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di scussi on rg@aRdiag Smart Homes, in which conputers are cpgfpsdsREsnO
appliances to control the operation of appliances. For exanple, these '
conputers are typically said to turn on/off these appliances and to control
their operational set& MERHODMAND ARRARATUSKOBINCORPORAFINGAN i ances
into the conputer systemby allow ng the appliance to serve as an

| nput/output ("1/0") iAPPLIANCE OUNITHENTG A/COMPUTBRSYSTEMSse systens are
typically said to couple the conputers and the appliances through wred
comuni cation |inks. Such wired conmunication |links are disadvantageous as
they are difficult and coBAGKGROUND OF THE INVENTIONgures 1 and 2 present
recent prior art systens that couple a conputer to a television ("TV') or
a video cassette recorder ("VCR') through a scan or television converter.

These convert er 9n GRYiakteSeiQallyesrs, vere has\ieth bdifiodisdusdontepRiding Snyir! [#bRéss | i nk.

in which computers are connected to appliances to control the operation of appliances. For
example, these computers are typically said to turn on/off these appliances and to control
their operational settings. These systems do not incorporate appliances into the computer
system by allowing the appliance to serve as an input/output (“1/O”) interface of the
computer. Also, these systems are typically said to couple the computers and the
appliances through wired communication links. Such wired communication links are

disadvantageous as they are difficult and costly to install.

Figures 1 and 2 present recent prior art systems that couple a computer to a
television (“TV”) or a video cassette recorder (“VCR") through a scan or television
converter. These converters couple to the TV or VCR through a wired or wireless link.
However, these systems differ in that system 100 only utilizes processor 115 to generate
RGB data for display, while system 200 utilizes a dedicated graphics accelerator 215 to

generate the display data.

As shown in these figures, these prior systems typically include a t_iisplay device
140 and a computer 105, which includes a bus 110, a processor 115, and a storage 120.
Bus 110 connects the various internal modules of the computer. For instance, bus 110
couples processor 115 and storage 120. The storage hardware stores data, such as (1) an

application program 125 for performing certain tasks, (2) an operating system 130 for
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However, these systens differ in that system 100 only utilizes processor
115 to generate RGB data for display, while system 200 utilizes a

dedi cat ed graphics accelerator 215 to generate the display data.
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98/ 34378  and (3) I/O drivers 135 for providing the instruction set necessary to control /O devices,

PCT/ US98/ 01820 controlling the allocation and usage of the conputer's

har dwar e anghch aé diplaedévaeaoces, and (3) 1/ O drivers 135 for providing the
I nstruction set necessary to control 1/0O devices, such as display device

140. - Through bus 110, processor 115 retrieves the data stored in
storage 120. TheThrBighARS 390, prétREsoPl DLREROSs thd'@atsltbred il¥toragd EX0. THee results
of this processing is displayed on display device 140, ich al so coupl es

to bus 110. 5 sSorheniProoesels Heatal At tites GRL fe¥ul® oFfhis processing is displayed on

display device 140, which also couples to bus 110. This display device is typically a PC
monitor, such as a cathode ray tube (CRT), for displaying information to a computer user.

Other prior art systems utilize a liquid crystal display (L.CD) for their display device.

Both display devices 140 of Figures 1 and 2 receive the display RGB data from Y-
tap connectors or similar pass-through devices (not shown). Also, in both these systems, a
digital-to-analog converter (a DAC, which is not shown) converts digital RGB signals to
analog RGB signals for display on display devices 140. This DAC can be a part of

computer 105, add-in card 210, display device 140, or converters 145.

The Y-tap connector also sup-plies the RGB data to converters 145, which convert
the received signals to analog NTSC or PAL signals supplied to the television or the VCR.
Depending on the location of the DACs, these converters can be either scan converters or
TV converters. Specifically, if computer 105 or graphics engine 215 contain a DAC, and
therefore supply analog RGB data to converter 145, then the converters are scan converters
for converting analog RGB data to NTSC or PAL encoded signals. On the other hand,
when display device 140 and converter 145 contain the DACs, the converters are TV
converters for converting digital RGB data to digital YCrCb data, which are then encoded

to NTSC or PAL encoded signals.
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There are a number éf disadvantages associated with the use of analog RF links.
For instance, a receiver receives a degraded signal through such a link because the received
signal is composed of a number of signals that correspond to the same transmitted signal
but reach the receiver through a variety of paths. In other words, such a link does not offer

protection against signal degradation due to the multi-path phenomena.

In addition, such communication links are susceptible to intra-cell interference
from noise generated in the communicatioﬁ cell formed around the periphery of the
computer and the television. Intra-cell interfering noise can be generated by other
appliances or by normal household activity. The intra-cell interfering noise, in turn, can
deteriorate the quality of the transmitted data, and thereby deteriorate the quality of the TV

presentation.

Analog communication links also are susceptible to inter-cell interference. Such
interference can be noise interference from noise sources outside of the communication
cell formed by the computer and the television. For instance, such interfering noise can be
attributable to RF communications from communication cells (perhaps formed by other

computers and televisions) adjacent to the cell formed by the computer and the television.
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Figure 3 presents the general operational flow 300 of the prior art systems 100 and
200. As shown in this figure, a graphics command is first generated by an application
program 30S. This command is then passed to the graphics engine 320 (i.e., processor 115
or graphics engine 215) via the operating system and the display driver. In turn, based on
the received graphics command, the graphics engine 320 generates RGB data. This RGB
data is then routed to PC monitor 140 for display. The converter 325 also receives the
" RGB data and converts it into analog NTSC or PAL signal supplied to the television or the-

VCR.

Thus, as set forth in Figure 3, these prior art systems (1) intercept the RGB signals
prepared for display on monitor 140, and then (2) convert this RGB data to analog NTSC
or PAL encoded data for a TV display. Because the signals forwarded to the television or
the VCR are tapped at such an advanced operational stage, these systems have a number of

disadvantages.

For instance, the quality of their TV presentation suffers, because the TV images

are generated based on RGB data composed for the PC monitor. In other words, the
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Consequently, there is a need in the art for a method and apparatus for
incorporating an appliance into a computer system. There is also a need for a wireless
computer system which uses superior digital wireless communication links. In addition, a
computer system is needed which composes output presentations based on the type of the

output devices.

SUMMARY OF THE INVENTION

The present invention provides a method and apparatus for incorporating an
appliance into a computér system. One embodiment of the invention includes a
computer and an appliance unit communicatively coupled to the computer through a digital
wireless link. The appliance unit includes an output device with a display screen for

- displaying presentations based on signals transmitted from the computer to the device
through the link. In one embodiment of the invention, the output device is a television.
One such embodiment communicatively couples the appliance unit and the computer

through a spread spectrum link.

Still another embodiment of the invention has a computer with a first digital
wireless transceiver, and an appliance unit with a second digital wireless transceiver for

communicatively coupling to the first wireless transceiver. This appliance unit also has (1)
S



Figure 3 presents the general operational flow 300 of the prior art systens
100 and 200. As shown in this figure, a graphics command is first
generated by an application program 305. This conmand is then passed to

t he graphics engine 320 (i.e., processor 115 or graphics engine 215) via
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i nstance, the quality of their presentation suffers, because the TV
i mages are generated based on RGB data conposed for the PC nonitor. In
other words, the BRIEF DESCRIPTION OF THE DRAWINGS 4

The novel features of the invention are set forth in the appended claims.
However, for purpose of explanation, several embodiments of the invention are set forth

in the following figures.

Figure 1 presents one prior art system for coupling a computer to a television or

a VCR.

Figure 2 presents another prior art system for coupling a computer to a television

or a VCR.

Figure 3 presents the general operational flow of the prior art system of

Figures 1 and 2.
Figure 4 presents one embodiment of the computer system of the invention.
Figure 5 presents another embodiment of the computer system of the invention.

Figure 6 presents yet another embodiment of the computer system of the

invention.

Figure 7 presents one embodiment of an ASIC of the computer system of

Figure 6.
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The present invention provides a nethod and apparatus for incorporating an
appliance into a conputer system One enbodi ment of the invention includes
a conputer and FgneAR!préBfte oHé brbsdhiiBn bf @ HigitdPteanseaivet ofdhe Rvédinconput er
through a digital wreless |link. The appliance unit includes an out put
device with a display screen for

Figure 11 presents a flow chart of the software of one embodiment of the

invention.

Figure 12 presents a general operational flow for one embodiment of the

invention.

Figure 13 sets forth the software architecture of one embodiment of the

invention.

DETAILED DESCRIPTION OF THE INVENTION

The invention provides a method and apparatus for incorporating an applianbe
into a computer system. In the following description, numerous details are set forth for
purpose of explanation.' However, one of ordinary skill in the art would realize that the
invention may be practiced without the use of these specific details. In other instances,
well-known structures and devices are shown in block diagram form in order not to

obscure the description of the invention with unnecessary detail.

For purposes of this application, a computer is a general-purpose machine that
processes data according to a set of instructions stored internally either temporarily or
permanently. An important feature of a computer is its ability to store its own instructions,

which allows it to perform many operations without the need for a person or another
2
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out put device is a television. One such enbodi nent comuni catively coupl es
the appliance unit and the conputer through a spread spectrumlink.

Still anot hegoygRpssmeNt of the invention has a conputer W pbrgsdsinish
digital wreless transceiver, and an appliance unit with a second digital
w rel ess transceiver for -comunicatively coupling to the first wreless
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SPARC®, MIPS®, or HP® station), etc.

A peripheral device is a hardware device that performs one or more primary tasks
and a number of ancillary tasks related to the primary tasks. This device connects to a
computer to perform any of its primary tasks and typically any of its ancillary tasks. It
cannot achieve its primary purpose or function without connecting to the computer. In
other words, the device is not designed to have any utilitarian purpose when it is not used
with computer, and therefore has to connect to a computer before it can perform any of its
function. Examples of peripherals include terminals, tape or disk drives, printers,
monitors, keyboards, plotters, graphics tablets, scanners, joy sticks, paddles, cursor
controllers, modems, credit card readers, bar code readers, X-terminals, dumb terminals,

headsets.

An appliance, on the other hand, is a fixed function device. It can perform a few
(finite set) primary, independent tasks, and a number of ancillary tasks related to these
independent unrelated tasks. Unlike a peripheral, it has been specifically designed to have
a utilitarian purpose even when it does not connect to a computer. Thus, it can perform at
least one of its primary tasks without the assistance of a computer. Unlike computer, it
.canno't perforrﬁ an infinite number of unrelated tasks because it cannot be programmed

with an infinite number of unrelated instruction sets for performing an infinite number of

3



However, for purpose of explanation, several enbodinents of the invention
are set forth in the follow ng figures. Figure 1 presents one
prior art systemfor coupling a conputer to a television or a VCR
Figure 2 presents another -prior art systemfor coupling a conputer to a
tel evision b g Figure 3 presents the gener apcfasysaig2enal
flow of the prior art systemof Figures 1 and 2. Figure 4
presents one enbodi nent of the conputer system of the invention.

Fi gure 5 prasiatedtaskso Examplesivsiudepydio-pisual gguipmerd(such as jelavisignss camgeas,
I nventi on. Figure 6 presents yet another embodi ment of the
conput er sWiERsteldphohes), utilityapplianges, kitchen appliap¢eg(sush 2s refrigeeators, one
enbodi ment of an ASIC of the computer system of Figure 6.

microwaves), etc.

A number of embodiment of the invention include a computer and a remote
appliance unit (i.e., a remote appliance node) communicatively coupled to the computer
through a digital wireless link. The appliance unit includes an appliance. Also, in several
embodiments of the invention, the appliance includes an output device for presenting an
output presentation to a user, an input device for receiving commands from the user, and

I/O contro! logic for communicatively coupling the output and input devices to a digital

wireless transceiver.

In certain embodiments of the invéntion, an appliance serves as the output device
and/or input device. One such embodiment includes a télevision as the oufput device, a
wireless keyboard as the input device, and a settop box as the 1/0 control logic. One
example of the settop box includes a digital wireless transceiver which communicates with
a digital wireless transceiver of the computer, and thereby communicatively couples the

appliance unit to the computer.

Figure 4 sets forth one embodiment of a computer system of the invention.
Computer system 400 includes a computer 405, a local computer input/output (“I/0”) node
410, and an appliance. 415. Computer 405 can be a network computer, a personal
computer (such as an Intel® based computer), a workstation (such as a SPARC®,

ULTRA-SPARC®, MIPS®, or HP® station), etc.
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enbodi ment O{yglogBssigt al transceiver of the invention. PCT/USOSIE® 11

presents a flow chart of the software of one enbodi nent of the invention.
Figure 12 presents a general operational flow for one enbodi nent of the
i nventi on. One embodiment pEthisqompuisy eompases andior vishab daia Exippresentehiar 8t one
enbodi nent of the invention. DETAI LED DESCRI PTI ON COF
THE | NVENTI tbilcomputer I/O noée4 §0n which icouplgsrto thedromputeneitheo threngt adeyshwiredus f or
i ncorporating an appliance into a conputer system In the follow ng
descri pt i onconedtivh@ s wireleas lisk. akleo, 4 dnd eniliodirhent of the invention, computer 405

composes the audio-visual data, and transmits this data via a digital wireless link to the

for presentation.

