG. 8 is a block diagram showing an example of
an internal configuration of the non-limiting main body
apparatus;

[0041] FIG. 9 is a block diagram showing an example of
an internal configuration of the non-limiting main body
apparatus, the non-limiting left controller and the non-
limiting right controller;

[0042] FIG. 10 shows an example state in which a non-
limiting touch pen attachment is attached to a right control-
ler;

[0043] FIG. 11 shows an example state in which a non-
limiting touch pen attachment is attached to a right control-
ler;

[0044] FIG. 12 shows an example state in which a non-
limiting touch pen attachment is attached to a left controller;
[0045] FIG. 13 is an enlarged view showing a non-limiting
example slider of a right controller;

[0046] FIG. 14 is a six-sided view showing a non-limiting
example touch pen attachment;

[0047] FIG. 15 is an exploded perspective view showing
a non-limiting example of the touch pen attachment shown
in FIG. 14;

[0048] FIG. 16 schematically shows an example cross
section of an upper end portion of a non-limiting touch pen
attachment;

[0049] FIG. 17 schematically shows a non-limiting
example rail member as seen from the slide direction;
[0050] FIG. 18 schematically shows an example state in
which a slider of a non-limiting controller is in engagement
with a rail member of a non-limiting touch pen attachment;
[0051] FIG. 19 schematically shows an example opposing
portion of a non-limiting rail member;
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[0052] FIG. 20 schematically shows an example operation
of connecting together a non-limiting slider and a non-
limiting rail member;

[0053] FIG. 21 schematically shows an example of how a
button on a non-limiting controller is pressed by a button on
a non-limiting touch pen attachment;

[0054] FIG. 22 shows a non-limiting example actuation
portion;
[0055] FIG. 23 shows an example of how light from

indicator LEDs of a non-limiting controller exits light-
exiting ports of a non-limiting touch pen attachment;
[0056] FIG. 24 shows an example game operation in a
non-limiting first game process;

[0057] FIG. 25 is a flow chart showing an example flow of
a first game process executed by a non-limiting game
system,

[0058] FIG. 26 shows an example game operation in a

non-limiting second game process;

[0059] FIG. 27 is a flow chart showing an example flow of
a second game process executed by a non-limiting game
system,

[0060] FIG. 28 shows a non-limiting example touch pen
attachment according to a variation; and

[0061] FIG. 29 is a cross-sectional view taken along line
B-B' of FIG. 28.

DETAILED DESCRIPTION OF NON-LIMITING
EXAMPLE EMBODIMENTS

[0062] [1. Outline]

[0063] An attachment according to an example of the
present embodiment, and a controller system and a game
system including such an attachment will now be described.
FIG. 1 and FIG. 2 each show an example appearance of a
touch pen attachment according to the present embodiment.
FIG. 1 is a perspective view showing the touch pen attach-
ment as seen from one side (specifically, the x-axis positive
direction side). FIG. 2 is a perspective view showing the
touch pen attachment as seen from the other side (specifi-
cally, the x-axis negative direction side).

[0064] A touch pen attachment 140 shown in FIG. 1 is an
example attachment that can be attached to a controller, and
is an attachment that includes a touch pen portion 200. A
user can attach a touch pen to a game controller to be
described below by attaching the touch pen attachment 140
to the game controller. That is, in the present embodiment,
with the touch pen attachment 140, it is possible to add a
touch pen function to the game controller. Hereinafter, a
touch pen attachment according to an exemplary embodi-
ment and a controller system including the touch pen
attachment will be outlined.

[0065] (1-1: Game System in which Touch Pen Attach-
ment can be Used)

[0066] First, referring to FIG. 3 to FIG. 9, an example
game system in which the touch pen attachment 140 can be
used (i.e., a game system that includes a game controller to
which the touch pen attachment 140 can be attached) will be
described. An example of a game system 1 according to the
exemplary embodiment includes a main body apparatus (an
information processing apparatus; which functions as a
game apparatus main body in the exemplary embodiment) 2,
a left controller 3, and a right controller 4. Each of a left
controller 3 and a right controller 4 is attachable to and
detachable from the main body apparatus 2. That is, a game
system 1 can be used as a unified apparatus obtained by
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attaching each of the left controller 3 and the right controller
4 to the main body apparatus 2. Further, in the game system
1, the main body apparatus 2, the left controller 3, and the
right controller 4 can also be used as separate bodies (see
FIG. 2). Hereinafter, first, the hardware configuration of the
game system 1 according to the exemplary embodiment is
described, and then, the control of the game system 1
according to the exemplary embodiment is described.
[0067] FIG. 1 is a diagram showing an example of the
state where the left controller 3 and the right controller 4 are
attached to the main body apparatus 2. As shown in FIG. 1,
each of the left controller 3 and the right controller 4 is
attached to and unified with the main body apparatus 2. The
main body apparatus 2 is an apparatus for performing
various processes (e.g., game processing) in the game sys-
tem 1. The main body apparatus 2 includes a display 12.
Each of the left controller 3 and the right controller 4 is an
apparatus including operation sections with which a user
provides inputs.

[0068] FIG. 2 is a diagram showing an example of the
state where each of the left controller 3 and the right
controller 4 is detached from the main body apparatus 2. As
shown in FIGS. 1 and 2, the left controller 3 and the right
controller 4 are attachable to and detachable from the main
body apparatus 2. It should be noted that hereinafter, the left
controller 3 and the right controller 4 will occasionally be
referred to collectively as a “controller”.

[0069] FIG. 3 is six orthogonal views showing an example
of the main body apparatus 2. As shown in FIG. 3, a main
body apparatus 2 includes an approximately plate-shaped
housing 11. In the exemplary embodiment, a main surface
(in other words, a surface on a front side, i.e., a surface on
which the display 12 is provided) of the housing 11 has a
generally rectangular shape.

[0070] It should be noted that the shape and the size of the
housing 11 are optional. As an example, the housing 11 may
be of a portable size. Further, the main body apparatus 2
alone or the unified apparatus obtained by attaching the left
controller 3 and the right controller 4 to the main body
apparatus 2 may function as a mobile apparatus. The main
body apparatus 2 or the unified apparatus may function as a
handheld apparatus or a portable apparatus.

[0071] As shown in FIG. 3, the main body apparatus 2
includes the display 12, which is provided on the main
surface of the housing 11. The display 12 displays an image
generated by the main body apparatus 2. In the exemplary
embodiment, the display 12 is a liquid crystal display device
(LCD). The display 12, however, may be a display device of
any type.

[0072] Further, the main body apparatus 2 includes a touch
panel 13 on a screen of the display 12. In the exemplary
embodiment, a touch panel 13 is of a type that allows a
multi-touch input (e.g., a capacitive type). The touch panel
13, however, may be of any type. For example, the touch
panel 13 may be of a type that allows a single-touch input
(e.g., a resistive type).

[0073] The main body apparatus 2 includes speakers (i.e.,
speakers 88 shown in FIG. 6) within the housing 11. As
shown in FIG. 3, speaker holes 11a and 115 are formed on
the main surface of the housing 11. Then, sounds output
from the speakers 88 are output through the speaker holes
11a and 1154.

[0074] Further, the main body apparatus 2 includes a left
terminal 17, which is a terminal for the main body apparatus
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2 to perform wired communication with the left controller 3,
and a right terminal 21, which is a terminal for the main
body apparatus 2 to perform wired communication with the
right controller 4.

[0075] As shown in FIG. 3, the main body apparatus 2
includes a slot 23. The slot 23 is provided on an upper side
surface of the housing 11. The slot 23 is so shaped as to
allow a predetermined type of storage medium to be
attached to the slot 23. The predetermined type of storage
medium is, for example, a dedicated storage medium (e.g.,
a dedicated memory card) for the game system 1 and an
information processing apparatus of the same type as the
game system 1. The predetermined type of storage medium
is used to store, for example, data (e.g., saved data of an
application or the like) used by the main body apparatus 2
and/or a program (e.g., a program for an application or the
like) executed by the main body apparatus 2. Further, the
main body apparatus 2 includes a power button 28.

[0076] The main body apparatus 2 includes a lower ter-
minal 27. The lower terminal 27 is a terminal for the main
body apparatus 2 to communicate with a cradle. In the
exemplary embodiment, the lower terminal 27 is a USB
connector (more specifically, a female connector). Further,
when the unified apparatus or the main body apparatus 2
alone is mounted on the cradle, the game system 1 can
display on a stationary monitor an image generated by and
output from the main body apparatus 2. Further, in the
exemplary embodiment, the cradle has the function of
charging the unified apparatus or the main body apparatus 2
alone mounted on the cradle. Further, the cradle has the
function of a hub device (specifically, a USB hub).

[0077] FIG. 4 is six orthogonal views showing an example
of the left controller 3.

[0078] As shown in FIG. 4, the left controller 3 includes
a housing 31. In the exemplary embodiment, the housing 31
has a vertically long shape, i.e., is shaped to be long in an
up-down direction (i.e., a y-axis direction shown in FIGS. 1
and 4). In the state where the left controller 3 is detached
from the main body apparatus 2, the left controller 3 can also
be held in the orientation in which the left controller 3 is
vertically long. The housing 31 has such a shape and a size
that when held in the orientation in which the housing 31 is
vertically long, the housing 31 can be held with one hand,
particularly the left hand. Further, the left controller 3 can
also be held in the orientation in which the left controller 3
is horizontally long. When held in the orientation in which
the left controller 3 is horizontally long, the left controller 3
may be held with both hands.

[0079] The left controller 3 includes an analog stick 32. As
shown in FIG. 4, the analog stick 32 is provided on a main
surface of the housing 31. The analog stick 32 can be used
as a direction input section with which a direction can be
input. The user tilts the analog stick 32 and thereby can input
a direction corresponding to the direction of the tilt (and
input a magnitude corresponding to the angle of the tilt). It
should be noted that the left controller 3 may include a
directional pad, a slide stick that allows a slide input, or the
like as the direction input section, instead of the analog stick.
Further, in the exemplary embodiment, it is possible to
provide an input by pressing the analog stick 32.

[0080] The left controller 3 includes various operation
buttons. The left controller 3 includes four operation buttons
33 to 36 (specifically, a right direction button 33, a down
direction button 34, an up direction button 35, and a left
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direction button 36) on the main surface of the housing 31.
Further, the left controller 3 includes a record button 37 and
a “=” (minus) button 47. The left controller 3 includes a first
L-button 38 and a ZL-button 39 in an upper left portion of
a side surface of the housing 31. Further, the left controller
3 includes a second L-button 43 and a second R-button 44,
on the side surface of the housing 31 on which the left
controller 3 is attached to the main body apparatus 2. These
operation buttons are used to give instructions depending on
various programs (e.g., an OS program and an application
program) executed by the main body apparatus 2.

[0081] Further, the left controller 3 includes a terminal 42
for the left controller 3 to perform wired communication
with the main body apparatus 2.

[0082] FIG. 5 is six orthogonal views showing an example
of the right controller 4. As shown in FIG. 5, the right
controller 4 includes a housing 51. In the exemplary embodi-
ment, the housing 51 has a vertically long shape, i.e., is
shaped to be long in the up-down direction. In the state
where the right controller 4 is detached from the main body
apparatus 2, the right controller 4 can also be held in the
orientation in which the right controller 4 is vertically long.
The housing 51 has such a shape and a size that when held
in the orientation in which the housing 51 is vertically long,
the housing 51 can be held with one hand, particularly the
right hand. Further, the right controller 4 can also be held in
the orientation in which the right controller 4 is horizontally
long. When held in the orientation in which the right
controller 4 is horizontally long, the right controller 4 may
be held with both hands.

[0083] Similarly to the left controller 3, the right controller
4 includes an analog stick 52 as a direction input section. In
the exemplary embodiment, the analog stick 52 has the same
configuration as that of the analog stick 32 of the left
controller 3. Further, the right controller 4 may include a
directional pad, a slide stick that allows a slide input, or the
like, instead of the analog stick. Further, similarly to the left
controller 3, the right controller 4 includes four operation
buttons 53 to 56 (specifically, an A-button 53, a B-button 54,
an X-button 55, and a Y-button 56) on a main surface of the
housing 51. Further, the right controller 4 includes a “+”
(plus) button 57 and a home button 58. Further, the right
controller 4 includes a first R-button 60 and a ZR-button 61
in an upper right portion of a side surface of the housing 51.
Further, similarly to the left controller 3, the right controller
4 includes a second L-button 65 and a second R-button 66.
[0084] Further, the right controller 4 includes a terminal
64 for the right controller 4 to perform wired communication
with the main body apparatus 2.

[0085] FIG. 6 is a block diagram showing an example of
the internal configuration of the main body apparatus 2. The
main body apparatus 2 includes components 81 to 91, 97,
and 98 shown in FIG. 6 in addition to the components shown
in FIG. 3. Some of the components 81 to 91, 97, and 98 may
be mounted as electronic components on an electronic
circuit board and accommodated in the housing 11.

[0086] The main body apparatus 2 includes a processor
81. The processor 81 is an information processing section
for executing various types of information processing to be
executed by the main body apparatus 2. For example, a
processor 81 may be composed only of a CPU (Central
Processing Unit), or may be composed of a SoC (System-
on-a-chip) having a plurality of functions such as a CPU
function and a GPU (Graphics Processing Unit) function.
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The processor 81 executes an information processing pro-
gram (e.g., a game program) stored in a storage section
(specifically, an internal storage medium such as a flash
memory 84, an external storage medium attached to the slot
23, or the like), thereby performing the various types of
information processing.

[0087] The main body apparatus 2 includes a flash
memory 84 and a DRAM (Dynamic Random Access
Memory) 85 as examples of internal storage media built into
the main body apparatus 2. The flash memory 84 and the
DRAM 85 are connected to the processor 81. The flash
memory 84 is a memory mainly used to store various data
(or programs) to be saved in the main body apparatus 2. The
DRAM 85 is a memory used to temporarily store various
data used for information processing.

[0088] The main body apparatus 2 includes a slot interface
(hereinafter abbreviated as “I/F”) 91. The slot I/F 91 is
connected to the processor 81. The slot I/F 91 is connected
to the slot 23, and in accordance with an instruction from the
processor 81, reads and writes data from and to the prede-
termined type of storage medium (e.g., a dedicated memory
card) attached to the slot 23.

[0089] The processor 81 appropriately reads and writes
data from and to the flash memory 84, the DRAM 85, and
each of the above storage media, thereby performing the
above information processing.

[0090] The main body apparatus 2 includes a network
communication section 82. The network communication
section 82 is connected to the processor 81. The network
communication section 82 communicates (specifically,
through wireless communication) with an external apparatus
via a network. In the exemplary embodiment, as a first
communication form, the network communication section
82 connects to a wireless LAN and communicates with an
external apparatus, using a method compliant with the Wi-Fi
standard. Further, as a second communication form, the
network communication section 82 wirelessly communi-
cates with another main body apparatus 2 of the same type,
using a predetermined communication method (e.g., com-
munication based on a unique protocol or infrared light
communication). It should be noted that the wireless com-
munication in the above second communication form
achieves the function of enabling so-called “local commu-
nication” in which the main body apparatus 2 can wirelessly
communicate with another main body apparatus 2 placed in
a closed local network area, and the plurality of main body
apparatuses 2 directly communicate with each other to
transmit and receive data.

[0091] The main body apparatus 2 includes a controller
communication section 83. The controller communication
section 83 is connected to the processor 81. The controller
communication section 83 wirelessly communicates with
the left controller 3 and/or the right controller 4. The
communication method between the main body apparatus 2
and the left controller 3 and the right controller 4 is optional.
In the exemplary embodiment, a controller communication
section 83 performs communication compliant with the
Bluetooth (registered trademark) standard with the left con-
troller 3 and with the right controller 4.

[0092] The processor 81 is connected to the left terminal
17, the right terminal 21, and the lower terminal 27. When
performing wired communication with the left controller 3,
the processor 81 transmits data to the left controller 3 via the
left terminal 17 and also receives operation data from the left
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controller 3 via the left terminal 17. Further, when perform-
ing wired communication with the right controller 4, the
processor 81 transmits data to the right controller 4 via the
right terminal 21 and also receives operation data from the
right controller 4 via the right terminal 21. Further, when
communicating with the cradle, the processor 81 transmits
data to the cradle via the lower terminal 27. As described
above, in the exemplary embodiment, the main body appa-
ratus 2 can perform both wired communication and wireless
communication with each of the left controller 3 and the
right controller 4. Further, when the unified apparatus
obtained by attaching the left controller 3 and the right
controller 4 to the main body apparatus 2 or the main body
apparatus 2 alone is attached to the cradle, the main body
apparatus 2 can output data (e.g., image data or sound data)
to the stationary monitor or the like via the cradle.

