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1. Field of the Invention

* The present invention relates to input devices for computer systems, video games and
15  other electronic devices. More particulaﬂy, the present invention relates to a game pad device
that can be used both for playing games, and also for controlling digital video disk (DVD)

o

systems, via software.

2. Description of Related Art

20
Computer applications are produced by an endless variety of manufacturers and

developers. The commands to control these applications are as diverse as the numbers of
applications themselves. In the field of computer gaming, for example, a user must learn one
set of commands to play one game, and another set of commands to play another game. To
25 make matters more complicated, each application may also use different input devices. If a
user owns a game that requires keybbard e;ltries, a game requiring a joystick, a ﬁigitd Video
Disk (DVD) player requiring specific keyboard commands, and an internet browser requiring
mouse commands, the user must have two or three different input devices coupled to the user's
computer. Switching between applications entails switching between input devices, or, more
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15 - other electronic devices. Mrre particularly, the present invention

rel.ates to a ganme pad device that can be used both for playing ganes,
andal sb for controlling digital video disk (DVD) systens, via
sof t war e. 2. Description of Related Art 20 : Comput er

applications are produced by an_ endl ess variety of manufacturers and
devel oper sliketnecouplingand sleeqipling input davices omdibe PrBRYLeS fS moskcompuiers oplychaye

t he nunbers of - applications thenselves. In the field of conputer
gam ng, f oalimitedrpinountaf input/outpatipoitear n one set of commands to play
one gane, and another set of commands to play another game. To 25 make
matters nore coQphventioed,ingacdeviepp bnd ghme padffiavd sthet dawbadldser KeybdarisUdre

devices. If a ~user owns a ganme that requires keyboard entries, a game
requiring Bulkp%ad typtcallphdVeGidwilespbnsEime. Wireldss fdndi&Mipht dvRES hre'eRfidtisiveHie
speci fic keyboard commands, and ‘an internet browser requiring nouse

COMTENGS, ot Srdl Rl M b RURAAPISR BBV P
swi tching (}u\é\e':e-%’rﬁe icglli)truotllexdser\é&lﬁleesdesl?t[)p SISE%E Sor control and to be fully effective. Moreover,
mouse-type controllers only have only two buttons, é.nd in rare instances three, and
complicated navigation requires more buttons than mouse-type controllers can provide. In
particular, in order to control a DVD-player more than one button must be pressed.sequentially.
10  Conventional mouse controllers cannot provide this type of functionality. Although joysticks
are useful input devices for controlling games, they are not useful for controlling other

applications. Therefore, there is a need for an apparatus and method for using the same device

to access video game machines, computers, and DVD systems.

15 Summary of fhe Invention

The present invention overcomes the deficiencies of the prior art by providing a

novel game pad (100). In the preferred embodiment, the game pad (100) is coupled to a
memory (312) for storing at least one keymap file (362) and a translator module (368), a

20  processor (300) for translating the signals generated by the game pad (100) in accordance
with the translator module (368) and fhe stored keymap file (362) into commands in mouse
protocol or keyboard protocol, and a DVD-player (332), for responding to the commands
issued by thé game pad (100). The keymap file (362) provides programmable mapping
between game pad buttons (102) and application modules and DVD-player commands. In

25  one embodiment, when the present invention detects that an application module (366) is
activated, it loads the corresponding keymap file (362) into memory (312), thus allowing the

2



l'i kel y, coupling and decoupling input devices fromthe conputer as nost

conput ers only have a limted anount of input/output ports.
Corivent f onal i nput devi ces and gane pads have ot her drawbacks. Keyboards
are bul ky and typically have slow response tine. Wrel ess renote

i nput devices are expensiveitije 5 _ to their wireéekéss features, and {hey
require angawaiped &h@ﬁ tgespamlessly copirel e ppplication moduls{S6@)aysing the user defined
Mouse-type controllers require desktop space for control and to be fully
ef fecti ve. chpmsodsr Multiple kepstokes ox pammands oy be gssigried thpach buftan (108), and

buttons, and in rare instances three, and conpl i cated navi gation
requi res momuitiple kiepmap files(362)unsy by aeated fisrreakch application module(866)l The present
particular, in order to control a DVD player nore than one button nust be

pressed segwRBtibRIfilty intdSrates PVDECRIVIgIdh dHPABIRLC Qith £ lghRE Spada(100), iRtladinge
this type of functionality. Al though joysticks
5  printing navigation icons (201) on the game pad (100) for ease of use of the game pad (100)
for controlling DVD functionality. Default keymap files (367, 390) may be created for
mouse emulation and DVD-emulation to further ease user interaction. Thus, the game pad
(100) of the present invention allows a game pad (100) to be used for playing games

requiring a keyboard (401) or a joystick, for applications requiring a mouse input, and for

10  navigating in a DVD system.

Brief Description of the Drawings

Figure la is an illustration of an embodiment of the game pad 100 of the present
invention in top view.

15 Figure 1b is a front view of the game pad 100 of Figure 1a.

Figure 1c is a table 370 illustrating an embodiment of the data structure used by the

game pad 100 of the present invention.

Figure 2 is a block diagram illustrating a hardware embodiment of the game pad 100 in

accordance with the present invention.

20 Figure 3 is a block diagram of hardware embodiment of a computer system 110 in

accordance with the present invention.

Figure 4 is a functional block diagram illustréting the processing of operating system

354 in accordance with the present invention.



are useful input devices for controlling ganes, they are not useful for

corltrol | ing other applications. Therefore, there is a need for an
apparat s and method for usi ng the sane device to access vi deo gane
machi nes, conputers, and DVD systems 15

Sunmmary of t he Invent| The pres |nvent|on ov rco s, the
defi ci enci es of Figyge pg il%‘f‘ ﬂQWPh%SIﬂHS‘F‘IﬂH‘“El%P’QCCSS 0 crqa}B%Pe‘ﬁ 3{r%)m I'n
the preferred enbodi nent, the gane pad (100) is coupled to a menory

(312) for Mdmgemﬂllthsas‘csenmvmrrap file (362) and a translator nodul e
(368), a 20 processor (300) for translating the signals generated by the
gane pad (100) in accordance with the translator nodul e (368) and the
stored keynmap f Figur¢ 3625 flowchaxt ditustratig ithe prmeess of assignimgo¢ommméandsrtokexisiimgr d
protocol, and a DVD player (332), for responding to the comrands

i ssued by kepmgiafiles B6Xlin(atEilancd Rathleypregent invéntioB62) provi des progranmmabl e

mappi ng bet ween gane pad buttons (102) and application nodul es and
DVD- pl ayer conmands. In
5 Figure 6 is an illustration of a preferred user interface for assigning commands to the
game pad 100.

Figure 7a is a flowchart illustrating an overview of the execution of the present

invention where keymap files 362 are automatically loaded.

Figure 7b is a flowchart illustrating the execution of the translator module 368 ._using a

10  keymap file 362 for navigating within a DVD-system.

Figure 7c¢ is a flowchart illustrating the execution of the translator module 368 usmg a

keymap file 362 for emulating mouse commands.

Figure 8 is a flowchart illustrating the execution of the translator module 368 using a

keymap file 362 for controlling a computer game or application module 366.

15 Figure 9 is a flowchart of an alternate embodiment of the execution_ of the present

invention where keymap files 362 are loaded through user interaction.

Detailed Description of the Preferred Embodiments

Figure 1a is an illustration of a preferred embodiment of a game pad 100 of the present
20 invention in top view. The game pad 100 has a plastic housing having dimensions of
approximately 5.9" x 4.5" x 1.5." The game pad 100 has twelve programmable buttons 102

(eight shown). The buttons 102 generate unique digital signals and are fully programmable. In
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25 dne enbodi nent, when the present invention detects that an application
medul e (366) is activated, it |loads the correspondi ng keymap file
(362) fito nmenory (312), thus allow ng the

gane pad (100) to seam essly control the applicati-on nodul e
(366) usin the user defined-: ommands. Ml tiple keystrokes or
commands p@b@@me@t,éai@h m]tlﬂ@ﬁlfxmﬂ)e usgpf a button "1 jare gsseciated Mith
files (362) nay be created for each application nodule (366). The present
i nvent i on fthe Bugtonn G2y rEor exariME) atation 02 that 1sppegvarhiney torgenbrate ay'dlay" machnidbdO) |
including 5 printing navigation icons (201) on the gane pad (100) for
ease of us@ @ vm? la§ed 332108 art B8 label 101 dffdtedas it 4sahbiviién Eighrel LMTHd pady -

Default keymap files (367, 390) may be created for nouse enul ation

and DVD- emjhghhOR dirSetioHAllgA8128 3S&d £6% Sfmull&ting R6tidnGA garhl Soduldd @nd F5EmBAHg a

5 cursor in applications using cursor-based movement. The game pad 100 additionally has a
switch to change modes of the game pad 100. Preferably, this switch changes between analog
joystick mode, digital mode, and inoperative mode. The game pad 100 can be constructed as a
jbystick, game pad, or any similar device embodying the features of the present invention.
Figure 1b illustrates a front view of game pad 100 and illustrates four other programmable

10  buttons 102.

Figure 1c illustrates an exemplary data structure fdr the data transmitted by the game
pad 100. In this structure, there are 6 data frames which comprise a single data packet. The
first byte is for synchronization. The second data frame indicates the status of the up, down,
right, and left buttons 102 of the game pad 100. The third data fram_e indicates the status of the

15  start, select, L1, R1, and X buttons 102 of the game pad 100. The fourth data frame indicates
the status of the Y, Z, A, B, and C buttons 102 of the game pad 100. The fifth data frame
indicates whether the daisy-chain feature of the present invention is in operation. As shown 1n
Figure 1c, in the preferred embodiment, when a “1” is present as the second bit in the fifth data
frame, the system knows the next data packet is for a second game pad 100. In order to

20  determine whether the status of one of the bﬁttons 102 has changed, the system 110 compares
the state of the current bit for the button 102 to the previous state of the bit for that button 102.
If the state of the bit is different, then the system 110 knows the button 102 has been pressed.
Thus, for a single game pad 100, six data frames are transmitted; when a second game pad 100
is daisy chained, an additional six data frames, located behind the first six data frames, are

25  transmitted as well.