In an alternative embodiment, computer 405 does not compose the audio-visual
data for the _, but rather transmits the audio-visual commands to the appliance unit, which
composes the audio-visual data. For instance, in one such embodiment, computer 405
transmits ASCII code to the appliance unit, which then generates a displayed output text
based on this transmitted code. In yet another embodiment _of the invention, computer 405
transmits particular audio-visnal commands (such as multi-media commands including
graphics, video, and audio primitives) to the appliance unit, while also composing and

transmitting audio-visual data based on other andio-visual commands.

As shown in Figure 4, computer 405 includes bus 420, general-purpose processor
425, dedicated processor 430, storage 435, and digital transceiver 440. Bus 420
collectively represents all of the communication lines that connect the numerous internal
modules of the computer. Even though Figure 4 does not show bus controller, one of
ordinary skill in the art will appreciate one embodiment of computer 405 includes a variety

of bus controllers for controlling the operation of the bus.

Bus 420 couples processors 425 and 430, which process digital data, and storage
435, which stores digital data. One embodiment of storage 435 stores application
programs 445 (such as a word processing program, a multi-media game program, a

computer aided design program, etc.) for performing certain types of tasks by manipulating
10
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Exanpl es 'of a conputer include a network conputer, "a personal conputer

(such as an,lntelferr sed conputer), a workstation (such as a SPARC,
ULTRA- SPAH&B‘EE‘I%A &%ersjbetgiP station), etc.

Storage 435 further stores driver programs 455, which provide the instruction set
necessary for operating (e.g., controlling) particular I/O devices (such as the devices at I/O
node 410 or the devices of appliance unit 415). One example of the operation of the
drivers, the operating system, and the application programs is described below. by reference

to Figures 11-13,

One embodiment of storage 435 includes a read and write memory (e.g., RAM).
This memory stores data and program instructions for execution by processors 425 and
430, and stores temporary variables or other intermediate information during the operation
of the processor. An embodiment of storage 435 also includes a read only memory (ROM)
for storing static information and instructions for the processors. An embodiment of
storage 435 further includes a mass data storage device, such as a magnetic or optical disk

and its corresponding disk drive.

In one embodiment of the invention, the source code necessary for the operation of
the invention is downloaded from mass data storage device (e.g., downloaded from a hard
drive or a floppy disk) to the read/write memory during the operation of the computer. The
computer then utilizes the software residing in the read/write memory to direct the
operation of the processors. However, firmware instructions (i.e., the source code residing

in the read-only memory) can also direct the operation of the processors.
11



A peripheral device is a hardware device that perforns one or nore primary
tasks and a nunber of ancillary tasks related to the primary tasks. This
device connects to a conputer to performany of its primary tasks and
typically any of its ancillary tasks. It cannot achieve its primry
purpose or fyeyokipdsW t hout connecting to the conputer. |n pef/ 880826 dS,
the device is not designed to have any utilitarian purpose when it is not
used w th conputer, and therefore has to connect to a conputer before it
can perf or m any Iapng embodimentiof e invertien Prosesser 7S alyrartaictonsistaredia
termnals, tape or disk drives, printers, nonitors, keyboards, plotters,
gr aphi cs tadwmg@}%ssem aethe /O cqgimfpnths ponppujcﬂ l&podnﬁwowhile:dndicatyﬂl ers,
nodens, credit card readers, bar code readers, X-term nals, dunb term nals,
headsets. processor 435\(WidelptdncbecRiediddited hltiinbdia pfogesdor) ipfusanstiustihs Storedtih on
device. It can performa few (finite set) primary, independent tasks, and

a nunmber Ofstﬁﬁ%é 4:45%%&@&1@% Ergtester é;ﬂyhhﬁb%%ﬁlt 4151%%%&%t1moain%ﬁtt asks.

Unl i ke a peri pheral has been specifically designed to have
tilit t
can perf ;?%ﬂ#éﬂ?%ﬁs?‘éﬁa%ﬁ“’{gé"%??%a%ﬁ9%@%%?&'?% AT AL A

conputer. Unlike er cann er f I nfinite nunber of
unr el at ed tgg%s%gggﬁgi° th&i;(f? °rp}$ %WE‘H’% Wi th an infinite nunber of
unrel ated instruction sets for performng an infinite nunber of

In yet another embodiment of the invention, a single processor (such as dedicated
processor 430 or general-purpose processor 425) serves as the I/O engine for both the /O
node and the appliance unit. Still another embodiment of the invention uses a dedicated
ASIC I/O engine for some or all of the I/O functions (such as communication control,
signal formatting, audio/graphics processing, compression, filtering, etc.) for either or both
of the 1/0 node and the appliance unit. One such embodiment is described below by

reference to Figure 6.

In different embodiments of the invention, the 1/O engines of the computer perform
a number of different tasks. For instance, in one embodiment, the computer’s 1/0 engine
for the appliance unit just controls the communication between the computer and the
appliance unit (e.g., the I/O engine simply controls the transmission of audio-visual
commands to the appl_iance unit, and/or the I/0 engine formats the signals for transmission
1o the appliance unit). Another embodiment of the computer’s appliance 1/0 engine
transmits particular audio-visual commands (e.g., multi-media commands including audio
primitives or graphics primitives, such as graphical, text, or video primitives) to the
appliaﬁce unit, while also composing and transmitting audio-visual data based on other

andio-visual commands to the appliance unit.
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WD 98/ 34378
PCT/ US98/ 01820 unrel ated tasks. Exanpl es include audi o-vi sual equi pnent
(such as televisions, cameras, VCRs, telephones), utility appliances,

ki tchen appliances (such as refrigerators, microwaves), etc. A
nunber of enpgdysBe of the invention include a conputer angcRusoRiiie
appliance unit (1.e., a renote appliance node) conmunicatively coupled to

the conmputer through a digital wreless |ink. The appliance unit includes
an appl i ance. Aﬂ@@}oﬂnene@bovgmntof&mmnﬁemtheIQFaltnﬁ@eNe(génsmeﬁewsmaapm i ance
I ncl udes an output device for presenting an output presentation to a user, °
an i nput dewudioeisual proesssing enginecandprovesses audin-viswal instuctions (from Amplicationr ol

| ogic for comunicatively coupling the output and i nput devices to a

digital wi44s| spefatibg 8ys%ene 450, and/or drivers 455) for thecomipite LD @adider0; s/hidé thehe
i nvention, an appliance serves as the output device and/or input device.

One such e %@?ﬁﬁit’is 00 4R serviSisAn afidio il ﬁr&&sﬁﬁ%}&iglne%& bfoRessés W rel ess

keyboard as the 1 nput device, a settop box as the 1/0O control |ogic.

and
On I f . . . ' L i i
whi ch® s ommAiRLyRRFnSEdOs (it slfitdili g Bedlibityaihl S0 aRudiaBIaRaNTL

and there byfox(': a%p fante 4 allt I4Y§| ésm(élggxg{)o%sunénqg of the computer’s 1/0 engines include (1) a

compression engine performing signal compression, (2) an encoding engine performing

digital signal encoding, (3) a digital filtering engine performing digital filtering, and/or (4)

and a frame synchronization engine performing audio-visual frame synchronization.

As shown in Figure 4, bus 420 also couples computer 405 to a network 460
through a network adapter (not shown). In this manner, the computer can be a part of a
network of computers (such as a local area network (“LAN™), a wide area network
(“WAN”™), or an Intranet) or a network of networks (such as the Internet). Through this

network connection, one embodiment of the computer is a network computer.

Computer 405 also communicatively couples to a local computer I/0 node 410
through a hardwired connection or a wireless link. This node includes a display device
465, speakers 470, an alphanumeric input device 475, a cursor controller 480, and a hard
copy.device 485. The display device (such as a cathode ray tube (CRT) or a liquid crystal
display (LCD)) couples to bus 420, and displays information to a computer user. Bus 420

also couples to speakers 470 which play the audio data outputted by computer 405.

Alphanumeric input device 475 (e.g., a keyboard) couples to bus 420 for allowing a
user to forward information and commands to computer 405. Another user input device

coupled to bus 420 is cursor controller 480. This device may take many different forms,
13



appliance unit to the conputer. Figure 4 sets forth one enbodi nent
of a conputer systemof the invention. Conputer system 400 includes a
conput er 405, a local conputer input/output ("1/0') node 410, and an

appl i ance. 415. Conputer 405 can be a network conputer, a personal

computer (Sugpane@ | Ntel[err] based conputer), a workstat pefrussaviseoas a
SPARC, ULTRA-SPARCIerr], MPS[err], or HP[err] station), etc. WO

98/ 34378

PCT/ US98/ 0181h as 2 mouse, a taekballiastylwinbleln taush-sensitivp input devige{egea

audi o-vi sual data for presentation at the conputer I/O node 410, which
coupl es to tohehpad)pat Amothex drvicetwhichugiy ke doaplddio s 420 inahaed ¢apyr device
wireless link. Also, in one enbodi nent of the invention, conputer 405
conposes t h4gsafotipintitigatatd cpyenpaged. transmits this data via a digital
wireless link to the for presentation. In an alternative

enbodi nent, conputer 405 does not conpose the audio-visual data for the _,

but rather transQbhgutédt0salidicomitiuaicativetosouplesifo dnQapplidhca pisit 451 CAs shbwh, Whi ch
conposes the audio-visual data. For instance, in one such enbodi nent,
conput er  40% Figure 4, the appliance unit includes /O control unit 492, digital wireless transceiver

490, input device 496, and output device 494. An appliance unit includes an appliance,

such as audio-visual equipment (such as televisions, cameras, VCRs), utility and kitchen

appliances (such as refrigerators, microwaves), etc.

As mentioned above, an applia.nce performs a few primary, independent tasks, and
a number of ancillary tasks related to these independent tasks, without connecting to the
computer. Unlike a peripheral, it has been specifically designed to have a utilitarian
purpose even when if does not connect to a computer. Thus, it can perform at least one of

its primary tasks without the assistance of a computer.

These independent tasks of an appliance are performed by hardware which is not
shown in Figure 4 in order not to obscure the description of the invention with
unnecessary detail. Hence, this figure only sets forth the circuitry necessary for
incorporating an appliance into a computer system (i.e., only presents transceiver 490,

control unit 492, and 1/0 devices 494 and 496).

This appliance unit’s I/O interface couples to the software and hardware
components of the computer via I/O control unit 492, digital wireless transceivers 490 and
440, and bus 420. The I/O interface of the appliance unit includes (1) input device 496 for

receiving input commands from operators of the appliance unit, and (2) output device 494

14



transmts ASCI|I code to the appliance unit, which then generates a

di spl ayed output text based on this transmtted code. In yet another
enbodi ment of the invention, conmputer 405 transmts particular

audi o-vi sual commands (such as multi-nmedia conmands including graphics,
video, and agy@sasgsgm tives) to the appliance unit, while apggngssigs No
and transmtting audi o-visual data based on ot her audi o-visual comrands.
As shown in Figure 4, conputer 405 includes bus 420, general - purpose
processor Iappreseating amewpUtpreseriation to yisyersst tisyyut. Anput dgyige 46 llons a user
transcei ver 440. Bus 420 collectively represents all of the conmunication
| i nes t hat ofdkeapplianceenittmenterinput sigoaln aCertaiminpyiteignals arethencfompardedto Even

t hough Figure 4 does not show bus controller, one of ordinary skill in the
art w | apjontpited #65. dieangids@d suwohrn isgut devigeUheodetDibeyboard,cmgsoncomrollet, §  of
bus controllers for controlling the operation of the bus. Bus 420

coupl es pr oeRs&Qbitrdlikr, ARYpd3 2 joydidlC br PEReDaudila] t al data, and storage
435, which stores digital "data. "One enbodi nent of storage 435 stores
application prograns 445 (such as a word processing program a nulti-nedia

game program  a o@eiiidhigE 464, Gﬁqlelqﬁzfe& 8and? IR s io%dafa ahd/oP VisBR dha e be' g

certain types of tasks by mani pul ati ng

10 presented (e.g., presented on a display screen or through speakers) to the user of the

appliance unit. Particular output presentations are based on signals received from the
computer via the digital wireless link. Examples of such an output device include a

television, a PC monitor, an LCD screen, a speaker, etc.

Although Figure 4 only shows one input device and one output device
communicatively coupled to the computer, one of ordinary skill will realize that different
embodiments of the appliance unit do not include any input or output devices, or include
additional input and output devices. Also, different embodiments of the appliance unit do
not communicatively couple the input device to the computer, or do not communicatively

couple output device to the computer.

The input and output devices 496 and 494 couple to computer 405 via transceiver
490 and I/0 control unit 492 of the appliance unit. Transceiver 490 is a digital wireless
communication device for communicating on a wireless channel to the computer’s digital
transceiver 440. In one embodiment of the iﬁvention, transceivers 440 and 490 are spread

spectrum fransceivers.

