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RECONFIGURABLE CLIP-ON MODULES 
FOR MOBILE COMPUTING DEVICES 

BACKGROUND 

[0001] There are large numbers of computing devices that 
have touch-sensitive screens which allow users to interact 
using touch gestures directly on the device’s screen. 
Examples include smartphones, tablet computers, large inter 
active surface computers and touch-sensitive displays for 
desktop computers. Although for some applications, this 
interface provides an adequate user input mechanism, for 
some applications and for some users (e.g. users with a visual 
impairment), the ?at, continuous interaction surface (the 
device screen) can be dif?cult to use as there are no physical 
boundaries or tactile feedback to help guide and keep the 
user’s ?ngers in the correct place. In addition, since the 
device’s screen is used both as an input device and a display 
device (i.e. as an output device), the user’s ?ngers may 
obscure areas of the screen whilst interacting with an appli 
cation. 
[0002] The embodiments described below are not limited 
to implementations which solve any or all of the disadvan 
tages of known user input devices. 

SUMMARY 

[0003] The following presents a simpli?ed summary of the 
disclosure in order to provide a basic understanding to the 
reader. This summary is not an extensive overview of the 
disclosure and it does not identify key/critical elements or 
delineate the scope of the speci?cation. Its sole purpose is to 
present a selection of concepts disclosed herein in a simpli 
?ed form as a prelude to the more detailed description that is 
presented later. 
[0004] A set of recon?gurable clip-on modules for mobile 
computing devices includes two or more modules and at least 
one of the modules has an input button or other control and at 
least one of the modules can communicate with the comput 
ing device without needing to be connected to it via a wire. 
The input button is mapped to a user input in a program, such 
as a game, which is running or displayed on the computing 
device to which the modules are clipped. In an embodiment, 
user inputs via the buttons or other controls on the clip-on 
modules are mapped to user inputs in a game running on the 
device, which may be a touch- screen device, and the mapping 
between user inputs via the buttons and user inputs in the 
game may change dependent upon the game being played, 
user preference, or other criteria. 
[0005] Many of the attendant features will be more readily 
appreciated as the same becomes better understood by refer 
ence to the following detailed description considered in con 
nection with the accompanying drawings. 

DESCRIPTION OF THE DRAWINGS 

[0006] The present description will be better understood 
from the following detailed description read in light of the 
accompanying drawings, wherein: 
[0007] FIG. 1 shows three schematic diagrams of sets of 
recon?gurable input/output modules attached around the 
periphery of a touch-screen device; 
[0008] FIG. 2 shows a schematic diagram of an example set 
of input/output modules, such as those shown in FIG. 1; 
[0009] FIG. 3 shows schematic diagrams of various differ 
ent attachment mechanisms; 
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[0010] FIG. 4 shows schematic diagrams of four example 
methods of mapping inputs on an input/ output module to a 
user input in a target program; 
[0011] FIG. 5 shows a ?ow diagram of an example method 
of operation of the systems shown in FIGS. 4 and 7; 
[0012] FIG. 6 shows a ?ow diagram of another example 
method of operation of the systems shown in FIGS. 4 and 7; 
[0013] FIG. 7 shows schematic diagrams of three further 
example methods of mapping inputs on an input/output mod 
ule to a user input in a target program; 

[0014] FIG. 8 shows schematic diagrams of another 
example method of mapping inputs on an input/ output mod 
ule to a user input in a target program; and 

[0015] FIG. 9 shows a schematic diagram of a games con 
troller which comprises two halves each of which is operable 
as an input/output module. 

[0016] Like reference numerals are used to designate like 
parts in the accompanying drawings. 

DETAILED DESCRIPTION 

[0017] The detailed description provided below in connec 
tion with the appended drawings is intended as a description 
of the present examples and is not intended to represent the 
only forms in which the present example may be constructed 
or utilized. The description sets forth the functions of the 
example and the sequence of steps for constructing and oper 
ating the example. However, the same or equivalent functions 
and sequences may be accomplished by different examples. 
[0018] There are many computing devices which comprise 
a ?at, continuous interaction surface (the device screen), 
including smartphones, tablets (which may also be referred to 
as slates), surface computing devices and touch-sensitive dis 
plays for desktop computers. As described above, the lack of 
physical reference points or tactile feedback provided by the 
touch-sensitive screen (unlike with physical buttons) can 
cause problems for some applications (e.g. games) and for 
some users (e.g. those with a visual impairment). It is easy for 
a user’s ?ngers to move when playing a game so that the 
?ngers are no longer aligned with the game’s input controls 
and this is exacerbated where the game requires rapid or 
frequent input. Additionally, when in position, the user’s ?n 
gers may obscure areas of the screen and this may impact 
usability, particularly for smaller form factor devices (e.g. 
smartphones). 
[0019] FIG. 1 shows three schematic diagrams 101-103 in 
which recon?gurable input/ output modules 104, 106 are 
attached around the periphery of a touch-screen device 108 
(i.e. around the edge of the display), which may, for example, 
be a portable or handheld device such as a tablet (of any size) 
or smartphone or a ?xed touch-screen device (e.g. on an 