(100) ’of the present invention allow a ganme pad (100) to be used for

playlng ganes requiring a keyboard (401) or a joystick, for
applicafions requiring a nmouse input, and for 10 navi gatl ng in a DVD
system Brief Description of the

Dr awi ngs Figure la is an illustration of an enbodi nent of

the gane pad 10@'1%2%83&@%@&%1161!13’00 of 3 presamed smbodimespof/the game pag 100 of the
Figure Ib is a front view of the gane pad 100 of Figure |a.

Fi gure 1c ipeesenttimiention3 7Dhe pdwistio ﬂieigagleq:adéﬂm)iscﬁuplﬂ'reki hyfa ¢omeputkartsysternrid O t(oote
used by the gane pad 100 of the present invention.

Figure 2 i shéwh) t0Ckhith adis ddupled.UsThé gamé pad hod dyeiides aniieédpigiebsop 200 dgane

ad 200 i encoder 204, and a data decoder 208, as well as buttons 102 and switches 212. When a user
5 340 (not shown) presses a button 102, éswitch 212 coupled to the button is closed, and a signal
is transmitted to the data encoder 204. When the user 340 releases the button 102, the switch
212 is decoupled, and the signal returns to zero. Both the data encoder 204 and decoder 208
take conventional form, and are typically implemented as a single integrated circuit with the
microprocessor 200. The data encoder 204 encodes the signals transmitted from the buttons
10 102 in a non-return to zero format. When the computer 110 polls the game pad 100 for status,
the microprocessor 200 reﬁieves the encoded data and transmits it to the game port 130, where
it is transmitted in turn to the system 110. If no button 102 has been pressed since the last poll,
the data packet that is transmitted will be identical to the previous data packet. If a button 102
is pressed, then the state is changed for that button 102 by the encoder 204 upon detecting the

15  presence of a signal transmitted by the button 102 through the closed switch 212. The changed

state is transmitted as part of the next data packet. The format for the data packet is as shown

in Figure 1c.

A daisy-chain connector 210 is preferably provided with the system of the present

invention. The daisy-chain connector 210 is preferably a female DB15 connector. The daisy-

20  chain connector 210 is used to ajlow a second game pad 105 to be coupled fo the first game
pad 100 to provide dual control over application modules 366. Once the second game pad 105

is coupled, the game pad 100 sets the second bit in the fifth data frame of the data packet
transmitted by the first game pad 100 to “1,” as discussed above. In digital mode, the game

pad 100 may be polled from 300 microseconds up to 750 microseconds for every call to obtain

25  the status of a single game pad 100. When two game pads 100 are used, each game pad 100,
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accordance with the present invention. 20 Figure 3 is a block
dragram of hardware enbodi nent of a conputer system 110 in -
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both game pads 100, 1055i gure 5b is flowchart illustrating the process
ng conmands to existing

Figure 3 is a block diagram of an embodiment of a corﬁputer system 110 embodying
the present invention. The game pad 100 is coupled to a conventional International Business
Machines (IBM) Personal Computer (PC) game port 304. Thé port 304 is coupled to a bus
308. Also coupled to bus 308 is a processor 300, random access memory (RAM) 312, a disk
316, read only memory (ROM) 320, a display 324, sound card 328, input devices 336, and a
digital video disc player (“DVD”) 332. The processor 300 preferably performé in accordance
with an Intel 386DX-40 processor or higher models. The sound card 328 is preferably a sound
card 328 developed by Creative Technologies, Inc. if the system is sold outside of Japan, and is
preferably an NEC sound card 328 or a Creative Technologies sound card 328 if sold in Japan.
However, other sound cards may also be used in accordance with the present invention. The
display 324, RAM 312, ROM 320, and disk 316, are all conventional components. A
computer 110 employing the present invention should have at least four megabytes of RAM
312. Preferably, eight megabytes of RAM 312 are used in order to enhance the functionality of
the present invention. The DVD player 332 is also conventional. A preferred DVD-ROM
player is the BLASTER CD-ROM drive manufactured by Creative Technologies, Inc. The
DVD player 332 is typically a DVD-ROM drive coupled to bus 308. However, the DVD
player 332 can also be an external device coupled to the computer via cable. Input device 336
is a mouse 403, keyboard 401, or joystick, which are typically used to control the functionality

of computer 110, and is coupled to bus 308 through port 340.

User 340 manipulates the game pad 100 to interact with application modules 366 stored
on disk 316. Disk 316 stores application modules 366, operating systems 354, device drivers
358, table 370, a keyset module 364, a translator module 368, and keymap files 362. When a

specific module is needed by the processor 300, the processor 300 retrieves the module from
7



keymaf) files 362 in accordance with the present invention. 5

Figure 6 is an illustration of a preferred user interface for assigning
comuands to the ganme pad 100. Figure 7a is a flowhart
illustrating an overview of the execution of the present I nvention

wher e key files 362 are aut ically | oaded, . . Fiqure 7b
Rt T otk A1 R SR Tty KAN TL2clon sl 2975t T Ao Rbosiaen aohgaihe
using a 10 keymap file 362 for navigating within a DVD- system
Fi gure 7c Pssept m‘@ag‘maﬁtbmg execntgd,i BE2 eontaing keymapy file362; wransiatern medule
nodul e 368 using a keymap file 362 for enul ati ng nouse commands.
Fi gure 8 i 368 tabloddhand application modulg 36he Applicationanodulest36 includesvidewgamesiul e
368 using a keymap file 362 for controlling a conputer game or
appl i cat i oDV filds£intfict web browsers, spreadsheets, and word processing programs. Operating

5  system 354 is preferably the Windows 95 system developed by the Microsoft Corporation of

Redmond, Washington. However, other operating systems 354 may also be used in

conjunction with the present invention.

In accordance with the present invention, game pad 100 replaces the input device 336

in controlling the functionaiity of computer 110. As shown in Figure 4, in a preferred

10 embodiment, Windows system 354, input devices 336, 100 use control modules called device

drivers 358 stored on disk 316 to interact with application modules 366. These device drivers

358 receive the signals present at port 304, 340 and convert them into a protocol that is

recognizable by the Windows operating system 354. Each input device 336, 100 generates
different signals in different protocols, so each device 336, 100 has its own device driver 358. .

15  For example, a keyboard input device 401 has a keyboard device driver 404. A mouse input

device 403 has a mouse device driver 408. If multiple input devices 336 are present in a

system 110, there are multiple device drivers 362. The game pad 100 performs the functions

of the other input devices 336 by sending commands to a translator module 368, which

fransmits the translated signals to the keyboard and mouse device drivers 404, 408. Mouse and

20  keyboard drivers 408, 404 convert the translated commands into signals recognized by the

operating system 354, in accordance with their conventional operation. Joystick driver 422

converts the input signals received at the game port 304 into digital joystick status information.

In one embodiment, the game pad 100 creates its own custom mouse emulator module 412.

The custom mouse emulator module 412 co-exists with the drivers of the present invention,
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Multiple keymap files 362 are coupled to a translator module 368. These keymap files
362 are used by the translator module 368 to translate commands transmitted by the game pad
100 into commands that control specific application modules 366 or devices such as DVD-
player 332. For example, if user 340 has a DVD-Player 332 installed in the computer system
110, then commands entered into the game pad 100 are translated by the translator module 368
using the appropriate keymap file 362 into commands recognizable by the DVD-player 332. If
user 340 has set button A to represent the "Play" command, for example, énd “Play” is initiated
by the keyboard button “P,” then when user 340 presses button A, the button A signal is
translated into the "P" keyboard command, and is sent to the computer system 110 which
routes the “P” command in its normal process to the DVD-player 332, which will then begin to
play the disk, as described below. Similarly, the keymap files 362 may also be used to define

commands for specific games, or other application modules 366.

In the preferred embodiment, the drivers 404, 408, 412, 422 communicate with the
DirectInput interface 430 developed by Microsoft Corporation. The Direct Input interface 430
specifies a specific protocol for input devices 100, 336 to comply with in order to communicate
with an application module 366 or operating system 354. More specifically, the input devices
100, 336 communicate with a DirectInputDevice object created for each input device 100, 336.

The function CreateDevice i is defined in Direct Input 430 as the function used for creatmg

‘DirectInputDevice objects. In order to create a DirectinputDevice object, a GUID must be

defined for the input device 100, 336. For game pad 100, a GUID must be defined for the
game pad 100 as a joystick. In an embodiment where the game pad 100 creates its own custom
mouse emulation module 412, a GUID must be created for the mouse emulation module 412 as

well.  Currently, Directnput 430 predefines two GUIDs, GUID_SysKeyboard, and
9

ed

20
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t he pfeferred enbodi nent, |abels 101 identifying the use of a button 102

afg associated with the buttons 102. For exanple, a button 102 that
i s progfamred to generate a "Play" command to a DVD-player 332 has an
arrow | abel 101 affixed to it, as shown in Figure 1. The gane pad 100

has a di rectionalsl\gad 122 used for simylating notion in ganme nodul es and
for novi ngCYID_SysMeuse.sor Thys, o Syhen c sreating the| mepuser shlation cmogplge Ml . thehe
gane pad 100 additionally has a switch to change nodes of the gane
pad 100. PEYIBr SysMouse mest dpiincudedh almgerdemiot inetalh thenganaey pad 100 aSjaQipssticgka
node, digital node, and inoperative node. The gane pad 100 can be

const r uct eseced GUID must bedgfitiddc Kn ogderto (e this, die BiymBevites function icealledtnsidgi ng
the features of the present invention. Figure Ib illustrates a front
vi ew of gafR jBsick Wperarihie! gatiietart EADEYYPEOIOERTICION I BHE Rb@putbd systdt11gns
102. Figure 1c illustrates an exenplary data structure for
the data t ' : ' o e
are 6 data ragg]té‘g \%\Eﬂ’ég)ﬁe %@fn%%ﬁ{s%plg dseiVIrg:gePga’gg%Ig&gaéc et eﬂJ&Qa% F,'llmrléét}&%yte

L; for YNl R0sé dbBimenlior A e 300! TR Baraldilef BISEVIVRE MOUSE ¥ udell®

to provide a mouse GUID for the game pad 100.