Spread spectrum transceivers utilize spread spectrum modulation to modulate

signals. Spread spectrum modulation spreads a relatively narrow band of transmitted
15



WD 98/ 34378

PCT/ US98/ 01820 text, nunbers, and/or graphics. Storage 435 al so stores an
operating system 450 (such as Wndows 95 sold by M crosoft Corporation).
An operating system ("0OS') serves as the foundation on which application
progranms opgy@bdieanad controls the allocation and usage of geaysboméand
software resources (such as rrem)ry processor, storage space, peripheral
devi ces, drivers, etc.). t orage 435 further stores driver

progr ans 4§squwethsp@maé@and1@hlﬂs fqrmmre}ﬁ cgp be ten dimes a8 widerag thegigEewt i ng
(e.g., controlling) particular 1/0O devices (such as the devices at 1/0
node 410 oband)avithdowerepergly cantpuhtita miwimizeinoisd 464 intefieeeneanpl e of t he
operation of the drivers, the operating system and the application
prograns is described bel ow by reference to Figures 11-13. One
enbodi ment of sMurasgpecifisally, spreadspectaum tamcavis utilizc @ fomnof rmdip dragsmissivi)) .
This nmenory stores data and programinstructions for execution by

processor s ifwhich it sighdlis dashibuidduvesa broRPREqikeNcywaniged Mh@sdiftib@ioAGattern is

intermedi ate informati on during the operation of the processor. An

ST, o0t e et ol Sapnb g D Ry

emD0! TNt ool PS8 308 b Ao o1l Rl S LSSl ©
spreads the signal out over a broader frequency range. Only the receiver knows the code,
and thus only it can decode the received signal. Alternatively, in frequency hopping, a
transmitter transmits at a particular frequency for a short time interval, then switches to

another 'frequency for another short interval, and so on. Only the receiver knows the

random frequency selection seﬁuencing.

Furthermore, one embodiment of transceivers 440 and 490 communicate through
an isochronous (i.e., time sensitive) link. The operation of an isochronous communication
link is dependent on constant time intervals. Such a connection assures that there always is
an integral number of time intervals between any two transmission, whether synchronous
or asynchronous. This type of transmission capability is beneficial for transmitting video
and audio signals in real time. Thus, one embodiment of transceivers 440 and 490 are

spread spectrum transceivers that communicate through an isochronous link.

The 1/O control unit serves as an interface unit between the appliance unit’s 1/0
devices and its transceiver. This control unit is either (1) a programmable computer or a
control logic circuit of the appliance or the transceiver, or (2) an application specific

integrated circuit coupled to the appliance.
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and its correspondi ng disk drive. I n one enbodi nent of the

I nvention, the source code necessary for the operation of the invention is
downl oaded from nass data storage device (e.g., downl oaded froma hard
drive or a floppy disk) to the read/wite nmenory during the operation of

the conput eryweldgfeszgonputer then utilizes the software resi gepfisdsivigbe
read/wite nenory to direct the operation of the processors. However,

firmwvare instructions gi.e., the source code residing in the read- onIy
nenory) can al s&Qieaniel unitdd2neuplas todrangseivert90p sregive dnfarmation supplied \\0

98/ 34378

PCT/ US98/ 0 i3 the computer Via transseivetldi b consfol whibtransforms th;rrwepaedc essor 425
plus instructions stored in storage 435 serve as the 1/0 engine for the
conput er | /igformation’td @ forntdit bgpable df presenthtion anthe appiancbimit( ol théh supplidsehia

dedi cated nulti-nmedi a processor) plus instructions stored in storage 435

serve as t hfad ko ehi Qi 8u t?aﬁ{ deRfBld. n@,ea tbl@hﬁmﬂ%oﬂxfbr,%p@ik‘é? eR3ifhy e
enbodi ment of the invention set ort in Figure 5, a second dedi cated

processor 3}%wh% ,m*pstead of processor 425, to formthe 1/0 engine
for the | oca hode. In yet anot her enbodi ment of the
I nvention, a single processor (such as dedicated

For instance, when computer 405 composes the audio-visual data and transmits an
encoded (e.g., MPEG encoded) stream of audio-visual data to the appliance unit, one
embodiment of the I/O control unit samples and decodes the received encoded data stream
to extract the composed andio-visual data. For the embodiment having a computer that
transmits audio-visual commands to appliance unit 415, 1/O control unit 492 samples the
received signal to extract the commands and composes audio-visual data based on the
extracted commands. In yet other embodiments which have a computer that transmits
particular audio-visual commands as well as audio-visual data based on other audio-visual
commands, the I/O control unit extracts the commands and composes additional audio-

visual data based on the extracted commands.

The control unit then supplies the composed audio-visual data to this unit’s output
device for presentation. Prior to supplying the data to the output device, one embodiment
of the 1/0 control unit also encodes the extracted audio-visual data in a unique format for

presentations at output device (e.g., an NTSC or PAL format for a television presentation).

1/O control unit 492 also couples to input device 496 to receive input data from the
user of this unit’s J/O unit. This coupling can be through a wireless channel (such as an
infrared or radio-frequency, digital or analog channel) or a wired channel. The control unit

then forwards this data to the computer via transceivers 490 and 440. The computer then
17



processor 430 or general -purpose processor 425) serves as the I/0O engine

for both the 1/O node and the appliance unit. Still another enbodi nent of
the invention uses a dedicated ASIC I/O engine for sone or all of the I/0O
functions (such as comuni-cation control, signal formatting,

audi o/ gr aphi g% dgs@@gssi ng, conpression, filtering, etc.) fopcHiukdamiser both
of the 1/0 node and the appliance unit. One such enbodi ment is described

bel ow by reference to Figure 6. In different enbodi nents of the

i nvent i on, depedes the compaundcation and rxtragisiligdate fipm the desoded enmpmunicationdiThe er ent
tasks. For instance, in one enbodi nent, the conmputer's 1/O engine for the
appl i ance wwmpujen thten processes the die and; ifneadedatespondb tot the appliahes wsnpor er and t he
appliance unit (e.g., the I/O engine sinply controls the transni ssion of
audi 0- vi suéhstare)afen eetrdcting the irpupdata isescoriputer ndghi calt up fxeappli€dtivongi ne formats
the signals for transm ssion to the appliance unit). Another enbodi nent of

the comput efrosradPihicAMER thifeR B Pcesdol B rBbesSthe @d(f?;i 844h, ahd, afkleBed ks ual

commands (e.g., nulti-media commands including audio primtives or

graphi cs pry, .ohhgaiﬁf:aﬁéfigcealﬁﬂtgr aphical, text, or video primtives) to the
, Ireral's

appl i ance uni 0 conposing and transm tting audi o-visual data
based on ot her audio-visual conmmands to the appliance unit.

12 In this manner, computer system 400 allows a user to interact with a computer 405

from a remote appliance node. From this remote node, the user can access a program run
on the computer, control the operation of the computer, and/or control the operation of a
device coupled to the computer (such as another computer, a computer network, a
peripheral, or an appliance). The user can also receive output presentations at the remote
I/O unit from the computer. Some embodiments of the appliance unit are stationary, while
others are not. One portable appliance unit includes a portable I/0O control unit and a

portable output device.

One of ordinary skill in the art would appreciate that any or all of the co'mponénts
of computer system 400 may be used in conjunction with the invention, and that
alternative system configurations may be ﬁsed in conjunction with the invention. For
instance, alternative embodiments of the invention do not include a local o node, and/or
do not connect to a network 460, Also, although Figure 4 sets forth an appliance unit with
a separate I/O control unit 492, transceiver 490, output device 494, and input device 496,
one of ordinary skill in the art would appreciate that alterﬁaﬁve- embodiments of the
invention have the 1/0 control unit and/or the transceiver as part of the circuitry of this

unit’s input and/or output devices.
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PCT/ US98/ 01820 I n anot her enbodi nent of the invention, the |ocal
node's |/ O engi ne serves as an audi o-vi sual processing engi ne and
processes audi o-visual instructions (from application 445, operating
system 450, @p@kR4s4ri vers 455) for the conputer 1/0 node 43@ymydsioidot he
appliance unit's I/0O engi ne serves as an audi o-vi sual processing engi ne and
processes audio-visual instructions (fraomapplication 445, operating

syst em 450, and/ Higure peis forihlock ¢agramef pagthes embpdimentpf ey inwentienisodi ment s
of the conmputer's 1/0O engines include (1) a conpression engine performng
si gnal conpreemputensysted). This eomputengysenouseea gediéatediv® grocelisipg teagins fognal
encoding, (3) a digital filtering engine performng digital filtering,
and/or (4) pdtdssing JoRi¥Ror &l BF the VD FpbticAS (ROW b irditAErhsHiés prebessish, 0- Vi sual
frame synchroni zati on. As shown in Figure 4, bus 420 al so coupl es
conputer 40 0 Rk twork adapter (not shown). In
this rranner?O{Hﬂléeg%lgﬁﬁput_e&g’éé%%fgéﬁgg%gﬁ&o‘?ﬁé network of conputers (such as
a local area network ("LAN'), a wide area network ("WAN'), or an Intranet)

. Kk of ch. ' k
0 S AR b 0 5 B e B

connection, one . . uter
Comput er 407, 21 & S G2 do¥ghite SAHRLES Sl L LSRG U Q node 410

communicate to the computer’s resources (e.g., its processor). This system includes a

digital transceiver 635, an application specific integrated circuit (ASIC) 620, a random

access memory 625, and a read-only memory 630.

Through an antenna, digital transceiver 635 transmits and receives data to and from
the digital transceiver of the appliance unit. One embodiment of this digital transceiver is
a spread spectrum radio transceiver and is provided in the Prism® chipset from Harris
Corporation. Other vendors who provide digital spréad spectrum transceivers are Hewlett-

Packard, AMI, Motorola.

Other embodiments of this transceiver includes digital PCS or digital cellular
transceivers. A number of embodiments of the invention use digital transceivers which
encrypt their signals to protect against eavesdroppers. In addition, a number of
embodiments of the invention perform error coding and decoding on the transmitted and

received signals in order to guard against errors due to transmission noise.

Transceiver 635 couples to ASIC 620 through a bi-directional link for transmitting

data, address, and control signals. Through this bi-directional coupling, ASIC 620
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t hrough a hardw red connection or a wireless |ink. This node includes a

di spl ay device 465, speakers 470, an al phanuneric input device 475, a
cursor controller 480, and a hard copy device 485. The display device
(such as a cathode ray tube (CRT) or a liquid crystal display (LCD))
coupl es to bgypdAdszgand displays information to a conputer pggiusosiisees20

al so couples to speakers 470 which play the audio data outputted by
conput er 405. Alphanunerlc I nput device 475 (e, a keyboard)
coupl es to bepsnmuyricates witl thepfosesser of digital transqebye 43 3to Wl‘rﬁ’t‘d ’€9ﬁ°1&‘|"1 ®mmands
to computer 405. Another user input device coupled to bus 420-is cursor
control | er 48d. frofnthe agplidnceunity t ake many different forns, VO

98/ 34378

PCT/ US98/ 01820 such as a nouse, a trackball, a stylus tablet, a
touch-sensitive i~ 62servesas an. igicrface between thedl0 driwirsandAhospiplianatemitce whi ch
may be coupled to bus 420 is a hard copy device 485 for printing a hard

copy on papeéeSeveral embodimestd PhiseASIEompbseudionvisial dad frumlhighelevdl laGdiotad an
appliance unit 415. As shown in Figure 4, the appliance unit includes I/0O

control  unitg@figeal dblinbaAds fo @RS (Vid ﬁb}ﬁeé?#éf &85) tﬂ@&mﬁd&@&&gﬁﬂ‘d&ﬁ% fief, and

out put device 494. An appliance un|t I ncl udes an appl’ ance,
appliance units for presentation. In particular, a number of embodiments of ASIC 620

compose graphical data based on the type of output device of the appliance unit.

For instance, one such embodiment composes graphical data in a YCrCb display
format, which is advantageous when the remote output device is a television. Other
embodiments of ASIC_620 use other digital graphic formats, such as RGB, YUV, cmyk, -
etc., to represent the color space. A number of embodiments of ASIC 620 also compress

and encode the audio-visual data prior to transmission to their appliance units.

ASIC 620 also couples to RAM 625, which it uses as a composition buffer for
storing audio-visual information for presentation, and as a scratch memory for other
functions of the ASIC. For instance, when the application program forwards instructions
to the ASIC for display, one embodiment of the ASIC composes a frame, compresses it,

and then stores it in the RAM.

In this manner, the ASIC uses the RAMs as an intermediate storage for storing
compressed frames prior to transmission to the appliance unit. Once the ASIC is ready to
transmit the compressed data, the ASIC retrieves the compressed data from the RAM and
forwards it to the digital transceiver for transmission to the appliance unit. ASIC 620 also

couples to ROM 630. This memory stores the firmware instructions necessary for the

20



such as audi o-vi sual equi pnment (such as televisions, cameras, VCRs),
utility and kitchen appliances (such as refrigerators, mcrowaves), etc.
As mentioned above, an appliance perforns a few primary, independent tasks,
and a nunber of ancillary tasks related to these independent tasks,

wi thout connRggbisidsd © the conputer. Unlike a peripheral, igchgssffes
specifically designed to have a utilitarian purpose even when it does not
connect to a conputer. Thus, it can performat |east one of its primary

t asks wi t hogperatinn ofdhy ABKH da additign, dhipmemery, can store look-up fablesaised Rycthe ndent
tasks of an appliance are perforned by hardware which is not shown in

Fi gure 4 i nASIQéar performing itslvompressiomanddiigital fipering fundtionhie i nvention with
unnecessary detail. Hence, this figure only sets forth the circuitry
necessary for incorporating an appliance into a conputer system (i.e.,
only presents trRigneel ves foithhne embodimeht of NSIC£3@ of Bigerd 6.0As|showndn thi®4 and
496) . This appliance unit's 1/0 interface couples to the software

and har dwar ¢gueOABRNTPIU HiclafestaiRripheial EbRbonenfintdrédntiedd (PO Wbridge 285, dadi Qi t al
W rel ess traﬁg%ei vers 490 and 440, and bus 420. The I/Ointerface of the

appl i ance ugpj o4 %\ﬂfeﬁf ) algfiptics EpiiePA 540l englne 90,4 dothprédRbh efgifiTRNdS
from operatglr]sc%@%% e asppfdi g% uni t, and 2)u ouqtnpg)ut devi cep£94 3
14 725, a frame preparation engine 730, a media access controller (“‘MAC”) 735, and a

memory controller 740.