appliance or in a vehicle). In the ?rst diagram 101, the touch 
screen device 108 is oriented in landscape and one input/ 
output module 104, 106 is attached on each of the short sides 
of the device (i.e. on the short sides of the face of the device 
which includes the display). In the second diagram 102, the 
touch-screen device 108 is in portrait orientation and the 
input/output modules 104, 106 are attached on the long sides 
of the device. In the third diagram 103, there are four input/ 
output modules 104, 106 which are arranged at each end of 
the touch-screen device 108 and which may provide a pair of 
input/output modules 110 for use by a ?rst user and a pair of 
input/output modules 112 for use by a second user, for 
example when playing a two player game on the touch-screen 
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device 108. Alternatively, the four input/output modules in 
the third diagram 103 may be used by a single user. 
[0020] As shown by the three examples in FIG. 1, the 
input/output modules 104, 106 can be placed anywhere 
around the periphery of the touch-screen device 108 and may 
be rearranged by a user depending on the application dis 
played/running on the device, personal preference, or any 
other factor. Consequently, the modules may be described as 
recon?gurable (e.g. a user can choose where to place the 
modules and can move them if they wish). It will be appreci 
ated that in some examples there may be positions where a 
module cannot be placed (e.g. over a camera or power button, 
although in many instances a module may be placed over 
either or both of these), but a user still has the ability to 
position the modules freely on the remaining periphery of the 
touch-screen device. Furthermore, although the examples in 
FIG. 1 show use of two and four modules, in other examples, 
a set of modules may comprise N modules, where N is an 
integer and N22. 
[0021] At least one of the input/output modules 104, 106 
comprises an input control and in the examples shown, all the 
input/modules comprise an input control (e. g. four-way con 
trol 114 or buttons 116). In various examples, the input con 
trol is a tactile input control, such as a physical control (e.g. 
one with a contoured pro?le which may move when pressure 
is applied by a user) which provides tactile feedback to a user 
that their ?nger/thumb is correctly positioned on the control. 
In other examples, the input control may not be tactile and 
instead may comprise an optical sensor, capacitive sensor or 
other sensor. In further examples, a combination of tactile and 
non-tactile input controls may be provided. It will be appre 
ciated that the examples shown in FIG. 1 (a four-way control 
and a pair of buttons) are just examples of the input controls 
that may be provided on an input/output module. Further 
examples include, but are not limited to, a rotary knob, a 
slider, a single button (or different number of buttons), a 
switch and a small joystick. Examples of sensors which may 
be used include, but are not limited to, a hover sensor for hand 
position (e. g. based on re?ecting IR or seeing IR shadows or 
thermal IR sensing or based on ultrasound), a magnetometer 
for sensing distortions due to rings worn on hands, or any 
other type of sensor that can detect a characteristic of the 
human or of something the human is wearing. If the device 
(e.g. the touch-screen device or the module) is ?exible or 
articulatable, then the sensors may detect how the user ?exes 
or articulates the device, e.g. using accelerometer. 
[0022] Each input control 114, 116 is mapped to a user 
input of an application or other program (e.g. the operating 
system or any other software) displayed/running on the 
touch-screen device 108. The user inputs to which an input 
control 114, 116 is mapped may be a touch-event (i.e. a user 
input that a user would usually provide by touching the touch 
sensitive display) or may be an input via a physical button or 
control on the touch-screen device 108 or any input via a 
supported peripheral (e. g. a Bluetooth keyboard) or any other 
supported hardware (where the hardware need not be present 
but only be supported by the program receiving the user 
input). In some examples, the user inputs may be keystrokes 
such that the input/output modules may be used instead of an 
onscreen keyboard. 

[0023] Where there are multiple input controls, as in the 
examples shown in FIG. 1, each input control may be mapped 
to a different user input of the same application/program or 
the input controls may be mapped to user inputs of two or 
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more applications/programs. In an example, both the four 
way control 114 and buttons 116 may be mapped to user 
inputs of a game which is displayed or running on the touch 
screen device. In another example, the four-way control 114 
may be mapped to a user input of a game running on the 
touch-screen device 108 (or a cloud-based game which is 
displayed on the touch-screen device) and the buttons 116 
may be mapped to functions within the operating system (OS) 
of the device, such as volume controls. In a further example, 
the four-way control 114 may be mapped to a user input of an 
application displayed/running on the touch-screen device 108 
and one of the buttons may be mapped to a particular input in 
another application (e.g. an ‘answer’ button in an IP tele 
phony application). The mapping may be ?xed, dynamic or a 
combination of both ?xed and dynamic (e.g. with a ?rst 
subset of controls having a ?xed mapping and a second subset 
of controls being dynamically mapped, where each subset 
does not comprise all of the controls). There may be a number 
of factors which in?uence the mapping and these may include 
the position of an input/ output module, the relative position of 
more than one input/ output module, the particular application 
(or other program) which is visible on the screen (or upper 
most, where multiple applications are visible), user input, etc. 
The mapping of controls to inputs is described in more detail 
below. 

[0024] In the examples shown in FIG. 1, the input control is 
on the front face of a module (i.e. on the face which is 
substantially parallel to the touch-screen display in use or 
when the module is attached to the device). Alternatively, an 
input control may be provided on another face of the module 
or a corner of the module in addition to, or instead of, an input 
control on the front face (e.g. to provide ?nger trigger buttons 
on a top side of a module and/or tactile controls on a rear 

surface of the display). For example, an input control may be 
provided on both the front and rear faces. 

[0025] In various examples, one or more of the modules 
may comprise an output device such as a visual indicator (e.g. 
a small display or one or more LEDs), audible indicator (e.g. 
a small speaker or buzzer or headphone socket), tactile (or 
haptic) feedback device (e. g. a vibration mechanism, any 
physical movement actuator or a movement retarder if the 
touch-screen device or module is ?exible or articulatable) or 
other sensory feedback device (e. g. a heating/cooling device, 
such as a Peltier cooler, which can provide feedback by 
changing the temperature of a module or chemical outputs for 
smells, hormones, etc). In various examples, a module may 
comprise both an input device (e.g. a tactile control) and an 
output device (e.g. an indicator LED). 
[0026] When positioned around the periphery of a touch 
screen device 108 (and physically attached to the touch 
screen device), the input/output modules 104, 106 obscure 
little or none of the actual display area 120 and in the 
examples shown in FIG. 1, the modules 104, 106 do not 
obscure any of the actual display area 120. This means that 
there is more real estate on the screen for viewing and 
increases ease of use. Although the modules are described 
herein as being attached around the periphery of the device, in 
other examples the modules may be attached in other places, 
i.e. to other non-display portions of the touch-screen device, 
such as the rear face of the device. 

[0027] It will be appreciated that FIG. 1 is not necessarily 
drawn to scale, however, in various examples the modules are 
compact and have dimensions (e. g. the length of a side of the 
front face, as indicated by arrows 117, 118) which are con 