[0093] Here, the main body apparatus 2 can communicate
with a plurality of left controllers 3 simultaneously (in other
words, in parallel). Further, the main body apparatus 2 can
communicate with a plurality of right controllers 4 simul-
taneously (in other words, in parallel). Thus, a plurality of
users can simultaneously provide inputs to the main body
apparatus 2, each using a set of the left controller 3 and the
right controller 4. As an example, a first user can provide an
input to the main body apparatus 2 using a first set of the left
controller 3 and the right controller 4, and simultaneously, a
second user can provide an input to the main body apparatus
2 using a second set of the left controller 3 and the right
controller 4.

[0094] The main body apparatus 2 includes a touch panel
controller 86, which is a circuit for controlling the touch
panel 13. The touch panel controller 86 is connected
between the touch panel 13 and the processor 81. Based on
a signal from the touch panel 13, the touch panel controller
86 generates, for example, data indicating the position where
atouch input is provided. Then, the touch panel controller 86
outputs the data to the processor 81.

[0095] Further, the display 12 is connected to the proces-
sor 81. The processor 81 displays a generated image (e.g., an
image generated by executing the above information pro-
cessing) and/or an externally acquired image on the display
12.

[0096] The main body apparatus 2 includes a codec circuit
87 and speakers (specifically, a left speaker and a right
speaker) 88. The codec circuit 87 is connected to the
speakers 88 and a sound input/output terminal 25 and also
connected to the processor 81. The codec circuit 87 is a
circuit for controlling the input and output of sound data to
and from the speakers 88 and the sound input/output termi-
nal 25.

[0097] Further, the main body apparatus 2 includes an
acceleration sensor 89. In the exemplary embodiment, the
acceleration sensor 89 detects the magnitudes of accelera-
tions along predetermined three axial (e.g., xyz axes shown
in FIG. 1) directions. It should be noted that the acceleration
sensor 89 may detect an acceleration along one axial direc-
tion or accelerations along two axial directions.

[0098] Further, the main body apparatus 2 includes an
angular velocity sensor 90. In the exemplary embodiment,
the angular velocity sensor 90 detects angular velocities
about predetermined three axes (e.g., the xyz axes shown in
FIG. 1). It should be noted that the angular velocity sensor
90 may detect an angular velocity about one axis or angular
velocities about two axes.
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[0099] The acceleration sensor 89 and the angular velocity
sensor 90 are connected to the processor 81, and the detec-
tion results of the acceleration sensor 89 and the angular
velocity sensor 90 are output to the processor 81. Based on
the detection results of the acceleration sensor 89 and the
angular velocity sensor 90, the processor 81 can calculate
information regarding the motion and/or the orientation of
the main body apparatus 2.

[0100] The main body apparatus 2 includes a power
control section 97 and a battery 98. The power control
section 97 is connected to the battery 98 and the processor
81. Further, although not shown in FIG. 6, the power control
section 97 is connected to components of the main body
apparatus 2 (specifically, components that receive power
supplied from the battery 98, the left terminal 17, and the
right terminal 21). Based on a command from the processor
81, the power control section 97 controls the supply of
power from the battery 98 to the above components.

[0101] Further, the battery 98 is connected to the lower
terminal 27. When an external charging device (e.g., the
cradle) is connected to the lower terminal 27, and power is
supplied to the main body apparatus 2 via the lower terminal
27, the battery 98 is charged with the supplied power.

[0102] FIG. 7 is a block diagram showing examples of the
internal configurations of the main body apparatus 2, the left
controller 3, and the right controller 4. It should be noted that
the details of the internal configuration of the main body
apparatus 2 are shown in FIG. 6 and therefore are omitted in
FIG. 7.

[0103] The left controller 3 includes a communication
control section 101, which communicates with the main
body apparatus 2. As shown in FIG. 7, the communication
control section 101 is connected to components including
the terminal 42. In the exemplary embodiment, the commu-
nication control section 101 can communicate with the main
body apparatus 2 through both wired communication via the
terminal 42 and wireless communication not via the terminal
42. The communication control section 101 controls the
method for communication performed by the left controller
3 with the main body apparatus 2. That is, when the left
controller 3 is attached to the main body apparatus 2, the
communication control section 101 communicates with the
main body apparatus 2 via the terminal 42. Further, when the
left controller 3 is detached from the main body apparatus 2,
the communication control section 101 wirelessly commu-
nicates with the main body apparatus 2 (specifically, the
controller communication section 83). The wireless com-
munication between the communication control section 101
and the controller communication section 83 is performed in
accordance with the Bluetooth (registered trademark) stan-
dard, for example.

[0104] Further, the left controller 3 includes a memory 102
such as a flash memory. The communication control section
101 includes, for example, a microcomputer (or a micro-
processor) and executes firmware stored in the memory 102,
thereby performing various processes.

[0105] The left controller 3 includes buttons 103 (specifi-
cally, the buttons 33 to 39, 43, 44, and 47). Further, the left
controller 3 includes the analog stick (“stick™ in FIG. 7) 32.
Each of the buttons 103 and the analog stick 32 outputs
information regarding an operation performed on itself to
the communication control section 101 repeatedly at appro-
priate timing.
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[0106] The left controller 3 includes inertial sensors. Spe-
cifically, the left controller 3 includes an acceleration sensor
104. Further, the left controller 3 includes an angular veloc-
ity sensor 105. In the exemplary embodiment, the accelera-
tion sensor 104 detects the magnitudes of accelerations
along predetermined three axial (e.g., Xyz axes shown in
FIG. 4) directions. It should be noted that the acceleration
sensor 104 may detect an acceleration along one axial
direction or accelerations along two axial directions. In the
exemplary embodiment, the angular velocity sensor 105
detects angular velocities about predetermined three axes
(e.g., the xyz axes shown in FIG. 4). It should be noted that
the angular velocity sensor 105 may detect an angular
velocity about one axis or angular velocities about two axes.
Each of the acceleration sensor 104 and the angular velocity
sensor 105 is connected to the communication control
section 101. Then, the detection results of the acceleration
sensor 104 and the angular velocity sensor 105 are output to
the communication control section 101 repeatedly at appro-
priate timing.

[0107] The communication control section 101 acquires
information regarding an input (specifically, information
regarding an operation or the detection result of the sensor)
from each of input sections (specifically, the buttons 103, the
analog stick 32, and the sensors 104 and 105). The com-
munication control section 101 transmits operation data
including the acquired information (or information obtained
by performing predetermined processing on the acquired
information) to the main body apparatus 2. It should be
noted that the operation data is transmitted repeatedly, once
every predetermined time. It should be noted that the inter-
val at which the information regarding an input is transmit-
ted from each of the input sections to the main body
apparatus 2 may or may not be the same.

[0108] The above operation data is transmitted to the main
body apparatus 2, whereby the main body apparatus 2 can
obtain inputs provided to the left controller 3. That is, the
main body apparatus 2 can determine operations on the
buttons 103 and the analog stick 32 based on the operation
data. Further, the main body apparatus 2 can calculate
information regarding the motion and/or the orientation of
the left controller 3 based on the operation data (specifically,
the detection results of the acceleration sensor 104 and the
angular velocity sensor 105).

[0109] The left controller 3 includes a vibrator 107 for
giving notification to the user by a vibration. In the exem-
plary embodiment, the vibrator 107 is controlled by a
command from the main body apparatus 2. That is, if
receiving the above command from the main body apparatus
2, the communication control section 101 drives the vibrator
107 in accordance with the received command. Here, the left
controller 3 includes a codec section 106. If receiving the
above command, the communication control section 101
outputs a control signal corresponding to the command to
the codec section 106. The codec section 106 generates a
driving signal for driving the vibrator 107 from the control
signal from the communication control section 101 and
outputs the driving signal to the vibrator 107. Consequently,
the vibrator 107 operates.

[0110] More specifically, the vibrator 107 is a linear vibra-
tion motor. Unlike a regular motor that rotationally moves,
the linear vibration motor is driven in a predetermined
direction in accordance with an input voltage and therefore
can be vibrated at an amplitude and a frequency correspond-
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ing to the waveform of the input voltage. In the exemplary
embodiment, a vibration control signal transmitted from the
main body apparatus 2 to the left controller 3 may be a
digital signal representing the frequency and the amplitude
every unit of time. In another exemplary embodiment, the
main body apparatus 2 may transmit information indicating
the waveform itself. The transmission of only the amplitude
and the frequency, however, enables a reduction in the
amount of communication data. Additionally, to further
reduce the amount of data, only the differences between the
numerical values of the amplitude and the frequency at that
time and the previous values may be transmitted, instead of
the numerical values. In this case, the codec section 106
converts a digital signal indicating the values of the ampli-
tude and the frequency acquired from the communication
control section 101 into the waveform of an analog voltage
and inputs a voltage in accordance with the resulting wave-
form, thereby driving the vibrator 107. Thus, the main body
apparatus 2 changes the amplitude and the frequency to be
transmitted every unit of time and thereby can control the
amplitude and the frequency at which the vibrator 107 is to
be vibrated at that time. It should be noted that not only a
single amplitude and a single frequency, but also two or
more amplitudes and two or more frequencies may be
transmitted from the main body apparatus 2 to the left
controller 3. In this case, the codec section 106 combines
waveforms indicated by the plurality of received amplitudes
and frequencies and thereby can generate the waveform of
a voltage for controlling the vibrator 107.

[0111] The left controller 3 includes a power supply sec-
tion 108. In the exemplary embodiment, the power supply
section 108 includes a battery and a power control circuit.
Although not shown in FIG. 7, the power control circuit is
connected to the battery and also connected to components
of the left controller 3 (specifically, components that receive
power supplied from the battery).

[0112] As shown in FIG. 7, the right controller 4 includes
a communication control section 111, which communicates
with the main body apparatus 2. Further, the right controller
4 includes a memory 112, which is connected to the com-
munication control section 111. The communication control
section 111 is connected to components including the ter-
minal 64. The communication control section 111 and the
memory 112 have functions similar to those of the commu-
nication control section 101 and the memory 102, respec-
tively, of the left controller 3. Thus, the communication
control section 111 can communicate with the main body
apparatus 2 through both wired communication via the
terminal 64 and wireless communication not via the terminal
64 (specifically, communication compliant with the Blu-
etooth (registered trademark) standard). The communication
control section 111 controls the method for communication
performed by the right controller 4 with the main body
apparatus 2.

[0113] The right controller 4 includes input sections simi-
lar to the input sections of the left controller 3. Specifically,
the right controller 4 includes buttons 113, the analog stick
52, and inertial sensors (an acceleration sensor 114 and an
angular velocity sensor 115). These input sections have
functions similar to those of the input sections of the left
controller 3 and operate similarly to the input sections of the
left controller 3.

[0114] Further, the right controller 4 includes a vibrator
117 and a codec section 116. The vibrator 117 and the codec
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section 116 operate similarly to the vibrator 107 and the
codec section 106, respectively, of the left controller 3. That
is, in accordance with a command from the main body
apparatus 2, the communication control section 111 causes
the vibrator 117 to operate, using the codec section 116.
[0115] The right controller 4 includes a power supply
section 118. The power supply section 118 has a function
similar to that of the power supply section 108 of the left
controller 3 and operates similarly to the power supply
section 108.

[0116] Note that in the present embodiment, the main unit
2 and the controllers 3 and 4 each include a slide portion, and
the controllers 3 and 4 are attached (or “connected”) to the
main unit 2 by means of a slide mechanism, which is formed
by these slide portions. The controllers 3 and 4 each include
aslider as a slide portion. The main unit 2 includes, as a slide
portion, a rail member capable of slidably engaging with the
slider. Note that the slider of the controllers 3 and 4 will be
described later. Although the rail member of the main unit 2
will not be described in detail, the rail member of the main
unit 2 is similar to a rail member of the touch pen attachment
140 (the details of this rail member will be described later)
in that it is capable of slidably engaging with the slider.
[0117] When attaching a controller to the main unit 2, a
user first inserts the slider of the controller into the rail
member of the main unit 2, thereby engaging the slider and
the rail member with each other. Then, a user can slide the
slider all the way into the rail member, thereby attaching the
controller to the main unit 2.

[0118] In the present embodiment, as shown in FIG. 4, the
controller is attached to the main unit 2 from the upper side
(i.e., from the y-axis positive direction side). That is, the
controller is attached to the main unit 2 by inserting the
slider (specifically, the lower end of the slider) into the upper
end portion of the rail member. In other words, it can be said
that the main unit 2 is attached to the controller from the
lower side. This allows a user to attach/detach the controller
to/from the main unit 2 while the main unit 2 is placed on
the floor, thereby facilitating the attachment/detachment.
[0119] As described above, with the game system 1 of the
present embodiment, a user can hold and use the entirety of
the main unit 2 and the controllers 3 and 4 by attaching the
controllers 3 and 4 to the main unit 2 or can hold and use
only a controller by removing the controller 3 or 4 from the
main unit 2. The touch pen attachment of the present
embodiment is used while it is attached to a controller
having been removed from the main unit 2.

[0120] (1-2: Outline of Attachment to Controller)

[0121] Next, referring to FIG. 10 to FIG. 12, how the
touch pen attachment 140 is attached to the controller will be
outlined. FIG. 10 shows an example of how the touch pen
attachment is attached to the right controller. In the present
embodiment, the touch pen attachment 140 includes a rail
member (the details of the rail member will be described
later) capable of slidably engaging with the slider of the
controller. Therefore, the touch pen attachment 140 can be
attached to the controller by inserting the slider of the
controller into the rail member of the touch pen attachment
140 in a similar manner to that when attaching the controller
to the main unit 2 (see FIG. 10). Note that in the present
embodiment, the touch pen attachment 140 is attached to the
controller by first inserting the lower side of the touch pen
attachment 140 into the upper side of the controller as shown
in FIG. 10 (the reason for this will be described later).
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[0122] FIG. 11 shows an example state in which the touch
pen attachment is attached to the right controller. As shown
in FIG. 11, with the touch pen attachment 140 attached to the
right controller 4, the right controller 4 and the touch pen
attachment 140 have an integral appearance (i.e., they
appear as if they were an integral unit). Therefore, a user can
hold and use the right controller 4 and the touch pen
attachment 140 as an integral unit. Then, a user may hold the
right controller 4 and the touch pen attachment 140 with the
strap 147 of the touch pen attachment 140 put on the wrist.
Then, in a situation in which a user swings the right
controller 4 and the touch pen attachment 140, for example,
it is possible to control the distance between the user’s hand
and the right controller 4 and the touch pen attachment 140
within a predetermined range.

[0123] FIG. 12 shows an example state in which the touch
pen attachment is attached to the left controller. As shown in
FIG. 11 and FIG. 12, in the present embodiment, the touch
pen attachment 140 can be attached to either the left con-
troller 3 or the right controller 4. Note that the orientation of
the touch pen attachment 140 when the touch pen attach-
ment 140 is attached to the left controller 3 is opposite to that
when the touch pen attachment 140 is attached to the right
controller 4 (see FIG. 11 and FIG. 12). When the touch pen
attachment 140 is attached to the left controller 3, the touch
pen attachment 140 is attached to the left controller 3 from
the upper side, as when attaching the touch pen attachment
140 to the right controller 4.

[0124] [2. Configuration of Controller]

[0125] Next, referring to FIG. 7 and FIG. 13, an example
configuration of the right controller 4 will be described.
[0126] (2-1: Housing)

[0127] As shown in FIG. 7, the right controller 4 includes
a housing 51. In the present embodiment, the housing 51 has
an oblong shape (elongated in the y-axis direction in FIG. 7).
The housing 51 generally has a rectangular parallelepiped
shape with six sides. As shown in FIG. 7, the right corner
portion of the primary surface of the housing 51 (in other
words, the front side surface, i.e., the z-axis negative direc-
tion side surface shown in FIG. 7) has a more rounded shape
than the left corner portion. That is, the connecting portion
between the upper side surface and the right side surface of
the housing 51 and the connecting portion between the lower
side surface and the right side surface of the housing 51 are
more rounded (in other words, round-cornered with a greater
radius) than the connecting portion between the upper side
surface and the left side surface and the connecting portion
between the lower side surface and the left side surface.
Therefore, when the right controller 4 is connected to the
main unit 2 or the touch pen attachment 140 (see FIG. 3 and
FIG. 11), the corner portions of the device including the right
controller 4 will be rounded, making it easier for a user to
hold the device.

[0128] (2-2: Slider)

[0129] As shown in FIG. 7, the right controller 4 includes
a slider 130. As described above, the slider 130 is a slide
portion for connecting the right controller 4 to the main unit
2 or the touch pen attachment 140. The slider 130 is
provided so as to protrude from the left side surface (i.e., the
side surface on the x-axis positive direction side) of the right
controller 4.

[0130] FIG. 13 is an enlarged view showing the slider of
the right controller. FIG. 13 is an enlarged view showing the
slider 130 shown in FIG. 7 as seen from above (i.e., from the
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y-axis positive direction side). As shown in FIG. 13, the
slider 130 is generally shaped so that a cross section thereof
taken along a plane perpendicular to the slide direction (i.e.,
the y-axis direction) is T-shaped.