The PCI bridge provides an interface between the ASIC and the PCI bus. For
instance, the PCI bridge provides PCI-compatible signaling for the card. The PCI bridge
couples to a number of internal buffers 710 which temporarily store data and commands.
One of these buffers is wireless buffer 710c, which receives commands for controlling the
MAC. The PCI bridge also couples to a coﬁtrol buffer 710d, which serves as a temporary
storage location for control commands controlling the compression and frame preparation
engines. These control commands include reset commands, as well as other control
commands and configuration infoﬁnation (such as commands for setting compression

ratio, the image size, and the frame rate).

PCI bridge 705 also couples to graphics buffer 710a. This buffer temporarily stores
high level graphics data and commands (such as line draw commands), transmitted from
the application driver. The graphics engine 715 retrieves the stored data and commands

from buffer 710a to compose graphic frames.

One embodiment of graphics engine 715 composes graphical data in a YCrCb

display format from graphical primitives. Such a display format is advantageous when the

(&
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PCT/ US98/ 01820 for presenting an output presentation to viewers at this
unit. Input device 496 allows a user of the appliance unit to enter input
signals. Certain input signals are then forwarded to conputer 405.
Exanpl es of sypigbysasrsl Nput device include a keyboard, a cursecrifRodgeld er, a
renote controller, a keypad, a joystick, or a gane controller.

CQut put device 494, on the other hand, allows audi o data and/or visual data
to be presemplignqeani’s ot deiteds a ilevisien- Qmheremhodisants of the graphiss eapBaker s)
to the user of the appliance unit. Particul ar output presentations are
based on si gnselather digitalgraptic fommats.cssuckeaaRGBYUY) emyks eteditgepresenithegiolgs | i nk.
Exanpl es of such an out put device include a television, a PC nonitor, an
LCD screen, gpasfieakeperfoinging its operations,Ahd graplies enpige s@res tiedoynpoledvitanseia | nput
devi ce and one output device communicatively coupled to the conputer, one
of ordinary ggiRAMWid heth8R doAtolled 240, @&Hiél@’eﬁf@& as SHPGIEEr OB thd AReqaRP! | ance
unit do not include any input or output devices, or include  additional

i nput and ou di fferent enbodlnents of the appliance unit
do not connggg%ﬁglvéﬁ%ﬁg%ﬁ%ﬁguvhe I nput device to the conputer, or do not
communi catively couple output device to the conputer

Similarly, PCI bridge 705 couples to audio buffer 710b, which temporarily stores
audio data and commands transmitted from the application driver. In turn, the audio
engine 720 retrieves the stored data and commands from buffer 710b and, based on them,
composes the audio data accompanying the generated graphical frames. Audio engine 720
also stores its generated audio data in RAM 625 (which can be a DRAM) via memory

controller 740,

Memory controller 740 also couples RAM 625 to frame preparation engine 725 and
compression engine 730. Through this coupling, frame preparation engine 725 retrieves
graphical frames and performs digital filtering operations, such as audio-visual artifact
correcting operations, image scaling operations, and flicker reduction operations. After the
frame preparation engine completes its operations, it either (1) supplies the frame to the
compression engine, if this engine is idle, or (2) stores the frame back in the RAM to be

retrieved by the compression engine at a later time.

Compression engine compresses the graphical frames. In one embodiment of the
invention, this engine uses a known compression technique (such as an MPEG
compression technique) to compress the composed data frames for transmission. The

compression engine then either (1) supplies the compressed frames to MAC 735 if the
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The input and output devices 496 and 494 couple to conputer 405 via
transceiver 490 and I/O control unit 492 of the appliance unit.
Transceiver 490 is a digital wireless conmunication device for

comuni cating on a wirel ess channel to the conputer's digital transceiver
440. I n onewwgbgshhment of the invention, transceivers 440 giggds9fonte
spread spectrumtransceivers. Spread spectrum transceivers
utilize spread spectrum nodul ation to nodul ate signals. Spread spectrum
nodul at i on Méengeds a graphigal data fame, oy @)\ stpzes the spmpressed diames in the memory toyyn
98/ 34378

PCT/ US98/ 01&@tricvedapiadatet time by the MAGY oad band (which, for exanple, can be
ten tines as wide as the narrow band) with |ower energy content to

m nim ze noi se and interference. More specifically, spread -
spect rum t r ansceTheeMA(xetd 4 flag in tHedRAMGH ordedtodnform tlendosmpression engindthetrit t he
signal is distributed over a broad frequency range. This distribution

pattern is ishasgdodgiaphitid datdifiame! Heash HiRcMaOs fiap i6 ket f(indiguiripctiatthopi ng. I n
di rect sequence coding, the information to be transmtted is nodified by a

mul ti-bit bMAE i ekyel &%&M%e iyfrhsiod RhGAS Senli e Shiflprebse dhta QUL the
br oader frequency range. l'y the receiver knows the code,
first compressed byte) to the MAC, which will then feed it to the radio transceiver for
transmission. If the flag is not set, the compression engine determines that the MAC is not

ready for receiving graphical data, and thereby stores the data in the RAM.

The MAC also retrieves from the memory the stored audio data for transmission
via the digital transceiver. This controller synchronizes the visual and audio data
components, so that they are presented synchr(;nously at the appliance unit. Specifically,
the MAC links the audio and the visual data (merges the two generated graphic and audio
frames), in order to allow the computer system to provide a multimedia presentation.
Linking the two data types is an important function because otherwise the video and audio
would not be displayed in a synchronous fashion (i.e., lead to synchronization errors such

as lip synch errors).

MAC 7335 also interfaces with the digital transceiver to supply data to, and receive
data from, it. In one embodiment of the invention, MAC 735 implements an isochronous
protocol and is called an isochronous media access controller (“IMAC”™). AnIMAC isa
communication controller that can handle time dependent data, such as audio and visual
data. Isochronous data is typically transmitted through a connection oriented network
(such as a fixed point-to-point network or a circuit-switched network). This controller’s

protocol is in contrast to other media access controller protocols which process the
2z



and thus only it can decode the received signal. Aternatively, in
frequency hopping, a transmtter transmts at a particular frequency for a
short tine interval, then switches to another frequency for another short
interval, and so on. Only the receiver knows the random frequency

sel ecti on segweasINg- Furthernore, one enbodi ment périsaniRe vers
440 and 490 conmuni cate through an isochronous (i.e., tine sensitive) -
i nk. The operatiogn of an isochronous conmunication link is dependent on

const ant t i MEnsmissEon,eff netwask data withgpt guaranisaing deliNepstimeser pagkst erdgisyBfls i s  an
i ntegral nunmber of tine intervals between any two transm ssion, whet her
synchr onous isoghronensiprétpemistypicaliinuse atpagket-switched metwioglsi on capability is
beneficial for transmtting video and audio signals in real tinme. Thus,
one enbodi nent of transceivers 440 and 490 are spread spectrum

transcei ver s t hafThe MG dikeateril othetgodues ifshe ABIhEUsh dsithdkbuffers 710, the  The
/O control unit serves as an interface unit between the appliance unit's
|/ O devi cegrdphit engine 71 {BEAIdiCEnginkI 720, thOfthmho breparbfion éhglie!6and e a
programuabl e conputer or a control logic circuit of the appliance or the

E L 2 n Z SS : :’ : :] ézgﬂlbre@s%n SEiRPR0h, CBhAI& Yo ARG RlefrhSt CROY IGR7A5E The sipft bh 15O 8 tO
active whenever the MAC needs to inform the /O driver of the computer that it has
received an input command from the appliance unit. This signal is also active whenever

the system needs to be notified that the PCI card needs service. An interrupt controller

(not shown) would then respond to the interrupt signal.

The operation of the ASIC is as follows. Iniﬁﬂly, the circuitry of the ASIC is reset
by asserting an active signal on a reset line (not shown) coupled to all the ASIC circuitry.
Upon reset, the RAM is cleared and the memory controller is set back to a reset state.
Also, upon reset, the PCI plug-in-play software (stored in storage 435) ensures the proper

IRQ mapping and proper PCI address space mapping for card 615.

An application program then transmits a high-level graphical command for
presentations at the computer I/0 node and/or the appliance unit. This command is
intercepted by an output driver (such as virtual output driver VOFD described below by
rgference to Figure 13). If this intercepted command is also for a presentations at.the
appliance unit, this driver then forwards a copy of it to the PCI-mapped graphics buffer via
the PCI bridge. The graphics engine then translates the display data command (such as a

bit BLT command) to compose an image, which it then stores in the RAM.
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PCT/ US98/ 01820 I /O control unit 492 couples to transceiver 490 to
receive information supplied fromthe conputer via transceiver 440. The
control unit transforns the received information to a format capabl e of

present at i onwaleghkdygs appl i ance unit, and then supplies this pcebsysom2é his
unit's output device (e.g., to a television, a nmonitor, a speaker, etc.)

for presentation to_a user. . For |n%t ange, when conputer 405
conposes the audQe%hegraphiss eagingsores 5 FrARIetS frame in e dtfY (yhich serveyase
encoded) stream of audi o-visual data to the appliance unit, one enbodi nent
of the |/ 0O demetvfferra flagisseflietheARICd Adistireset; the frame prepargtienseogivel dat a
stream to extract the conposed audi o-visual data. For the enbodi nent

havi ng a corpetidbdicallylpalls this Saptrideternsine wbethersbeaR Abbstomn d sorhposed framenGeceuni t
415, 1/O control unit 492 sanples the received signal to extract the
commands andhi§ BaPRSES thEkinte pregatidion eAdite Gatae hb Erame Xihé B likdlinGaderedds.

In yet other enmbodi nents which have a conputer that transmts particul ar

d. i | 1di @- vi N .
audi o- vi sual, oMIPRsET Bftedlfit] dpeBifiofid) B ay hﬁﬂ&hsﬂﬁ%@&%@ﬂz&?&%ﬁom,

audi o-vi sual conmmanhds, the I'/O control unit extracts t nds ‘and

conposes additional audio- Vi ga .bas n.the extracted commands.
The control "THF sc?]ﬁ'%"ps?{fp%ﬁﬁ’éagfﬂ%iéﬁ %Jrlrl%%%go %gaﬁl - vi sual data to this
unit's output device for presentation. Prior to supplying the data to the
out put devi ce, O&%ﬁ?{ﬂ%%ialmrgep%paraﬁon operations, the compression engine obtains the

graphical frame in order to compress it. One embodiment of the compression engine,
which uses an MPEG1 encoding scheme, maintains a non-compressed composed frame in
the RAM. It then uses the non-compressed frame fo compress subsequent frames. After
the compression, the MAC obtains the compressed frame, prepares it for transmission, and

supplies it to the digital transceiver for transmission to the appliance unit.

ASIC 700 processes audio data similarly. Specifically, in case where the
application program (running on computer system 600) has audio components, drivers 435
receive audio commands and forward these commands to the .;mdio buffer of the ASIC. In
turn, the audio enginé takes these audio commands, generates audio data from these
commands, and then stores this data in the RAM. The audio data is then retrieved by the

MAC, which synchronizes it with the graphical data, and supplies it to the transceiver.

Figure 8 presents one embodiment of the /0 control unit 492 of the appliance unit
of Figures 4-6. This embodiment can couple to a television and speakers at the appliance
unit. In one embodiment of the invention, I/O control unit 800 is part of a settop box
which connects to a television. One such settop box is accompanied by wireless keyboard

and cursor controller, which serve as the input devices for the appliance unit.
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of the 1/0 control unit also encodes the extracted audi o-visual data in a
unique format for presentations at output device (e.g., an NTSC or PAL
format for a tel evision presentation). 1/0 control unit 492 al so
couples to input device 496 to receive input data fromthe wuser of this

unit's 1/ 0 ugidoesshsss coupling can be through a wirel ess chapfgisogisiseh as
an infrared or radio-frequency, digital or analog channel) or a wred

channel . The control unit_then forwards this data to the conputer via
transcei vers 490 Asrsiovm in Fignee 8 thipeanitol upibincludes ASIC 305 R AR 30S3NTSC/PAL

PCT/ US98/ 01820 decodes the conmmuni cati on and extracts the data fromthe
decoded conrenceden8lSinpuTpart 8200 rfhis controlumit conplestosiigital transceivex 490,dvhiclf in
needed, responds to the appliance unit. For instance, after extracting the

i nput dat a, dnbembodifi¢hesf the @éntioalid a spPead3pertii radibitafsceiven iy wranskeivdn t hen
I nstructs the processor to process the input data, and, if needed, to

respond to tRRARPLEMIGS, 41dirbeeives signals ﬂoﬂu[‘digiﬂl%aﬁ&@i%x%%%@mﬁfaﬁér gusstem 400
allows a user to interact with a conputer 405 froma renote appliance

node. From LS kGt &ive feivbd WerdfGront, Ad SGpRESsishal B ILSE 04"

More specifically, the transceiver supplies received signals to ASiC 805. Inone
embodiment of the invention, the transceiver receives composed and compressed audio-
visual data. In this embodiment, the ASIC decompresses the audio-visual data prior to
presentation. As mentioned above, the compression engine of one embodiment of the
invention uses an MPEG1 encoding scheme. Hence, for this embodiment of the invention,

ASIC 805 obtains the andio-visual data by performing an MPEG1 decoding operation.