After DirectDeviceObjects are created for game pad 100, a data structure for the game
pad 100 must be specified. The data structure controls a plurality of aspects of the input
10  device, including axis information, whether relative or coordinate information should be used,
as well as other parameters of input devices 336 known to those skilled in the art. For the game
pad 100, the data format structure includes the range and motion parameters of the game pad
100. A pointer for the data structure is used to keep track of the multiple button keymapping of
the game pad 100. The structure information is saved as bin format in the keymap files 362.
15  Once the translator module 368 and the keymap files 362 are stored in memory, the game pad
100 is able to control any application module 366 using the Directinput interface 430. In the
preferred embodiment, after installation of the translator module 368, an icon is shown in the
Windows Taskbar to indicate that the translator module 368 is in operation. Other computer
systems 110 and architectures may also be used in accordance with the present invention, as
20 the interaction between the operating system 354 and tﬁe device drivers 358 is not critical to
the operation of the present invention. As described herein, in the preferred embodiment, the
commands generated by the game pad 100 are translated prior to being transmitted to the
operating system 354 or device drivers 358. Thus, the computer system 110 only has to
process the transmitted commands in its conventional mannér, and no enhanced functionality
25  orspecific architecture is required.

10



right, and left buttons 102 of the ganme pad 100. The third data frane

ng cat es the status of the 15 start, select, L1, Rl, and X buttons 102

of the game pad 100. The fourth data frame indicat es t he status of

the Y, Z, A B, and C buttons 102 of the garre pad 100. The fifth data frane

i ndi cates whet her the dai sy- chai n feature t he present | nyention |s i.n

operation. As sHigWE Pa is a flowgbagy illystegting ; etPfeceﬁ?lBge?réifl@FﬁﬁoGPW S \ihen
a"l1" is present as the second bit inthe fifth data frame, the

syst em knoggsordancerwith the presepfdnvention. sFitssrtheiuser 3¢huustaetivate:5001he keysat modide t o

20 determ ne whether the status of one of the buttons 102 has changed,

t he syst en8G4l0The mudnles364 then displays S04a4 &istodf kelgmap dilescI@2 toi dditfamd anheptionttd on

102 to the previous state of the bit for that button 102. If the
state of t&eatélatndv\skéyxﬁépeme%z ARBlet 370 couindip thd Qalnes v the {nugﬂm Jf4shas
been pressed. hus, for a single gane pad 100, six da ranes are
transmgte g@g,

addi ti onal ﬂ)g?té@ggfl%k? ?g’on‘{tglg,lg ocat e ‘%ée)‘%l n hs'h n#ess?’%t&haé&e%%'tegg rgfgiébsem%tee
25 trans rrhév% ?(gyrggp \HFel !)ption is selected. If the create new keymap file option is chosen, then a.

window allowing the user 340 to search for one of the application modules 366 is created 512.
The user 340 selects an application module 366 to be contrqlled by the game pad 100, and the
keyset module 364 receives 516 the input. A new row on the table 370 is created, with the
10- identification of the application module 366 stored as an entry. The system then displays 520
the buttons 102 on the game pad 100 that can be assigned, as shown in Figure 6. The user 340
selects a button 102, and then enters the key or mouse function the button 102 represents. For
example, if the user 340 wants button A to be "enter", then the user 340 selects button A, and
then presses the "enter" key on the user's keyboard 401. The system assigns the ASCII code
15  for “enter" to button A. If the user 340 wants to assign a mouse click to a button, a predefined
string m. _click is assigned to the button. For example, in one embodtment, a left mouse button
is am.lclick. A right mouse button is a m.rclick. A middle mouse button is m.mclick. In the
preferred embodiment, default assighments mapping mouse clicks to game pad buttons 102 are
used. In this embodiment, the user 340 selects the mouse emulator option as displayed by the
20  keyset module 364, and the module assigns button “A”, “B”, “C” as left, middle, and right

mouse button clicks.

Additionally, multiple commands may be assigned to a single button. For example, if
the user 340 wants the commands "Alt-M, Enter, Space Bar" to be performed by button C, then
the user 340 selects button C, pteSses the Alt and M keys simultaneously, followed by the

25  Enter and Space Bar keys. The keyset module 364 assigns those functions to be executed

11



Figure 2 illustrates a schematic of a preferred enbodi nent of the gane pad
109' of the present invention. The power to the ganme pad 100 is

suppl i €d by a conputer system 110 (not - shown) to which it is coupl ed.
The gane pad 100 includes a m croprocessor 200, a data encoder 204,

and a data decopder 208, as . well as buttons 102 and switches ,212.. en
Coar ™ 2" A oiigs Bufn Cdb brmmpd, i duat Bien By REXrDEomEY 2lss bp assiEneds Lijs Aot
the button is closed, and a signal is transmtted to the data

encoder 20user3fg to salect agangend beystokesde be executediepeintime she degignates! button 102 is
212 is decoupled, and the signal returns to zero. Both the data encoder 204
and decodepre@d. For example kfithe commaandspthnter! andiSpacedBax!' weteygssigidd ag a key range

i npl emented as a single integrated circuit with the m croprocessor
200. The das butncABEn #Bén BERRAdR $s presed bdea | "Entel'aid pehdrited| and avhehbRittonI A NS

10 102 in a non-return to zero format. \Wien the conputer 110 polls the
gane pagl 1QRs{ed aghlrB!"sPace Bar" is generated. If button A is pressed a third time, "Enter" is
generated again. In order to create a key range, a separate create key range option must be
selected by the user 340 from the keyset module 364. After the option is selected, the user 340
may define the key range for a button 102. The multiple commands are stored in the keymap

table 372 described below.

10 The keymap file 362 preferably compﬁses a table 372 containing a list of buttons 102
in rows, and a corresponding number of columns which contain the command assignments of
the buttons 102. Each time the user 340 assigns the command to a game pad button 102, the
mouse command or keyboard command is added as a column in the game pad button row.
After the keyset module 364 has received 524 new commands for the buttons of the game pad

15 100, the keyset module 364 saves 528 the keymap file 362 to disk 316. A link to the newly
created keymap file 362 is stored 534 in the table 370 in a position corresponding to the row

containing the identification of the application module 366.

In one embodiment, a predefined mouse emulation keymap file 367 is created for

mouse emulation. This file 367 maps buttons A, B, and C to mouse buttons left, middle, and

20  right, respectively, as described above. The directional pad 122 is mapped to the track ball
movement of the mouse 403. Other buttons 102 on the game pad 100 may be programmed for

other functions defined by the user 340. Thus, when user 340 wants to have mouse control of

an application module 366, the user 340 can simply assign this mouse emulation keymap file

367 to the application module 366. The user 340 may reprogram the mapping in the mouse

25  emulation keymap file 367 to suit the user’s preferences.
12



the mcroprocessor 200 retrieves the encoded data and transnits it to the
ga'qe port 130, where it is transmtted in turn to the system 110. |If
no button 102 has been pressed since the last poll, - t he data packet
that is transmtted will be identical to the previous data packet. If a

button 102

by the encoder

IS pressed, then e state..is changed .for that button 102
'féwwgwﬂy £ game ﬁ@di YLB‘Sta“ﬁr‘%%‘EﬁSg‘ on, mog 4119- en an

transmtted bé the button 102 through the closed switch 212. The changed
state is t

on owdule 364rrequiting meuseainputda idenfified &34, themeany nomumantgecaived

data packet is as shown in Figure |c. A dai sy-chai n
connect or 2¥Ghe game pidt@lbingy pe sart tkedirevtly ito theancuss emmlatdr rhindnlepd EXS eThe mouse -

i nventi on.
connect or.

gane pad 105 to be coupled to the first ganme pad 100 to provi

The dai sy-chain connector 210 is preferably a female DB 15

efdiatsieinsdule 420 conveRgthe sighalgshieitedbOtht game §ed 100 aitd ew @pﬁgﬁi‘i’gﬂ |
e dua

cont r ol 50V §AR Rbinfifthil Ohd TRAML RS hAESmRRI% tREDRESRRG: HAFBcPash, 1A%y buttons

i-s coupl ed,

the gane pad 100 sets the second bit- in"the fifth data  frame of

t he data p%ﬁ%tdﬁﬁrt}e%,ing%%%ﬁ%%éfg{eﬁé%%ﬁefi rst gane pad 100 to "1," as

di scussed above.
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20
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As shown in Figure 5b, if the user 340 chooses to create a keymap file 362 for an
application module 366 that already has a keymap file 362 assigned to it, then the keyset
module 364 loads the keymap file 362 into memory 312 and displays 536 the buttons that can
be assigned along with their current command assignments, as shown in Figure 6. The keyset
module 364 receives 540 the new commands in the same process as described above, and the
keyset module 364 displays 544 the option to save the new command assignments over the
existing keymap file 362 or as a new keymap ﬁle 362 for that application module 366. The
keyset module 364 determines 548 if the user 340 selects save as an existing keymap file 362.
If so, the keyset module 364 replaces 568 the existing kéymap file 362 with the newly created
module 362 containing the new command assignments, and overwrites the link to the old

keymap file 362 with a link to the new keymap file 362.

If the new file option is chosen, then the keyset module 364 receives 552 a new file
name. Then the keyset module 364 displays a window in which the user 340 can select an
application module 366 to assign the new keymap file 362. The keyset module 364 receives
560 input selecting the application module 366, and determines 364 whether the application
module 366 is already in the table. An application module 366 may have multiple links to
different keymap files 362. If the application module 366 is in the table 370, a link to the
keymap file 362 is added 367 to the existing application module row. If the application

module 366 is not on the table 370, the keymap file 362 is stored 566 in the table 370 in a new
13



pad 100 may be polled from 300 m croseconds up to 750 m croseconds for
every call to obtain 25 the status of a single gane pad 100. Wien tw game
pads 100 are used, each game pad 100,

6 105 is polled at 750 m croseconds for every call, to allow
the system 110 to obtain status far ane pads 100,105, -

i bot h | 3
Figure 3 i SOy eperespandmie:to, the ro ideptiSiing ithe; snse %sd apphisation modulecifis 1ln the
enbodyi ng . the present invention. The ganme pad 100 is coupled to a
convent i onaultiple keymap Gle362 Biwdtionshowever, usavid imust;cloosnyvhiol keymag fileodfi2utoer
(PC) gane port 304. The port 304 is coupled to a bus 308. Also
coupl ed t o applg upOBadtivatingthe agsieationitiddule 366caeansiatesmodmed6y. (RAM 312, a
di sk 316, read only nenmory (ROM 320, a display 324, sound card 328,
I nput devices 336, and a : -
Figure 6 illustrates a preferred graphical user interface 600 to be used in accordance
5 with the present invention. As shown, command boxes 604 are displayed connected to the
displays of the programmable buttons 102. By entering a command into the command box 604
connected to a specific button, the command will be executed upon pressing the button 102, as
described above. Commands may be entered by typing command names or by pressing the
appropriate keyboard, mouse, or game pad button. For example, the display of the directional
10 pad 122 has command boxes for the up, down, left, and right directions. Thus, the user 340
can control the commands issued by the directional pad 122 when pressed in the up, down, left
and right areas of the directional pad 122. A key stroke button 608, key macro button 612, and
a key range button 616 are also displayed in the interface 600 to allow the user 340 to enable

these functions.