US 2014/0206451 A1 

siderably smaller than the touch-screen device 108 to which 
they attach. For example, the front face of the modules may be 
approximately 1 inch (2.54 cm) square and used with touch 
screen displays ranging from around 3 inches (~7.5 cm) to 10 
inches (~25 cm) or more (where the screen size is measured 
on the diagonal). In other examples, however, the modules 
may not be considerably smaller than the touch-screen device 
to which they attach (e.g. as shown in FIG. 9 and described 
below). Although FIG. 1 shows all the modules being 
approximately the same shape and size, in some examples, 
the modules within a set may be of different sizes and/or 
shapes. 
[0028] FIG. 2 shows a schematic diagram of an example set 
of input/output modules 200, such as those shown in FIG. 1. 
The set of input/output modules 200 shown in FIG. 2 com 
prises two modules 202, 204 although other example sets may 
comprise more than two modules. Each module comprises a 
power source 206, which may, for example, be a battery or 
super capacitor. Super capacitors have an extremely short 
charge time compared to batteries (e.g. a 10 second charge 
may be suf?cient to power the module for about an hour of 
normal use) which makes them particularly suited to this 
application. Where super capacitors or rechargeable batteries 
are used, the module may further comprise charging circuitry 
208. The charging circuitry may take power from a mains 
electricity supply or may draw power from the touch-screen 
device (e. g. via a USB or proprietary connector on the device 
or using a wireless charging mechanism). 
[0029] Each module 202, 204 also comprises a processor 
210 (such as a microcontroller, microprocessor or any other 
suitable type of processor for processing computer execut 
able instructions) which controls the operation of the module, 
a wire-free communication element 212 and a physical 
attachment mechanism 214 which is used to attach the mod 
ule to a touch-screen device (e.g. at different positions around 
the periphery of the device). Many different attachment tech 
nologies may be used and various examples are described 
below with reference to FIG. 3 . Although the module is shown 
comprising a processor 210, it will be appreciated that in 
some examples, for example where a system on a chip archi 
tecture is used, the processor 210 may include one or more 
?xed function blocks (also referred to as accelerators) which 
implement a part of the method of operation of the module in 
hardware (rather than software or ?rmware). Alternatively, or 
in addition, the functionality described herein can be per 
formed, at least in part, by one or more hardware logic com 
ponents. For example, and without limitation, illustrative 
types of hardware logic components that can be used include 
Field-programmable Gate Arrays (FPGAs), Program-spe 
ci?c Integrated Circuits (ASICs), Program-speci?c Stande 
Products (ASSPs), System-on-a-chip systems (SOCs), Com 
plex Programmable Logic Devices (CPLDs). 
[0030] The computer executable instructions (which are 
executed by the processor 210) may be provided using any 
computer-readable media that is accessible by the module. 
Computer-readable media may include, for example, com 
puter storage media such as memory and communications 
media. Computer storage media, such as memory, includes 
volatile and non-volatile, removable and non-removable 
media implemented in any method or technology for storage 
of information such as computer readable instructions, data 
structures, program modules or other data. Computer storage 
media includes, but is not limited to, RAM, ROM, EPROM, 
EEPROM, ?ash memory or other memory technology, CD 
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ROM, digital versatile disks (DVD) or other optical storage, 
magnetic cassettes, magnetic tape, magnetic disk storage or 
other magnetic storage devices, or any other non-transmis 
sion medium that can be used to store information for access 
by a computing device. In contrast, communication media 
may embody computer readable instructions, data structures, 
program modules, or other data in a modulated data signal, 
such as a carrier wave, or other transport mechanism. As 
de?ned herein, computer storage media does not include 
communication media. Therefore, a computer storage 
medium should not be interpreted to be a propagating signal 
per se. Propagated signals may be present in a computer 
storage media, but propagated signals per se are not examples 
of computer storage media. The computer storage media (e.g. 
memory) may be within the module or the storage may be 
distributed or located remotely and accessed via a network or 
other communication link. 
[0031] The wire-free communication element 212 is 
arranged to communicate with the touch- screen device and/ or 
with other modules within the set 200. In particular, signals 
that represent the user inputs received at the module (via an 
input control 216) are communicated to the touch-screen 
device via the wire-free communication element 212. Where 
the module comprises an output device 218, signals may also 
be communicated from the touch-screen device to the module 
via the wire-free communication element 212 and used to 
control an output device 218. 

[0032] At least one of the modules in the set 200 comprises 
a wire-free communication element 212 that is arranged to 
communicate with the touch-screen device and where a mod 
ule comprises a wire-free communication element 212 that is 
not arranged to communicate with the touch-screen device, 
the element 212 may be arranged to communicate with 
another module in the set which may act as a gateway/relay 
for communications with the touch-screen device. In various 
examples, all of the modules in the set 200 may communicate 
directly with the touch- screen device rather than passing mes 
sages via one of the modules that acts as a gateway to the 
touch-screen device for all the modules in the set. Altema 
tively, one of the modules in the set 200 may act as a relay for 
the other modules in the set such that only the relay has a 
wire-free communication element 212 arranged to commu 
nicate with the touch-screen device and the remaining mod 
ules in the set comprise a wire-free communication element 
212 that is arranged to communicate with the module that acts 
as a relay. In this way the non-relay modules act as slaves to 
the master module which acts as relay and communicates 
with the touch-screen device and this reduces overall power 
consumption. 
[0033] Any suitable wire-free communication protocol or 
mechanism may be used and examples include: 

[0034] audio (e.g. 900 HZ tones of different lengths, 
AFSK or DTMF), 

[0035] Bluetooth® (e.g. BLE or Bluetooth® Smart), 

[0036] NFC, 
[0037] other low energy radio protocols (e.g. ZigBee, 
ANT or Peanut), 

[0038] magnetic ?eld based techniques, 
[0039] capacitive signaling using the touch-screen sen 

sor 

[0040] optical or infra-red techniques (e.g. using an LED 
on the module to communicate with a camera or prox 

imity sensor on the touch-screen device), and 
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[0041] vibration based techniques (e.g. which commu 
nicate with an accelerometer in the touch-screen 

device). 
The term ‘wire-free’ is used herein to refer to any technology 
which does not rely on a direct electrical connection along 
electrical conductors (i.e. wires) between the module and the 
touch-screen device. The term ‘wire-free’ therefore encom 
passes all wireless (e. g. RF) technologies in addition to other 
technologies which do not rely on wires, such as other wave 
based technologies (e.g. optical technologies, sound and use 
of vibrations). 
[0042] In an example, each module may communicate 
directly with the touch-screen device using low energy Blue 
tooth® (e.g. BLE or Bluetooth® Smart) as most touch-screen 
devices have integrated Bluetooth® capabilities. Alterna 
tively, where a proprietary or less common protocol is used by 
the wire-free communication element 212 and the touch 
screen device is not equipped to receive such a protocol, a 
module may communicate (using the wire-free communica 
tion element 212) with the touch-screen device via a commu 
nications module which may be connected to the touch 
screen device using a wired connector (e.g. a mini or micro 
USB connector or proprietary connector). This communica 
tions module receives the unfamiliar protocol and converts 
the signals into a protocol that is recognized by the touch 
screen device. 