ASIC 805 also couples to RAM 810 and input port 820. It uses the RAM to store
signals received from transceiver 490 and input port 820. Furthermore, through the input
port, the ASIC receives information from a user of the appliance unit. In particular, this
port receives signals from the appliance unit’s input devices (such as a cursor controller,
keyboard, etc.), converts these signals into digital data, and then supplies them to the
ASIC. In one embodiment of the invention, this interface is either a wireless transceiver

(such as an infrared or radio transceiver) or a wired port.

The ASIC then formats for transmission the information it received from the input
port, and supplies the formatted data to transceiver 490 to transmit across; the wireless
channel to computer 605. This transmitted information causes the computer to perform
certain operations, which in turn can affect the audio-visual presentation viewed by the

user at the appliance unit.
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on the computer, control the operation of the conputer, and/or control the
operation of a device coupled to the conputer (such as another conputer, a
conput er network, a peripheral, or an appliance). The user can al so

recei ve output presentations at the renote 1/Ounit fromthe conputer.
Sonme enbodi Ry s?.uS’fs the appliance unit are stationary, Wwhilperbdifikfe are
not. One portable appliance unit incI udes a portable I/O control unit and a
portabl e output device. e of ordi nary skill in the art would
appr eci at e t hat %ﬁi?&?ﬁfmtherswpé%éoe@ﬁ%wéﬁd SGF"%’G’(@M"@?“’%%?%@OO may be
used in conjunction with the invention, and that alternative system

conf i gur at i visual infyrmation prediionsly dessdedhbyt ASIC 805 had @ conversthisahigitabor

i nstance, alternative enbodi nents of the invention do not include a |ocal

|/ O node, ainfbrmatiomiatowmtanaiop fieaiat. t Spesificaliyyin dnesfidodiMlennof the inhrentiph, Fi gure 4
sets forth an appliance unit with a separate 1/O control unit 492,

transcei ver eft88br peifbrtista sk efcodfS protsh by tikhg ﬂi@itél%x@%@epreééﬂﬁu&{saﬂﬂd' nary

skill in the art vvould appreci ate that alternative enbodinents of the

| nventi on h@(ﬁﬁéﬁ cbn Pﬁ?@ﬁéoﬁin %gh%l}e‘?ﬂﬂ’g@rsdnﬁ gto'}?ﬁics?dnﬁﬁ‘rﬁ. as part of the

circuitry o I npu or out put evi ces.

This encoder couples to the ASIC via unidirectional signal link 825 and bi-
directional control link 830. Through the unidirectional link, the ASIC provides data to
encoder 815. The ASIC uses the control link to transmit and receive control signals (such
as horizontal sync, vertical sync, even/odd frame, etc.) to and from the encoder. ASIC 805
also couples to audio data link 835, which provides the audio output of the ASIC. This
audio link also connects to a digital-to-analog converter (“DAC”) 845, which converts the

received digital audio to an analog format and thereby provides an analog audio output.

Figure 9 presents one embodiment of ASIC 805 of Figure 8. As shown in Figure
" 9, ASIC 900 includes MAC 905, memory controller 910, decompression engine 915,
digital filtering engine 920, audio processing engine 925, NTSC controller interface 930,

command buffer 935, peripheral controller 940, and input port 945.

MAC 905 controls the flow of information to and from digital transceiver 940
through a bi-directional link. One embodiment of MAC 905 is an IMAC. The MAC
deposits transmitted signals in, or pulls the received signals out of, RAM 8§10 through
memory controller 910, which acts as an interface between RAM 810 and the circuitry of

ASIC 900.
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PCT/ US98/ 01820 Figure 6 sets forth a bl ock di agram of anot her

enbodi nent of the invention's conputer system This conputer system uses a
dedicated I/ 0O pr ocessing engine for processing sone or all of the I/0O

functions (s -g#udi o/ graphi cs processing, conpression, péibsioisds.
etc.) for the ap I ance unit. Thi s dedicated engine is fornmed on

an add-in card 615, which plugs into a PCl- connection socket of the
conput er and t heMasgs mxﬂsﬂ@slwwnwml@rmwanewfom@am. cate to
the conputer's resources (e.g., its processor). This systemincludes a

di gi tal traRAMidléyand36pples thepetticvedtinformationte franscéiverddp fordringmission backAS| C)
620, a random access nenory 625, and a read-only nenory 630.

Through an ast&fpaer 6069 Fbsinstiice)ifa @bet of tHe Appliahacaii fransmitsla kigaslity’® data to
and from the digital transceiver of the appliance unit. One enbodi nent of

this digitalgohttRafahy MAC Sbtaﬁs AR AASMIURS FiforHRibRStbRA ik RAM S10/Qid and 1S
provided in the Prismchipset fromHarris Corporation. Qher vendors who

provi de di glf&%‘fsﬁ{%@mﬁ’%{:n%od. h;l?sggig ig¢rs are Hewlett- Packard, AM,

Mot or ol a. 1s transceiver includes digital
PCS or digital cellul ar transcei vers. A nunber of enbodi ments of the

nventon use di Gt Sl aNBEeL EAP oA lua ALY B o Wiieks HsH0A Lnd v Ot ot

agai nst eavesdrop P

receives the signals transmitted by the appliance unit’s user. This port then supplies the
transmitted signal to input interface 945. In one embodiment, this interface is an infrared
devices association (“IRDA”) interface. This device uses a standard protocol for infrared -
devices to identify the appliance unit’s input device that transmifted the signal, and to

convert the transmitted infrared signal to digital data readable by ASIC 900.

The digital data then is supplied to peripheral controller 940, which may either be
fixed function logic or microcontroller for interpreting the data and identifying the input
signal (e.g., identifying the keystroke or mouse movement). The controller then stores the
identified input signal in command buffer 935, which under the control of memory
controlier 910 eventually forwards the received input signal to RAM 810. The command
buffer is provided just in case the received input signals cannot be stored immediately in
the RAM (e.g., in case the RAM is being accessed by another unit, such as when a frame is
being stored in the RAM). Once an input signal is stored in the RAM, a flag is set (by the
peripheral controller) to alert the MAC that it needs to retrieve input commands from

RAM 810 and forward them to transceiver 490.

MAC 905 also forwards all the information transmitted form digital transceiver 490

into memory 810 via memory controller 910. Once the MAC stores a complete frame in
28



enbodi nents of the invention performerror coding and decodi ng on the
transmtted and received signals in order to guard against errors due to
transm ssi on noi se. Transcei ver 635 couples to ASIC 620 through a
bi-directional link for transmtting data, address, and control signals.

Through thi syjgdishfgt i onal coupling, ASIC 620 VO 98Eprisosibiso
PCT/ US98/ 01820 conmuni cates with the processor of digital transceiver 635

to transmt and receive data to and fromthe appliance unit. ASI C
620 serves the memomy:itsatae Baginrthimemenydo fdigaterthatacempleie fravee baspeetance unit .
Several enbodinents of this ASIC conpose audi o-visual data from high-1evel
audi o and gpceivkd frain thotrmmsoeivsr. Theldécompeassior eriginetthemdstasis\tbe sefiBig)ofithee
conposed digital data to their appliance units for presentation. In

particul ar, flag anddveessey the RO viaris MembryAOhEDIRE (b refien@the eecgivedvomptesstdt a
based on the type of output device of the appliance unit. For

i nstance, ORFoShHidn eﬂ‘ﬁ@%&ﬁﬁs}esﬁmﬁh&f&e&hﬁééseﬂﬁﬁnfo?mam%csﬁb di spl ay
format, which is advantageous when the renote output device is
tel e,v' si on. pgf&'ﬁ{mg the inverse function of the compression function (e.g., performing MPEG

decompression) used at the computer 605.

The decompression engine then supplies the decompressed informaﬁon to a digital
filtering engine 920, which uses one or more digital filtering processes to correct any
audio-visual artifacts introduced during the transmission. One version of the
decompressed and digitally-filtered information is then stored back in the DRAM. The
decompression engine uses this version to decompress subsequent frames. Another
version of the decompressed and digitally-filtered frame is supplied to controller interface
930, which serves as a control interface with encoder 815. This output of digital filtering

engine 920 is also placed on link 840, as discussed above.

The decompression engine also couples to audio processing engine 925. The audio
processing engine extracts the audio sequence and corrects errors in the audio stream. The
output of the audio processing engine is then supplied to the controller interface. The
controller interface assures that the signals it supplies to encoder 815 comply with this
encoder’s specifications. This interface also maintains the synchronisity between the audio
frame output of the audio engine and the video frame output of the digital filtering engine,
by using the synch control signal 950 supplied by encoder 815 The synch control signal is

a basic set of ﬁming signals consistent with the specification of encoder 815 (e.g., with the

NTSC specification).
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enbodi nents of ASIC 620 use other digital graphic formats, such as RGB,
YWV, cnyk, etc., to represent the col or space. A nunber of enbodi nents of
ASI C 620 al so conmpress and encode the audi o-visual data prior to

transm ssion to their appliance units. ASI C 620 al so couples to

RAM 625, whi Gliobdsqaafes as a conposition buffer for storing peystisospiszual
I nformation for presentation, and as a scratch nenory for other functions

of the ASIC. For instance, when the application programforwards |
instructions to TereopssitionpbASH; 200 duying sereptionsf gignals fropy compwten 80T Wb nposes
a frame, conpresses it, and then stores it in the RAM In this
manner, the A®Svbe desedbed)VRANDe HO cantrolnmiiresetsi e storage lasgtéons dn the RAMN @t
conpressed franes prior to transm ssion to the appliance unit. Once the
ASI C i s readyesttoto ¢leaBmrts! Théieontrolifrintedfar wialdithen begiv\Bkéivingisynchyes t he
conpressed data fromthe RAM and forwards it to the digital transceiver

for transni ssgfitahdut A BRplay BGAce ilioWinkAuiotaRpR|ciRk 16 S fESlatep fifdM 630.
This menory stores the firmvare instructions necessary for the WO

98/ 34378 . . . . . .

ted h time). .
PCT/ US98/ OIB%CPtg)f)leorfg [ %aug%m%v%uéd'r&gr %t mIun a téllstu{':ont,ne)t his menory can store
| ook-up tabl es used by the

The synch signals start the operatibn of ASIC 900, by causing the decompression
engine to start looking to the RAM to determine if a flag has been set by the MAC to
indicate that a complete frame has been received and stored. Once a flag is set, the

decompression engine would retrieve a frame to decompress it.

After a predetermined amount of information has been decompressed, the digital
filtering process begins. The digital filter generates a first type of information for display
by accessing the streaming information coming from the decompression engine and the

stored parameters (ﬁﬁm the memory) needed to reconstruct the frame for display.

Similarly, after a.predetennined amount of infqrmation has been decompressed, the
audio engine begins processing the decompressed audio information, which it supplies to
the controller interface. 'fhis process would continue in a pipeline fashion throughout thé
reception of the frame, whereby the MAC stores the compressed information in memory,
the decompression engine accesses this information and decompresses it, the filtering
engine processes the visual-portion of the decompressed information with parameters it
obtains from the memory, and the audio engine process the audio portion of the

decompressed information.
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ASICin performng its conpression and digital filtering functions.

Figure 7 sets forth one enbodi nent of ASIC 620 of Figure 6. As shown in
this figure, ASIC 700 includes a peripheral conmponent interconnect ("PCl")
bridge 705, data and control buffers 710, a graphics engine 715, an audio
engi ne 720, {odeARFESsSi on engine 725, a frame preparation gofiseso{sid. a
nmedi a access controller ("MAC') 735, and a nenory controller 740.

The PCl bridge provides an interface between the ASIC and the PCl bus. For
i nstance, the PCFigiedpresems pneeimbodiment pisligital fransepiyers mpaddn therinyentionar d.
The PCI bridge couples to a nunber of internal buffers 710 which

t enpor ari | y Atshowndmthis figue, coerembetiiment©fi digisal transesiveh 1000dngJudes poiver| ess
buffer 710c, which receives commands for controlling the MAC The PCl

bri dge al so anfplifiercB005pfréquencyt doaverteri1 6k moédélaor/idmeinia@r10¢S, and basebsdpor ar y
storage location for control commands controlling the conpression and frame

prepar ati on pr&ReIoR €620, TR HaschH protessco? CHBIETo HRMNCSWHRE BhpleRBRBRRS, as
wel | as other control comuands ‘and configuration information (such as

commands fo rwi?e?éséhf&%oﬁslpg&&ié@ @'%gsgaver.r %is%fl&&l%r bR s Shta o, aﬁ? ?eg%i@%sl%a;aa e

rate). al so couples to graphics ‘bu . This
buf f t i t hi gh I hi t d h
e dr aw ooy Bhd RsrloPh b arerien G R (3 FenfRiRPe: Farde; aph s

|
engine 715 retrieves the stored data and ¢ommand

n
embodiments of the transcetver 1000 which utilize spreaci-spectrum technology, processor

1020 performs pseudo-noise code spreading. It also pro'vides scrambling for interference

rejection, antenna diversity for better coverage, and received signal strength indication.