15 Figure 7a illustrates an embodiment of the execution of the present invention in which
keymap files 362 are automatically loaded in conjunction with their correspon&ing application
module 366. A translator module 368 is preferably loaded into memory 312 upon activation of
the computer 110. The translator module 368 waits 700 for the activation of an application
module 366. Once an application module 366 is activated by the user 340, the translator

20  module 368 identifies 704 the activated application module 366. After identifying the 704 the
application module 366, the translator module 368 determines 712 if there is a keymap file 362
corresponding to the application module 366 by searching 708 the table 370 for a matching
identification. If a matching application module 366 is found, its associated keymap file 362 is

loaded 710 into memory 312.

14



Qigital video disc player ("DVD') 332. The processor 300 preferably
pegforqs I n accordance with an Intel 386DX-40 processor or higher
nodel s The sound card 328 is prefeerably a sound 10 card 328 devel oped by
Creative Technologies, Inc. if the systemis sold outside of Japan, and is

preferably an NEC sound card 328 or a_Creative Technol ogj es_soun r
if sold i% Japalf the keymanqﬁlﬁeiﬁ@ripdis%tﬁ%ﬂ‘sB@hﬁlemﬁgaﬁﬁaymgﬂ“f«‘& rﬁiggiigﬁapg(DBZB
accordance with the present invention. The - di splay 324, RAM 312, ROM
320, and dinpit, ht@ransinter aidduled68dhen waits 716diop theaisers340to use the graneopadet007 29
enpl oying the present invention should have at |east four negabytes of RAM
15 312, foekShdihte 7 GAfer® gaRyiand iDénté8d/ the Zame pad 460 generatesarsigml in
enhance the functionality of the present invention. The DVD pl ayer

332 is al SRsGmRY fNfh Walmand: Bf b WiretbnklMad AR 8d 736 thé GarshBorBhoRIER
CD- ROM dr i vgﬁdrarlanuf actured by Creative Technol ové?sel?sr?ssl nc. The DVD

| 32, i iy
VD b5|‘°’ %ﬁ%&éﬁ%@?%ﬁ%ﬁ%@i@%ﬁ d ukotiuind Oy Wine O cpAFXR 363 RS
Vi a . t _ ' _ : .
i ch ar o BRI ik ibpal i tete o ¥R oo Rt e, B ok

module 368 knows when the directional pad 122 is pressed based upon comparing received

data packets to previous data packets. Once a directional pad movement is detected, the
translator module 368 simply examines the table 372 to determine the corresponding mouse
10 command to issue. For example, if the directional pad is pushed “Up”, then the mouse
command Mup is sent. The command is sent to the mousé driver 408, and is then transmitted
to the application module 366. If a game pad button 102 was pressed, then the game pad 100
generates the unique signal corresponding to the preésed button, and transmits it to the
translator module 368 loaded into memory 312. The translator module 368 translates 724 the
15 command .in accordance with the assignments stored in the keymap file 362. The translated
command is then sent to the computer system 110, whicil pfocesses the translated command in

its normal manner.

For example, a DVD-player 332 may have a "Pause" functionality. The DVD-player

332 expects to receive the command "Pause” in a certain protocol, for example, a keyboard

20 command such as Alt-P. In this situation, then a button on the game pad 100, for example,
button A, must have been assigned to generated the Alt-P command in accordance with the
process illustrated in Figure 5. The translator module 368 then receives the button A, and
searches the keymap file 362 for the button A row, and finds the Alt and P commands are
assigned to be generated simultaneously when button A is pressed. The translator module 368

25 transmits the Alt-P command string to the computer system 110, which processes the
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of conputer 110, and is coupled to bus 308 through port 340.

User 340 mani pul ates the game pad 100 to interact with application nodul es
366 st dred on disk 316. Disk 316 stores application nodul es 366,
operating systens 354, device drivers 358, table 370 a keyset
nodul e 364, a translator nodul e 368, and keynap file

speci fic nessunand as ihweulddif Khe Wﬁ’é%ﬂb@e&@ﬁ by Bewed tAB‘PprQSb%é‘SYbO\?%W’et Theves

t he nmodul e from
di sk 316 aD¥Dsplayers$32upomredéiving i AP doasnand front the comphigs system beWlll pause

enbodi ment when the present invention is being executed, RAM 312
contai ns k@gRRRofi|e 362, translator nodule 368, table 370, and
application nodule 366. Application nodules 366 include video ganes,
DVD files, internet web browsers, spreadsheets, and word processing
prograns. Oper ajfl ¢ keymap file 362 is a mouse emulation keymap file 367, then the translator
5 module 368 waits 740 for a user command, as shown in Figure 7c. In response to the user
input, the game pad 100 generates a signal. If the signal is generated in response to the
directional pad 122 being pushed 744, the signal is translated 748 by the keymap file 367 into a
mouse directional command and is sent to the computer system 110. If the signal is generated
in response to a button 102 being pressed, then in the preferred embodiment, if the button “A”,
10  “B”, or “C”, was pressed, a “m.click”, “m.mclick” or “m.rclick” command is transmitted
respectively to the computer system 110. If another button is pressed, then the system
determines if the button is defined in the keymap file 362. If the button is defined, the signal is
translated 752 by the keymap file 362 into the defined keyboard command and is sent to the
computer system 110. If the translator module 368 determines 756 that a button is pushed that
15 was not designated, no command is sent to the driver and no command is executed. The

translator module 368 then checks 760 to see if the application 366 has terminated. If it has,

the process returns to step 700. If it has not, the process returns to step 740.

If the keymap file 362 indicates 764 that the application module 366 requires digital

joystick mode, then the process as illustrated in Figure 8 mefmbly occurs. The translator

20 module 368 waits to receive 800 input. The game pad 100 generates a signal in response to the
user input, and the signal is transmitted 804 to the translator module 368. The translator
module 368 determines 808 of the signal represents directional pad or button commands. If the
signal is a directional pad command, the system transmits 812 the signal to the system as a

- digital joystick Directinput command. If the button assignments represent keyboard input, then

25  the translator module 368 translates 810 the signals in accordance with the keymap file 362,
16



5 §ystem 354 is preferably the Wndows 95 system devel oped by the

M crosoft Corporation of Rednond, Washi ngton. However, other
operati'ng systems 354 may also be used in conjunction with the
present invention. In accordance with the present invention,
gane pad 100 replaces the input device 336 In contralling the

funct i onal andythest seodsmidtthe transbpted mommandito the cpmputersystem 105 The cpmppisysystem
enbodi ment, W ndows system 354, input devices 336, 100 use control nodul es
cal | ed devlkfetransmits terdomenands §s8ths tapplinationmeidulk 366 dort exetutionrupen plling by the
application nodul es 366. These device drivers 358 receive the signals
present at gpMitdtioaGfAoduld 866N The Gt cohtitus ite transiatp comamnds tuitilt the sipplication
recogni zabl'e by the Wndows operating system 354. Each input device 336,

100 gener ey 366 is fchhlcAS1651 AN EpbiR, did HANEnRHOLPAB) 900, 590R for

SevLce 336, has 1ts own device driver 358. For exanple, a

eyboard in | 4 devi ce driver 404. A nouse i nput
devi ce éAijS oggsﬂgsﬁ%cgg%n‘g’é(\i}?%?%ro!%\%er . If multiple input devices 336 are
present in a system 110, there are nmultiple device drivers 362. The

game pad 100 pefrI a?nr ﬁ?entlatc]ee etL @(ﬁﬁl&i&n&e user 340 activates the keyset modul_e 364 to choose a

keymap file 362 and to activate the corresponding application module 366. As illustrated in
Figure 9, the user 340 activates 900 the keyset module 364. The keyset module 364 displays
904 a list of keymap files 362 to choose from. The list is generated from the table 370 which is
10 loaded into memory 312. The system receives 908 input selecting a keymap file 362. The
selected keymap file 362 is retrieved from the disk 316 and loaded 912 into memory 312. The
keyset module 364 then identifies 916 the application module 366 associated with that keymap
file 362 by searching the table 370, and activates 918 the corresponding application module
366. At the same time, the keyset module 364 terminates 920. The translator modﬁle 368
15  waits 922 for user input. The game pad 100 generates a signal responsive to the user input and
the signal is transmitted 924 to the translator module 368. The translator module 368 translétes
928 the signal into a command recognizable by the application module 366 in accordance with
the keymap file 362 loaded into memory 312, and transmits 932 the translated command to the
application module 366. For example, if the user 340 selects a DVD application module 366,
20 the keyset module 364 loads the keymap file 362 associated with the DVD-player 332,
activates the DVD-player 332, and then the translator module 368 translates the user

commands into commands recognizable by the DVD-player 332.

In an embodiment in which a single DVD-player drive 332 is attached to the computer
110, a DVD-keymap file 390 is created and linked to the executable file of the DVD-player

25  drive 332. Thus, whenever the user 340 accesses the DVD-player drive, the DVD keymap file
17



of the other input devices 336 by sending commands to a translator nodul e
368, which transmts the translated signals to the keyboard and nouse
devi ce ‘drivers 404, 408. Muse and 20 keyboard drivers 408, 404 convert
the translated commands into signals recognized by the operating

system 354, in accordance wth their conventhnal geratl n. M 3}516
driver 422390 is loadedvininmemery g, and e sameppas 100 isready, dve:ﬂse HESK 304

into digital joystick status information. I n one errbodl ment the
gane pad 1166 RYDRGM dtive 3% disttrmslaton seoduleuB6R transiaiessignals; generated by the,e
cust om nmouse enul ator nodul e 412 co-exists with the drivers of the pr esent
i nvent i on, directional pad 122 of the game pad 100 into commands following mouse pgotocols in
al I owi ng t he ganme pad 100 to communicate directly with the custom nouse
enul at or npdldance with the DVD-keymap file 362, and translates signals generated by the buttons 102

5  as commands following keyboard protocol to control DVD-player 332 functionality.

While the present invention has been described with reference to certain preferred
embodiments, those skilled in the art will recognize that various modifications may be
provided. For example, different operating systems 354 may be used, different encoded
bitstrings from ASCII representing the default keyboard and mouse commands may be

10  assigned, or different configurations of game pad 100 may be used consistent with the scope of
this invention. These and other variations ubon and modifications to the preferred embodiment

provided for by the present invention which is limited only bjr the following claims.