[0043] In another example, the wire-free communication 
element 212 may use sound to communicate with the touch 
screen device. In an example implementation, the wire-free 
communication element 212 may comprise a small loud 
speaker or buzzer which emits short audible beeps (e. g. at 900 
Hz) when a user presses an input control on the module or 
alternatively a tone may be generated mechanically. Within a 
set of modules, different input controls (or different move 
ment of the same input control) may cause beeps of different 
durations. These beeps can be captured and decoded by the 
touch-screen device (e.g. via the touch-screen device’s 
microphone) and then input into an application or the OS 
running on the device to simulate the user’s tapping of 
onscreen controls. Altematively, different frequency tones 
may be used (e.g. as in DTMF signaling or AFSK). 
[0044] In some examples, the set of input/output modules 
may further comprise an input/output module which does not 
comprise a wire-free communication module but is instead 
connected to another input/output module via a wired con 
nection. 
[0045] As described above, at least one of the input/ output 
modules in the set 200 comprises an input control 216. As 
described above, this input control 216 may be tactile (e. g. a 
raised button or other control) and may provide tactile feed 
back to the user when pressure is applied (e. g. the control may 
tilt or otherwise move). Alternatively, the input control 216 
may be a capacitive, optical or other sensor and not provide 
any tactile feedback. In some examples, an input/output mod 
ule may be arranged such that the input control 216 is remov 
able such that a module can be recon?gured by removing one 
input control (e.g. a four-way switch) and replacing it with a 
different input control (e. g. a single button). 
[0046] Optionally the input control 216 may comprise NUI 
technology which enables a user to interact with the comput 
ing-based device in a natural manner, free from arti?cial 
constraints imposed by input devices such as mice, key 
boards, remote controls and the like. Examples of NUI tech 
nology that may be provided include but are not limited to 
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those relying on voice and/or speech recognition, touch and/ 
or stylus recognition (touch sensitive displays), gesture rec 
ognition both on screen and adjacent to the screen, air ges 
tures, head and eye tracking, voice and speech, vision, touch, 
gestures, and machine intelligence. Other examples of NUI 
technology that may be used include intention and goal 
understanding systems, motion gesture detection systems 
using depth cameras (such as stereoscopic camera systems, 
infrared camera systems, rgb camera systems and combina 
tions of these), motion gesture detection using accelerom 
eters/gyroscopes, facial recognition, 3D displays, head, eye 
and gaze tracking, immersive augmented reality and virtual 
reality systems and technologies for sensing brain activity 
using electric ?eld sensing electrodes (EEG and related meth 
ods). 
[0047] A module may also comprise one or more additional 
elements, for example an output device 218 (as described 
above), an on/off switch 220, a connecting mechanism 222 
and/or a personal data store 224. The connecting mechanism 
222 may be arranged to physically connect the modules in a 
set together (e. g. for ease of storage and/or to reduce the risk 
of a module getting lost) and may, in some examples, also 
provide an electrical connection between modules such that 
the power sources 206 with the modules can be charged 
whilst they are connected together and requiring attachment 
of a single charging lead. In some examples, the attachment 
mechanism 214 may be arranged to also act as a connecting 
mechanism 222. 

[0048] The personal data store 224 may, for example, be 
used to store login details or credentials associated with an 
application or other program (e.g. a user’s gaming login 
details) and/ or other personal details associated with an appli 
cation or other program (e. g. a user’ s skill level, highest score 
or pro?le) and/or con?guration preferences for the input/ 
output modules. In other examples, the personal data store 
224 may be used to store authentication or security informa 
tion (e.g. a user’s private key or credentials). Data from the 
personal data store 224 may be communicated to the touch 
screen device via the wire-free communication element 212 
and may, for example, be used in con?guring the input/output 
modules (e. g. when mapping inputs to touch events) and/or in 
con?guring an application running on the touch-screen 
device. In an example, if a user stores their gaming login 
details on their modules (in the personal data store 224), they 
may be automatically logged into a game when they attach the 
input/output modules to a touch-screen device on which the 
game is installed. They may also remain authenticated with 
the game until the modules are detached from the touch 
screen device. In another example, login details stored in the 
personal data store 224 may be used to access user prefer 
ences from a remote (e.g. cloud-based) store instead of stor 
ing user preferences in the personal data store. 
[0049] FIG. 3 shows schematic diagrams of various differ 
ent attachment mechanisms which may be used to enable the 
modules to be physically attached anywhere around the 
periphery of a touch- screen device. All the examples shown in 
FIG. 3 use a clamp mechanism (or arrangement) as the attach 
ment mechanism grips the edge of the touch-screen device in 
some way (e.g. by contacting two opposing parallel faces of 
the device). When gripping the touch- screen device, the inner 
faces of the modules that are in contact with the touch-screen 
device may be shaped (or structured) to prevent the module 
from slipping off the device (e. g. in a complementary manner 
to any structure on the touch-screen device itself) and/or 
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non-slip surfaces may be provided on the inner faces. As 
described above, any suitable mechanism may be used 
including, but not limited to, clamp mechanisms, sprung 
mechanisms (i.e. mechanisms which involve some form of 
spring or deformation of material), magnets, friction-?t (or 
push-?t) mechanisms and mechanisms using suction or adhe 
sion (whether temporary or permanent), where any module 
may use one or more of these mechanisms. Depending on the 
mechanism used, a module may ?x to the touch-screen device 
by contacting at least two faces of the touch-screen device (as 
in FIG. 3) or by ?xation to a single face (e.g. ?xation solely on 
the back of the touch-screen device). 
[0050] The ?rst two examples 302, 304 in FIG. 3 show 
sprung mechanisms such that the front and back portions of 
the module clamp onto the touch-screen device 306. This 
means that the module is unlikely to slip or move once posi 
tioned by a user and also the module can accommodate dif 
ferent thicknesses of touch-screen device (e.g. both a smart 
phone and a tablet). 
[0051] In the ?rst example 302, the front portion 308 and 
back portion 310 of the module are connected by a pivot joint 
312 and the mechanism is sprung, like a bull-dog clip or 
clothes peg, such that in the absence of a device 306 the jaws 
of the module 314 are forced together (i.e. the natural position 
of the module is with the jaws closed). By applying a pinching 
force on the other side of the joint 312 from the jaws (e.g. in 
the positions indicated by arrows 316) a user can force the 
jaws apart so that the module can be clipped onto the touch 
screen device 306. 

[0052] In the second example 304, the module comprises a 
front plate 320 and a back plate 322 which are connected by 
springs 324 which pull the plates together. In order to clip the 
module onto a touch-screen device 306 (or other object), a 
user pulls the plates apart (e.g. as indicated by arrows 326) 
and ?ts the module around the edge of the touch-screen 
device 306 before releasing the plates. Whilst this example 
may be more compact than the ?rst example, particularly 
when the modules are not clipped to a touch-screen device (as 
the natural position of the module is with the two plates in 
contact with each other), the pivot mechanism of the ?rst 
example makes it easier to attach the module to the touch 
screen device. 

[0053] In the third example 330, the module 332 is formed 
such that it is a push-?t aron the touch-screen device 306. 
This means that the module 332 is designed for a particular 
thickness of touch-screen device (where the thickness is indi 
cated by arrow 334) and different module designs may be 
produced to ?t different thicknesses of touch-screen device. 
Alternatively, magnets may be included within the module 
332 so that the module attaches to the touch-screen device 
306 even in situations where the module does not correspond 
exactly to the thickness of the touch-screen device (i.e. so that 
the module does not need to be a push-?t). 
[0054] Although the examples shown in FIG. 3 clamp to the 
front and back faces of the touch-screen device, in other 
examples, the modules may clamp (or otherwise attach) to the 
top and bottom of the touch-screen device (e.g. at positions 
marked 120 in the ?rst diagram 101 in FIG. 1). 
[0055] In some examples, the attachment mechanism 214 
may be interchangeable so that for example in the third 
example 330 of FIG. 3, a module can be adapted to attach to 
different form factor devices without having to replace the 
entire module (e.g. without replacing the electronics within 
the module). 
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[0056] As described above, a module may comprise an 
on/off switch 220. Alternatively, a module may comprise a 
sensor which is arranged to detect whether the module is 
attached to a touch-screen device (or to anything else) or not 
and which is further arranged to switch the module on auto 
matically when it is attached to something (or only when it is 
attached to the touch-screen device). Where such a sensor is 
used, this sensor may be integrated within the attachment 
mechanism 214 (e.g. within the spring clip arrangement of 
the ?rst example 302 of FIG. 3) or may be provided separately 
(e.g. an optical sensor on the face which is in contact with the 
front face of the touch-screen device and which detects 
whether the touch-screen is switched on). In addition, or 
instead, this sensor may be used for other purposes, for 
example, the sensor may be used to trigger an action (e.g. 
sending an identi?er or calibration signal to the touch-screen 
device) when the module is attached to a touch-screen device. 
In some examples, a module may comprise both a sensor and 
an on/off switch. 