[0131] Specifically, the slider 130 includes a shaft 131 and
a top surface portion 132. The shaft 131 is provided so as to
protrude from the housing 51. The top surface portion 132
is provided on the side opposite from the housing 51 (i.e., the
x-axis positive direction side) of the shaft 131. The width of
the top surface portion 132 (i.e., the length with respect to
the z-axis direction) is greater than the width of the shaft
131. The end of the top surface portion 132 in the z-axis
direction is located so as to protrude past (in other words,
located on the outer side of) the end of the shaft 131 in the
z-axis direction.

[0132] Thus, the cross section of the slider 130 taken along
a plane perpendicular to the slide direction has a shape such
that the width of the first portion (i.e., the shaft 131)
protruding from the side surface of the housing 51 is less
than the width of the second portion (i.e., the top surface
portion 132) farther away from the side surface of the
housing 51 than the first portion. With such a shape, the
slider 130 in engagement with the rail member is secured so
as not to come off the rail member in the direction perpen-
dicular to the slide direction (see FIG. 13), the details of
which will be described later.

[0133] As shown in FIG. 7 and FIG. 13, in the present
embodiment, the right controller 4 includes a projection 133.
As shown in FIG. 13, the projection 133 is provided so as to
protrude from the side surface of the shaft 131 of the slider
130. Specifically, a hole is provided on the side surface of
the shaft 131, and the projection 133 is provided so as to
protrude through the hole. The projection 133 can move
between the protruding state in which the projection 133 is
protruding from the side surface of the shaft 131 and a state
in which the projection 133 has moved from the position in
the protruding state toward the inside of the side surface
(referred to as the “retracted state”; note however that the
projection 133 does not need to be retracted completely
inside the shaft 131). In the present embodiment, the pro-
jection 133 is biased toward the protruding state by means
of an elastic member (referred to also as a “biasing mem-
ber”) such as a spring, for example.

[0134] In a state in which the right controller 4 is attached
to the main unit 2 (referred to as the “attached state”), the
projection 133 is used for locking the slide movement of the
right controller 4 with respect to the main unit 2. The rail
member of the main unit 2 includes a cut-out portion at a
position corresponding to the projection 133 in the attached
state. Although not shown in the figure, the cut-out portion
of the rail member of the main unit 2 is formed at a position
similar to that of a cut-out portion provided in the rail
member of the touch pen attachment 140 (the details of
which will be described later) (see FIG. 19). Note that in the
present embodiment, the projection 133 is provided along
the upper half of the slider 130 (i.e., on the y-axis positive
direction side), and the cut-out portion is provided along the
upper half of the rail member. Thus, in the attached state, the
projection 133 in the protruding state engages with the
cut-out portion of the rail member. Thus, the projection 133
is capable of generally preventing (in other words, locking)
the slide movement of the right controller 4 against the main
unit 2.
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[0135] As shown in FIG. 7, the right controller 4 includes
a release button 134. Although not shown in the figure, the
release button 134 is configured so that the release button
134 can move in conjunction with the projection 133.
Specifically, the projection 133 is in the protruding state
when the release button 134 is not pressed, and the projec-
tion 133 is brought into the retracted state in response to the
release button 134 being pressed. In the attached state, when
the projection 133 is in the retracted state, the projection 133
does not engage (or not substantially engage) with the
cut-out portion of the rail member. Therefore, in the
retracted state, the engagement (in other words, the lock) by
the projection 133 is released.

[0136] Thus, a user can press the release button 134 to
bring the projection 133 into the retracted state, releasing the
lock by the projection 133. Therefore, a user can easily
remove the right controller 4 from the main unit 2 by sliding
the right controller 4 while the release button 134 is pressed
to release the lock.

[0137] (2-3: Input Section)

[0138] The right controller 4 includes operation sections
(or “input sections”) allowing a user to perform input
operations. In the present embodiment, the right controller 4
includes an analog stick 52 and buttons 53 to 58, 60, 61, 65
and 66 as operation sections.

[0139] A second L button 65 and a second R button 66 are
provided on the top surface of the slider 130. Herein, the top
surface of the slider is a surface that is facing substantially
the same direction as the surface of the housing 51 on which
the slider is provided. In other words, the top surface is a
surface that opposes the bottom surface of the rail member
of the main unit 2 when the controller is attached to the main
unit 2. When a user holds the right controller 4 using both
hands, for example, the buttons 65 and 66 provided on the
top surface of the slider 130 are operated using the index
finger and/or the middle finger of the user, for example.

[0140] The right controller 4 includes a pairing button 67.
The pairing button 67 is provided on the top surface of the
slider 130. In the present embodiment, the pairing button 67
is used to give instructions regarding wireless communica-
tion between the right controller 4 and the main unit 2.
Processes regarding wireless communication include, for
example, a setting (referred to also as pairing) process
regarding wireless communication between the right con-
troller 4 and the main unit 2, and a process (also referred to
as a resetting process) of disconnecting and then reconnect-
ing wireless communication.

[0141] Note that in the present embodiment, the buttons
65 to 67 provided on the top surface of the slider 130 are
provided so as not to protrude past the top surface. That is,
the operation surfaces of the buttons 65 to 67 are arranged
flush with the top surface of the slider 130 or arranged at a
position sunken from the top surface. This allows the slider
130 to slide smoothly against the rail member when the
slider 130 is engaged with the rail member of the main unit
2 or the touch pen attachment 140.

[0142] The right controller 4 includes an acceleration
sensor and an angular velocity sensor as example input
sections in the present embodiment. Note that in other
embodiments, another type of sensor may be used as a
sensor (e.g., an inertial sensor) for calculating the move-
ment, the attitude and/or the position of the controller.
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[0143] (2-4: Other Elements)

[0144] The right controller 4 includes an indicator LED
68. The indicator LED 68 is an indicator section for indi-
cating predetermined information to the user. In the present
embodiment, the right controller 4 includes four LEDs as the
indicator LED 68. For example, the predetermined informa-
tion may be the number assigned to the right controller 4 by
the main unit 2 or may be information regarding the remain-
ing battery level of the right controller 4.

[0145] As shownin FIG. 7, in the present embodiment, the
indicator LED 68 is provided on the slider 130 (specifically,
on the top surface of the slider 130). Thus, the indicator LED
68 is arranged at such a position that the indicator LED 68
cannot be seen with the right controller 4 attached to the
main unit 2, and the indicator LED 68 is used primarily
when the right controller 4 is detached from the main unit 2.
In the present embodiment, the indicator LED 68 is provided
between the second L button 65 and the second R button 66.
Then, when a user holds the right controller 4 using both
hands, for example, the indicator LED 68 is arranged at such
a position that it is easy to see the indicator LED 68 (in other
words, such a position that it is unlikely blocked by the
hands of the user) for the user who operates the second L
button 65 using the index finger of the left hand and the
second R button 66 using the index finger of the right hand.
[0146] (2-5: Configuration of Left Controller 3)

[0147] The left controller 3 is configured differently from
the right controller 4 with respect to the shape of the housing
(the housing of the left controller 3 has a shape that is
generally in left-right symmetry with the housing 51 of the
right controller 4) and the arrangement of the operation
sections (the analog stick and the buttons) (see FIG. 6 and
FIG. 7).

[0148] On the other hand, the left controller 3 has a similar
configuration to that of the right controller 4 with respect to
the slide portion (specifically, the slider). Note that the right
controller 4 includes the slider provided on the left side
surface of the housing 51, whereas the left controller 3
includes the slider provided on the right side surface of the
housing (see FIG. 6 and FIG. 7). Note however that in the
present embodiment, the right controller 4 is the same as the
left controller 3 with respect to the slider and the members
to be provided on the slider (specifically, the buttons 65 to
67 and the indicator LED 68).

[0149] The left controller 3 includes an acceleration sensor
and an angular velocity sensor, as does the right controller
4, and a user is allowed to perform an operation of moving
the left controller 3 itself.

[0150] In the present embodiment, the second L. button
and the second R button are provided on the top surface of
the slider of the controllers 3 and 4. The second L button and
the second R button are arranged at the same position on the
left controller 3 and on the right controller 4 with respect to
the up-down direction (i.e., the y-axis direction). Then, when
the touch pen attachment 140 is attached to the controller 3
or 4, it is possible to operate the second L button and the
second R button by pressing buttons on the touch pen
attachment 140, the details of which will be described later.
[0151] In the present embodiment, indicator LEDs (four
indicator LEDs in the present embodiment) are provided on
the top surface of the slider of each of the controllers 3 and
4. The indicator LEDs are arranged at the same position on
the left controller 3 and on the right controller 4 with respect
to the up-down direction (i.e., the y-axis direction). Then,
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when the touch pen attachment 140 is attached to the
controller 3 or 4, it is possible to allow light from an
indicator LED to be output from a light-exiting port of the
touch pen attachment 140, the details of which will be
described later.

[0152] Note that for the controllers 3 and 4, there is no
particular limitation on the shape, the number and the
arrangement of the various elements (specifically, the slider,
the stick, the buttons, the LEDs, etc.) provided on the
housing. For example, in other embodiments, the controllers
3 and 4 may include a direction input section of a different
type from an analog stick. The slider may be arranged at a
position that corresponds to the position of the rail member
provided on the main unit 2, and may be, for example,
arranged on the primary surface or the reverse surface of the
housing. In other embodiments, one or more of the various
elements described above may be absent on the controllers
3 and 4.

[0153] [3. Configuration of Touch Pen Attachment]
[0154] Next, referring to FIG. 14 to FIG. 22, an example
configuration of the touch pen attachment 140 will be
described. FIG. 14 is a six-sided view showing an example
touch pen attachment. FIG. 15 is an exploded perspective
view showing the example touch pen attachment shown in
FIG. 14. Note that the xyz coordinate system of FIG. 14
represents directions in the front view ((a) of FIG. 14). In (a)
to (¢) and (0 of FIG. 14, a part of the strap 147 is not shown
for the purpose of making it easier to see elements other than
the strap 147.

[0155] (3-1: Elements Regarding Housing)

[0156] As shown in FIG. 14, the touch pen attachment 140
includes a housing 141. While there is no particular limita-
tion on the shape of the housing 141, the housing 141 has an
oblong shape (elongated in the up-down direction in FIG.
14) in the present embodiment. The housing 141 includes an
engaging surface (in other words, the right side surface, i.e.,
the x-axis negative direction side surface) on which a rail
member 143 to be described later is provided, and a button
provision surface (in other words, the left side surface, i.e.,
the x-axis positive direction side surface) on which the
buttons 151 and 152 to be described later are provided. As
shown in FIG. 15, in the present embodiment, the housing
141 includes a first member 141a and a second member
1415. The second member 1415 is a member that forms the
engaging surface, and the first member 141a is a member
that forms surfaces other than the engaging surface (includ-
ing the button provision surface). The first member 141a and
the second member 1415 are coupled together with screws
155 (herein, three screws 155), thereby forming the housing
141. Note that it can be said that the housing also includes
the rail member 143, in addition to the first member 141a
and the second member 1415. That is, it can be said that a
rail member 143 is also a part of the housing.

[0157] As shown in FIG. 14, in the present embodiment,
the opposite end portions of the button provision surface of
the housing 141 in the slide direction (i.e., the opposite ends
in the y-axis direction) are each a rounded curved surface,
except for the touch pen portion to be described below.
Then, the device including the touch pen attachment 140 and
the controller to which the touch pen attachment 140 is
attached (hereinafter referred to as the “touch-pen-attached
controller device”) can have rounded corner portions (see
FIG. 11 and FIG. 12). Thus, it is possible to provide a device
that is easy to hold for a user.
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[0158] In the present embodiment, the two surfaces (i.e.,
the front surface and the rear surface; in other words, the
z-axis negative direction side surface and the z-axis positive
direction side surface) provided between the engaging sur-
face and the button provision surface are marked differently
from each other. Specifically, as shown in FIG. 14, the front
surface of the housing 141 is marked with a plus mark 141¢
representing “+”, and the rear surface of the housing 141 is
marked with a minus mark 1414 representing “-”. These
marks 141¢ and 1414 are provided so that a user can
recognize the orientation of the touch pen attachment 140 to
be attached to the two different controllers 3 and 4. That is,
when the touch pen attachment 140 is attached to the right
controller 4, which has the “+”-shaped button 57 on the
primary surface, the plus mark 141c¢ prompts a user to attach
the touch pen attachment 140 so that the front surface of the
housing 141 marked with the plus mark 141c¢ is facing the
same direction as the primary surface of the right controller
4 (see FIG. 11). When the touch pen attachment 140 is
attached to the left controller 3, which has the “--shaped
button on the primary surface, the minus mark 1414 prompts
a user to attach the touch pen attachment 140 so that the rear
surface of the housing 141 marked with the minus mark
141d is facing the same direction as the primary surface of
the left controller 3 (see FIG. 12). Thus, when attaching the
touch pen attachment 140 to the controller 3 or 4, a user can
easily recognize the orientation of the touch pen attachment
140.

[0159] Note that in other embodiments, other methods of
distinction may be used in addition to (or instead of) the
marks 141¢ and 141d. For example, in other embodiments,
the front surface side and the rear surface side of the housing
141 may differ from each other in appearance (e.g., color,
pattern or texture (specifically, the presence/absence of a
luster)). The appearance of the primary surface of the left
controller 3 may be the same as (or similar to) that of the
front surface of the housing 141, or the appearance of the
primary surface of the right controller 4 may be the same as
(or similar to) that of the rear surface of the housing 141.
[0160] (3-2: Elements Regarding Touch Pen)

[0161] Next, referring to FIG. 14 to FIG. 16, the configu-
ration of the touch pen portion of the touch pen attachment
140 will be described. As shown in FIG. 14, the touch pen
attachment 140 includes the touch pen portion 200. The
touch pen portion 200 is a rod-shaped component with a
conductive pen point provided at the tip thereof, the details
of which will be described later. In the exemplary embodi-
ment, the touch pen portion 200 is provided at an end portion
of'the housing 141 on the upper side (i.e., the y-axis positive
direction side). That is, the touch pen portion 200 is provided
at one of the end portions of the housing 141 in the slide
direction that is opposite to the side from which the con-
troller is inserted. The touch pen portion 200 is provided at
one of the end portions of the housing 141 in the slide
direction at which a stopper portion 144 to be described later
is provided.

[0162] The touch pen portion 200 includes a pen shaft
portion 201 and a pen point 202 (see FIG. 14). The pen shaft
portion 201 is rod-shaped, and is provided so as to extend in
the upward direction from the upper end portion of the
housing 141. Therefore, the touch pen portion 200 is pro-
vided so as to protrude in the upward direction from the
upper end portion of the housing 141. In the exemplary
embodiment, as shown in FIG. 15, the pen shaft portion 201
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is provided as an integral part of the housing 141 (more
specifically, the first member 141a). Note however that in
other embodiments, the pen shaft portion 201 may be
separate from the housing 141.

[0163] The pen point 202 is provided at the tip of the pen
shaft portion 201 (specifically, the end portion on the y-axis
positive direction side) (see FIG. 14). In the exemplary
embodiment, the pen point 202 is formed from a conductive
substance. Therefore, with the touch pen attachment 140 of
the exemplary embodiment, it is possible to make an input
on the capacitive touch panel 13 (note that it can be also used
with a pressure-sensitive touch panel). Specifically, the
material of the pen point 202 in the exemplary embodiment
is a conductive rubber. Note that in other embodiments the
material of the pen point 202 may be a conductive fiber.
When the material of the pen point 202 is a conductive
rubber or a conductive fiber, which is softer than the surface
of the touch panel 13, it is possible to reduce the possibility
that the pen point 202 damages the surface of the touch panel
13.

[0164] As shown in FIG. 15, the pen point 202 is shaped
s0 as to cover the tip portion of the pen shaft portion 201.
Specifically, an end portion of the pen point 202 on the upper
side (i.e., the y-axis positive direction side) is formed as a
curved surface. This makes it possible to smoothly perform
operations such as drawing a line on the touch panel 13 and
making a gesture input on the touch panel 13. Note that there
is no limitation on the shape of the tip portion of the pen
point 202. For example, in other embodiments, the tip
portion of the pen point 202 may have a pointed shape. A
hole into which the pen shaft portion 201 is inserted is
formed at a lower end portion of the pen point 202 (see FIG.
15). In the exemplary embodiment, the pen shaft portion 201
and the pen point 202 are connected together by inserting the
tip of the pen shaft portion 201 into the hole (in other words,
putting the pen point 202 on the tip of the pen shaft portion
201) (see FIG. 16 to be discussed later).