The output of the baseband processor is supplied to modulator 1015. This
intermediate frequency (“IF””) modulator then encode and modulates the baseband data to
place the data in an intermediate frequency range (e.g., uses QPSK encoding to modulate
the data between 200 MHz and 400 MHz). The encoded and modulated data is then
pushed to a higher frequency range (e.g., 2.4 GHz, which is the allowed, unlicensed spread
spectrum frequency band) by up-converter 1010. The high-frequency data is then

amplified by power amplifier 1005 and transmitted via an antenna.

Transceiver 1000 operates in a complementary fashion when it receives a signal. -
Specifically, the antenna supplies the received signal to low noise amplifier 1005 to
amplify the signal. The high-frequency, amplified signal is then converted to an
intermediate frequency range by down-converter 1010. The IF modulator/demodulator
1015 demodulates and decodes the filtered, intermediate-frequency signal to obtain a
baseband sigﬁal, which it supplies to baseband processor 1020. After processing this

signal, this processor then notifies the MAC that it has received data.
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frombuffer 710a to conpose graphic franes. One enbodi nent of
graphi cs engi ne 715 conposes graphical data in a YO Cb display format from

graphical primtives. Such a display format is advant ageous when the
-7- WD 98/ 34378 -

PCT/ US98/ 01 6’?’%394 iance unjt's output device is a tel evi-SpEiysoshises
enbodi nents 0 e graphics engi ne wuse other ‘digital raphic formats, such
grap g g grap

as RGB, YUV, cnyk, etc., to represent the color  space. After perform ng
its operations, Figuregtlopreseots chart af the softwanefor gpgesladimeniefthen  t he RAM
via menory controller 740, which serves as an arbiter controlling the
access of ihvéidtibne Thisrprecesy caade iropleinentBad part of the appliG@ition progiayn, tHeCl  bri dge
705 couples to audio buffer 710b, which tenporarily stores audio data and

conmands 1 1 ghdAtinig spélerh) A dr i D BV Progessll l'OOQif-Fi%di'ellll sfarts &teepadds o
engine 720 retrieves the stored data and commands from buffer 710b and,

based on them, e BRARESIs hitfedtdl © data acconpanying the generat ed
graphi cal franmes. Audli o engi ne 720

The process then transitions to step 1110, where a determination is made whether a
new audio-visual instruction has been received. For instance, one embodiment of process
1100 makes this determination by checking the setting of a flag at a memory location. If
no new instruction has been received, the process transitions back to step 1110 to check for

a new instructions arrival in the next time interval.

However, if a new instruction has been received, the process then determines, at
step 1115, whether a presentation is being presented at the local I/O node. If not, the
process transitions to step 1125. If so, the process forwards the instruction to the local I/O
node’s processing engine, at step 1120. Based on the audio-visual instruction, the local /O
node’s processing engine then composes an audio-visual data stream for presentation at the

local node.

Next, the process transitions to step 1125. At this step, a determination is made
whether the a presentation is being presented at the remote appliance unit. If not, the
process transitions back to step 1110 to check for a new instructions arrival in the next
time interval. On the other hand, if received audio-visual instruction is also for a
presentation at the appliance unit 415, the process forwards the instruction to the appliance
unit’s processing engiﬁe, at step 1130. The appliance unit’s processing engine then
composes an audio-visual data stream (based on the audio-visual instruction) for

presentation at the appliance unit. As discussed above, this processing engine either is a
32—



al so stores its generated audio data in RAM 625 (which can be a DRAM via
menory controller 740. Menory controller 740 al so coupl es RAM 625
to frane preparation engine 725 and conpression engine 730. Through this
coupling, franme preparati-on engine 725 retrieves graphical frames and

performs digigleglssdrg! teri ng operations, such as audi 0-vi Ssuapcebssioas2b
correcting operations, imge scaling operations, and flicker reduction

operations. After the flanme preparation engine corrpl etes its operatlons

it either Pil)tog%ﬁi’mﬂ%teﬂﬁé’flﬁ‘mftad’f?‘}%”r%%? OBH ihpArtf the logicidt s engi ne
is idle, or (2) stores the frane back in the RAMto be retrieved by the
conpr essi oftheapglianse awit fe.g.ais part of @ control unit 492)Conpr essi on engi ne conpr esses
the graphical franes. In one enbodi nent of the invention, this engine uses
a known conpression technique (such as an MPEG conpression technique) to
conpress the coffpus step 8330 therpsovess tfapsitiomssstapnli1$8 whare itfiemninatonthisexysieon engi ne
then either (1) supplies the conpressed frames to MAC 735 if the

WO 98/ 3437 &he next cycle, process 1100 returns to step 1110 to check for a new instructions arrival in

PCT/ US98/ 01820 MAC needs a graphical data frame, or (2) stores the

conpr essed id RE¥EEmb &8, MREBFoéeds Gontinues to cycle until the computer or remote node is

turned off.

Figure 12 presents the general operational flow of one embodiment of the
invention, in which the above-described process 1100 of Figure 11 is performed by I/O
drivers. In this embodiment, application program 1205 first generates high level audio-
visual command, which it supplies to operating system 1210, The operating systems then
converts the high level commands to audio-visual primitives, aﬁd forwards the.se primitives

to I/O drivers 1215.

The I/O drivers then decide whether a presentation is being presented at the local
I/0 node. If the audio-visual instructions are dﬁccted to the local I/O node, drivers 1215
route this instruction to the local I/O processing engine. This engine, in turn, composes
audio-visual data based on the instructions and forwards the data to the local node for
presentation at the local output device. For instance, based on received high-level graphic
commands, the local I/0 engine can prepare digital RGB frames, which are then converted
to analog RGB data to drive the electron gun of the cathode ray tube (“CRT”) of a PC

monitor at the local node.

If the instruction is not directed to a presentation at the local I/O node (i.e., if no

presentation is being presented at the local 1/0 node) or if it is also directed to a
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be retrieved at a later time by the MAC The MAC sets a flag in
the RAMin order to informthe conpression engine that it is ready for a
graphi cal data frame. Hence, if the MACs flag is set (indicating that the
MAC is ready for data) then the conpression engine sends the conpressed

data (e.qg., wbssdsr€ st conpressed byte) to the MAC, which vpdtuideméeed it
to the radio transceiver for transmssion. If the flag is not set, the

conpressi on engine determ nes that, the MAC is not_ ready for receiving

gr aphi cal d&®rerentation at theyappliance ypib drivers 141y then W%tompphance unit's The MAC
also retrieves fromthe nenory the stored audio data for transm ssion via
t he di gital procsspingsngine. Oppiofondimary skill isrthegrhwnvld nealize thaty evepi thongh Bignreaudi o
data conponents, so that they are presented synchronously at the appliance
unit. Speci fizgkitbryally présentt/A@ diiffetent 'O raxesding eagited, ireonei embatlineat of therer ges
the two generated graphic and audio franes), in order to allow the

conput er sy ShRitibwtheseWoGso o%ssﬁﬂg'b ipifiesl{tardthe S itdviile engineVdhilkautiliRpgt Wo dat a
types is an inportant functio ecause ot herwi se the video and audl o would

not be di spl @"ﬂﬁ nchroni zati on
errors suchn%gg “."‘g“"g‘"nc rrors?"‘fnﬁi‘%gﬁﬁ"(-é %‘%ﬁ f(g"gnﬁterfaces W th

the digital transceiver to supply data to, and receive data from it. In
one enbodi nent ofg Ly MG d,hm 0 %ip

protocol and is cé’%‘%ﬁeytg%gaslo aFuonouss,l?aﬁ?anl a ‘gggséslﬁbon{rolf (ﬁ?&%%ﬁ&s) An
IMACi's a processing engine 415 composes audio-visual data for presentation at the appliance unit.
For instance, based on received instructions, one embodiment of the appliance unit’s I/O

engine composes digital YCrCb data. The computer’s digital transceiver then transmits the

composed audio-visual data to the appliance unit.

The appliance unit’s transceiver then receives the transmitted data, which it passes
to the appliance unit’s I/0 control unit. This control unit decodes the received signal to
extract the composed audio-visual data. One embodiment of the I/O control unit also
encodes the extracted audio-visual data in a unique format for presentatior}s at the remote
output device. For example, in one embodiment of the invention, 1/O contro] unit receives
YCrCb signals, and converts these signals to NTSC or PAL encoded signals for display on

the television.

An alternative embodiment of the appliance unit’s I/O processing engine does not
compose the audio-visual data for the appliance unit, but rather transmits the audio-visual
commands to the appliance unit. In this embodiment, I/O control unit 492 first decodes the

received signal, and then composes audio-visual data based on it.
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comuni cation controller that can handle tine dependent data, such as audio
and visual data. |Isochronous data is typically transmtted through a
connection oriented network (such as a fixed point-to-point network or a
circuit-switched network). This controller's protocol is in contrast to

ot her nedi a gagontrol ler protocols which process the pcrasesnis2o
23 BEPETRs -

PCT/ US98/ 01820 .transmi ssion of network data w thout guaranteeing delivery
ti mes or packet UryképnotherembodimentofithhinyentionApplisics upiy FOxupgeysingengine
packet - swi t ched net wor k. The MAC, |ike several other nodul es of

t he ASI C ( stxahsnits garticuban hfidio-visvdlComiraads tkquapplianea gnit'e I/OLéontrohunita wlile
engi ne 720, the frane preparation engine 725, and the conpression engine

730), coupl @folcombbiing didaransipitting Ado-Visuakdatd Based B othbrgtdio-disual Borbmbddse i s
active whenever the MAC needs to informthe 1/O driver of the conputer that

it has reCQWQe:ﬂEbdhﬁ&H}th&?@"@%ﬂﬁ'olf\ﬁxﬁr&&% BORCEFOAF Sonttidrdds add'data, 3h@nal i s

al so active enever the systemneeds to be notified that the PCl card

noeds Ser Vi CSmpils bkl Rlais H3hd Qe oo oA e SURURY il "o T €5PONC t0

the interrup

Thus, as shown in Figure 12, one embodiment ;xf the invention taps out the
information for the appliance unit at an earlier operational stage than the prior art systems
of Figures 1 and 2. Hence, unlike the prior art systems, one embodiment of the invention
does not generate the I/0 data for presentation at the appliance unit by intercepting and
converting the I/O data for presentation at the local node. Rather, one embodiment of the
invention intercepts the audio-visual commands before they have been processed for the

local node, and forwards them to the unique I/O processing engine of the appliance unit.

In this manner, the presentation presented at the appliance unit has superior quality, -
because it is comiposed in a output type sensitive fashion. Specifically, the presentation at
the appliance unit has not been generated based on a presentation for the particular output
devices at the local node, but rather has been specifically tailored for the output devices at

the appliance unit.

For example, when the local node’s output device is a PC monitor and the
appliance unit’s output device is television, the television’s NTSC or PAL presentation is
not based on analog RGB signals generated for the PC monitor. Rather, this display has
been specifically composed from the audio-visual commands for the television. For
instance, in one embodiment of the invention, the appliance unit’s I/O engine composes

YCrCb digital display data from graphical instructions, fof a television presentation.
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The operation of the ASICis as follows. Initially, the circuitry of the
ASICis reset by asserting an active signal on a reset |ine (not shown)
coupled to all the ASIC circuitry. Upon reset, the RAMis cleared and the
nmenory controller is set back to a reset state. Al so, upon reset, the PCl

pl ug-in-pl ay pwipdsisge (stored in storage 435) ensures the pﬁ»@pﬁggg,dlm
mappi ng and proper PCl address space nmapping for card 615.

application progran1then transmts a high-I|evel graphical conmmand for
present ati ons at Higwreddsptsferth the sofivpgearghitechire ofiane smbpdimentofihg inventigns
command is intercepted by an output driver (such as virtual output driver
VOFD descr i bEhis émbalimént leveriges functionplity Fpupdrie extigjng dperatihg systemsdsuwbps ed
command is also for a presentations at the appliance unit, this driver

then forwar dwilo6ePI®Rbyiutilitiag itbﬁatﬂ@dﬂ?&pmdn@ﬂcaﬂiﬂaﬁﬁ aildinbese drivers, Thie PCl
bridge. The graphics engine then translates the display data conmand (such

as a bit B
RAM LemoRiRER diHeH g%gf%lgs £PIPpRERiof Prdgidd $30500h GbritingsP§En 38 10, §uinBerd d1€

PCT/ US98/ 01 gggh engi ne stores a conplete frame in
the RAM (whic dmé?r\sfeagdg‘sgg‘gﬁm ?gkrrg erg) aflag is set in the ASIC. After

reset, the frame preparations engi ne
The application program performs certain types of tasks by manipulating text,

numbers, and/or graphics. Examples of such a program include word processing
programs, such as Microsoft Word®, or a multi-media game program, such as Nascar
Auto-Racing®. Application program 1305 interfaces with the components and modules of
the computer through operating system 13l10. Examples of such an operating system
include Microsoft Windows 95® and Microsoft NT®. The operating system serves as the
foundation on which application programs operate and controls the allocation and usage of
hardware and software resources (such as memory, processor, storage space, peripheral
devices, drivers, etc.). As shown in Figure 13, operating system 1310 serves asthe
interface between application program 1305 and I/O drivers. Thus, the application

program transmits and receives instructions to and from the drivers via the operating

system.