18



412. This provides one nethod of nmouse emul ation bapabi lity to gane

1Q0. __ Mul tiple keymap files 362 are coupl ed t‘mﬂ \ﬂm ‘ ‘
nodul e “368. These keynap files 362 are used by the tt : 4

368 to transl ate commands transmtted by the gane pad 5 *100 into '

commands that control specific application nodules 366 or devices such as

DVD- _player 332. For exanple, ifCLAIMS340 has a DVD-Player 332
installed in the conmputer system 110, then comuands entered into the .
gane pad 1Whatiselaimedist at ed by the transl ator nodul e 368 using the

appropriate keymap file 362 into commands recogni zabl e by the DVD pl ayer
332. If1 1. UAR appat@tu &5 coafrolling kdigitl vides diskedayet, thhidigital wgeo-diskptayer
for exanple, and "Play" is initiated 10 by the keyboard button "P," then
when user %&g(fé% 82 th'¢bRBnds ishitd iRdlh@ie ?r&baﬂ' ghd b keyboard piotcuos;| aat 2k
into the "P" keyboard conmand, and is sent to the conmputer system 110 which

h " " . . ¥ . i
U 2 eSOVl B SB  ASE B B i
D g s Bl R T 2 e and SOPRBRNS PSSl

5  generating signals in response to manual manipulation by a user, comprising: a memory, for
6 storing a keymap ﬁie and a translator module; and a ﬁrocessor, coupled to the memory, the
7  input/output port, and the plurality of input keys, for translating the signals generated by the
8 input keys in accordance with translator module and the keymap file into commands in
9  mouse protocol and commands in keyboard protocol and transmitting the translated signals
10  to the input/output port.
1 2. The apparatus of claim 1 wherein the apparatus is a game pad, the plurality of input
2 keys include a directional key and button keys, and commands are issued in accordance with
3  the mouse protocol in response .to the directional key being pressed, and at least one
4 command is issued in accordance with the keyboard protocol in response to one of the

5  button keys being pressed.

1 3. The apparatus of claim 1 in a system wherein the apparatus is a game pad
2 manipulated by a user to control the functionality of the digital video disk player, the
3 memory and the processor are located in the host computer, and the processor is coupled to

4  the second input/output port to receive signals generated by the input keys.

1 4 The computer system of claim 3 wherein multiple users use a first and second game
2  pad to control a game module, and signalé generated by the game pads are translated into
3  commands recognizable by the game module, the system comprising: the first game pad,

4 having a plurality of input keys coupled to the input/output port, for transmitting status
19



15 _ In the preferred enbodi ment, the dri vers 404, Emw IZIIIH“I”“' _
comuni cate with the Directlnput interface 430 devel ¢ DYy MR

.M'crps"g")ft Corporation. The Direct Input interface 430 specifies a
specific protocol for input devices 100,336 to conply with in order to

communi cate = wi th_an applj cation ul e 366 or operating system 354.
More speciipfosmation @Hmmtap&gwgc@guest g?céhe qoFpPULeL Iy Stt‘?%‘rﬁﬂ?rﬁloﬁ g‘?ﬁg{m&%‘% 3
Directl nput Devi ce object created for each input device 100, 336. 20 The
functi én GdemtifisDehit; candi & seronil rgamei padpiceupled (to$he Tustczame pachand, the rompPUisE d
for creating Di rectl nput Device objects. In order to create a

Di r ect IMpudysieni, fer teimitting stafisliifonmeationiresponsive to tie polling réquestiyethé npmputer
devi ce 100, 336. For gane pad 100, a GUID nust be defined for the

game pgd 18Qtegs aj oystick. In an enbodi nent where the game pad 100 creates
Its own custom nouse enul ati on nodul e 412, a GUI D nust be created

for thg nogse ' 1 . . r : t
430 pr gdef?!nes %Q@J%@Féﬂa%g%? I?gfletl;(l)gré dgaﬁgﬂ is 63601115 Pohitol 42 Bflication

9 2  module responsive to mouse commands, and the memory stores a keymap file for

3 translating signals generated by the game pad into mouse commands.

1 6. A method for controlling a digital video disk player with a game pad in a system
2 wherein the digital video disk player is responsive to commands issued in mouse protocol
3 and commands issued in keyboard protocol, the game pad has a direction key and a plurality
4  of button keys which generate signals if pressed by a user, comprising: translating signals
5 generated by pressing the direction key into commands in accordance with the mouse
6 protocol; translating signals generated by pressing one of the button keys into at least one
7  command in accordance with the keyboard protocol; and transmitting the translated signals
8 to the digital video disk player.

1 7 A method for controlliﬁg an active application module with a game pad in a
2 computer system having a plurality of application modules, wherein active application
3 modules are loaded into memory, comprising: identifying an application module as being
4  active responsive to the application module being loaded into memory; retrieving a keymap
5 ﬁle corresponding to the identified application module; translating signals generated by the
6 game pad in accordance with the retrieved keymap file into commands recognizable by the
7  active application module; and transmitting the commands to the active application moduie.
1 8 The method of claim 7 wherein the active application module is a digital video disk
2  player, and the retrieved keymap file is for translating signals génerated by the game pad
3  into commands mcogniéable by the digital video disk player.
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joystick, a second QU D nust be defined. In order to -do*thFfs,tt
EnunDevi ces function is called using the joystick type as the
paranmet er (DI DEVYPEJOYSTICK). If the conputer system 110, 5 already has
a mousd 408 as Hie metbod ofielgime 2 wiewsin theagtiveepplisaiianapedule is an igtegyst pppwsing
enuner at e “ the nmouse enbodi ments of the game pad 100. The paraneter

DI DEVT $PENBbMifte, anduthe detrieved keymaprfile iisifor dranslating Guhbands genceateshbye theaghme®O .
After DirectDevice(bjects are created for gane pad 100, a data structure
for the gapad into comrids 1€dghiasble by tleyiateirdet brbwshipemddile. structure controls a
plurality of aspects of the input 10 device, including axis informtion,
whet her relative or coordinate information should be used, as well as

g t he { . par afget er hdiethdR W cvi 7 herbhP afiliRdtior Molitles BreSdontrbidblé By cb@ntantls
or e gane

Dy use. ris: When creating the muse em at Lz“gzﬁsw"ﬂum'ﬂﬂkLMEMIl'llll |
S *

2  issued in accordance with a mouse protocol, a keyboard protocol, and a joystick protocol,
3 further comprising: identifying the protocol corresponding to the active application module;
4 and responsive to identifying that the active application module is controllable by
5  commands issued in mouse protocol, translating commands entered into the game pad into
6 commands compatible with the mouse protocol.

1 11.  The method of claim 8 further comprising: responsive to identifying that the active
2  application module is controllable by commands issued in a joystick protocol, translating
3  commands entered into the game pad into commands compatible with the joystick protocol.
1 12.  The method of claim 7 in a system wherein a user activates a keyset module to select
2  akeymap file, further comprising: identifying an application module comprises displaying a
3 list of application'modules to be selected, in response' to the user activating the keyset
4 module; fetrieving a keymap file comprises retrieving a keymap file corresponding to one of
5 the application modules being selected; and translating signals generated by the game pad
6 comprises translating signals generated by the game pad in accordance with the retrieved
7  keymap file, in response to the selected application module.being activated.

1 13. - The method of claim 12 wherein the selected application module is activated in

2  response to the keymap file being retrieved.

1 14. A method for creating a translator to translate signals generated by a game pad
2  having a plurality of keys into commands recognizable by an application module,
3  comprising: displaying a list of application modules to be selected; displaying keys to be

4  assigned commands responsive to an application module on the list being selected; creating
21



pad 100, the data format structure includes the range and 3‘3 _
of the ganme pad 100. A pointer for the data structurgﬂlmuunmnmn ﬂl
track 6f the nmultiple button keymappi ng of the ganme patl 190.t THe
structure information is saved as bin format in the keymap files 362 15
Once the translator nodul e 368 and the keymap files 362 are sto

merory 5 t Hetablarbaying key entriesiagl pemmpnd epGiesoreeriying s commangd ot %HSWG# e

366 using the Directlnput interface 430. In the preferred
enbodi entrespinsive to ot off thatlisplayed keyisdeingzalertad owherpianthe caygmandis 4 easpmangd
shown in the W ndows Taskbar to indicate that the transl ator nodul e

368 is 7 n thpeisaketepnizablehy theosehuctedr application mydulenassiphihgathel receiveid: emmants
may al so be used in accordance with the present invention, as 20 the

i nteragi GryPg! NRfidn ﬁﬁﬂepebﬁ,t EdtfbspoflRIN3 e selected keﬁewpsm@r teceiving3mid i s
not cr|t| cal to th e operation of the present invention. As described

herein,g 1?)% g‘r r tﬁr %’Q%&rﬂ:ﬁé}fd tol t&fiminate conhRMPRIZNARAR! AME Stobivig ithe

game pad rans prior to being transmtted to the
oper a%g sglstem 354 or devr ce drivers 358. Thus, the conputer system 110
only e. process the transm’tted corrmands inits conventional

;rzg 3 |e ; ’eld a n](.js . no 'leﬂehr%re] g O.I;I‘lé a?l;ll erelx thezl?eys al(') er capgﬁc I .Ii‘lthl%é %{Hlttiﬁ(e: tcgrrn(ranaln S

2  assigned to them.

1 16. The method of claim 14 wherein the commands are commands used to control a

2  digital video disk module.