[0165] In the exemplary embodiment, the touch pen
attachment 140 includes a connecting portion 203 (see FIG.
14 to FIG. 16). The connecting portion 203 connects
together the pen point 202 and the rail member 143. In the
exemplary embodiment, the connecting portion 203 and the
rail member 143 are both of a conductive substance. There-
fore, by connecting the rail member 143 with the pen point
202 by the connecting portion 203, it is possible to increase
the capacitance of the pen point 202 (i.e., to ensure a
sufficient capacitance for the touch panel 13 to detect the pen
point 202). Then, when a touch input is made on the touch
panel 13 of the main body apparatus 2 using the touch pen
attachment 140, it is easier for the touch panel 13 to detect
the pen point 202. That is, according to the exemplary
embodiment, it is possible to make it easier to make a touch
input using the touch pen attachment 140. According to the
exemplary embodiment, by increasing the capacitance of the
pen point 202 using the rail member 143, there is no need to
make the housing 141 of a conductive material, and it is
therefore possible to improve the degree of freedom in
designing the appearance of the housing 141.

[0166] In the exemplary embodiment, the connecting por-
tion 203 is provided as an integral part of the pen point 202.
That is, the connecting portion 203 is made of the same
conductive rubber as the pen point 202. Note that in other
embodiments, the connecting portion 203 may be separate
from, and connected to, the pen point 202. The connecting
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portion 203 may be of any conductive substance, and may
be of a different material from the pen point 202 (e.g., a
metal). The rail member 143 may be of any conductive
substance, and may be of a conductive substance other than
a metal.

[0167] The connecting portion 203 is provided so as to
extend in the downward direction from the lower end
portion of the pen point 202 (see FIG. 15). Note that in the
exemplary embodiment, the material of the connecting por-
tion 203 is a (conductive) rubber and is deformable. The
connecting portion 203 extends from the pen point 202 into
the inside of the housing 141 through a hole provided in the
housing 141 and is connected to the rail member 143, the
details of which will be described later.

[0168] FIG. 16 schematically shows a cross section of an
upper end portion of the touch pen attachment. FIG. 16 is a
cross-sectional view along a cross section that passes
through the center in the front-rear direction (i.e., the z axis)
and that is perpendicular to the front-rear direction. Note that
“schematically show” as used herein means that the size and
shape of components to be discussed (e.g., the connecting
portion 203, etc., in FIG. 16) and the positional relationship
therebetween are shown to be different from those in other
figures for the purpose of making it easier to see the
components.

[0169] As shown in FIG. 16, a hole 141e is formed in the
pen shaft portion 201 and the housing 141. One opening
141f of the hole 141e is provided on the pen shaft portion
201. Specifically, the opening 141fis formed on one of the
surfaces of the pen shaft portion 201 that faces the same side
as the button provision surface of the housing 141 (i.e., a
surface that faces the x-axis positive direction side). Another
opening 141g of the hole 141e is formed in the second
member 1415 of the housing 141. It can also be said that the
opening 141g is formed in the stopper portion 144. As
shown in FIG. 16, the hole 141e is formed so as to run
through the pen shaft portion 201, the first member 141a of
the housing 141, and the second member 1415 of the
housing 141.

[0170] As shown in FIG. 16, the connecting portion 203 is
provided to run through a hole 144e. In the exemplary
embodiment, the rail member 143 is attached to the housing
141 by three screws 155 (see FIG. 15), the details of which
will be described later. An end portion of the connecting
portion 203 on the lower side (i.e., the y-axis negative
direction side) is sandwiched between the housing 141
(more specifically, the second member 1415) and the rail
member 143. Thus, the lower end portion of the connecting
portion 203 is secured on the housing 141. The connecting
portion 203 is electrically connected to the rail member 143.
In the exemplary embodiment, since the housing 141 and the
rail member 143 are secured together by the screws 155,
with the connecting portion 203 sandwiched therebetween,
the connecting portion 203 and the rail member 143 can be
reliably brought into contact with each other.

[0171] As described above, in the exemplary embodiment,
the connecting portion 203 is arranged in the hole 144e
formed in the housing 141. That is, the connecting portion
203 runs through the hole 144¢ formed in the housing 141
to connect together the pen point 202 and the rail member
143. Then, it is possible to reduce the possibility that the
connecting portion 203 comes into contact with the control-
ler when the touch pen attachment 140 is attached to the
controller, thereby making the connecting portion 203 less
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interfering. It is possible to reduce the possibility that the
connecting portion 203 contacts and damages other compo-
nents. Note that in other embodiments, there is no limitation
on the arrangement of the connecting portion 203, and the
connecting portion 203 may be connected to the rail member
143 through the outside of the housing 141 (instead of
running through the hole 144e as in the exemplary embodi-
ment).

[0172] In the exemplary embodiment, the opening 1417 of
the hole 144¢ on the connecting portion 203 side is formed
on a surface of the pen shaft portion 201 that faces a different
direction than the engaging surface of the housing 141
(specifically, the surface that faces the same side as the
button provision surface). Thus, it is possible to further
reduce the possibility that the connecting portion 203 comes
into contact with the controller when the touch pen attach-
ment 140 is attached to the controller.

[0173] The touch pen attachment 140 includes a projection
204. The projection 204 is provided in order to reduce the
looseness between controller and the touch pen attachment
140 with the touch pen attachment 140 attached to the
controller, the details of which will be described later.
[0174] In the exemplary embodiment, the projection 204
is provided on the connecting portion 203 (see FIG. 15 and
FIG. 16). Specifically, the projection 204 is provided as an
integral part of the connecting portion 203. In the exemplary
embodiment, a hole is formed on the bottom surface of the
rail member 143, and the projection 204 is provided so as to
protrude relative to the bottom surface of the rail member
143 (see FIG. 16). Thus, the projection 204 is provided on
the bottom surface of the rail member 143.

[0175] As described above, in the exemplary embodiment,
the connecting portion 203 and the projection 204 are
provided as an integral part. Thus, it is possible to reduce the
number of components of the touch pen attachment 140.
Note that in other embodiments, the projection 204 and the
connecting portion 203 may be separate from each other.
Then, the material of the projection 204 may be any elastic
material, and does not need to be a conductive substance. In
the exemplary embodiment, the projection 204 is made of a
rubber, and the projection 204 is unlikely to scratch the
slider even when it comes into contact with the slider. Note
that in other embodiments, the projection 204 may be made
of any elastic material, and it may be a leaf spring made of
a metal or a resin, for example.

[0176] (3-3: Elements Regarding Rail Member)

[0177] As shown in FIG. 14, the touch pen attachment 140
includes the rail member 143. The rail member 143 is an
example slide portion capable of slidably engaging with the
slider of the controller. The rail member 143 is provided on
the engaging surface of the housing 141. In the present
embodiment, as shown in FIG. 15, the rail member 143 is
attached to the housing 141, together with the first member
141a and the second member 1415 of the housing 141, by
means of the three screws 155. Note that in other embodi-
ments, the rail member 143 may be provided as an integral
part of the housing 141. That is, a part of the housing 141
may serve as the rail member.

[0178] FIG. 17 schematically shows an example rail mem-
ber as seen from the slide direction. As shown in FIG. 17, the
rail member 143 includes a bottom surface portion 161, side
surface portions 1624 and 1625 and opposing portions 163a
and 1635. Note that the side surface portions 1624 and 1625
may hereinafter be referred to collectively as “side surface



US 2020/0019258 Al

portion 162”. The opposing portions 163a and 1635 may be
referred to collectively as “opposing portion 163”. In the
present embodiment, the portions 161 to 163 are generally
plate-shaped members.

[0179] As shown in FIG. 17, the bottom surface portion
161 is placed on the engaging surface of the housing 141 so
as to be substantially parallel to the engaging surface. Note
that “substantially (in a certain state)” as used herein means
to include cases in which that state is achieved in a strict
sense and also cases in which that state is generally
achieved. For example, “substantially parallel” means that
they may be parallel to each other in a strict sense, and they
may not be parallel to each other in a strict sense but may be
generally parallel to each other.

[0180] The bottom surface portion 161 includes a bottom
surface 161a of the rail member 143. As shown in FIG. 17,
the side surface portion 162 includes side surfaces substan-
tially perpendicular to the bottom surface 161a. The side
surface portion 162 extends, substantially perpendicular to
the bottom surface portion 161, from opposite ends of the
bottom surface portion 161 with respect to the width direc-
tion (i.e., the z-axis direction). Specifically, a side surface
portion 162a extends from one end (i.e., on the z-axis
negative direction side) of the bottom surface portion 161,
and a side surface portion 1625 extends from the other end
(i.e., on the z-axis positive direction side) of the bottom
surface portion 161. As shown in FIG. 17, the bottom
surface portion 161 and the side surface portion 162 together
form a groove.

[0181] As shown in FIG. 17, the opposing portion 163 is
provided to extend from each of the two side surfaces of the
side surface portion 162, and includes a surface that opposes
the bottom surface 161a. The opposing portion 163 extends
in a direction substantially parallel to the bottom surface
161a from an end (i.e., an end on the x-axis negative
direction side) of the side surface portion 162 that is opposite
to the end at which the bottom surface portion 161 is
connected to the side surface portion 162. Specifically, the
opposing portion 163a extends from an end portion of the
side surface portion 162a on the x-axis negative direction
side, and the opposing portion 1635 extends from an end
portion of the side surface portion 1626 on the x-axis
negative direction side. The opposing portions 163a and
1634 are provided so as to protrude from the side surface
portion 162 toward the inside of the rail member 143 (in
other words, so as to protrude toward each other). The
opposing portion 163a and the opposing portion 1635 are
spaced apart from each other so that the slider of the
controller can be inserted into the groove formed by the
bottom surface portion 161 and the side surface portion 162
(FIG. 17).

[0182] FIG. 18 schematically shows an example state in
which the slider of the controller is in engagement with the
rail member of the touch pen attachment. FIG. 18 schemati-
cally shows a state in which the slider 130 of the right
controller 4 is in engagement with the rail member 143 of
the touch pen attachment 140. When the touch pen attach-
ment 140 is attached to the right controller 4, the slider 130
of' the right controller 4 is inserted into the groove of the rail
member 143, thereby achieving a state in which the rail
member 143 and the slider 130 are engaged with each other
as shown in FIG. 18. In this state, the slider 130 in engage-
ment with the rail member 143 is allowed to slide in the slide
direction (i.e., the y-axis direction) while being secured by
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the opposing portion 163 so as not to come off in the
direction (i.e., the x-axis direction) perpendicular to the slide
direction.

[0183] As shown in FIG. 15, the lower end (i.e., the end
on the y-axis negative direction side) of the rail member 143
is open so that the slider of the controller can be inserted. On
the other hand, a stopper portion 144 is provided on the
upper end side (i.e., the y-axis positive direction side) of the
rail member 143. The stopper portion 144 is provided for the
purpose of limiting the movement of the slider, which is
inserted from the lower end of the rail member 143, in the
insertion direction (i.e., the y-axis positive direction). That
is, the slider, which is inserted from the lower end of the rail
member 143, comes into contact with the stopper portion
144, to stop sliding in the insertion direction. The “state in
which the touch pen attachment 140 is attached to the
controller (referred to as the attached state)” as used herein
is the state in which the slide movement of the slider is
substantially limited by the stopper portion 144. Note that in
addition to the state in which the slider is in contact with the
stopper portion 144, the attached state also includes a state
in which the slider and the stopper portion 144 are not in
contact with each other in a strict sense but the slider cannot
substantially move in the insertion direction (because there
is substantially no gap between the slider and the stopper
portion 144).

[0184] In the present embodiment, the stopper portion 144
is provided as an integral part of the second member 1415
of the housing 141. Note that in other embodiments, the
stopper portion 144 may be provided as an integral part of
the rail member 143, or the stopper portion 144 may be
separate from the housing 141 and the rail member 143.
[0185] There is no particular limitation on the arrangement
of the stopper portion 144. The stopper portion 144 is
provided near one end portion of the rail member 143 in the
slide direction, and it may be provided on the outside (the
upper side in the present embodiment) of the end portion of
the rail member 143, or may be provided on the inside of the
rail member 143 (e.g., in the upper end portion of the rail
member 143). Note that in the present embodiment, since
the stopper portion 144 is provided near the upper end
portion of the rail member 143, the touch pen attachment
140 is attached to the controller by attaching the lower side
thereof to (the upper side of) the controller (see FIG. 10).
[0186] As described above, in the present embodiment, the
touch pen attachment 140 includes the stopper portion 144
provided near the upper end portion of the rail member 143
configured to limit the slide movement, in the insertion
direction, of the slider which is inserted from the lower side
of the rail member 143. Thus, it is possible to limit the
movement of the slider inserted into the rail member 143.
[0187] As described above, in the present embodiment, the
touch pen attachment 140 includes, as the slide portion, the
rail member 143 that extends along the slide direction. Then,
when the slider of the controller is inserted into the rail
member 143 of the touch pen attachment 140, it is easy to
slide the touch pen attachment 140 (which can be said to be
the slide movement of the controller).

[0188] Note that in other embodiments, the slide portion
of the touch pen attachment 140 does not need to be a single
member extending in the slide direction, but may include a
plurality of members arranged along the slide direction. For
example, the touch pen attachment 140 may include, instead
of the rail member 143, a plurality of members having a
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similar cross-sectional shape (specifically, a cross-sectional
shape taken along a plane perpendicular to the slide direc-
tion) to that of the rail member 143. In this case, the plurality
of members are arranged along the slide direction. Also with
such a plurality of members, the touch pen attachment 140
can slidably engage with the slider of the controller.

[0189] In the present embodiment, the rail member 143 is
formed from metal. Then, it is possible to improve the
mechanical strength of the rail member. It is also possible to
improve the mechanical strength of the housing 141 itself,
on which the rail member is provided. Note that in the
present embodiment, the housing 141 is formed from a resin.
In other embodiments, there is no particular limitation on the
material of the rail member 143, and the rail member 143
may be formed from a resin (which may be a resin harder
than that of the housing 141).

[0190] FIG. 19 schematically shows an example opposing
portion of the rail member. Note that FIG. 19 shows, on an
enlarged scale, an upper end portion (i.e., an end portion on
the y-axis positive direction side) and a lower end portion
(i.e., an end portion on the y-axis negative direction side) of
the opposing portion 163.

[0191] As shown in FIG. 19, in the present embodiment,
the cut-out portions C1 and C2 are provided in a portion of
the opposing portion 163. The cut-out portions C1 and C2
are provided so that the projection of the controller is not in
contact with the opposing portion 163 (in other words, so as
to allow the projection to be in the protruding state) in the
attached state in which the touch pen attachment 140 is
attached to the controller, the details of which will be
described later. That is, the cut-out portions C1 and C2 are
at positions corresponding to the projection of the controller
in the attached state. Specifically, the cut-out portions C1
and C2 are in an upper end portion of the rail member 143
(see FIG. 19). Note that in the attached state, the projection
of the controller engages with the cut-out portion of the
opposing portion 163 (strictly speaking, the opposing por-
tion 163 around the cut-out portion).

[0192] As shown in FIG. 19, the opposing portion 163
includes contact surfaces 631a and 6315 in an area where the
cut-out portions C1 and C2 are formed. In the attached state,
a surface of the projection of the controller that is facing the
lower side (i.e., the y-axis negative direction side) comes
into contact with the contact surface. That is, the contact
surface 631a is a surface with which the projection of the left
controller 3 comes into contact when the left controller 3 and
the touch pen attachment 140 are attached together. The
contact surface 6315 is a surface with which the projection
133 of the right controller 4 comes into contact when the
right controller 4 and the touch pen attachment 140 are
attached together.

[0193] In the present embodiment, the contact surfaces
631a and 6315 are formed so that the gap between the two
opposing portions 163a and 1635 gradually narrows in the
downward direction (i.e., toward the y-axis negative direc-
tion side) (see FIG. 19). The contact surfaces 631a and 6315
are each part of the boundary of the gap between the two
opposing portions 163a and 1635 that gradually narrows
toward the lower side. Then, when detaching the touch pen
attachment 140 from the controller, the projection of the
controller is unlikely interfered by the opposing portion 163.
This allows a user to smoothly detach the touch pen attach-
ment 140 from the controller.
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[0194] As shown in FIG. 19, in the present embodiment,
lower end portions of the two opposing portions 163a and
1635 are tapered so that the gap therebetween gradually
increases toward the distal end (in other words, in the
downward direction). Then, when the slider of the controller
is inserted into the lower end of the rail member 143, the
projection of the controller is unlikely interfered by the
opposing portion 163. This allows a user to smoothly attach
the touch pen attachment 140 to the controller.

[0195] (Projection)

[0196] As shown in FIG. 14 and FIG. 15, the touch pen
attachment 140 includes a projection 149. The projection
149 generally prevents the slide movement in the removal
direction opposite to the insertion direction in the attached
state in which the touch pen attachment 140 is attached to
the controller, the details of which will be described later.
With the projection 149, it is possible to reduce the possi-
bility of the touch pen attachment 140 coming off the
controller.