[0057] As described above, the input controls on the mod 
ules are mapped to a user input of an application, the OS or 
other program displayed/running on the touch-screen device. 
This mapping may be static (e.g. set up initially and then 
remains the same) or dynamic (e.g. it may depend on which 
application is active on the touch-screen device or may 
change during operation of the application). In an example, 
the mapping of the input controls to user inputs may change 
dependent upon which program a user is interacting with on 
the touch-screen device at any time, such that where a user 
switches between applications (e.g. between a game and a 
calendar application) the mapping changes. In another 
example, the mapping may change dependent upon the loca 
tion (or relative location) of the modules when attached to the 
touch-screen device. In other examples, a combination of any 
of the methods described herein may be used. 

[0058] In examples where the mapping is dependent upon 
the position or relative position of the input/output modules, 
the position or relative position of modules may be detected 
by the touch-screen device or by the modules themselves. In 
a ?rst example, one or more of the modules may comprise a 
module position sensor 226 which is arranged to detect either 
the position of the module itself (e. g. the position of module 
204 in FIG. 2) or the position of one or more other modules in 
the set (e.g. the position of module 202 in FIG. 2). Where the 
position of another module is detected, characteristics of the 
separation of the two modules (e.g. distance between them) 
may be detected. Any suitable sensing technology may be 
used (e.g. visible light or IR) and in some examples, the 
wire-free communication element 212 may also be used as a 
module position sensor. In an example, one or more modules 
may comprise a module position sensor 226 which is a pho 
todetector and may be arranged to detect visible light/ IR 
emitted by an output device 218 (or other element) on another 
module and use the characteristics of the detected signal to 
determine the relative locations of the modules. For example, 
if a module comprises multiple photodetectors on different 
faces of the module, the relative position of other modules 
may be determined based on which photodetectors detect 
light/IR emitted by another module. Where the modules 
themselves detect their position or relative position, this 
information may be communicated to the touch-screen 
device via the wire-free communication element 212. 

[0059] In other examples, the position of input/output mod 
ules may be detected by the touch-screen device itself For 
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example, a module may have a code or marker on an inner 
face which is in contact with the screen of the touch-screen 
device and which may be read by the touch-screen device, 
even if the module is positioned outside of the display area 
(e. g. as the touch-sensitive area may extend beyond the area 
used for display). In another example, the input/output mod 
ule may comprise an output device 218 (e.g. an LED or other 
active indicator) on the inner face to enable it to provide an 
identi?er or other signal to the touch-screen device (e.g. again 
as detected by the touch-sensitive display). In various 
examples, an input/output module may have a unique ID or a 
type identi?er (e.g. 4-way control, 2 buttons, etc) which is 
communicated to the touch-screen device using a code, 
marker, active indicator or other means (e. g. via the wire-free 
communication element 212) and this identi?er may be used 
in the mapping. 
[0060] In some examples, a target program (e.g. a game) 
may suggest positions for the input/output modules to the 
user (e.g. a program may advise the user where they consider 
the optimum position of modules to be). This information 
may be provided to the user as part of the program loading 
screens or other on-screen hints. 

[0061] User inputs via the input controls on the input/out 
put modules are mapped to user inputs in programs displayed/ 
running on the touch-screen device, e. g. applications (such as 
games) or the OS, and the program with the user inputs that 
are the target of the mapping may be referred to as the ‘target 
program’. This mapping may be performed automatically or 
there may be user involvement in the mapping. Where there is 
data communicated from the modules to the touch-screen 
device (e.g. identi?ers, position information, data from the 
personal data store 224, etc) this information may be used 
when performing the mapping. Similarly, where the touch 
screen device can determine information about the modules 
(e. g. their position or characteristics of the modules, such as 
what input control they include), this may also be used when 
performing the mapping. 
[0062] The mapping itself may be performed by the target 
program itself or by another program running on the touch 
screen device or by a program running remotely from the 
touch-screen device and various examples are described 
below with reference to FIGS. 4 and 5. Where the input/ 
output modules communicate with the touch-screen device 
using Bluetooth®, any supported pro?le may be used, such as 
the Bluetooth® HID (Human Interface Device) pro?le which 
provides support for keyboards, joysticks and mice. Alterna 
tively A2DP or HSP may be used instead of HID. If a different 
communication technology is used to communicate between 
the modules and the touch-screen device (e.g. Wireless USB), 
an appropriate supported pro?le may be used. 
[0063] FIG. 4 shows schematic diagrams 401-404 of four 
example methods of mapping inputs on an input/output mod 
ule 406, 408 to a user input in a game 410-414. It will be 
appreciated that a game is used as an example of a program 
which may run on a touch-screen device 416 and other 
examples of programs include the OS or other applications. 
[0064] In the ?rst example 401, the user input signals from 
the input/ output modules 406, 408 are received by the game 
410, e.g. using the Bluetooth® HID (or other HID), and the 
mapping of the user input signals to user inputs recognized by 
the game is performed by the game itself. In this example, the 
game 410 comprises a mapping table 418 which stores the 
mappings between an input signal (e.g. an input keystroke) 
and the corresponding user input in the game 410. 
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[0065] In the second example 402, a daemon 420 running 
on the touch- screen device 41 6 receives the input signals from 
the input/output modules 406, 408 (e. g. using the Bluetooth® 
HID) and then provides signals to the game 412 which simu 
late a touch event. The game 412 does not need to be modi?ed 
in any way because the user input signals it received from the 
daemon 420 are exactly the same as it would otherwise 
receive from the OS running on the touch-screen device when 
the user provides an input via the touch-screen. In this way, 
the daemon can simulate (or spoof) any touch event or in 
some examples may be con?gured to spoof other events (e.g. 
detected sounds). 
[0066] In a variation of the second example 402, the dae 
mon 420 may be part of the OS on the touch-screen device 
416 and may provide a con?guration screen for the input/ 
output modules 406, 408 in a similar way to con?guring a 
mouse via the control panel in an existing OS. Irrespective of 
whether the daemon 420 is separate from or integrated within 
the OS, the mapping between input signals and touch events 
may be ?xed, user-con?gurable, dynamic (e. g. dependent 
upon the application being used by the user) or any combi 
nation thereof. 