1 17. The method of claim 14 wherein multiple commands are assigned to a key, and
2 pressing the key a first time transmits a first command assigned to the key, and pressing the

3  key a second time transmits a second command assigned to the key.
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10 Figure 5a is a flowhart illustratingyfl HasBeenRe laced
proceSS| ng of assigning conmands in accordance with the E ‘”

invention. First, the user 340 nust activate 500 the keyset no
364. The nodul e 364 t hen di splays 504 a list of keymap files 3

and an option to create a new keymap file 362. A table 370 contalnlng
the nanmes of the keymap fi . on di sk 6, and is
accessed to create the ||§¢33£§§§%§§£82£EQ 9 F Create

new keymap file option is selected |f the create neM/keyna- file option is
chosen, then a NAVIGATION ON 4 PIGITAL MDEQG PISKDYI) 5V one of the
appllcatlon nmodul es 366 is created 512. The user 340 sel ects an
application nodule 366 to be controlled by the game pad 100, and the

keyset nodul e 364 receives 516 theAbstmaet of the\Bigclosureon the table 370 is
created, with the

The game pad 100 of the present invention allows a user 340 to control games
requiring a keyboard 401 .or a joystick, applications requiring a mouse input, and DVD-
players 332. The game pad 100 provides complete applica’eion-speciﬁc programmability by
the use of a translator module 368 and keymap files 362. A user 340 can customize the
game pad 100 to generate the commands used by an application 366 by defining a keymap
file 362 for the epplication 366. Then, the activation of a game or application 366 is
detected,_ and the corresponding keymap file 362 is loaded into memory, thus allowing the
game pad 100 to seamlessly control the application using the user-defined commands.
Multiple keystrokes or commands may be assigned to each button 110, and multiple
keymap files 362 may be created for each application 366. DVD navigation capability is
fully integrated with game pad 100, including printing navigation icons on the game pad
100 and providing both keyboard and mouse mapping for the game pad 100 to allow

complete DVD-player 332 control.
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10 |dent|f|cat|on of the application nodule 366 stored as anm&qm&y

systen1then di spl ays 520 the buttons 102 on the gane pa raced
be assigned, as shown in Figure 6. The user 340 sel ects iﬁ@? _
and.then enters the key_or nouse function the button 102 repre '
example, if the u¥er 340 wants 'Button A t'o 'be ™ent@r", then the user 340
sel ects button A and then presses the "enter" key on t he user’
keyboard 401,.. The, system a$6d gns the ASCI| code 15 for "enter" to button
A If the useﬁﬂ%%égments to assign a nouse click to a button, a predefined
string m_click is assignéd to the button. For exanple, in one enbodinent,
a left mouse button i ght nouse button is a

pr ggxerred
enbodlnent, default assi gijm hts mappi ng nnuse cli cksa_gane-pad buttons
102 are used. Laf”’

i's enbodi nent, the user 340 >¢hegets the nouse
emul ator option as dhpolayed e 20 keysetQ%md,/~\\ ' and t he nodul e
assi gns q% ton "A", /B", "C'\agsmeft, niddl e, ang rlg )

J@2e button
clicks. KZ) iultlple>
///““\\\\ SELECT

assigned to a
single butt

100

102



t he user 340 wants the commands "Alt-M Enter, Space Bar" to ke perfor
by button C, then the user 340 selects button C, press iF ii
Al

een Replaced
M'keys®sinul taneously, followed by the 25 Ent er and Space l‘“ ﬂ“
keyset nodul e 364 assigns those functions to be executed

11 when button Cis pressed, in that order. A key range nmay
al so be assigned. This allows the user 340 to select a range of
keystrokes to be executed each tine the designated button 102 is
pressed. For exanple, if thg§ gonmands, "Entepd zand "Space Bar" were

assigned as a key range to button A tPRel when button A is pressed
once, "Enter" is generated, apd when button A 5 pressed again, "Space
Bar" is generated. If button is pressed a thgrd tinme, "Enter” is

generated again. In order to @reate a key range, a separate crgaje key

range option nust be ///////A\\\\\\\
o
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selected by the user 340 fromthe keyset nodul e 364. After the o t| eplaced
sel ected, the user 340 may define the key range for a b

mul ti pl e conmands are stored in the keymap - table 372 des ﬁé\s\“

10 The keynap file 362 preferably conprises a table

containing a list' of buttons 102 in rows, and a correspondi ng nunber

of col ums which contain the command assignnents of the buttons 102.

Each tinme the user 340 assigns the command to a ganme pad button 102, the
nouse command or keyboard command is added as a colum in the gane pad

button row. After the keyset nodule 364 has received 524 new comands -
for the buttons of the gane pad 15 100, the keyset nopdul e 364 saves 528
the keymap file 362 to disk 316. Alink to the newy created keymap

file 362 is stored 534 in the table 370 in a position corresponding to the

row cont @i ni ng t hag [AELLTT at ifon 0 appl Tgad | O NMDAUT B3 66
I n one enbodi manF'-,"Jsz f iEn&aer N 8H§3§sa't| ey D&fief | j+e—35 TonaisPar ¢at ed
f or ! 204 208 210

®
[ ]
®
BUTTON Game Port
102 : 130
150
y
System

110

Figure 2



nmouse enul ation. This file 367 maps buttons A, B, and Cto mmetbwmda;me

left, mddle, and 20 right, respectively, as descrl bed abo

dirtectional pad 122 is mapped to the track ball nove Il
nouse 403. Qther buttons 102 on the game pad 100 may be pr ogra

ot-her functions defined by the user 340. Thus, when user 340 wants to have
nouse contr an application nodul e 366, the user—348—eanr——=sj nply
assign thig nmesispuenul ati on keymap file 367 to thg application
nodul e 366.| THevieeser| 340 may reprogram the mapping in the nnug’gzp‘l‘ayZS

emul ati on Keynef® fille 367 to suit the user's preferences.

Keyset Module 364
Application Modules 366
Table 370

Keymap Files 362

12 Al ternativ yo the ganme pad 100 nely install a pouse
enul ati on nodul ¢ 412. When an application nodule 366 requfring nouse
I nput i s dentied 464+~ +henr- &y eorrard-—-r-eeetrved— — — — By—t-her garre—pad
100 may He sent |to directly to {hg,ppuse enul ator nodul e 412. The rmusb
Card 312

| 328 RAM I

| Transtator Module 368 |

I Table 370 i

Processor Application Module 366

| 300 Keymap Files 362 |

I Port I

| 340 -, 308 |

| I / |

I i

| I

| |

] PC Game I

Port
| DVD-Player : 304 :
: %32 ROM Disk 316 I
320 Operating System 354

| Device Drivers 358 / |

| Translator Module 368 |

| |

| |

I |

I |

Game pad
100

I

Figure 3 0




emul at or nodul e 412 converts the signal generated by the gaHE1madmﬁﬂ&wl 1m”d
t he approprlate 5 nouse command, and transmts this connand BW‘ H
DitectI'nput interface 430. Any buttons 102 not defi ned in

412 are ignored. ' As shown in Figure 5b, if the us r

chooses to create a keymap file 362 for an . application nDduIe 366

that already has a keymap file 362 assigned to it, then the keyset

nodul e 364 | oads the keymap file 362 into nenory 312 and di splays 536 the
buttons that can 10 be assigned along wthitheir current comuand

assignnents, as shown in Figure 6. dhkgickesset nmodul e 364 receives 540
the new commands in the sane progess igfagescr|i bed above, and the

keyset nodul e 364 displays 544 the opttdn to |save the new command

assi gnnents over the exi stilng keymap fille 362 or as a new keymap file

362 for that application nodule 366. THe keyset nodul e 364 determ nes

548 i-f the user 340 selects save as anexisting keymap file 362. 15 |If

so, the keyset nodul e 364 repl aces 36 exi sting keymap file 362 with

the newly created modul e 362 do %ﬂ%?nlng t he new command assi gnments,

and overwites the link to the old 440

3

Application Module |, " DVD-Player
366 “ » Windows 354 > 332
Direct
Input
430
[ 3
Mouse Digital
I\[l)k:it\:se Emulator Joystick Keyboard
er . Driver
408 Module Driver 404
412 422
h h 3 3
Keymap
Translator y File
Module  |e An
Mouse 368 362 Keyboard
403 . 401
Keymap

File
Game pad v A1l
100 362

Figure 4



keymap file 362 with a link to the new keymap file 362.

the new file option is chosen,

then the keyset nmodul e 364 r e

néw file nane. Then the keyset nodul e 364 displays a

the user 340 can select an 20 application nodule 366 to as

keymap file 362. Yhe keyset nodul e 364 receives
the application nodul e 366, and determ nes 364 whet her the application
in the table. An application nodule 366 nay have

nodul e 366 is al ready
multiple links to

nmodul e 366 is in the t
added 367 to the exist
nodul e 366 is not on t

the table 370 in a new

560 i

giFerent keymap files 362. If the

B lctRateieet ¢ | 1 NK to (e
ng i cation nodyl e row.
ne tdM e 370, the kgymap fi

h 4

Display List of Keymap
Files to Edit and Create
New Keymap File
Option

Create Search
Window
512

Receive
Input
516

Display Buttons
that Can Be
Assigned
5§20

Figure 5a
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columm corresponding to the row identifying the specified application

modul e 366. In the mul tiple keymap file 362 situation,Thi B laced
340 nust choose which keymap file 362 to apply upon acti ﬁu‘ I
application nodul e 366 or translator nodul e 368. :

illustrates a pref‘erred graphi cal user interface 600 to be used in
accordance 5 w th the present invention. As shown, command boxes 604

are displ ayed connect t he di spl ays of the programuabl e buttons
102. By entering a covgAd into the conmand box 604 connected to a
specific button, the copmand will be executed upon pressing the button 102,

as descri bed abovg. Conmands may—be—em—emﬁ)i ng command nanes
or by pressing thel po. o A00fopriate kieyboard, ganme pad button.
For exanple, the d saﬁd%y, he directjonal 1P reafleden? | Nas conmand boxes

for the up, down, | eAssignmamsl i ght directions. [Tha@Nahde|user 340 can
control the commands i $ued by the dirgctional | pad®22 Bhen pressed in the
up, down, |left ahd right areas pf the drrectjomat pad 122. A key

stroke button 608, _key ¥mmcro button 61pP, and ] a key range button 616

are al so displayed igudvdfed Nt €rface 600 to al lowthe usey 340 to enable
Assignments Create Search
540 Window
556
No
\

Display Option to Save h J
Keymap File as a New Receive
File or as a Existing File Input

544 560

s Application
Module already on
Table?