[0197] As shown in FIG. 15, the projection 149 includes
projecting members 149a and a substrate 1495. The sub-
strate 1495 is a plate-shaped member and is provided on the
inner side (i.e., on the x-axis positive direction side) of the
rail member 143. The projecting members 1494 are provided
on the front side (i.e., the x-axis negative direction side)
surface of the substrate 1495. In the present embodiment,
two projecting members 1494 are provided on both sides of
the substrate 1495 in the direction perpendicular to the slide
direction (i.e., on the z-axis positive direction side and on the
z-axis negative direction side). Note that as shown in FIG.
15, two holes 143¢ are provided on the bottom surface
portion 161 of the rail member 143. The two projecting
members 149a are provided so that the projecting members
149a can protrude respectively through the holes 143c.
Thus, the projection 149 is provided so that a portion thereof
can protrude through the bottom surface portion of the rail
member 143.

[0198] Note that in other embodiments, the projection 149
(specifically, the projecting members 149a) may be provided
so that it can protrude through the side surface portion 162
of the rail member or protrude through the opposing portion
163. Specifically, the projection 149 may be provided so as
to protrude from the hole in one of the two side surface
portions 162a and 1625 toward the other one of the two side
surface portions 162a and 1625. The projection 149 may be
provided so as to protrude from the hole in one of the two
opposing portions 163a and 1635 toward the other one of the
two opposing portions 163a and 1635. The projection 149
may be provided so as to protrude from the hole in the
opposing portion 163 toward the bottom surface portion
161.

[0199] As shown in FIG. 14 and FIG. 15, the projection
149 is provided in a lower end portion (i.e., a portion on the
y-axis negative direction side) of the rail member 143.
Specifically, the projection 149 is provided at a position such
that the projecting members 49a can engage with the lower
end (i.e., the end portion on the y-axis negative direction
side) of the slider (specifically, the top surface portion 132)
of the controller in the attached state (see FIG. 20(c)). Note
that in other embodiments, there is no particular limitation
on the position (strictly speaking, the position of the con-
troller) at which the projection 149 engages with the con-
troller in the attached state. For example, when the projec-
tion 149 engages at a position along the slider other than the
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lower end thereof, the projection 149 does not need to be
provided in a lower end portion of the rail member 143.
[0200] In the present embodiment, the projection 149 is
configured so that the projection 149 can move between the
first position and the second position (see FI1G. 20). The first
position is a position where the projecting members 149q are
more protruding than at the second position. That is, the
projection 149 at the first position is more protruding, than
the projection 149 at the second position, from the bottom
surface of the rail member 143 where the projection 149 is
provided. As will be described later, when the projection 149
is at the first position, the projection 149 engages with the
slider of the controller in the attached state. When the
projection 149 is at the second position, the projection 149
does not engage (or not substantially engage) with the slider
of the controller in the attached state. At the second position,
the projecting members 149a may be retracted inside the
holes 143¢ of the bottom surface of the rail member 143, or
the projecting members 149a may be slightly protruding
from the bottom surface.

[0201] In the present embodiment, the projection 149 is
biased by an elastic part into the protruding state at the first
position. Specifically, the projection 149 is biased by a
spring 150, which is an example elastic part (see FIG. 15).
As shown in FIG. 15, the spring 150 is provided on the
reverse side (i.e., the x-axis positive direction side) of the
substrate 1495. The spring 150 is arranged inside the hous-
ing 141. By means of the spring 150, the projection 149 is
biased to protrude from the bottom surface portion 161.
[0202] The projection 149 (specifically, the projecting
members 149a) is provided so that a surface thereof on the
insertion side (i.e., the y-axis negative direction side) is
sloped (see FIG. 20). Note that this surface will be referred
to hereinafter as the “slope”. Specifically, the projection 149
may be sloped so that the height of the surface relative to the
insertion side gradually decreases toward the insertion side.
Then, when the slider of controller is inserted into the rail
member 143, the projection is unlikely interfered by the
slider, thereby enabling smooth slide movement.

[0203] (Attachment Operation)

[0204] Next, referring to FIG. 20, the operation of attach-
ing the touch pen attachment 140 to the controller will be
described using, as an example, the operation of attaching
the touch pen attachment 140 to the right controller 4. FIG.
20 schematically shows an example operation of connecting
together a slider and a rail member. FIG. 20 is a cross-
sectional view taken along line A-A' of FIG. 19, showing the
slider 11 and the rail member 143.

[0205] FIG. 20(a) shows a state immediately after the
slider 130 starts to be inserted into the rail member 143. As
shown in FIG. 20(a), in order to attach the touch pen
attachment 140 to the right controller 4, the upper end of the
slider 130 is first inserted into the lower end side (i.e., the
y-axis negative direction side) of the rail member 143. Note
that the projection 133 of the right controller 4 is at this point
in the protruding state. At this point, the projecting member
149a of the projection 149 is not in contact with the slider
130, and it is biased by the spring 150 into the first position
described above (i.e., the state in which it is protruding from
the bottom surface portion 161 of the rail member 143).
[0206] When the touch pen attachment 140 is attached to
the right controller 4, the slider 130 is slid from the position
shown in FIG. 20(a) in the insertion direction (i.e., the
direction in which the slider 130 moves toward the stopper
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portion 144 at the end of the rail member 143). As described
above, the lower end portions of the opposing portions 163
of the rail member 143 are tapered so that the gap therebe-
tween gradually increases toward the distal end (see FIG.
19). Thus, when the projection 133 of the slider 130 comes
into contact with the opposing portion 163 of the rail
member 143, the projection 133 is unlikely interfered by the
opposing portion 163.

[0207] FIG. 20(b) shows a state in which the slider 130 is
inserted halfway through the rail member 143 (the attached
state has not been reached). In this state, the projection 133
is in the retracted state, having come into contact with the
opposing portion 163 of the rail member 143. In this state,
the projecting member 149a has been moved into the second
position by the slider 130. Note that as described above, the
projecting member 149a has a slope. Therefore, when the
slider 130 comes into contact with the projecting member
149a, the slider 130 first hits the slope, and the slider 130 is
unlikely interfered by the projecting member 1494. As the
slider 130 is further slid in the insertion direction from the
position of FIG. 20(b), the right controller 4 and the touch
pen attachment 140 come into the attached state.

[0208] FIG. 20(c) shows the attached state in which the
touch pen attachment 140 is attached to the right controller
4. In the attached state, the projection 149 is no longer
pressed by the slider 130, and the projecting members 149a
are therefore in the first position, protruding from the bottom
surface of the rail member 143 as shown in FIG. 20(c).
Therefore, if one attempts to slide the slider 130 in the
removal direction, the slider 130 hits the projection 149.
Thus, in the present embodiment, it is possible with the
projection 149 to generally prevent the slide movement of
the slider 130 in the removal direction.

[0209] As described above, in the present embodiment, the
projection 149 is biased by an elastic part (i.e., the spring
150) into the first position (in other words, a position at
which the projection 149 generally prevents the slide move-
ment of the slider of the controller). Then, in the attached
state, the projection 149 in the protruding state can generally
prevent the slide movement of the slider of the controller
(see FIG. 20).

[0210] Note that when a certain force or more is applied in
the attached state for sliding the slider in the removal
direction, the projection 149 moves into the second position,
thereby releasing the engagement. Thus, a user can remove
the touch pen attachment 140 from the controller by a simple
operation.

[0211] As described above, in the attached state, since the
projection 133 is located at the position of the cut-out
portion C2 of the opposing portion 163, the projection 133
is in the protruding state. Therefore, in the present embodi-
ment, the touch pen attachment 140 does not apply an
unnecessary force on the projection 133 while in the
attached state.

[0212] Note that when one attempts to slide the slider 130
in the removal direction in the attached state, the projection
133 hits the opposing portion 163. Therefore, in the present
embodiment, it can be said that the slide movement of the
slider 130 in the removal direction is also generally pre-
vented by the projection 133 and the opposing portion 163.
Note that in the present embodiment, the contact surface 631
of the opposing portion 163 is provided so that the gap
between the two opposing portions 1634 and 1635 gradually
narrows in the downward direction (see FIG. 19). This limits
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the capability of the projection 133 and the opposing portion
163 of generally preventing the slide movement.

[0213] As shown in (c¢) of FIG. 20, in the attached state,
the projection 204 is in contact with (it can also be said to
be pressing) the slider of the controller. That is, in the
attached state, the projection 204 applies a force, on the
slider, in a direction away from the bottom surface of the rail
member 143 (see FIG. 20). Therefore, with the projection
204, it is possible to reduce the looseness between the
controller and the touch pen attachment 140, and it is
possible to more firmly connect the controller and the touch
pen attachment 140 together. Moreover, when the controller
is vibrated by a vibrator (not shown), it is possible to reduce
the noise (“chattering”) produced by the vibration.

[0214] In the exemplary embodiment, the projection 204
is provided on a portion of the rail member 143 that is on the
upper side (i.e., the y-axis positive direction side) relative to
the center. More specifically, the projection 204 is provided
on an upper end portion of the rail member 143. Then, it is
possible to shorten the period of time over which the
projection 204 is in contact with the slider when the slider
is inserted into the rail member 143. Therefore, the user can
smoothly slide the slider. Note that there is no limitation on
the position of the projection 204, and it may be provided on
a lower portion of the rail member 143 in other embodi-
ments. The projection 204 may be provided on the side
surface portion 162 or the opposing portion 163 of the rail
member 143.

[0215] (3-4: Elements Regarding Strap)

[0216] As shown in FIG. 14 and FIG. 15, the touch pen
attachment 140 includes the strap 147. The strap 147 is a
cord-like member such as a cord or a rope, and has a loop
shape. As described above, the strap 147 is put on the wrist
when a user holds a touch-pen-attached controller device.
[0217] In the present embodiment, the strap 147 is fixedly
fastened to the housing 141. Specifically, as shown in FIG.
15, a shaft portion 1414, threaded inside for receiving the
screw 155, is provided inside the housing 141 (specifically,
the first member 141a). As shown in FIG. 15, a hole 141 is
provided in the housing 141 (specifically, the first member
141a). The strap 147 is hooked on the shaft portion 14147,
extending out of the housing 141 through the hole 141;.
Thus, in the present embodiment, the strap 147 can be
fixedly fastened to the housing 141. According to the present
embodiment, the strap 147 can be securely fastened to the
housing 141.

[0218] Note that in other embodiments, the touch pen
attachment 140 may be configured so that the strap is
removably attachable to the touch pen attachment 140. That
is, the touch pen attachment 140 may include a strap anchor
to which a strap can be fastened, instead of a strap (or in
addition to a strap). For example, the strap anchor may be
provided on the housing 141 and may include a hole. Then,
a strap can be attached by passing the strap through the hole.
Note that in the present embodiment, the strap 147 is
fastened to the shaft portion 1414, and the shaft portion 141/
is therefore equivalent to the strap anchor.

[0219] In the present embodiment, the touch pen attach-
ment 140 includes the strap 147 (or the strap anchor to which
the strap 147 is fastened) on the lower side of the center of
the touch pen attachment 140 (more specifically, in a lower
end portion of the housing 141). In other words, the strap
147 is fastened on the opposite side from the stopper portion
144 in the slide direction of the rail member 143. That is, the
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touch pen attachment 140 is attached to the controller by first
inserting the lower side (where the strap 147 is fastened) of
the touch pen attachment 140 into the upper side of the
controller (see FIG. 10).

[0220] Consider a situation in which a user is performing
an operation by holding and shaking the touch-pen-attached
controller device with the strap 147 put on the wrist. In this
situation, when a user inadvertently lets go of the touch-
pen-attached controller device, the touch pen attachment
140 stops moving because the strap 147 is on the wrist,
whereas the controller is urged to continue moving. Thus,
the controller is under a force urging the controller to move
relative to the touch pen attachment 140. In the present
embodiment, however, since the strap 147 is fastened on the
opposite side from the stopper portion 144 in the slide
direction, the above force urges the controller to move in the
insertion direction.

[0221] As described above, by providing the strap 147 (or
the strap anchor) on the opposite side from the stopper
portion 144 in the slide direction of the rail member 143, it
is possible to prevent the controller from moving in such a
direction that the controller comes off the touch pen attach-
ment 140.

[0222] As shown in FIG. 14, the strap 147 includes an
adjustment 148 in the present embodiment. The adjustment
148 is a member used for adjusting the length of the loop of
the cord-like member of the strap 147. Specifically, the
adjustment 148 includes an adjustment button 148a.
Although there is no particular limitation on the specific
mechanism of the adjustment 148, in the present embodi-
ment, the adjustment 148 can be moved easily on the
cord-like member of the strap 147 while the adjustment
button 148a is pressed, whereas the adjustment 148 can be
fixed (in other words, can be made less movable) on the
cord-like member of the strap 147 while the adjustment
button 148a is not pressed. Thus, a user can adjust the length
of'the loop of the cord-like member by using the adjustment
148 so that the strap 147 will not slip off the wrist.

[0223] (3-5: Elements Regarding Buttons)

[0224] As shown in FIG. 14 and FIG. 15, the touch pen
attachment 140 includes the first button 151 and the second
button 152. These buttons 151 and 152 are provided so as to
allow the second L button and the second R button of the
controller to be operated when the touch pen attachment 140
is attached to the controller.

[0225] As shown in FIG. 14, the buttons 151 and 152 are
provided so as to protrude from the button provision surface
of the housing 141. The first button 151 is provided at a
position on the button provision surface on the lower side of
the center in the up-down direction (i.e., the y-axis direc-
tion). The second button 152 is provided at a position on the
button provision surface on the upper side of the center in
the up-down direction.

[0226] The buttons 151 and 152 are biased to protrude
from the button provision surface. Specifically, as shown in
FIG. 15, the first button 151 is biased by a spring 153
provided inside the housing 141, and the second button 152
is biased by a spring 154 provided inside the housing 141.
When the button 151 or 152 is not pressed, the operation
surface thereof (i.e., the surfaces on the x-axis positive
direction side) is protruding from the button provision
surface by a predetermined first distance. The button 151 or
152 can be pressed by a user up to such a position that the
operation surface thereof is at a predetermined second



US 2020/0019258 Al

distance (the second distance is shorter than the first dis-
tance) from the button provision surface.

[0227] As shown in FIG. 15, the first button 151 includes
a first actuation portion 151a. The first actuation portion
151a is provided so as to protrude toward the opposite side
from the operation surface of the first button 151. The first
actuation portion 151a is configured so that it can move from
a first operation position (FIG. 21(a)) to a second operation
position (FIG. 21(5)) in response to the first button 151
being pressed. The second button 152 includes a second
actuation portion 152a. The second actuation portion 152a is
provided so as to protrude toward the opposite side from the
operation surface of the second button 152. The first actua-
tion portion 1524 is configured so that it can move from a
third operation position to a forth operation position in
response to the second button 152 being pressed. Each of the
actuation portions 151a and 152a is a rod-shaped member.

[0228] As shown in FIG. 15, holes 143a and 1435 are
provided running through the rail member 143 and the
housing 141 (specifically, the second member 1415). The
first actuation portion 151a is provided so that the first
actuation portion 151a can protrude past the bottom surface
of the rail member 143 through the hole 143a. The second
actuation portion 152a is provided so that the second actua-
tion portion 152a can protrude past the bottom surface of the
rail member 143 through the hole 14356. The position at
which the first actuation portion 151a protrudes from the
bottom surface substantially corresponds to the second L
button 65 of the right controller 4 (or the second R button of
the left controller 3) in the attached state. That is, the
position at which the first actuation portion 151a protrudes
from the bottom surface is facing the position of the second
L button 65 in the attached state, and is the same position as
that of the second L button 65 in the attached state with
respect to the up-down direction (i.e., the y-axis direction)
and the front-rear direction (i.e., the z-axis direction). Simi-
lar to the first actuation portion 151a, the position at which
the second actuation portion 1524 protrudes from the bottom
surface corresponds to the second R button 66 of the right
controller 4 (or the second L button of the left controller 3)
in the attached state.

[0229] Note that as shown in FIG. 15 (and FIG. 21 to be
discussed later), the cross-sectional area of the actuation
portion along the cross section perpendicular to the direction
of protrusion (specifically, the cross-sectional area along the
cross section parallel to the yz plane) is smaller than the area
of the operation surface of the button on which the actuation
portion is provided. Then, the holes 143a and 1435 through
which the actuation portions 151a and 152a pass can be
made smaller than the operation surfaces of the buttons 151
and 152. In other words, it is possible to increase the size of
the buttons 151 and 152 for easier operations without
increasing the size of the holes 1434 and 1435 to be provided
running through the rail member and/or the housing.

[0230] FIG. 21 schematically shows an example of how a
button on the controller is pressed by a button on the touch
pen attachment. Note that although FIG. 21 shows an
example where the right controller 4 is attached to the touch
pen attachment 140 and the second L button 65 is pressed by
the first button 151, the above description holds true also for
other cases (i.e., where the second R button of the left
controller 3 is pressed by the first button 151, where the
second L button of the left controller 3 is pressed by the
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second button 152, and where the second L button of the
right controller 4 is pressed by the second button 152).