[0067] In some computing environments and/ or with some 
games, it may not be possible to have a second program (e.g. 
daemon 420) running on the touch-screen device 416 and 
providing the user input signals to the game (as is shown in the 
second example 402). In such situations, an arrangement as 
shown in the third example 403 may be used. In this example, 
a recon?guration application 422 running on the touch-screen 
device 416 sends recon?guration commands to the input/ 
output modules 406, 408 which are dependent upon the game 
412 that is about to be played on the touch-screen device 416. 
These commands are received by the modules and change the 
input signals that are sent by the modules to the game in 
response to any user input received at the modules. A different 
recon?guration application may be used for different games 
or alternatively, a single recon?guration application may be 
con?gured to send recon?guration commands for more than 
one game (or other program). In this way, the mapping is 
dynamic and dependent upon the game. Alternatively, the 
recon?guration may be dependent upon the particular touch 
screen device 416 and may be run as a one-off operation to 
con?gure the input/output modules 406, 408 to work with the 
particular device 416. 
[0068] In comparing the ?rst, second and third examples, in 
the ?rst example 401, it is the game 410 that is recon?gured in 
some way (e. g. to map received input signals to different user 
inputs within the game) whereas in the second example 402, 
an intermediary (daemon 420) performs the translation 
between signals received from the modules and the signals 
expected by the game 412 and in the third example 403, the 
operation of the modules 406, 408 is modi?ed so that they 
output the input signals that are expected by the game 412. In 
all these examples, the mapping may be performed automati 
cally or there may be some user involvement, e.g. to run the 
recon?guration application 422 or to specify a particular 
mapping (e.g. to con?gure the recon?guration application 
422 or daemon 420). 
[0069] In the fourth example 404, the game 414 may be 
written with recon?gurable input/ output modules in mind 
(i.e. the game may be considered to be aware of recon?g 
urable input/ output modules). In the example shown the game 
414 comprises a library 424 which comprises different sets of 
mappings between input signals from input/output modules 
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406, 408 and user inputs within the game 414. Depending on 
the input signals received from the modules by the game 414, 
the game may select an appropriate set of mappings from the 
library to use. In an example, the modules may send an 
identi?er signal when switched on which is used by the game 
to identify the appropriate set of mappings to select from the 
library. Alternatively, a user may select an appropriate set of 
mappings based on user preference (e.g. whether they are left 
or right-handed). In this example, the input signals from the 
input/output modules are not mapped through an existing 
mechanism (e.g. as in example 401 where a left button may be 
mapped to ‘keyboard left arrow’ and this may then be mapped 
in the game to ‘turn left’) but instead, the game receives the 
input signal from the peripheral and maps it directly to the 
game command (e.g. ‘tum left’) without using an intermedi 
ate mapping. 
[0070] FIGS. 5 and 6 show ?ow diagrams for example 
methods of operation of the systems shown in FIG. 4. FIG. 5 
corresponds to the ?rst, second and fourth examples 401, 402, 
404 in FIG. 4 although, as described below, block 512 may be 
omitted from the ?rst and fourth examples and block 514 may 
be omitted from the ?rst and second examples. FIG. 6 corre 
sponds to the third example 403 in FIG. 4. 
[0071] In FIG. 5 a user input is received on an input/output 
module (block 504), e.g. via an input control 216 as shown in 
FIG. 2. In response to this input, a signal is generated (e.g. by 
processor 210) and transmitted to the touch-screen device 
(block 506), e.g. using the wire-free communication element 
212 in FIG. 2. This signal which is generated and transmitted 
(in block 506) is indicative of (or otherwise representative of) 
the particular user input that was received. For example, if the 
module comprises two input controls (e.g. two buttons as in 
module 106 in FIG. 1), a different signal is generated and 
transmitted if a user presses one button, compared to the user 
pressing the other button. These signals are then received by 
the touch-screen device (block 508) and these may be 
received by a program running on the device, where this 
program may be the target program (e.g. game 410 in the ?rst 
example 401 in FIG. 4 or game 414 in the fourth example 404) 
or another program (e.g. daemon 420 in the second example 
402). The receiving program then maps the received signal to 
a user input within the target program running on the touch 
screen device (block 510), this user input within the target 
program may be referred to as the ‘target user input’. Where 
the receiving program is not the target program (e.g. in 
example 402), a user input signal corresponding to the target 
user input is then output to the target program (block 512); 
however this step is omitted where the receiving program is 
the target program (e.g. in examples 401, 404). In some 
examples, (e.g. example 404), a mapping set may be selected 
from a number possible mapping sets (block 514) by the 
receiving program prior to performing the mapping (in block 
510) and by selecting a different mapping set, a user input on 
an input/ output module may be mapped to a different target 
user input. In an example, the different mapping sets (from 
which the selection is made in block 514) may correspond to 
different target programs. 
[0072] In FIG. 6, a trigger signal is received on the touch 
screen device (block 604) and these may be received by a 
recon?guration application (e.g. recon?guration application 
422 in the third example 403 in FIG. 4). This trigger signal 
may have been sent by an input/output module (block 602) or 
may have been generated by another entity (e. g. by a program 
running on the touch-screen device which may, for example, 
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be the target program). In response to receiving the trigger 
signal (in block 604), the recon?guration application sends 
recon?guration instructions to the input/output modules 
(block 606). It will be appreciated that different recon?gura 
tion instructions may be sent to different input/ output mod 
ules or the same instructions may be sent (e.g. broadcast) to 
all modules and the modules may determine which parts of 
those instructions need to be implemented by the receiving 
module. For example, referring to the module set shown in 
FIG. 4 which comprises a ?rst module 406 with a four-way 
control and a second module 408 with a single button, differ 
ent signals may be transmitted to each module or a signal may 
be transmitted which includes recon?guration information 
for both a four-way control and a single button. 

[0073] The recon?guration instructions are received by the 
modules (block 608) and implemented (block 610). This 
implementation may change some or all of the signals which 
the input/output modules generate in response to user inputs. 
In some examples, implementation of the recon?guration 
instructions (in block 610) may not cause any changes, e.g. 
where the recon?guration instructions correspond to the cur 
rent settings within the input/output modules. As described 
above, an input/ output module may implement all the instruc 
tions contained in the recon?guration signal or may imple 
ment a subset based on the particular input controls present on 
the module. When a user input is subsequently received at an 
input/output module (block 504), the signal which is gener 
ated (in block 506) is compliant with the recon?guration 
instructions which were implemented (in block 610). 
[0074] In the examples shown in FIG. 4, the recon?guration 
application 422, daemon 420 and mapping table 418 are 
stored locally on the touch-screen device 416. However, as 
shown in the examples of FIG. 7, these elements may alter 
natively be located remotely from the touch-screen device 
and may be accessed via a network (e.g. over the internet). In 
the ?rst example 701, the recon?guration application 722 
runs as a web service on a remote server (e. g. a cloud service) 
and is accessed via a browser 704 running on the touch-screen 
device 416. In this example, the browser 704 opens a website 
which triggers the web service to recon?gure the modules 
406, 408 according to the particular game 412 which is going 
to be played. Similarly, in the second example 702, the dae 
mon 720 runs as a remote web service (e.g. a cloud service). 
As in the corresponding example in FIG. 4, the daemon 720 
translates the signals from the modules into input signals 
which are recognized by the game 412. In the third example 
703, there is an online database 718 which stores mapping 
data (e.g. in the form of a mapping table or various libraries) 
and which may be accessed by a game 706 and used to map 
the input signals received by the game from the input/output 
modules. 