564

Yes-

Is Save as
Existing File
Selected?
548

No

iy
Replace Existing Add Application Add link to
Keymap File with Module to Table Keymap File to
Modified Keymap and a link to Application
File Keymap File Module entry
568 566 567

Figure 5b




these functi
execution of
aut omafi cal |
nodul e 366.

upon acti vat
700 for the
application
nodul e 368 i
i dentifying
nodul e 368 d
correspondin
for a matchi
is found, it
312.

ons. 15 Figure 7a illustrates an enbodi nent of HH&

ed
the present invention in which keymap fi |#éS 2
y loaded in conjunction with their corresponding a \‘“‘\
A trapslator nodule 368 is preferably | oaded into
ion o the conputer 110. The transl ator nodul e 368 malts
activation of an application nodul e 366. Once an
nodul e 366 is activated by the user 340, the transl ator
dentifies 704 the activat g pl i cation nodul e 366. After
the 704 the appllcatlon nodul e 366, the transl ator
+2—+—theret+s—=a Kcyllup fteS862
g to the application nodule 366 by searching 708 the tab
ng identification. If a matching application nodul
5 associ ated keymap file 362 is | oaded -710 into ng
' 14

20

e 370
e 366
eI

604 — 600

/

7

604

L~ 604

604 -

604
| 604
1
- '
604
AN
604 604
Key Key “l Key |
Stro\ke Macro_\ Range\__J
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I.Lf the keymap file 362 indicates 714 that the application nomhislSReeBis Been Replaced
requi res DVD i nput, the translator nodule 368 then wait

user' 340 to use the gane pad 100. as -~ shown in Figure 7b

command is entered, the ganme pad 100 generates a signal in

to the command. I¥f the directional pad 122 was pressed 720, the transl ator
nodule 5. 368 translates 732 the direction into a nouse conmand by usi ng
the keymap file 362 to translate the directional pad signal into a
nouse command. As descri bed above, the transl ator nodul e 368 knows
when the directional pad 122 is pressed based upon conparing received

data packets to previols data packets. Once-a directional pad novenent is
detected, the trans®®tor |[nodul e 368 sinply exanines the table 372 to
determ ne the correspondi Ise 10 cojmand to issue. Fpr exanple, if

the directional pad 1S pusTed "Up" , then [he nouse

Does
Keymap File indicate
DVD Mode ?
714

Wait for Activation of
Application Module
700

No

Does

No ; _— Transtation
'de"“f,}’,,ﬁ:,tcam" Module Indicate Yes
704 Mouse Mode?
736
. - No
Search Table fo
Matching
Identification
708 Transtation
Module Indicate

<

Digital Joystick es>| 800

s Application
Module in Table?
712

No

Yes

|

Load Corresponding
Keymap File
710

{

Figure 7a



command Mup is sent.
then transmtted
102 wa$ pressed,

corresponding to the pressed button,
transl at or
translates 724 the 15
in the keymap file 362. The transl ated

then the ganme pad 100

conput er system 110, which processes the t

modul e *368 | oaded into menor y!

anﬂ‘aaap
command i n accordgnce with the assignnments stored

The command is sent to the nouse drlver 408 a
to the application nodule 366. If a h“m
generates the un “ I
smts it to the

The transl ator npdul e 368

command is then sent to the
anstated—Tpmand i n its

Y.

nor mal manner. For exapptes—a—bBYD pl aypr 332 may have a
"Pause" functionality. The DVD- pl ayer | WaitforUseB32 expeprts to receive the
command "Pause" in a certain protocol Fﬁfmﬂ&anple, al keyboard 20

command such as Alt-P. In this situation hen a buttpn on the ganme pad

100, for exanple,
Alt-P command i n accordance with the
5. The transl at or

conmands are

A

button A, nust halve been ass

nodul e 368 t hen receive
searches the keymap file 362 for the bu

~ Directional Pad

gned to generated the
lustrated in Figure
A, and

d finds the Alt and P

process i
t he button

Pushed?
720

No

Translate User
Command into Translate User
Mous Command into
. DVD Command
Command
732 724

s Application
Terminated?
728

Yes

Figure 7b



i —_—
assigned to be generated sinultaneously when button Ais pr ssed The
transl ator nodule 368 25 transmts the Alt-P comand strl
conmput ér system 110, which processes the um
15 command as it would if the user 340 had S|np
"Al't-P" on the keyboard 401. The DVD- pl ayer 332 upon rece|V|ng t he
Al't-P conmand fromthe conputer system 110 w || pause t he vi deo.
If the keymap file 362 is a nouse enul ati on keymap file 367, then the
translator 5 nodul e 368 waits 740 for a u command, as shown in Figure
7c. In response to the user i nput, thdZéEae pad 100 generates a
signal. If the signal is generated in respon o the directional pad
122 being pushed 744, the signal is translated 748 by the keymap file 367
into a

Yy

Wait for User
Command
740

Was
Directional Pad
Pushed?

Yes:

, I—“’

Translate User Translate User
Command into Command into

Mouse Mouse Button or
Command Keyboard
748 Command
752

s Application
Terminated?
760

Yes

Figure 7c .



-

mouse directional command and is sent to the conputer syst ﬂﬁﬁfhdé“ﬁﬁﬂﬁw

signal ;is generated in response to a button 102 being

in the preferred enbodinment, if the button "A", 10 "B,

pressed, a "m/lcljck", “mnclick” or "mrclTxk" command is tran
respectively to the conputer system 110. \IF2g4nother button is pressed, then
the system determnes if the button™s defined in the keymap file
362. If the button is defined, the signal is transl ated 752 by the
keymap file 362 into the defined keyboard ¢ommuand 3nd s kent to the
conputer system 110. If the transl atd¢r nodule 369 determ pes 756 that a
button is pushed that 15 was not desRemigditt, Mo commangd is sent to the
driver and no command is executed. The 800 trgnslator podul e 368 then
checks 760 to see if the applicationl366.has terminated. |f it has,

the process returns to step 700. If it has+not, the procegs returns to step

740. | f the keymap filley3Qdm&gpdisdt €s 764 hat the
application nodul e 366 requires digital Computer | dystick wode, t hen t he
process as illustrated in Figure 8 priefera®y occurs. The|ltranslator 20
nodul e 368 waits to receive 800 input—Tiregame—pad 100 ggnerates a signal

in response to the

Is Signai
Joystlck Signal?
808

No

A
Translate Signal using
Corresponding
Keymap File
810 Yes
A h 4
Transmit Translated Transmit Translated
Command to Command to Digital
Keyboard Driver Joystick Driver
814 812

Is Application
Module Terminated?
816

Yes

_

Figure 8



- . —_—

user input, and the signal is transnitted 804 to the translator nodule %g aced

The transl ator - modul e 368 det ermi nes 808 of the si gnathisrSk _
directional pad or button comrands. If the signal is a \\“
pad command, the gystemtransmits 812 the signal to the syste

digital joystick Directlnput command. |If the button assignnents represent

keyboard i nput, then 25 the translator-ﬂmﬁﬂ1rfﬁﬁk+janslates 810 the
signals in accordance with the keynpp fil e 362,
16 and thgn sends 814 [he transl at pdTerminaaeget  t he conput er
system 110. The conput gr dayset 110|transfr t s Modde commands to the
application nodul e 366 {f or g% utiop upon|pol ling by e application
nodul e 366. The systemj|continues to|trans|ate command$ until the
application nodul‘'e—366—t+s—tetdri natefd 816. At that point, the system
returns to step 700, and waitss for
Wait For User Input
Display List of Files to 922
Load
904 |
Transmit User
Command to
Computer
924
Receive Input
908
3 Translate User
. Command Using
Lo::ygc;r;e;?eoir::r 9 Loaded Keymap File
Memory 928
912
Identify Corresponding
Application Module Transmit Translated
916 User Command to
Application Module
932
4
~ Activate
Corresponding
Avekicati :
pplmté?lg Modute Repeat Translating
Commands Untit
Application Module
Terminates
934

Figure 9 .



5 anot her application nodule 366 to be activated. In an

al ternate enbodi nent, the user 340 activates the keyset nodule 364 to
choose a keymap file 362 and to activate the corresponding
application nodul e 366. As |IIustrated |n Figure 9, the user 340
activates 900 the keyset np&AMERAD ARPARATUSANE Mpl ays

904 a list of keymap flles 362 to choose from The Ilst S generated from
the table 370 whi ch NAVIG HO2 - VBYSYSKEM cei ves 908
I nput sel ecting a keymap f| I e '362. The sel ect ed keyrrap file 362 is
retrieved fromthe disk 316 and | oaded 912 into nenory 312. The

keyset nodul e 364 then identifies 9Xbstiaet afthe Distlosmee nodul e 366 associ at ed
with that keynmap file 362 by searching the table 370, and activates
918 the correspondi ng application nodul e 366. At the same time, the

keyset nodul e 36Zhé gaftienpdde $00 30 thel Peeséntcifi$nion! allod@Ud @set6340 15 contiisli daned22
for user input. The gane pad 100 generates a signal responsive to the user

i nput _and  requiringt Q%e?lbd&ﬁﬁhm r laf ﬁ?&i&t Eﬁﬂlc%ﬁénst ﬂaﬁigﬁgtaf AldRsAlut, REUDYD-

368. The translator npdul e 368 transl at he signal into a

command recguOLLzaRh e TRY LG ARR0b pRIVIEE ogﬂlgfelteeapi)%%aﬂi&-ﬂ)%g?fcqﬂ‘gﬁgnﬂatbhlty by

the use of a translator module 36é and keymap files 362. A user 340 can customize the

- game pad 100 to generate the commands used by an application 366 by defining a keymap
file 362 for the application 366. Then, the activation of a game or application 366 is
detected, and the corresponding keymap file 362 is loaded iﬁto memory, thus allowing the
game pad 100 to seamlessly control the application using the user-defined commands.
Multiple keystrokes or commands may be assigned to each button 110, and multiple
keymap files 362 may be created for each application 366. DVD navigation capability is
fully integrated with game pad 100, including printing navigation icons on the game pad
100 and providing both keyboard and mouee mapping for the game pad 100 to allow

complete DVD-player 332 control.
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the keymap file 362 |loaded into nenory 312, and transnits 932 the
transl.ated command to the " application nodule 366. For exanple, if
the user 340 selects a DVD appl.ication nodule 366, 20 the keyset nodul e
364 | oads the keymap file 362 associated with the DVD pl ayer 332,

activates the DVD player 332, and then the translator nodul e 368 transl ates

t he user commands i nto conmmands recogni zabl e by the DVD pl ayer 332.
In an enbodinFnt in which gogingle DVD-player drive 332 is attached to the
conput er Figuregldy 5 DVD-keymap file 390 is created and |inked to the

executable file of the DVD- player- 25 drive 332. Thus, whenever the user
340 accesses the DVD-player drive, keymap file