[0231] FIG. 21(a) shows a state in which the first button
151 is not pressed (non-pressed state). In the non-pressed
state, the first actuation portion 151a is not protruding past
the bottom surface of the rail member 143 but is retracted
inside the housing 141. Therefore, the second L button 65 is
not pressed by the first actuation portion 151a.

[0232] On the other hand, FIG. 21(b) shows a state in
which the first button 151 is pressed (pressed state). In the
pressed state, the first actuation portion 151a is protruding
past the bottom surface of the rail member 143. Then, the
first actuation portion 151a presses the second L button 65.
That is, in the attached state, a user can press the first button
151, thereby in turn pressing the second L button 65.

[0233] As described above, in the present embodiment,
even when the touch pen attachment 140 is attached to the
controller, a user can press buttons provided on the touch
pen attachment 140 to thereby operate the second L button
and the second R button on the controller (which are hidden
by the touch pen attachment 140).

[0234] Note that when a user holds the touch-pen-attached
controller device using both hands, a user can operate the
first button 151 and the second button 152 using the index
finger and/or the middle finger, for example. That is, a user
can operate the buttons 151 and 152 using the same fingers
as those used when operating the second L button and the
second R button when the touch pen attachment 140 is not
attached.

[0235] In the present embodiment, the area of the opera-
tion surface of a button on the touch pen attachment 140
(i.e., the first button 151 or the second button 152) is greater
than the area of the operation surface of a button on the
controller (i.e., the second L button or the second R button).
Therefore, in the present embodiment, it is easier for a user
to press a button on the touch pen attachment 140 attached
to the controller than to directly press a button on the
controller. That is, it is possible to improve the controlla-
bility of the controller by attaching the touch pen attachment
140 to the controller.

[0236] Note that in the present embodiment, the pairing
button provided on the slider of the controller cannot be
operated by a user when the touch pen attachment 140 is
attached to the controller. This is because it is assumed that
the pairing button is a button used when instructing a process
regarding the wireless communication between the control-
ler and the main unit 2 and that the pairing button is not used
while operating the controller (e.g., during game opera-
tions). Note that in other embodiments, a button correspond-
ing to the pairing button may be provided on the touch pen
attachment 140 so as to allow the pairing button to be
operated in the attached state.

[0237] FIG. 22 shows an example actuation portion. Note
that while FIG. 22 shows the first actuation portion 151a
shown in FIG. 15, the second actuation portion 1524 has a
similar shape to the first actuation portion 151a.

[0238] FIG. 22(a) shows the first actuation portion 151a as
seen from the direction of protrusion (i.e., from the x-axis
negative direction side). As shown in FIG. 22(a), the first
actuation portion 151a has a cross-shaped cross section
along a plane perpendicular to the direction of protrusion.
Then, it is possible to reduce the volume of the actuation
portion 151a while maintaining the mechanical strength
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thereof. Note that in other embodiments, the first actuation
portion 151a may have a cylindrical shape or a columnar
shape, for example.

[0239] FIG. 22(b) shows the first actuation portion 151a as
seen from a direction perpendicular to the direction of
protrusion (i.e., from the y-axis negative direction side). As
shown in FIG. 22(5), the tip of the first actuation portion
151a has a curved surface (specifically, a curved surface
such that the center thereof is protruding). Then, when a
button on the controller is pressed by the actuation portion
151a, it is possible to reduce the possibility that the button
on the controller is damaged by the actuation portion 151a.
[0240] (3-6: Elements Regarding Lightguide)

[0241] The touch pen attachment 140 includes elements
for allowing a user to see the light from the indicator LEDs
of the controller attached thereto. The indicator LED of each
of the controllers 3 and 4 may be lit to indicate the number
assigned to the controller, or may be lit to indicate the
remaining battery level of the controller. In such a case, with
the elements described above, a user can see the light from
the indicator LED of the controller even if the touch pen
attachment 140 is attached to the controller. This will be
described below in detail.

[0242] As shown in FIG. 14, light-receiving ports 156
(i.e., holes in which the light-receiving surfaces of a light-
guide member 158 shown in FIG. 15 are provided) are
provided on the bottom surface of the rail member 143 (and
the engaging surface of the housing 141). The number of the
light-receiving ports 156 is equal to the number (herein,
four) of indicator LEDs of the controller. The light-receiving
ports 156 are provided at positions corresponding to the
indicator LEDs of the controller attached to the touch pen
attachment 140. That is, the positions of the light-receiving
ports 156 are substantially opposing the positions of the
indicator LEDs in the attached state, and are more specifi-
cally the same positions as those of the indicator LEDs in the
attached state with respect to the up-down direction (i.e., the
y-axis direction) and the front-rear direction (i.e., the z-axis
direction).

[0243] As shown in FIG. 14, light-exiting ports 157 (i.e.,
holes in which light-exiting surfaces of the lightguide mem-
ber 158 are provided) are provided on the housing 141. The
light-exiting ports correspond to four light-receiving ports,
and the number of light-exiting ports is equal to the number
(herein, four) of the light-receiving ports. In the present
embodiment, the light-exiting ports 157 are provided on the
button provision surface of the housing 141 (see FIG. 14).
More specifically, the light-exiting ports 157 are provided
between the first button 151 and the second button 152. Note
that in other embodiments, the light-exiting ports 157 may
be provided on any surface that is different from the bottom
surface (in other words, the engaging surface) of the rail
member 143. For example, in other embodiments, the light-
exiting ports 157 may be provided on the front surface or the
rear surface of the housing 141.

[0244] As shown in FIG. 15, the touch pen attachment 140
includes the lightguide member 158 inside the housing 141.
The lightguide member 158 is a transparent member (spe-
cifically, a lens) formed from a resin, for example. The
lightguide member 158 includes a number of lenses equal to
the number (herein, four) of the light-receiving ports 156
and the light-exiting ports 157. In the present embodiment,
for easier production, the lightguide member 158 is an
integrally-molded piece including four lenses connected
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together. Note however that in other embodiments, the
lenses may be provided as separate pieces. As shown in FIG.
15, the lenses of the lightguide member 158 are arranged so
that the light-receiving surfaces (i.e., surfaces on the x-axis
negative direction side) are in the vicinity of the light-
receiving ports 156, respectively, and the light-exiting sur-
faces (i.e., surfaces on the x-axis positive direction side) are
in the vicinity of the light-exiting ports 157, respectively.
[0245] Note that in the present embodiment, the light-
receiving surfaces of the lightguide member 158 are pro-
vided at positions sunken from the bottom surface of the rail
member 143 (in other words, at positions that are closer to
the center of the housing 141). Then, it is possible to reduce
the possibility that the lightguide member 158 comes into
contact with the controller when inserting the slider of the
controller into the rail member 143, thereby allowing the
touch pen attachment 140 to be smoothly attached to the
controller.

[0246] FIG. 23 shows an example of how light from the
indicator LEDs of the controller exits the light-exiting ports
of'the touch pen attachment. For example, when an indicator
LED 68 emits light with the touch pen attachment 140
attached to the right controller 4, the light from the indicator
LED 68 enters the light-receiving surface of the lightguide
member 158 through the light-receiving port 156 opposing
the LED 68 that is lit. The lightguide member 158 guides
light incident upon the light-receiving surface to the light-
exiting surface by virtue of internal reflection, and the light
exits the light-exiting surface. Thus, light is output from the
light-exiting port 157.

[0247] Note that in other embodiments, the lightguide
member 158 may be any member capable of guiding light
incident upon the light-receiving port 156 to the light-exiting
port 157. For example, in other embodiments, the lightguide
member may be a mirror provided on the wall of the holes
connecting between the light-receiving ports 156 and the
light-exiting ports 157.

[0248] As described above, in the present embodiment, the
touch pen attachment 140 includes a lightguide portion
(herein, the lightguide member 158) for guiding light inci-
dent on a light-receiving port 156 provided on the bottom
surface of the rail member 143 to a light-exiting port
provided on a surface (herein, the button provision surface)
different from the bottom surface. Then, even when the
touch pen attachment 140 is attached to the controller, the
light from an indicator LED of the controller can be pre-
sented to a user, as when the touch pen attachment 140 is not
attached to the controller. By the provision of the lightguide
portion, it is possible to present to a user information
indicated by the indicator LEDs of the controller to which
the touch pen attachment 140 is attached using a simple
configuration (e.g., as compared with an embodiment in
which the touch pen attachment 140 receives information
regarding indicator LEDs from the controller so as to control
indicator LEDs of the touch pen attachment 140 based on the
received information).

[0249] Note that in the present embodiment, the light-
exiting ports 157 are provided on the button provision
surface of the housing 141 (see FIG. 14). Then, the orien-
tation of the light-exiting ports of the touch pen attachment
140 attached to the controller is the same as the orientation
of the indicator LEDs of the controller, and it is therefore
possible to present light from the light-exiting ports in such
a manner that the light is easy for a user to see.



US 2020/0019258 Al

[0250] In the present embodiment, the light-exiting ports
157 are provided on the button provision surface between
the first button 151 and the second button 152 (see FIG. 14).
Then, the positional relationship between the two buttons
151 and 152 and the light-exiting ports 157 on the touch pen
attachment 140 can be made the same as the positional
relationship between two buttons (i.e., the second L button
and the second R button) and the indicator LEDs on the
controller. Then, a user can operate the controller in the same
fashion whether or not the touch pen attachment 140 is
attached to the controller, thus improving the controllability
of the controller when the touch pen attachment 140 is
attached thereto.

[0251] Inthe present embodiment, light from a plurality of
indicator LEDs of the controller is output from a plurality of
light-exiting ports 157 corresponding respectively to the
indicator LEDs. Therefore, in the present embodiment, a
user can recognize which one or ones of the indicator LEDs
are lit.

[0252] Note that in other embodiments, the touch pen
attachment 140 may include one light-receiving port and one
light-exiting port even though the controller includes a
plurality of indicator LEDs. Then, when any of the indicator
LEDs of the controller is lit, light is output from the
light-exiting port of the touch pen attachment 140. Then,
although it is not possible to indicate which one of the
indicator LEDs of the controller is lit, it is possible to
indicate to a user that at least one of the indicator LEDs is
lit. Depending on the content of information to be indicated
by indicator LEDs to a user, this configuration may suffice.

[0253] Note that in other embodiments, partitions may be
provided between a plurality of light-receiving ports (in
other words, a plurality of light-receiving surfaces) arranged
next to each other. Then, it is possible to reduce the
possibility that light from one indicator LED is incident
upon another light-receiving port that is different from the
corresponding light-receiving port, and it is possible to
reduce the possibility that light is output from a light-exiting
surface that does not correspond to the indicator LED that is
lit.

[0254]

[0255] Next, an example game process using the touch-
pen-attached controller device described above will be
described with reference to FIG. 24 to FIG. 27. In the
exemplary embodiment, the main body apparatus 2 executes
game processes based on a touch input made on the touch
panel 13.

[0256] (4-1: First Game Process)

[0257] Referring to FIG. 24 and FIG. 25, a first game
process will be described. In the first game process, the main
body apparatus 2 vibrates the touch-pen-attached controller
device in response to a touch input that is made using the
touch-pen-attached controller device. The details of the first
game process will now be described.

[0258] FIG. 24 shows an example game operation in the
first game process. As shown in FIG. 24, in the first game
process, box objects 301 to 303 are displayed on the display
12 as example virtual objects (referred to also as game
objects) to be touched. In the first game process, an item is
associated with each of the box objects 301 to 303. A user
(in other words, a player) gives, by a touch input, an
instruction to select one of the box objects 301 to 303. In the
first game process, an item that is associated with the
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selected box object is awarded to a user (or a player
character to be operated by the user).

[0259] In the first game process, the instruction to select
one of the box objects 301 to 303 is given by a touch input
of touching the position of the box object. Herein, when a
touch input is made on one of the box objects 301 to 303, the
main body apparatus 2 vibrates a touch-pen-attached con-
troller device 300 that has been used to make the touch input.
That is, the main body apparatus 2 vibrates the controller
(the right controller 4 in the example shown in FIG. 24)
included in the touch-pen-attached controller device 300.
[0260] In the first game process, the main body apparatus
2 vibrates the touch-pen-attached controller device 300 in a
different manner for each box object selected. Note that
where each of the box objects 301 to 303 is assigned as a win
or a loss, the main body apparatus 2 may vibrate the
touch-pen-attached controller device 300 in different man-
ners between winning box objects and losing box objects.
The main body apparatus 2 may vibrate the touch-pen-
attached controller device 300 in a different manner for each
item that is associated with the box object.

[0261] FIG. 25 is a flow chart showing an example flow of
the first game process executed by the game system 1. Note
that a series of game processes shown in FIG. 25 are started
in response to the start of a game program for executing the
first game process.

[0262] Note that in the exemplary embodiment, it is
assumed that the processes of the steps shown in FIG. 25
(this similarly applies also to FIG. 27 to be discussed later)
are executed by the processor 81 of the main body apparatus
2 executing the game program stored in the game system 1.
Note however that in other embodiments, some of the
processes of the steps may be executed by a processor
different from the processor 81 (e.g., a dedicated circuit,
etc.). Where the game system 1 can communicate with
another information processing apparatus (e.g., a server),
some of the processes of the steps shown in FIG. 25 and FIG.
27 may be executed on the other information processing
apparatus. The processes of the steps shown in FIG. 25 and
FIG. 27 are merely illustrative, and the order of steps may
be switched around, and other processes may be executed in
addition to (or instead of) the process of any step, as long as
similar results are obtained.

[0263] The processor 81 executes the processes of the
steps shown in FIG. 25 and FIG. 27 by using a memory (e.g.,
the DRAM 85). That is, the processor 81 stores information
(in other words, data) obtained in each process step in a
memory, and when this information is used in a subsequent
process step, the information is read out from the memory
and used.

[0264] Instep S1, the processor 81 displays a game image
on the display 12. Specifically, the processor 81 generates a
game image, and displays the generated game image on the
display 12. In the first game process, a game image including
the box objects 301 to 303 is generated and displayed. The
process of step S2 is executed, following step S1.

[0265] In step S2, the processor 81 accepts an input by a
user. That is, from input sections (including the touch panel
13) provided on the main body apparatus 2, the processor 81
obtains data representing inputs made on the input sections.
The processor 81 obtains operation data received from the
controller via the controller communication section 83. The
processor 81 stores obtained data in the memory. The
process of step S3 is executed, following step S2.
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[0266] In step S3, based on the data obtained in step S2,
the processor 81 determines whether or not a touch input has
been made on the touch panel 13. When the determination
result of step S3 is affirmative, the process of step S4 is
executed. On the other hand, when the determination result
of step S3 is negative, the process of step S7 to be described
below is executed.

[0267] In step S4, the processor 81 determines whether or
not a touch input has been made on an object displayed on
the display 12 (herein, the box objects 301 to 303). That is,
the processor 81 determines whether or not the position of
the touch input represented by the data obtained in step S2
is within any of the areas of the box objects 301 to 303 on
the display 12. When the determination result of step S4 is
affirmative, the process of step S5 is executed. On the other
hand, when the determination result of step S4 is negative,
the process of step S7 to be described below is executed.
[0268] In step S5, the processor 81 executes an informa-
tion process in accordance with the touch input. The infor-
mation process in step S5 may be of any content. In the first
game process, the processor 81 updates the game image
displayed on the display 12 so that the selected box object
(i.e., the box object on which the touch input has been made)
opens. The processor 81 executes the process of awarding a
user with an item that is associated with the selected box
object. The process of step S6 is executed, following step S5.
[0269] In step S6, the processor 81 vibrates the controller
included in the touch-pen-attached controller device. That is,
the processor 81 transmits, to each controller, a vibration
instruction for vibrating the vibrator of the controller via the
controller communication section 83. In the first game
process, the vibration instruction represents the manner of
vibration that is associated with the selected box object.
Note that the relationship between each box object and the
manner of vibration to be used when the box object is
selected is prescribed in the game program. The processor
81 determines the manner of vibration based on information
that represents the relationship. In the controller having
received the vibration instruction, the communication con-
trol section drives the vibrator in accordance with the
received vibration instruction. Thus, the touch-pen-attached
controller device is vibrated. Note that the processor 81 may
vibrate the controller while the touch input is being made on
the object, or may vibrate the controller until elapse of a
predetermined amount of time since the start of the touch
input on the object.

[0270] Note that in the first game process, the controller
used for a touch input (i.e., a controller to which the touch
pen attachment 140 is attached) is pre-identified by the main
body apparatus 2. For example, the main body apparatus 2
accepts an instruction input that specifies the controller to be
used to make touch inputs before the start of the first game
process, and specifies the controller to be used to make touch
inputs based on this instruction input from the user. In step
S6 described above, the processor 81 transmits the vibration
instruction to the specified controller. The process of step S7
is executed, following step S6.