The software for performing 1/0 tasks is usually organized into device drivers.
Drivers are control programs that enabl;: a computer to work with output devices (i.e.,
provide the instructions necessary for controlling the J/O devices). They are called by the
application program whenever /O processing is required. Even though Figuare 13 presents
the drivers as separate modules than the operating system, one of ordinary skill in the art

would realize that, in one embodiment of the invention, some or all of these device drivers
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periodically polls this flag to determ ne whether the RAM stores a conposed
frame. Once this flag is set, the frane preparati on engine starts reading
the frame Iine by line in order to performs digital filtering operations,

such as audio-visual artifact correcting operations, inmage scaling

oper ations, wH9sddshEker reduction operations. Af t epcrinisdsipisaore
preparation operations, the conpression engi ne obtains the graphical frane

in order to conpress it. One enbodi nent of the conpression engine, which
uses an MPEEE OPFaHEE MFleatHbFRILingsy As0 PRgofordinsry skitin theasgvouldisalizsdhaty ane i n
the RAM It then uses the non-conpressed franme to conpress subsequent
frames. Aft eertain driversoarporepaiydbe application@ragmams ns t he conpressed frane,
prepares it for transm ssion, and supplies it to the digital transceiver
for transm ssion to the appliance unit. ASI C 700 processes audio
data similarly. DBrigersirchelelay oufpnt sehefadrivinsr1320 for regajating thetopetatiq aftputput
(running on conputer system 600) has audi o conponents, drivers 435 receive

audi o comugekiced|whch as dieplely ddVaces ardpriidisland puhiet afdtiverst3bs eor repfuldting ASI C.

In turn, the audio engi ne takes these audi o commands, generates audi o data

from these yeQERRAGSof RS deliRES, Blcla8 ioke|oafiPind theeukrde? cBMiLAhe audio data

Is then retrieved by the MAC, which synchronizes it wth the graphical
data, and supplies it to the transceiver. Figure 8 presents one
enbodi ment of t hgykid? ePpEDRAVerdNi t 492 of the appliance unit of Figures
4-6. This enbodi ment can couple to a television and speakers at the
appl i ance

For the embodiment shown in Figure 13, the output set of drivers include VOFD
1330, VDD 1335, and VSD 1340. VOFD stands for virtual output filter driver. This
driver is responsible for passing a copy of the audio and graphics calls, which the operating
system invokes for audio-visual presentations at the local node, to the appliance unit’s VO

processing engine, if the received instruction is also for a presentation at the appliance unit.

VDD and VSD respectively stand for virtual display driver and virtual sound
driver, and are device-specific contro]l programs for respectively regulating the operation of-
the display device and the speakers. In one embodiment of the invention, VDD and VSD

are standard device drivers accompanying the Windows 95® operating system.

The operation of the output drivers will now be described. Initially, the application
program issues a high level audio-visual instruction (e.g., line draw) for a presentation at
the local I/O node and/or the appliance unit. Depending on whether the instruction is an
audio instruction or a video instruction, the operating system then issues an audio call or a
graphics call to invoke either VSD or VDD to write to the audio engine or the graphics

engine of the I/O processing engine.
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unit. In one enbodinent of the invention, I/O control unit 800 is part of a
settop box which connects to a television. One such settop box is
acconpani ed by wirel ess keyboard and cursor controller, which serve as the
i nput devices for the appliance unit.

25 wH 9884396 378 PCT/US98/01820
PCT/ US98/ 01820 As shown in Figure 8, this control unit includes

ASI C 805, RAM 805, NTSC/ PAL encoder 815 inpklt,port 820. This_control unit
coupl es to digi t 3 onecmbedimentef thejgveniion these alls, indtumm, £t Fauss the FOK o
invention is a spread-spectrumradi o transceiver. This transceiver
transmts sidgwesliebe imvokedd Forthis emhodimant dhespsendsrgodeirelating|to opeambhodiment o535 of
conputer 605. In turn, this transceiver receives signals from and

suppl i es si yORDistrecitedbelow805. More specifically, the transceiver
supplies received signals to ASIC 805. In one enbodinent of the invention,
the transcei ver receives conposed and conpressed audi o- visual data. In

t hi s enbodi nent , Pédudo ADdefelcCOFPr esses t he audi o-vi sual data prior to
presentation. Asifiabshienesdl éeave, the conpression engine of one enbodi nent
~of the inventiogegges an MPEGL encoding schene. Hence, for this embodi ment
of the invention, ;rpaacht fiidg Obtai ns the audio-visual data by performng an
MPEGL decodi ng opgggﬁ} I on.

Read Text_Attribute
VxDcall Prez_TextRemap
end
Write Remote_Display Reg
end
else if Audio_Event then
begin
If MIDI then
read MIDI_Interface
else
read Audio_Attribute
Write Remote_Audio_Reg
end
end
clear_flags
RET

VOFD forwards the graphic call (e.g., the graphical device interface, GD], call in
Windows®) or the audio call to the graphics engine or audio engine of the local node. As
apparent from the pseudo code recited above, this driver also forwards copies of the
graphics and audio calls to the graphics and audio engines of the appliance unit. In
addition, if this driver detects graphical text string calls (e.g., GDI text string calls), it
invokes Prez.dll for post processing text in order to prepare it for display on the remote

display terminal (e.g., post processing text for TV compliant display).

Specifically, VxDcall Prez_TextRemap command invokes Prez.dll for post

processing text to be compliant with the display standards of the remote display terminal.
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ASI C 805 al so couples to RAM 810 and input port 820. It uses the RAMto
store signals received fromtransceiver 490 and i nput port 820.
Furthernore, through the input port, the ASIC receives information froma
user of the appliance unit. In particular, this port receives signals from
the appl i angfpogiss7sS | Nput devi ces (such as a cursor contr @drasseseiERyboard,
etc.), converts these signals into digital data, and then supplies themto
the ASIC. 1n one enmbodinment of the invention, this interface is either a
wirel ess trERScancshe (?E]B@Hte%mﬁsnth%’fh? sppligation’ SrcaWti iSAhgrarlicadext sBinga wi r ed
port. The ASIC then formats for transm ssion the information it
recei ved f reath it irvokesRrez diptorperform thegemappingsthattiendcessanytfordisplapting the text
transceiver 490 to transmt across the wireless channel to conputer 605.
Thi s t r ansnintenéetl fonfhensal displaydeviceonttheremongdisptdy devicpeThis temappitigican n
operations, which in turn can affect the audi o-visual presentation viewed

by the usepmchbe foﬁl?ccﬁ&ﬂ’einﬁ%ﬁ%%}iﬂype remapping, fode8@HiBE, (3 Prez.dll then writes
PCT/ US98/ 01820 5 further couples to encoder 815. This

encoder (1) ?&ﬂpﬁ@@m&@&tﬂh@i’xﬁﬁé graphics processing engine. VOFD then writes a copy of

the graphics call to graphics engine of the appliance unit’s I/O processing engine.

On the other hand, if VOFD determines that the OS call is an audio instruction, and
if the driver determines that the audio instructions are in a MIDI (i.e., a musical instrument
digital interface) format, it the reads the MIDI_Interface to obtain the audio content.
Otherwise, it reads the audio attribute contained in the Audio_Event instruction. In either
case, VOFD then writes the audio content (obtained from the MIDI interface or the audio
instruction) in the audio engine of the appliance unit’s I/0 processing engine. Finally,
VOFD clears the flags (e.g., the flag that causes VOFD fo be called) and resets to await for

additional audio-visual instructions.
Input Drivers

For the embodiment shown in Figure 13, the input set of drivers includes VID
1345, VKD 1355; and VMD 1350. VID stands for virtual input driver. This driver
services remote input devices, by passing the data from the appliance units to the
application program via VKD, VMD, and the operating system. The data from the local

1/0 node is directly serviced by VKD and VMD.

VKD and VMD respectively stand for virtual keyboard driver and virtual mouse

driver, and are device-specific control programs for respectively regulating the operation of
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visual information previously decoded by ASIC 805, and (2) converts this
digital information into an analog format. Specifically, in one enbodi nent
of the invention, encoder perfornms a matrix encodi ng process by taking
digital YCrCb representations and realizing the conplex encoding of either
NTSC st andar ¢ygdssds St andar d. Thi s encoder coupl epcrashsnaswS| C
via unidirectional signal link 825 and bi- directional control |ink 830.

Through the unidirectional link, the AS]C prqvi des dat 0 coder 815.
The ASI C usdhe ksyboard and b maussc lpone pmy metggaieﬂ%@ép%%%ﬁmﬁ} #Ral s

(such as horizontal sync, vertical sync, even/odd franme, etc.) to and from
t he encoder staa@ir¢dedise drivessaccompanyingtike Winlows §a®opeiating $88m. whi ch provi des
the audi o output of the ASIC. This audio link also connects to a
digital -to-anal og converter ("DAC') 845, which converts the received
di gital audi o t o Thaoperatiangofitioy imput daivers wikk nesy pe desotibetily mferennatodhe pssidm
out put . Figure 9 presents one enbodi nent of ASIC 805 of Figure 8.
As shown i n cotgfor ene EmbodahéntdP VID deiverdedtedBao®05, nenory control | er 910,
deconpression engine 915, digital filtering engine 920, audi o processing
engi ne 925, NISC controller interface 930, command buffer 935, peripheral
controller 940, P3ehdoQsde foPMIDI45. MAC 905 controls the flow of
information to and fromdigital transceiver 940 through a bi-directional
link. One enbodi FEEPCCARDMKQ ®eh is an | MAC. The MAC deposits transmitted
signals in, or pwegin the received signals out of, RAM 810 through
Read Remote_IQ_reg
if Keyboard_Activity then
begin
Read ScanCode
Read RepeatCount
Read ShiftState
VxDcall VKD_API_Force_Key
end
else if Mouse_Activity then
begin
Read AbsoluteX
Read AbsoluteY
Read ButtonStatus
VxDcall VMD_Post_Absolute_Pointer Message
end :
end
clear_flags
RET

As set forth in the pseudo code recited above, one embodiment of VID starts once
PCCARD_IRQ signal is active. The VID then reads the data in the I/O register of the
remote processing engine. If this data pertains to a keyboard activity at the appliance unit
(e.g., a flag has been set to indicate that the data relates to a keyboard activity), the driver
then extracts the scan code, repeat count, and shift state from the keyboard data. It then

forwards this extracted information to the application program via VKD and the operating

system. In other words, VID invokes VKD in order to use the standard application
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menory controller 910, which acts as an interface between RAM 810 and the
circuitry of ASIC 900. WO 98/ 34378

PCT/ US98/ 01820 More specifically, in certain instances, the MAC
retrieves information from RAM 810, and supplies the retrieved information

to transcei va,b,g,g%.,;or transm ssi on back to conputer 605. pefpssspigance, if

a user of the appliance unit transmts a signal to I/O control unit, the

MAC obtains the transmtted informatjon stored in RAM 810 and, forwards it
to conput ePrepyEnming interfpess 64Ris) exporied by the VKD toferwasd the sxiaartessistado theyput
port 820 (which can be a wireless infrared transceiver) receives the

si gnal s tr applivatiorepropsant. he appliance unit's user. This port then supplies
the transmitted signal to input interface 945. In one enbodi nent, this
interface is an infrared devices association ("IRDA") interface. This
devi ce uses a siOmthaoilleyhiant Gt the datann thel/Oaregiiter dfthe cansot¢ procebsing ehging he
appliance unit's input device that transmtted the signal, and to convert

t he t r ansnigeffifls o't thauise AcViIRID eradisdhd @irsofl Pbsitiorabead (dsdlite Xd 900.
The digital data then is supplied to peripheral controller 940, which may
ei ther De ahsolute Y) and the button value data from the I/O register data. This driver then invokes

VMD to use its standard APIs to forward the extracted data to the application program.

Finally, VID clears the flags (e.g., the flag that causes VID to be called) and resets to await

for additional input commands.

As apparent from the discussion above, the invention is advantageous because it
provides a method and apparatus for incorporating an appliance into a computer system
through a wireless link. If uses superior digital wireless communication link. Several
embodiments of the invention utilize direct sequence coding, spread spectrum link. Sucha
link is immune from interference noise (such as intra-cell interference noise generated in
the communication cell formed around the periphery of t.he computer and the appliance
unit, or inter-cell interference noise generated by noise sources outside of the

communication cell formed by the computer and the appliance unit).