[0075] The example ?ow diagrams shown in FIGS. 5 and 6 
are also applicable to the systems shown in FIG. 7. In the ?rst 
example 701, which corresponds to the ?ow diagram shown 
in FIG. 6, the recon?guration application 722 receives a trig 
ger signal (block 604) and transmits recon?guration com 
mands (block 606) and it may be the browser 704 which 
transmits the trigger signal (in block 602). In the second 
example 702, which corresponds to the ?ow diagram shown 
in FIG. 5, the daemon 720 receives the signals from the 
input/output modules (block 508) and maps these to user 
inputs within the target program (block 510) before transmit 
ting corresponding user input signals to the target program 
(block 512). In the third example 703, which also corresponds 
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to the ?ow diagram shown in FIG. 5, the game 706 receives 
the input signals from the input/output modules (block 508) 
and uses the remotely stored mapping information 718 when 
performing the mapping (block 510). In some examples, the 
game 706 may select mapping information to use from the 
remote mapping information 718 (block 514) prior to per 
forming the mapping (block 510). 
[0076] In the examples described above, the target program 
is running on the touch-screen device. However, in some 
examples, the target program may be running on a separate 
device (e.g. a games console or smart TV, i.e. a television with 
interactive media capabilities) and the intermediary (e.g. the 
daemon described above) may be running on the touch- screen 
device. Such an example is shown in the schematic diagram in 
FIG. 8 and in this example the separate device is a games 
console 802 by way of example only. The game 804 is the 
target program, which runs on the separate device 802 and 
need not be modi?ed to work with the input/ output modules 
406, 408. A daemon 806 running on the touch-screen device 
416 receives the signals from the input/output modules 406, 
408 (e.g. as in block 508 in FIG. 5), maps these to user inputs 
within the game 804 (e.g. as in block 510) and then transmits 
these to the game (e.g. as in block 512). In this way, the 
touch-screen device 416 with input/output modules 406, 408 
and running daemon 806 (and which collectively may be 
denoted 808) can operate as a games controller for games 
console 802. By using different daemons or recon?guring the 
daemon, the combined device 808 may operate as a controller 
or remote control for different devices (e.g. in addition to 
games console 802) and/or different target programs. 
[0077] FIG. 9 shows a schematic diagram of a games con 
troller 902 which comprises two halves 904, 906, each of 
which is operable as an input/output module as described 
above when the two are separated from each other and the 
entire device 902 (when the two halves are joined together) 
operates as a standard games controller. When separated, the 
two halves can be attached around the periphery of a touch 
screen device 908 in the same way as the input/output mod 
ules described above. When the two halves 904, 906 are 
attached to a touch-screen device, they may be used to pro 
vide user inputs to a target program running on the touch 
screen device itself (e.g. as shown in FIGS. 4-7) or to a target 
program running on a separate device (e.g. as shown in FIG. 
8). Where the games controller 902 uses a proprietary wire 
less protocol, each half 904, 906 may communicate (e.g. 
using a wire-free communication element 212) with the 
touch-screen device 908 via a communications module which 
may be connected to the touch-screen device using a wired 
connector (as described above). 
[0078] It will be appreciated that the shape of the games 
controller 902 shown in FIG. 9 is by way of example only and 
the games controller may be of any shape. Depending on the 
size of the touch-screen device 908 and the games controller 
902, the size of each half 904, 906 may not be much smaller 
than the touch-screen device 908 to which they attach, e.g. if 
the touch-screen device 908 is a smartphone rather than a 
tablet, (unlike the earlier schematic drawings of input/ output 
modules). 
[0079] Although the present examples are described and 
illustrated herein as being implemented to provide user inputs 
to games, the system described is provided as an example and 
not a limitation. As those skilled in the art will appreciate, the 
present examples are suitable for application in a variety of 
different types of target applications. Furthermore, although 
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much of the description relates to hand-held or portable 
touch-screen devices (which may also be referred to as 
mobile computing devices), the examples may also be 
applied to ?xed or non-portable touch-screen devices. In 
addition, although many of the examples described above 
relate to the modules being attached aron the periphery of 
the mobile computing device, in other examples, they may be 
attached to other non-display portions of the device, such as 
the rear face of the device. In some examples, the attachment 
mechanism may attach to only non-display portions of the 
device and in other examples, the attachment mechanism may 
attach to both non-display portions and display portions of the 
device (e.g. the attachment mechanism may attach to a small 
part of the display, as well as to non-display portions, and still 
obscure little or none of the actual display area). 

[0080] Touch-screen devices are an example type of com 
puting devices which comprise a ?at, continuous interaction 
surface. Although the description refers to use of input/ output 
modules with a touch-screen device, the modules may alter 
natively be used with other devices which comprise a ?at, 
continuous interaction surface (e.g. a surface which uses non 
contact sensing such as depth sensor or eye tracker and may 
also provide other input means to a user such as pen, gesture 
and speech input). 

[0081] Additionally, although the input/output modules 
described above are intended to be used when attached to a 
touch-screen device, it will be appreciated that they could be 
clipped to a case or housing of the touch-screen device or to 
other objects which are close to the touch-screen device such 
that the wire-free communication element can still commu 
nicate with the touch-screen device. 

[0082] The term ‘computer’ or ‘computing-based device’ is 
used herein to refer to any device with processing capability 
such that it can execute instructions. Those skilled in the art 
will realize that such processing capabilities are incorporated 
into many different devices and therefore the terms ‘com 
puter’ and ‘computing-based device’ each include PCs, serv 
ers, mobile telephones (including smart phones), tablet com 
puters, set-top boxes, media players, games consoles, 
personal digital assistants and many other devices. 

[0083] The methods described herein may be performed by 
software in machine readable form on a tangible storage 
medium e.g. in the form of a computer program comprising 
computer program code means adapted to perform all the 
steps of any of the methods described herein when the pro 
gram is run on a computer and where the computer program 
may be embodied on a computer readable medium. Examples 
of tangible storage media include computer storage devices 
comprising computer-readable media such as disks, thumb 
drives, memory etc and do not include propagated signals. 
Propagated signals may be present in a tangible storage 
media, but propagated signals per se are not examples of 
tangible storage media. The software can be suitable for 
execution on a parallel processor or a serial processor such 
that the method steps may be carried out in any suitable order, 
or simultaneously. 