[0271] Instep S7, the processor 81 determines whether or
not to end the game process. For example, when an instruc-
tion to end the game is given by a user, the processor 81
determines to end the game process. When the determination
result of step S7 is negative, the process of step S2 described
above is executed again. The series of processes of steps S2
to S7 described above are executed repeatedly until the
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result of the determination process of step S7 is affirmative.
On the other hand, when the determination result of step S7
is affirmative, the processor 81 ends the first game process.
[0272] As described above, in the first game process, the
main body apparatus 2 transmits a vibration instruction to
the controller, to which the touch pen attachment 140 is
attached, based on an input that is made on the touch panel
13 using the touch pen portion 200 of the touch pen
attachment 140 (step S6). The controller receives the vibra-
tion instruction and vibrates the vibrator in accordance with
the received vibration instruction. Thus, with the first game
process, the touch-pen-attached controller device 300
vibrates in response to a predetermined touch input made by
using the touch-pen-attached controller device 300. There-
fore, in the game system 1, a user can recognize the
detection of a touch input in an easy-to-understand manner.
[0273] With the first game process, the manner in which
the touch-pen-attached controller device vibrates varies
depending on the content of a touch input (specifically,
depending on the object on which the touch input has been
made). Then, a user can recognize the content of the touch
input in an easy-to-understand manner. Moreover, by vibrat-
ing the touch-pen-attached controller device in such a man-
ner that matches the content of a touch input, it is possible
to improve the playability of game operations based on
touch inputs.

[0274] Note that there is no limitation on the content of the
touch input for vibrating the controller. For example, in
other embodiments, the main body apparatus 2 may vibrate
the controller in response to a predetermined touch input
(e.g., a predetermined gesture input) made on the touch
panel 13.

[0275] (4-2: Example Second Game Process)

[0276] Referring to FIG. 26 and FIG. 27, a second game
process will be described. In the second game process, the
main body apparatus 2 executes an information process
based on a combination of a touch input that is being made
using the touch-pen-attached controller device and an input
that is being made on the touch-pen-attached controller
device. The details of the first game process will now be
described.

[0277] FIG. 26 shows an example game operation in the
second game process. As shown in FIG. 26, in the second
game process, the path of the touch input (specifically, the
path of touch positions of a continuous touch input) is
displayed on the display 12.

[0278] As shown in FIG. 26(a), when a touch input is
made with no input being made on a predetermined button
(herein, the X button 55) of a controller included in the
touch-pen-attached controller device 300 (the right control-
ler 4 in the example illustrated in FIG. 24), the path of the
touch input is displayed in a thin line. On the other hand, as
shown in FIG. 26(b), when a touch input is made with an
input being made on the predetermined button, the path of
the touch input is displayed in a thick line.

[0279] As described above, in the second game process,
depending on the content of the input being made on the
controller to which the touch pen attachment 140 is attached,
the content of the information process (specifically, the
process of displaying the path) that is performed in accor-
dance with the touch input varies. Then, a user can give an
instruction to change the content (specifically, the thickness
of the path to be displayed) of the information process
performed in accordance with the touch input by using a
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hand with which the user is holding the touch-pen-attached
controller device 300, and it is therefore easy to give such an
instruction. Thus, according to the exemplary embodiment,
it is possible to improve the controllability for touch inputs.
[0280] FIG. 27 is a flow chart showing an example flow of
the second game process executed by the game system 1.
Note that a series of game processes shown in FIG. 27 are
started in response to the start of a game program for
executing the second game process.

[0281] In step S11, the processor 81 displays a game
image on the display 12. In the second game process, the
processor 81 generates a game image including an area
where the path of a touch input is displayed (e.g., a virtual
canvas), and displays the game image on the display 12. The
process of step S12 is executed, following step S11.
[0282] In step S12, the processor 81 accepts an input by a
user. The process of step S12 is the same as the process of
step S2 in the first game process. The process of step S13 is
executed, following step S12.

[0283] Instep S13, based on the data obtained in step S12,
the processor 81 determines whether or not a touch input has
been made on the touch panel 13. When the determination
result of step S13 is affirmative, the process of step S14 is
executed. On the other hand, when the determination result
of step S13 is negative, the process of step S17 to be
described below is executed.

[0284] In step S14, the processor 81 determines whether
or not an input is being made on the predetermined button
of the controller included in the touch-pen-attached control-
ler device 300 based on the data obtained in step S12. Note
that in the second game process, the controller for which the
determination of step S14 is made (i.e., the controller to
which the touch pen attachment 140 is attached) is pre-
identified by the main body apparatus 2. The method by
which the controller is identified is similar to that in the first
game process described above. When the determination
result of step S14 is negative, the process of step S15 is
executed. On the other hand, when the determination result
of step S14 is affirmative, the process of step S16 is
executed.

[0285] In step S15, the processor 81 displays, in a line of
a first thickness on the display 12, the path of a touch input
that is made using the touch-pen-attached controller device
300. Specifically, the processor 81 generates an image of a
line of the first thickness that represents the path from a
touch position that is identified in step S15 or S16 of the
preceding iteration to a touch position that is identified in
step S15 of the current iteration, and displays the image on
the display 12. The process of step S17 is executed, follow-
ing step S15.

[0286] In step S16, the processor 81 displays, in a line of
a second thickness that is greater than the first thickness on
the display 12, the path of a touch input that is made using
the touch-pen-attached controller device 300. Specifically,
the processor 81 generates an image of a line of the second
thickness that represents the path from a touch position that
is identified in step S15 or S16 of the preceding iteration to
a touch position that is identified in step S16 of the current
iteration, and displays the image on the display 12. The
process of step S17 is executed, following step S16.
[0287] In step S17, the processor 81 determines whether
or not to end the game process. For example, when an
instruction to end the game is given by a user, the processor
81 determines to end the game process. When the determi-
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nation result of step S17 is negative, the process of step S12
described above is executed again. The series of processes of
steps S12 to S17 described above are executed repeatedly
until the result of the determination process of step S17 is
affirmative. On the other hand, when the determination
result of step S17 is affirmative, the processor 81 ends the
second game process.

[0288] As described above, in the second game process,
the main body apparatus 2 includes an information process-
ing section (specifically, the processor 81) that executes an
information process based on an input that is made on the
touch panel 13 using the touch pen portion 200 and on input
information of an input that is made on an input section of
the controller to which the touch pen attachment 140 is
attached. Then, it is possible to give a wider variety of
instructions through touch inputs using the touch pen attach-
ment 140, and it is therefore possible to improve the
convenience of the touch input. Moreover, a user can make
a touch input and an input that is made on a controller both
using one hand, and it is therefore possible to improve the
controllability for touch inputs.

[0289] While “an input section of a controller” as
described above is a button in the exemplary embodiment,
it may be any input section. For example, in other embodi-
ments, “an input section of a controller” may be an analog
stick or an inertia sensor. For example, the main body
apparatus 2 may change the thickness of the line represent-
ing the path of a touch input displayed on the display 12 in
accordance with the direction that is input using an analog
stick. For example, based on the output of the angular
velocity sensor 115, the main body apparatus 2 may calcu-
late the attitude of the controller (in other words, the
touch-pen-attached controller device 300) in the period in
which a touch input is made so as to change the thickness of
the line representing the path of the touch input in accor-
dance with the attitude. For example, based on the output of
the acceleration sensor 114, the main body apparatus 2 may
determine whether or not a swing operation has been per-
formed using the controller (in other words, the touch-pen-
attached controller device 300) so as to change the thickness
of the line representing the path of the touch input in
accordance with whether or not a swing operation has been
performed.

[0290] While the information process is a process of
displaying the path of a touch input on the display 12 in the
exemplary embodiment, it may be any information process.
For example, in other embodiments, the information process
may be a process executed on an object that has been
specified by a touch input. Specifically, as the information
process, the main body apparatus 2 may execute a process
of performing an action on an object that has been specified
by a touch input, wherein the action varies between when a
predetermined input is being made on the controller and
when the predetermined input is not being made on the
controller.

[0291] To “execute an information process based on an
input that is made on the touch panel and on input infor-
mation of an input that is made on an input section of the
controller” means to include embodiments in which the
information process is executed or not executed based on the
presence/absence of an input that is made on the touch panel
or on the presence/absence of an input that is made on an
input section of the controller. For example, to “not execute
an information process when there is no input made on the
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controller, and execute an information process in accordance
with an input that is made on the touch panel when there is
an input made on the controller” falls under the meaning of
“executing an information process based on an input that is
made on the touch panel and on input information of an
input that is made on an input section of the controller”.

[0292] [5. Functions/Effects and Variations of Exemplary
Embodiment]
[0293] In the embodiment described above, the touch pen

attachment 140 can be attached to a game controller (spe-
cifically, the left controller 3 or the right controller 4)
including a controller-side slide portion (specifically, a
slider). The touch pen attachment 140 includes the following
elements:

[0294] the housing 141;

[0295] an attachment-side slide portion (specifically,
the rail member 143) capable of engaging with a
controller-side slide portion so that the attachment-side
slide portion can slide in a predetermined slide direc-
tion, wherein the attachment-side slide portion has a
first side and a second side with respect to the slide
direction, and a controller-side slide portion can be
inserted into the attachment-side slide portion from the
first side (specifically, the y-axis negative direction
side);

[0296] a stopper portion 144 on the second side (spe-
cifically, the y-axis positive direction side) relative to a
center of the attachment-side slide portion, wherein the
stopper portion 144 stops a slide movement, in an
insertion direction, of the controller-side slide portion
that has been inserted from the first side of the attach-
ment-side slide portion; and

[0297] a touch pen portion 200.

[0298] According to the description above, it is possible to
add a touch pen function to the game controller by attaching
the touch pen attachment 140, which includes the touch pen
portion 200, to the game controller. With this touch-pen-
attached game controller, a user can make an input using an
input section of the game controller, and make a touch input
using the touch pen. Thus, according to the exemplary
embodiment, it is possible to expand the functionality of the
touch pen.

[0299] Note that in the exemplary embodiment, the touch
pen portion 200 is provided at an end portion of the housing
on the second side (specifically, the y-axis positive direction
side) in the slide direction) (FIG. 1). Herein, when the touch
pen attachment 140 is attached to the game controller, the
game controller is inserted from the first side of the attach-
ment-side slide portion (FIG. 20). Therefore, by providing
the touch pen portion 200 on the opposite side from the first
side, the touch pen portion 200 is unlikely to interfere with
the attachment operation. That is, the touch pen attachment
140 can be easily attached to the game controller. When a
touch input is made by using the touch pen attachment 140
while attached to the game controller, a force acts in the
direction in which the controller-side slide member pushes
the stopper portion 144, and it is therefore possible to reduce
the possibility that the touch pen attachment 140 slips on the
game controller or comes off the game controller. Thus, it is
possible to improve the controllability for touch inputs.
[0300] Note that in other embodiments, the touch pen
portion 200 may be provided on at least one of an end
portion of the housing on the first side in the slide direction
and another end portion thereof on the second side in the
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slide direction. As in the exemplary embodiment, this also
makes it possible to expand the functionality of the touch
pen.

[0301] In the exemplary embodiment, the touch pen por-
tion 200 includes the pen point 202, which is conductive, so
that it can be used on a capacitive touch panel. Herein, in
other embodiments, the touch pen attachment 140 may be
usable on a touch panel of any other type (e.g., a pressure-
sensitive type). In such a case, the pen point does not need
to be made of a conductive substance.

[0302] The exemplary embodiment employs a configura-
tion in which the metal rail member 143 is electrically
connected to the conductive pen point 202, thereby increas-
ing the capacitance of the pen point 202. Herein, in other
embodiments, other configurations may be employed for
increasing the capacitance of the pen point 202. For
example, in other embodiments, a conductive substance
(e.g., a metal foil or a conductive rubber) may be provided
on a portion of the surface of the housing 141 so that the
substance and the pen point 202 are electrically connected
together. Note that the portion where the conductive sub-
stance is provided may be a portion that is likely to be
contacted by a hand of a user who makes a touch input (e.g.,
the front surface and/or the rear surface provided between
the engaging surface and the button provision surface). Also
with such a configuration, it is possible to increase the
capacitance of the pen point 202.

[0303] As described above, in other embodiments, the
housing 141 may be provided with the attachment-side slide
portion, and at least a portion of the surface thereof may
include a conductive substance. Then, the connecting por-
tion may be a conductive substance that connects the pen
point 202 with the above-described portion of the housing
141.

[0304] In the embodiment described above, the touch pen
attachment 140 is an attachment attachable to a game
controller (e.g., the right controller 4) having a controller-
side slide portion (e.g., the slider 130) that includes a
controller-side first operation button (e.g., the second L
button 65) and a controller-side second operation button
(e.g., the second R button 66). The touch pen attachment 140
includes the following elements:

[0305]

[0306] an attachment-side slide portion (e.g., the rail
member 143) on a first surface (e.g., the engaging
surface) of the attachment, the attachment-side slide
portion having a first side of a center of the attachment-
side slide portion and a second side of a center of the
attachment-side slide portion opposite to each other in
a predetermined slide direction (e.g., the y-axis direc-
tion shown in FIG. 14), wherein the attachment-side
slide portion is configured to slidably engage with a
controller-side slide portion in the slide direction, and
wherein the controller-side slide portion is insertable
into the attachment-side slide portion from the first side
(e.g., the y-axis negative direction side shown in FIG.
14);

[0307] a stopper portion (e.g., the stopper portion 144
shown in FIG. 15) on the second side (e.g., the y-axis
positive direction side shown in FIG. 14) of the center
of the attachment-side slide portion and configured to
limit the slide movement, in an insertion direction, of

a strap;
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the controller-side slide portion which has been
inserted from the first side of the attachment-side slide
portion;

[0308] a lock portion (e.g., the projection and/or the
contact surfaces 631a and 6315) configured to resist the
slide movement, in a removal direction opposite to the
insertion direction, while the slide movement of the
controller-side slide portion is substantially limited by
the stopper portion;

[0309] an attachment-side first operation button (e.g.,
the first button 151) on a second surface on a reverse
side from the first surface (e.g., the button provision
surface); and

[0310] an attachment-side second operation button
(e.g., the second button 152) on the second surface.

[0311] The attachment-side first operation button includes
a first actuation portion (e.g., the first actuation portion 151a
shown in FIG. 15) configured to protrude from the first
surface, thereby pressing a game controller-side first opera-
tion button, in response to an operation of pressing the
attachment-side first operation button. The attachment-side
second operation button includes a second actuation portion
(e.g., the second actuation portion 1524 shown in FIG. 15)
configured to protrude from the first surface, thereby press-
ing a game controller-side second operation button, in
response to an operation of pressing the attachment-side
second operation button.

[0312] As described above, with the slide portion of the
attachment and the slide portion of the game controller
engaged with each other, a user can easily detach the
attachment from the game controller. That is, it is possible
to easily detach the touch pen attachment from the game
controller.

[0313] The term “slide member” may refer to the rail
member or the slider as used in the embodiment described
above. Note that in the embodiment described above, a slide
member provided on the touch pen attachment 140 and a
slide member provided on the controller are referred to as a
“rail member” and a “slider”, respectively, so that these
members can easily be distinguished from each other. The
shape of the rail member and that of the slider are not limited
to those of the embodiment described above. For example,
a slide member having a cross section shaped as shown in
FIG. 17 may be referred to as a “slider”, and a slide member
having a T-shaped cross section as shown in FIG. 13 may be
referred to as a “rail member”.

[0314] Note that in the embodiment described above, the
rail member, which is an example slide member, is provided
on the engaging surface of the housing 141, and is config-
ured to have the bottom surface portion, the side surface
portion and the opposing portion. In other embodiments, the
housing and the rail member (in other words, the slide
member) may be configured as follows. That is, the touch
pen attachment 140 may include a member A (e.g., the first
member 141a described above) forming a part of the hous-
ing and including an opening, and a member B (e.g., the rail
member 143 described above) including the bottom surface
portion, the side surface portion and the opposing portion.
Then, the bottom surface portion of the member B is
connected to the member A so as to cover at least a portion
of the opening of the member A. With such a configuration,
the surface of the bottom surface portion of the member B
corresponds to the “first surface” described above, and the
side surface portion and the opposing portion of the member
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B correspond to the “rail member” described above. Thus,
the rail member may not have the bottom surface portion.
For example, the touch pen attachment 140 may be config-
ured so that the rail member includes the side surface portion
and the opposing portion (while not including the bottom
surface portion), wherein the side surface portion is con-
nected to the engaging surface of the housing.

[0315] According to the above description, since the
attachment includes the actuation portion, a user can operate
operation buttons on the game controller by pressing the
operation buttons provided on the attachment even if the
attachment is attached to the game controller.

[0316] According to the above description, since the
attachment includes the lock portion, it is possible to reduce
the possibility that the attachment comes off the game
controller as a result of the controller-side slide portion,
which has been inserted into the attachment-side slide
portion, moving in the removal direction.