17 390 is | oaded 0 nenory7312, Rd_t he gane pagpl 100 is

100

100

102
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the DVD-ROM drive 332. The translator nodule 368 translates signals
gener.ated by the di rectional pad 122 of the ganme pad 100 into
commands fol |l owi ng nouse protocols in accordance with the DVD keynap
file 362, and translates signals generated by the buttons 102 5 as
commands foll owi ng keyboard protocol to control DVD- player 332

functionality. Wil e the present invention has been descri bed
with reference to certain preferred - enbodi ments, those skilled in the
art will recognize that vargf&is nodificatioggmy be provi ded. For

exanpl e, different operating systens 354 may*be used, different encoded
bitstrings fromASCI| represepting the defaul  keyboard and nobuse conmmands
my be 10 assigned, or difffrent configuratm®ons of game pad 100 may be
used consistent with the scopgk of this invention. Thesepand ot her

vari ations upon and nodificathQns to the preFeixed enbodi nent =
provi ded for by the piiign{arFSén{Lgn whi is limted only by the
foll owi ng clains. : 9!
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16 Data Data Daisy
BUTTON N Encoder .| Processor . Decoder le Chain Port
102 7 204 200 208 210

BUTTON Game Port
102

130

150

System
110

Figure 2
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CLAI M5 What is clainmed is: 1 1. An apparatus for controlling a
di gital video disk-player, the digital video-disk player 2 bei ng
responsi ve to commands issued in a nouse protocol and a keyboard protocol,
and the 3 apparatus having an input/output port for transmtting and
receiving S|gnals coupled to the 4 digital video disk-player through a

host conmputgr—and—a—plurality of input keys for 5 als in
response to fegut nani pul ation by a user, conprising: 6
storing a keymggetille and a transl ator nDduIe; and a processeipay cougl ed to
the nmenory,Lthe 7 i nput / out put t, and the pluralitly of ¥2maput Keys,
for translating|the signals generdted by the 8 i nput eys i n accor|ldance
with transl ator inodul e and the Keymap file into commands—Tmm—$ motse
prot ocol gnd copmands i K&y —prutocol —and- transrt H +nrg -t He-t+ ansl at ed
signals | Sound |
| Card |
328 RAM 312 I
| Translator Module 368 /
| Table 370 |
I Processor | . | Appiication Moduie 366 I
300 Keymap Files 362 |
| Port . : |
| 340 .
| 308 l
| l /// :
! ' |
I l
: PCGame | |
Port
DVD-Player
| 332 304 :
I ROM Disk 316
I 320 Operating System 354 |
Device Drivers 358 |
{ Transtator Module 368 I
| Keyset Module 384
' Application Modules 366 |
Table 370 |
: Keymap Files 362 |
] __ |
Game pad
100
a
Y
i User
Figure 3 Use
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10" to the input/output port. 1 2. The apparatus of claim1l wherein
t'he apparatus is a ganme pad, the plurality of input 2 keys include a

di rectional key and button keys, and commands are issued in accordance wth
3 the nmouse protocol in response to the directional key being pressed, and
at | east one 4 command is issued in accordance with the keyboard
protocol in response to one of the 5 button keys being pressed. 1 3.
The apparatus of claim1l in a systemwherein the apparatus is a gane pad 2
mani pul ated by a user to controlfThe functiqnality of the digital video

di sk player, the 3 menory ang t BRepwao&esqor are located in the host
conputer, and the processor is doupllgefateo 4 t he second i nput/out put port
to receive signals generated by |t he i ffput kdys. 1 4. The conput er
systemof claim3 wherein nultiple users usg a first and second gane 2

pad to control a gane nodul e, and S|gnals generated by the gane pads are
translated into 3 commands recogni zabl e by the gane nodul e, the system

conprising: the first ganme pad, Display
Driver
440
3
A
Application Module " DVD-Player
66 < > Windows 354 > 332
Direct
Input
430
b
Mouse Digital
hlg?i:::‘: . Emulator Joystick K%y::;m
408 Module Driver 404
) 412 422
b h b
Keymap
Translator > l:le
Module - n
Mouse 368 362 Keyboard
403 ' . 401
Keymap
File
Game pad > A1
100 362
Figure 4
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4, Having a plurality of input keys coupled to the input/output port, for

transmtting status 19
5 information responsive to a polling request by the conputer system and
for transmtting an 6 identifier bit; and a second gane pad, coupled to

the first gane pad and the conmputer 7 system for transmtting status
i nformati on responsive to the polling request by the conputer 8 system

1 5. The apparatus of claim3, wherein the gane pad is used to control
an application 2 dute—respqnsi ve to nouse conmands, and the nenory
stores a keymap fil e floActivaid Keytet gns| at i ng srgmmTTIEmﬁrated by the ganme pad
i nto nouse conmands. 1 Msge A net hod |f or cong+etHi-rg— digital video
di sk player with a garfe pad in g8 system Receive New
Assignments
524
Display List of Keymap L 4
Files to Edit and Create .
New Keymap File ' Save Keymap File
Option ) to Disk
. 528
A d
Create New
Row in Table
532
r
Create Search Add Application
Window Module
512 Identification and
! a Link to Keymap
File to Table
534
4
Receive
Input ¥
516 End
: 572
4
Display Buttons
that Can Be
Assigned
520

Figure 5a
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2 wherein the digital video disk player is responsive to commands issued
i‘n mouse protocol 3 and commands issued in keyboard protocol, the gane
pad has a direction key and a plurality 4 of button keys which generate
signals if pressed by a user, conprising: translating signals 5

generated by pressing the direction key into commands in accordance wth
the nouse 6 protocgl~translating signals generated by pressing one of
the button keys into east one 7 command in accordance with the
keyboard protocol; anmnd#ransmtting the translated signals 8 to the
digital video disk player. 1 7. A method for controlling an active
application nodule_with a gane pad i T—a—2 cofpyt er system having a
plurality of appl caﬁ&emmmpﬂules, whegrei n actdve-application 3 nodul es
are | oaded into nenmesdgureponpri si ng: i|denti fyilngecadnagdl i cati on nodul e as
being 4 active réﬁﬂﬁﬁ?fva to the gpplicatilorfighsteal § bei ng | oaded into
menory; retrievi ng—a-k 5 file correspcndiﬁﬁ to|the identified
application nodule; trpanslating signgls generatedfby the 6 ganme pad in

-

accordance with ftreretr+evegd keymap [file into coymands recogni zabl e by the
Receive New i .
Assignments ) Create Search -
540 . Window
. 556
No
Display Option to Save 4
Keymap File as a New i
File or as a Existing File anc:l:‘t’e
544 560

s Application
Module aiready on
Table?
564

Yes

Is Save as
Existing File
Selected?
548

No

iy
. 0 4
Replace E_xnstu?g . Add Application Add ;nk to
Keyr_nap File with Module to Table Keymap File to
Modlﬁed. Keymap and a link to Application
File _ Keymap File Module entry
568 _ : 566 567

Figure 5b
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7 -active application nodule; and transmtting the commands to the active

appl ircation nodule. 1 8. The nmethod of claim7 wherein the active
application nodule is a digital video disk 2 pl ayer, and the retrieved
keymap file is for translating signals generated by the game pad 3 into
commands recogni zable by the digital video disk player.

20 1 0. The nmethod of claim7 wherein the active application

nodul e is an internet browsing 2 nodul e, and the retrieved keymap file
is for translating commands gener at eg; e & he gane 3 pad i nto comuands
recogni zabl e by the |nternet bromslng nodul e. 10. The net hod of
claim?7, wheretn appllbaLlUH rottHes—are—coft
i ssued in ag¢cordance with a nouse protocol, a
joystick protocol,

x
I

Kl v, A~ ndc. 2
DNy —CcoMmanas
0}

keyb ard protocol, and a

604 L 600

— - 604

604

604
| 604
/
] ’
604
e o | T ke
_ Stroke | Macro Range !
608 612 _ 616
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2
active application nodule; 4

active application nodule is controllable by 5
transl ati ng commands entered into the gane pad into

pr ot ocol ,
conpati ble with the nouse protocol
further conprising:

1

responsive to identifying that the active

further conprising: identifying the protocol corresponding to the
and responsive to identifying that the

conmands i ssued i n npbuse

6 conmands
11. The nethod of claim8
2

application nodule is controllable by commands issued in a joystick

protocol, translating 3 commands entered into the ganme pad into comands
conpatible with the jo i rotocol. 1 12. The nethod of claim?7 in
a systemwherein a usef agtjvaties a keyset nodule to select 2 a keymap
file, further conprisipng: 1Tdenfifying an application nodul e conprises

di splaying a st of—pppti cati on nodyul es to be sel ectled, in response
to the user actipating thel keyset 4 nmoglul e; retrieving keymap file
conprises retr i eysrap fil e corresponding to ope t he
application no @EﬂgAﬁﬁ%%% ed; and transl ating sﬁﬁﬁpﬁgm-gp- aLef

t he gane pad Jic@ambdugNs! ati ng signal s gene st%3AHV't-4 gank_ pao

in accordance mwith the retaieved

Y
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704
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77 keymap file,
activated. 1  13. The net hod of
application nodule is activated in
retrieved 1 14

in response to the

sel ected application nodul e being

claim 12 wherein the sel ected
2 response to the keymap file being

Mg a plurality of keys into

_ . . A nmet hod for cr g a translator to translate
signals generated by a gane pad 2 haVv

commands recogni zabl e by an applicatlon
a list of application nodules to be sele

assi gned commands responsive to an
sel ected; creating

5 a table having key entries and comiBHI &t lr i es;
responsi ve to one |of tree difspl ayefd keys bei ng sel ected,

be assigned, 6
wherein the command is a conmand

Yes .

) 4

Translate User
Command into
Mouse
Command
732

dule, 3

appl i ¢ation nodu

Was
Directional Pad
Pushed?
720

No

4

Translate User

Command into

OVD Command
724

s Application
Terminated?
728

Yes

Figure 7b
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7 ° that is recognizable by the selected application nodul e; assigning the
recei'ved command 8 into a position in the table corresponding to the

sel ected key; repeating receiving and 9 assigning until receiving a
command to term nate conmand assignnents; and storing the 10 table. 1
15. The met hod of claim 14 wherein the keys are capabl e of having
multiple coomands 2 assigned to them 1 16. The nmethod of claim 14
wherein the commands are comands used to control a 2 digital video disk
nodul e. 1 17. The net hod of claim 14 ein nmultiple comands are
assigned to a key, and 2 pressing the kéﬁ“ﬁ&first time transmts a first
command assigned to the key, and pressing t 3 key a second tine
transmts a second conmand assigned to the key.

A 4
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740
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I-—Yes
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Figure 7c
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