[0084] This acknowledges that software can be a valuable, 
separately tradable commodity. It is intended to encompass 
software, which runs on or controls “dumb” or standard hard 
ware, to carry out the desired functions. It is also intended to 
encompass software which “describes” or de?nes the con 
?guration of hardware, such as HDL (hardware description 
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language) software, as is used for designing silicon chips, or 
for con?guring universal programmable chips, to carry out 
desired functions. 
[0085] Those skilled in the art will realize that storage 
devices utilized to store program instructions can be distrib 
uted across a network. For example, a remote computer may 
store an example of the process described as software. A local 
or terminal computer may access the remote computer and 
download a part or all of the software to run the program. 
Alternatively, the local computer may download pieces of the 
software as needed, or execute some software instructions at 
the local terminal and some at the remote computer (or com 
puter network). Those skilled in the art will also realize that 
by utilizing conventional techniques known to those skilled in 
the art that all, or a portion of the software instructions may be 
carried out by a dedicated circuit, such as a DSP, program 
mable logic array, or the like. 
[0086] Any range or device value given herein may be 
extended or altered without losing the effect sought, as will be 
apparent to the skilled person. 
[0087] Although the subject matter has been described in 
language speci?c to structural features and/or methodologi 
cal acts, it is to be understood that the subject matter de?ned 
in the appended claims is not necessarily limited to the spe 
ci?c features or acts described above. Rather, the speci?c 
features and acts described above are disclosed as example 
forms of implementing the claims. 
[0088] It will be understood that the bene?ts and advan 
tages described above may relate to one embodiment or may 
relate to several embodiments. The embodiments are not lim 
ited to those that solve any or all of the stated problems or 
those that have any or all of the stated bene?ts and advantages. 
It will further be understood that reference to ‘an’ item refers 
to one or more of those items. 

[0089] The steps of the methods described herein may be 
carried out in any suitable order, or simultaneously where 
appropriate. Additionally, individual blocks may be deleted 
from any of the methods without departing from the spirit and 
scope of the subject matter described herein. Aspects of any of 
the examples described above may be combined with aspects 
of any of the other examples described to form further 
examples without losing the effect sought. 
[0090] The term ‘comprising’ is used herein to mean 
including the method blocks or elements identi?ed, but that 
such blocks or elements do not comprise an exclusive list and 
a method or apparatus may contain additional blocks or ele 
ments. 

[0091] It will be understood that the above description is 
given by way of example only and that various modi?cations 
may be made by those skilled in the art. The above speci?ca 
tion, examples and data provide a complete description of the 
structure and use of exemplary embodiments. Although vari 
ous embodiments have been described above with a certain 
degree of particularity, or with reference to one or more 
individual embodiments, those skilled in the art could make 
numerous alterations to the disclosed embodiments without 
departing from the spirit or scope of this speci?cation. 

1.A set of recon?gurable input/ output modules comprising 
at least two input/output modules, each input/output module 
comprising: 

an attachment mechanism for attaching the module to a 
plurality of different positions on portions of a comput 
ing device; and 
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a wire-free communication element arranged to commu 
nicate with at least one of the computing device and 
another input/ output module, 

wherein at least one of the input/output modules further 
comprises an input control for providing user input to the 
computing device, at least one of the input/ output mod 
ules comprises a wire-free communication element 
which is arranged to communicate with the computing 
device and each input/output module comprising an 
input control comprises a wire-free communication ele 
ment further arranged to transmit signals indicative of 
user inputs received via the input control to at least one 
of the computing device and another input/ output mod 
ule, at least one of the input/output modules further 
comprising a module position sensor arranged to detect 
a position of the input/output module relative to the 
computing device or a position of another input/output 
module in the set. 

2. A set of recon?gurable input/ output modules according 
to claim 1, wherein the attachment mechanism enables 
attachment of the module anywhere around the periphery of 
the computing device such that positions of the input/ output 
modules can be recon?gured by a user. 

3. A set of recon?gurable input/ output modules according 
to claim 1, wherein the computing device is a touch-screen 
device. 

4. A set of recon?gurable input/ output modules according 
to claim 1, wherein the attachment mechanism comprises a 
clamp mechanism arranged to grip onto the computing 
device. 

5. A set of recon?gurable input/ output modules according 
to claim 1, wherein each of the input/ output modules in the set 
comprises an input control for providing user input to a pro 
gram displayed on the computing device. 

6. A set of recon?gurable input/ output modules according 
to claim 1, wherein each of the input/ output modules in the set 
comprises a wire-free communication module which is 
arranged to communicate with the computing device. 

7. A set of recon?gurable input/ output modules according 
to claim 1, wherein the input control is a tactile input control. 

8. A set of recon?gurable input/ output modules according 
to claim 1, wherein the portions of the computing device are 
non-display portions of the computing device. 

9. A set of recon?gurable input/ output modules according 
to claim 1, wherein the input control provides user input to a 
game displayed on the computing device. 

10.A set of recon?gurable input/ output modules according 
to claim 1, wherein the at least two input/output modules 
when connected together comprise a games controller. 

11-20. (canceled) 
21. A method of operating a module of a set of recon?g 

urable input/output modules comprising at least two input/ 
output modules, the method comprising: 

attaching to any of a plurality of different positions on 
portions of a computing device; and 

communicating with at least one of the computing device 
and another input/output module of the set, 

wherein at least one of the set provides user input to the 
computing device, at least one of the set communicates 
with the computing device, and each of the set transmits 
signals indicative of user inputs received to at least one 
of the computing device and another of the set, at least 
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one of detecting a position of the input/output module 
relative to the computing device or a position of another 
of the set. 

22. A method according to claim 21, Wherein attaching 
includes attaching anyWhere around the periphery of the 
computing device such that positions of the input/ output 
modules can be recon?gured by a user. 

23. A method according to claim 21, Wherein the comput 
ing device is a touch-screen device. 

24. A method according to claim 21, Wherein attaching 
includes gripping onto the computing device. 

25. A method according to claim 21, Wherein each of the set 
comprises an input control for providing user input to a pro 
gram displayed on the computing device. 

26. A method according to claim 21, Wherein each of the set 
comprises a Wire-free communication module Which is 
arranged to communicate With the computing device. 

27. A method according to claim 21, Wherein the at least 
one of the set that provides user input to the computing device 
provides user input to the computing device via a tactile input 
control. 

28. A method according to claim 21, Wherein the portions 
of the computing device are non-display portions of the com 
puting device. 

29. A method according to claim 21, Wherein the at least 
one of the set that provides user input to the computing device 
provides user input to a game displayed on the computing 
device. 

30. A method according to claim 21, Wherein When at least 
two of the set are connected together, the two of the set 
comprise a games controller. 

* * * * * 