[0317] Note that “resisting (the slide movement)” as used
herein means limiting (in other words, generally preventing)
the slide movement through engagement between one mem-
ber and another member. Note however that “resisting (the
slide movement)” means to prevent the slide movement with
a force less than a certain level, and means that the slide
movement may be allowed when a force greater than a
certain level is applied (thereby releasing the engagement).
[0318] In the embodiment described above, the game
controller includes the projection (e.g., the projection 133
shown in FIG. 7). In the embodiment described above, it can
be said that the contact surfaces 631a and 63156 of the
opposing portion 163 are serving as the lock portion
described above. That is, the lock portion is on the second
side (e.g., the y-axis positive direction side shown in FIG.
14) of the center of the attachment-side slide portion, and
has a shape (see FIG. 19) configured to engage with a
projection on the game controller (see FIG. 20) while the
slide movement of the controller-side slide portion is sub-
stantially limited by the stopper portion.

[0319] Then, when the attachment is attached to the game
controller including the projection, the slide movement can
be generally prevented, thus reducing the possibility that the
attachment comes off the game controller.

[0320] In the embodiment described above, the attach-
ment-side slide portion includes a bottom surface (e.g., the
bottom surface 161a shown in FIG. 17) substantially parallel
to the slide direction, two side surfaces (e.g., the side
surfaces of the side surface portion 162 shown in FIG. 17)
each being substantially parallel to the slide direction and
extending from the opposite sides of the bottom surface, and
two opposing portions (e.g., the opposing portion 163 shown
in FIG. 17) extending from the two side surfaces, respec-
tively, and each having a surface opposing the bottom
surface. The lock portion is part of each of the two opposing
portions (see FIG. 19).

[0321] According to the above description, with the
attachment attached to the game controller, the projection
engages with the lock portion whether the projection of the
game controller is provided on the side of one opposing
portion or on the side of the other opposing portion. This
allows the attachment to be used with a wider variety of
game controllers.

[0322] In the embodiment described above, it can be said
that the projection described above of the touch pen attach-
ment 140 serves as the lock portion. That is, the lock portion
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includes a projection provided on the first side (e.g., the
y-axis negative direction side shown in FIG. 14) of the
center of the attachment-side slide portion, and the projec-
tion can engage with the controller-side slide portion while
the slide movement is substantially limited by the stopper
portion.

[0323] Then, when the attachment is attached to the game
controller, it is possible with the projection described above
to generally prevent the slide movement, thereby reducing
the possibility of the attachment coming off the game
controller.

[0324] As described above, in the embodiment described
above, the contact surfaces 631a and 6315 of the opposing
portion 163 and the projection both serve as the lock portion.
Note that in other embodiments, the touch pen attachment
140 may include only one of the contact surfaces and the
projection as the lock portion.

[0325] It can be said that the touch pen attachment 140 of
the embodiment described above is an attachment attachable
to a game controller (e.g., the right controller 4) having a
controller-side slide portion (e.g., the slider 130). The touch
pen attachment 140 includes the following elements:

[0326] an attachment-side slide portion (e.g., the rail
member 143) on a first surface (e.g., the engaging
surface) of the attachment, the attachment-side slide
portion having a first side of a center of the attachment-
side slide portion and a second side of the center of the
attachment-side slide portion opposite to each other in
a predetermined slide direction (e.g., the y-axis direc-
tion shown in FIG. 14), wherein the attachment-side
slide portion is configured to slidably engage with a
controller-side slide portion in the slide direction, and
wherein the controller-side slide portion is insertable
into the attachment-side slide portion from the first side
(e.g., the y-axis negative direction side shown in FIG.
14);

[0327] a stopper portion (e.g., the stopper portion 144
shown in FIG. 15) on the second side of the center of
the attachment-side slide portion and configured to
limit the slide movement, in an insertion direction, of
the controller-side slide portion which has been
inserted from the first side of the attachment-side slide
portion; and

[0328] a strap anchor (e.g., the shaft portion 1414
shown in FIG. 15) to which a strap can be fastened,
wherein the strap anchor is on a portion of the attach-
ment which portion is on the same side of the center of
the attachment in the slide direction as the first side.

[0329] Then, by engaging the slide portion of the attach-
ment with the slide portion of the game controller, a user can
easily detach the attachment (including the strap) from the
game controller. If a strap is fastened to the strap anchor of
the attachment, a user can detach the attachment from the
controller, thereby removing the strap from the controller,
without having to remove the strap from the attachment.
That is, it is possible to easily detach the strap from the game
controller.

[0330] (Variation Regarding Projection)

[0331] Inthe embodiment described above, the projection
49 for generally preventing the slide movement of the
controller in the removal direction is biased into the first
position (in other words, the protruding state). In other
embodiments, the projection 49 may be configured so that
the projection 149 can be switched between a state (called
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the “locked state”) in which the movement from the first
position to the second position is limited and another state
(called the “unlocked state”) in which the movement from
the first position to the second position is allowed by means
of an operation section (an operation lever to be described
later) that can be operated by a user. A variation regarding
the projection 149 will now be described.

[0332] FIG. 28 shows an example touch pen attachment
according to a variation of the embodiment described above.
FIG. 28 shows a front view (FIG. 28(a)) and a left side view
(FIG. 28(b)) of the touch pen attachment. FIG. 29 is a
cross-sectional view taken along line B-B' of FIG. 28. Note
that in order to facilitate understanding of elements of
interest to be discussed, FIG. 29 does not show some
elements (e.g., the strap 147) of the touch pen attachment
140.

[0333] As shown in FIG. 28, in this variation, the touch
pen attachment 140 includes an operation lever 171. The
operation lever 171 is supported on the housing 141 so that
the operation lever 171 can be moved by an operation by a
user. In this variation, the operation lever 171 is provided so
that the operation lever 171 can move in the up-down
direction (i.e., the y-axis direction). More specifically, the
operation lever 171 is movable between the upper position
(i.e., the position shown in FIG. 29(a)) and the lower
position (i.e., the position shown in FIG. 29(5)).

[0334] As described above, in this variation, the operation
lever 171 is movable in a direction (i.e., the y-axis direction)
that is different from the direction of movement of the
buttons 151 and 152 (i.e., the x-axis direction). More spe-
cifically, the direction of movement of the operation lever
171 is substantially perpendicular to the direction of move-
ment of the buttons. Thus, it is possible to reduce the
possibility of the operation lever 171 being moved (thereby
causing the touch pen attachment 140 to come off the
controller, the details of which will be described later) when
a user inadvertently touches the operation lever 171 while
pressing down a button.

[0335] As shown in FIG. 28, the operation lever 171 is
provided in the lower end portion of the touch pen attach-
ment 140, i.e., in the vicinity of the area where the projection
149 is provided. Note that the strap 147 is provided in the
vicinity of the operation lever 171. Therefore, although not
shown in the figure, the operation lever 171 has a shape such
that it does not interfere with the strap 147 (e.g., a shape with
a hole through which the strap 147 can pass). Note that there
is no particular limitation on the specific shape and material
of the operation lever 171.

[0336] As shown in FIG. 29, the operation lever 171
includes a contact portion 171a. The contact portion 171a is
provided inside the housing 141 (more specifically, in the
vicinity of the reverse side of the substrate 1495 of the
projection 149). As shown in FIG. 29(a), when the operation
lever 171 is in the upper position, the contact portion 171a
is in contact with the reverse side surface of the substrate
1495 of the projection 149. When the operation lever 171 is
in the upper position, the contact portion 171« is sandwiched
between the substrate 1495 and the housing 141 (specifi-
cally, the second member 1415). In such a position, the
projection 149 is in the locked state, and the movement from
the first position to the second position is limited by the
contact portion 171a (see an arrow shown in FIG. 29(a)).
That is, while the operation lever 171 is in the upper
position, the projection 149 remains in the first position.
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[0337] Note that when the operation lever 171 is in the
upper position, the contact portion 171a is pressed by the
substrate 1495 and the second member 1415. Thus, the
operation lever 171 cannot be moved unless a force greater
than a certain level is applied thereto. For example, the
operation lever 171 in the upper position does not move to
the lower position by virtue of its own weight. Moreover, the
direction in which the projection 149 can be moved is
substantially perpendicular to the direction in which the
operation lever 171 (specifically, the contact portion 171a)
can be moved. Therefore, even if a force is applied to the
projection 149 urging the projection 149 to move from the
first position to the second position (e.g., by a force urging
the slider of the controller in the attached state to move in the
removal direction), it is difficult for the operation lever 171
to move from the upper position to the lower position.
[0338] On the other hand, as shown in FIG. 29(5), when
the operation lever 171 is in the lower position, the contact
portion 171a retracts from the gap between the substrate
1496 of the projection 149 in the first position and the
second member 1415 of the housing 141. Therefore, in this
state, the projection 149 is in the unlocked state and is
allowed to move from the first position to the second
position. Note that in this variation, the spring 150 is absent
on the reverse side of the substrate 1495.

[0339] In this variation, as shown in FIG. 29, the contact
portion 171a has a slope 1715 on the upper side (the y-axis
positive direction side; in other words, the side of the end
portion along the direction from the lower position to the
upper position). That is, the upper end portion of the contact
portion 171a is tapered away from the substrate 1495 in the
upward direction. As shown in FIG. 29, the substrate 1495
has a slope 149¢ on the lower side (the y-axis negative
direction side; in other words, the side of the end portion
along the direction from the upper position to the lower
position of the contact portion 171a). That is, the lower end
portion of the substrate 1495 is tapered away from the
contact portion 171a in the downward direction. With these
slopes 1715 and 149¢, the contact portion 171a is unlikely
interfered by the substrate 1495 while moving from the
lower position to the upper position, realizing smooth move-
ment. Note that in other embodiments, only one of the
contact portion 171a and the substrate 1495 may be pro-
vided with a slope. This also realizes similar effects to those
of this variation. Note that in other embodiments, the contact
portion 171a and the substrate 1495 may be configured with
no slope.

[0340] With the configuration of this variation, a user can
switch the projection 149 between the locked state and the
unlocked state by operating the position of the operation
lever 171. That is, in the attached state, a user can set the
operation lever 171 in the upper position to lock the pro-
jection 149, thereby generally preventing the slide move-
ment of the slider in the removal direction by means of the
projection 149. In the attached state, a user can set the
operation lever 171 in the lower position to unlock the
projection 149, thereby lifting the prohibition of the slide
movement by the projection 149.

[0341] In this variation, when the touch pen attachment
140 is attached to the controller, a user sets the operation
lever 171 in the lower position, and inserts the slider of the
controller into the rail member 143 of the touch pen attach-
ment 140. Note that also in this variation, as in the embodi-
ment described above, the projecting member 149a may be
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provided with a slope so that the slider 130 is less likely to
be interfered by the projecting member 149a.

[0342] After the slider of the controller is inserted into the
rail member 143 of the touch pen attachment 140 to achieve
the attached state, a user moves the operation lever 171 to
the upper position. This locks the projection 149, thereby
generally preventing the slide movement of the slider in the
removal direction. A user leaves the operation lever 171 in
the upper position while using the touch-pen-attached con-
troller device.

[0343] In order to detach the touch pen attachment 140
from the controller, a user moves the operation lever 171 to
the lower position. This unlocks the projection 149, thereby
lifting the prohibition of the slide movement by the projec-
tion 149, allowing a user to easily detach the touch pen
attachment 140 from the controller.

[0344] As described above, in this variation, the touch pen
attachment 140 includes an operation section (e.g., the
operation lever 171) movable between the third position
(e.g., the upper position) and the forth position (e.g., the
lower position) through an operation by a user. The opera-
tion section in the third position limits the movement of the
projection 149 from the first position to the second position
(FIG. 29(a)), and the operation section in the fourth position
allows the projection 149 to move from the first position to
the second position (FIG. 29(5)).

[0345] Then, by operating the position of the operation
section, a user can switch between a state (e.g., the locked
state described above) in which the projection can generally
prevent the slide movement of the slide portion in the
insertion direction and another state (e.g., the unlocked state
described above) in which the projection does not generally
prevent (or does not substantially prevent) the slide move-
ment.

[0346] In the variation described above, the direction of
movement of the projection 149 from the first position to the
second position is substantially perpendicular to the direc-
tion of movement of the operation lever 171 from the third
position to the fourth position (FIG. 29). The operation lever
171 in the third position is in contact with the projection 149
in the first position, thereby limiting the movement of the
projection 149 from the first position to the second position.
The operation lever 171 in the fourth position is not in
contact with the projection 149 in the first position.

[0347] Then, it is possible to reduce the possibility of the
operation lever 71 moving from the third position to the
fourth position even if a force is applied to the projection 49
urging the projection 49 to move from the first position to
the second position. Then, it is possible to reduce the
possibility of the touch pen attachment 140 coming off the
controller as a result of the operation lever 171 inadvertently
moving from the third position to the fourth position against
user’s intention.

[0348] As described above, the embodiment described
above is applicable to a touch pen attachment that can be
attached to a game controller, for example, with the aim of,
for example, expanding the functionality of a touch pen.
[0349] While certain example systems, methods, devices
and apparatuses have been described herein, it is 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.
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What is claimed is:

1. A touch pen attachment which is attachable to a game
controller including a controller-side slide portion, compris-
ing:

a housing;

an attachment-side slide portion configured to slidably
engage with the controller-side slide portion in a slide
direction, wherein the attachment-side slide portion has
a first side and a second side with respect to the slide
direction, and the controller-side slide portion is insert-
able into the attachment-side slide portion from the first
side;

a stopper portion on the second side of a center of the
attachment-side slide portion and configured to stop a
slide movement, in an insertion direction, of the con-
troller-side slide portion that has been inserted from the
first side of the attachment-side slide portion; and

atouch pen portion on at least one of an end portion of the
housing on the first side in the slide direction and
another end portion thereof on the second side in the
slide direction.

2. The touch pen attachment according to claim 1,

wherein:

the touch pen portion includes a conductive pen point;

the attachment-side slide portion is conductive; and

the touch pen attachment further includes a conductive
connecting portion that connects together the pen point
and the attachment-side slide portion.

3. The touch pen attachment according to claim 2,

wherein the attachment-side slide portion is made of a metal.

4. The touch pen attachment according to claim 1,
wherein the touch pen portion is on the end portion of the
housing on the second side in the slide direction.

5. The touch pen attachment according to claim 4,
wherein the touch pen portion protrudes from an end portion
of the attachment-side slide portion on the second side in a
direction from the first side toward the second side.

6. A controller system comprising a game controller and
a touch pen attachment which is attachable to the game
controller, wherein:

the game controller includes:

a controller-side slide portion; and

the touch pen attachment includes:

a housing;

an attachment-side slide portion configured to slidably
engage with the controller-side slide portion in a
slide direction, wherein the attachment-side slide
portion has a first side and a second side with respect
to the slide direction, and the controller-side slide
portion is insertable into the attachment-side slide
portion from the first side;

a stopper portion on the second side of a center of the
attachment-side slide portion and configured to stop
a slide movement, in an insertion direction, of the
controller-side slide portion that has been inserted
from the first side of the attachment-side slide por-
tion; and
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a touch pen portion on at least one of an end portion of
the housing on the first side in the slide direction and
another end portion thereof on the second side in the
slide direction.

7. A game system comprising a game apparatus, a game
controller capable of communicating with the game appa-
ratus; and a touch pen attachment which is attachable to the
game controller, wherein:

the game apparatus includes:

a touch panel;

the game controller includes:

controller-side slide portion; and

the touch pen attachment includes:

a housing;

an attachment-side slide portion configured to slidably
engage with the controller-side slide portion in a
slide direction, wherein the attachment-side slide
portion has a first side and a second side with respect
to the slide direction, and the controller-side slide
portion is insertable into the attachment-side slide
portion from the first side;

a stopper portion on the second side of a center of the
attachment-side slide portion and configured to stop
a slide movement, in an insertion direction, of the
controller-side slide portion that has been inserted
from the first side of the attachment-side slide por-
tion; and

a touch pen portion on at least one of an end portion of
the housing on the first side in the slide direction and
another end portion thereof on the second side in the
slide direction.

8. The game system according to claim 7, wherein:

the game apparatus includes an apparatus-side transmit-

ting section that transmits a vibration instruction to the

game controller based on an input made on the touch
panel using the touch pen portion; and

the game controller includes:

a vibrator;

a controller-side receiving section that receives the
vibration instruction; and

a vibration control section that vibrates the vibrator in
response to the vibration instruction received by the
controller-side receiving section.

9. The game system according to claim 7, wherein:

the game controller includes:

an input section; and

a controller-side transmitting section that transmits, to
the game apparatus, input information of an input
that is made on the input section; and

the game apparatus includes:

an apparatus-side receiving section that receives the
input information; and

a processor that executes an information process based
on an input that is made on the touch panel using the
touch pen portion and on the input information.
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