A direct sequence coding spread spectrum link also provides protection against the
multipath phenomena, because the multipath signals appear as uncorrelated noise to the
spread spectrum receiver. Thus, when such a link is used, the quality of the transmitted
1/O data and the output presentation is not deteriorated. The embodiments of the invention
that utilize other digital transceivers, guard against signal degradation_due to noise by

performing error coding and decoding.



fixed function logic or mcrocontroller for interpreting the data and

i dentifying the input signal (e.g., identifying the keystroke or nopuse
novenent). The controller then stores the identified input signal in
command buffer 935, which under the control of nenory controller 910
eventual ly fgp %&the recei ved input signal to RAM 810. Tgrerneeomas
buffer is provided just in case the received i nput signals cannot be stored
i medi ately in the RAM (e.g., in _case the RAMis being accessed by anot her
unit, such as whiMgnyembediments of the inygntianplseprovide ngeowadjgitalpammuaication ut
signal is stored in the RAM a flag is set (by the peripheral controller)
to al ert thinkvi¥drteRanplefthe erebodiments of the énventiangbet utibzendiredssefinence cddidd 810 and

forward themto transceiver 490. MAC 905 also forwards all the

i nf or mat i onsjireaspBitiin€EnksPuitlize iefddditlg doliebs efreattthe $iBhhls ovek ther@atible 810 Vi a
menory controller 910. Once the MAC stores a conplete frane in WO
98/ 34378

bandwidth, and transmits data in this encoded fashion. Only the receiver has the encoding
PCT/ US98/ 01820 the nenory, it sets a flag in the"nmenory to indicate that a

conplete fr Q?dlsﬂ [ | f SrdnANe Lye T essi on
engi ne then@‘g%t ec s&teﬁ@yghg?%?{r?\éle%f“{eg@&% ag aﬁﬁ%t\é"egls“éségﬁﬁg&ﬁﬁ%vi a the
menory controller tqQ retrieve,the recei v%-ld, CO resslgd . .

cannot tap into the communications between the computer and the appliance unit.

Protection against eavesdroppers is also an advantage of the embodiments of the invention

that utilize other digital transceivers which transmit and receive encrypted data.

Also, one embodiment of the invention taps out the information for the appliance
unit at the command level and not the data level of the prior art. Hence, unlike the prior art
systems, one embodiment of the invention does not generate the I/O data for presentation
at the appliance unit (e.g., does not generate analog NTSC or PAL encoded signals for a
television) by intercepting and converting the /O data for presentation at the local node
(e.g., intercepting and converting the analog RGB signals for a PC monitor). Rather, for
the éppliance unit, one embodiment of the invention intercepts the audio-visual commands
before they have been processed for the local node, and forwards them to the unique /O

processing engine of the appliance unit.

In this manner, the presentation presented at the appliance unit has superior quality,
because it is composed in a output type sensitive fashion. Specifically, the presentation at
the appliance unit has not been generated based on a presentation for the particular output
devices at the local node, but rather has been specifically tailored for the output devices at
the appliance unit. For example, when the local node’s output device is a PC monitor and

the appliance unit’s output device is television, the television display is not based on
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i nformati on. The deconpression engine then deconpresses this information,
by performng the inverse function of the conpression function (e.g.,
perform ng MPEG deconpression) used at the conputer 605. The
deconpressi on engine then supplies the deconpressed information to a
digital filkgeas@yengi ne 920, which uses one or nore digi tyraidoRite N
processes to correct any audio-visual artifacts introduced during the
transm ssion. One version of the deconpressed and digitally-filtered

i nf or mat i onanalog KGR signals genemedddor thetNCemomon R#ﬂhg’t%@wlé@éf‘@h engi ne uses
this version to deconpress subsequent franmes. Another version of the
deconpr essespeeifidaldi epmpmiséd/frém thecaraphids cammands fortbp tdlevdsiony Frwimstapkt, én one
interface 930, which serves as a control interface with encoder 815. This
out put of degbédimettidf tRrihvigition; nlis 4ppliskitd uhit’s MOsengileaomPoses YIOrCk dipi@l as

di scussed above. The deconpression engine al so couples to audio
processi ng gugh8atd fem ghishiG fisuctidhCESSI Ng engi ne extracts the audio
sequence and corrects errors in the audio stream The output of the audio
processing engine is then supplied to the controller interface. The
controll er int er jAge adSSeRdn bPbech AscHib@l A rirbreBltBl iR sERGRACT 815

conply with this “enco S specifilcations. Intertace alsSo nmai ntains .
t he synchronisity be en the audio_ fr out.p of the audi o,.engi ne and
the V) deo. f PetRls Bue Bt OGRnY FSn B e B iy Teaitid hardhe b Enefp B R he oyncn
control signal 950, s |l i ed_ by encoder 815 The synch control signal_is

! gembodied in ol{t?ee: slpecific %rms w?tﬂout departing ?romythe spirit oft the inveix on. Fér

example, even though some of the above-discussed embodiments (e.g., the embodiment

set forth in Figure 4) have been described as-processing audio-visual data and
commands, one of ordinary shill in the art would appreciate that alternative embodiments
of the invention process other types of muilti-media data and commands (such as tactile

data and commands).

Moreover, while Figure 7 presents a specific example of the ASIC of Figure 6,
other embodiments of the ASIC of Figure 6 perform different tasks than the ones
performed by ASIC 700. For instance, the compression operation can be performed
outside of ASIC 620. Thus, one of ordinary skill in the art would understand that the
invention is not to be limited by the foregoing illustrative details, but rather is to be

defined by the appended claims.
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a basic set of timng signals consistent with the specificat-i r
25195 (e.g., Wv&)hgg?g43l;gsc speci fication). H!iﬂlﬁ“l“i"]ﬁ‘i'j “ i!"

PCT/ US98/ 01820 The operation of ASIC 900 during reception of

signal s fromypegRishe’ 605 will now be described. Wien the péfausssnisael unit
resets, the storage locations in the RAMare resets to clear states. The
controller interface would then begin receiving synchs sinultaneous to the
di spl ay device allow ng audi o sanple cl OMI ign for later first
reception of audio (audio would remain muted until such tine). - The

synch signals start the operation of ASIC 900, by causing the deconpression
engine to start Wewlaimy to the RAMto determine if a flag has been set by
the MACto indicate that a conplete frame has been received and stored.
Once a flag is set, the deconpression engine would retrieve a frame to
deconpress it. 1. Af Agnethodforincerperatingen enphianne woit intp A GPMPUELN has
been deconpressed, the digital filtering process begins. The digital

filter genersgitas, the hiethod comprising thersteps ofat i on for di spl ay

(a)

establishing a digital wireless communication link between

an appliance unit and a computer;

providing an output disblay presentation on a display screen

®

of the appliance unit based on the signals transmitted from the computer via said link.

2. The method of claim 1, wherein said link establishing step

comprises the step of establishing a spread spectrum wireless link.

3. The method of claim 1, wherein said link establishing step
comprises the step of establishing a spread spectrum wireless link between the computer

and an audio-visual equipment.

4, The method of claim 1, wherein said link establishing step
comprises the step of establishing a spread spectrum wireless link between the computer

and a television.

5. A method of incorporating an appliance unit into a computer

system, the method comprising the steps of:

@

establishing a digital wireless communication link between

isiskie

the appliance unit and the computer;
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by accessing the stream ng information com ng fromthe deconp

and the stored paranmeters (fromthe menmory) needed to recons“mmmn mmmﬂ”“l
frame for display. Simlarly, after a predeternined anotinttofs s

i nformati on has been deconpressed, the audio engine begins processing the

deconpr essedygWgis@ss Nformation, which it supplies to the canénssbofito
interface. This process would continue in a pipeline fashion throughout the

reception of the frane, vvhereby the MAC stores _the conpressed information
in menory, the deconpress®bn dgiRE nERtcomEEndsirom ap iR davics ot died
deconpresses it, the filtering engine processes the visual-portion of the
decorrpressedppliahctrmﬂti on with paraneters it obtains fromthe menory, and
t he audi o engi ne process the audio portion of the deconpressed

i nformati on. WO 98/ 34378

PCT/ US98/ 01820 Fi oie) e Forwardisgthesecoived npotsignabsit tief codipgiet wia the
transceivers used in the invention. As shown in this figure, one .
enbodi ment  Q@fgitdi Wirélads Hnkanscei ver 1000 i ncludes power anplifier 1005,
frequency converter 1010, nodul at or/ denodul ator 1015, and baseband
processor 1020. The baseband processor couples to the MAC, which inplenents

the 6. The method of claim 5 further comprising the steps of:
(@  processing the input signals at the computer;

(b)  inresponse to the processing of the input signals,
transmitting signals from the computer to the appliance unit through the digital wireless

link;

(c)  providing an output presentation at an output device of the

appliance unit based on the signals transmitted from the computer.
7. The method of claim 5 further comprising the steps of:
(a)  processing the input signals at the computer;

(b)  inresponse to the processing of the input signals, modifying

an operation performed on the computer.

8. The method of claim 7 wherein the modifying steps comprises the

step of modifying the operation of a device coupled to the computer.

9. The method of claim 7 wherein the modifying steps comprises the

step of modifying the operation of a peripheral device coupled to the computer.
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W rel ess protocol of the transceiver. This controller transm
and receives data from the baseband processor, which prepar%E'ImBﬂ&mmllLu”m
stream for transm ssion. For the enbodinments of the transceiv *
utilize spread-spectrumtechnol ogy, processor 1020 perforns pseudo-noise

code spreadiypgoegi4srsd! SO provides scrambling for interferenggrai®bbe@id ON,
antenna diversity tor better coverage, and received signal strength

i ndi cati on. The out put of the baseband processor is supplied to
nodul at or 1015. Thi s 10i nt dheingthed of elaiwy 7 ahespin the modlifyipg seps eomprisesthencode
and nodul ates the baseband data to place the data in an internedi ate
frequency rswemef nialifying the eperafiesiof emntlatiappliance wnitchobpleé to thk eomipiter. bet ween 200
MHz and 400 MHz). The encoded and nodul ated data is then pushed to a

hi gher frequency range (e.g., 2.4 GHz, which is the allowed, unlicensed
spread spectrum freddenc{Thearthodby claim T evherein the mbaifging Steps dontgphiséstheuency
data is then anplified by power anplifier 1005 and transmtted via an

antenna.  step of modifyRipEEbpeRitichGP R sedad adrfsutérn a conpl enentary fashi on when
it receives a signal. Specifically, the antenna supplies the received

signal to low noise anplifier 1005 to anplify the signal. The

hi gh-frequency, anplijhi ed Tht @iddlodiof clalte s fEr@idY &inhBidgGhd&tepsiopt €r nedi at e
frequency range by down-converter 1010. The |F nodul-ator/denodul ator 1015
denodul ates and decodes the filtered, internediate-frequency signal to

obtain a baseband signal (awhi %&ﬁiﬁﬁgg@hhggoﬁlthm%%% Z‘E‘Qé 1020.

After processing this signal, this processor then notifies MAC that it

has recel vegldidhaid link;

(b)  presenting an output presentation at an output device of the

appliance based on the signals transmitted from the computer.

13.  The method of claim 12, wherein said presentation step comprises
the step of presenting an output display presentation on an output display screen of the

appliance.

14.  The method of claim 13, wherein said presentation step further
comprises the step of presenting an output audio presentation at an output audio device of

the appliance.

15.  The method of claim 12, wherein said presentation step comprises
the step of presenting an output audio presentation at an output audio device of the

appliance.

16.  The method of claim 12 further comprising the step of composing
graphics data prior to said transmitting step, wherein said transmitting step includes the

step of transmitting graphics data.

b
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géT/ U898/018\2A60 - 34378F| gure 11 presents a flowchart of the Sunlmum"""""l" l“l
-one enbodi nent of the invention. This process can be inplenmented &s ip s

of the application pr ogram the operating system and/orthe 1/0O dri vers
Process 1100“?; gre 11 starts at step 1105 when the conpgf/Bsesiotsabur ned
he process then transitions to step 1110, where a
determ nation i s made whether a new audi o-visual instruction has been
recei ved. For instandd; odaeaetodiofielaim b2 fusthercomprising 0@ stepkaf somposing
determ nation by checking the setting of a flag at a nmenory |ocation. |f
no new i nstaudid davnpricrso ke transenitting stelp, wheeeip said vasniittiag step inchalebthektepo st ep
1110 to check for a newinstructions arrival in the next tinme interval.
However, i fofaransitiispsduditcdatpn has been received, the process then
determ nes, at step 11 15, whether a presentation is being presented at
the local 1/O node. If not, the process transitions to step 1125. If so,

the process forwards fghe iThs ifetfolliof Blain® 13 iRthbSoRprisin@the step of composing

audio-visual data prior to said transmitting step, wherein said transmitting step includes

the step of transmitting audio-visual data.

19.  The method of claim 12 further comprising the step of compressing
signals for transmission prior to the transmitting step, wherein said transmitting step

includes the step of transmitting compressed signals.

20.  The method of claim 12 further comprising the step of digitally
encoding signals prior to said transmitting step, wherein said transmitting step includes the

step of transmitting digitally encoded signals.

21.  The method of claim S, wherein said link establishing step includes.

the step of establishing a digital radio frequency (“RF”) link.

22.  The method of claim 5, wherein said link establishing step includes

the step of establishing a spread spectrum link.

23.  The method of claim 5, wherein said link establishing step includes

the step of establishing an isochronous link.

24.  The method of claim 5, wherein said link establishing step includes

the step of establishing a real-time link.

bz
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node's processing engine, at step 1120. Based on the audi o-vi

I nstruction, the local 1/O node's processing engine then conﬁm "lHHII""III"I“l
audi o-vi sual data stream for presentation at the |ocal node.

Next, the process transitions to step 1125. At this step, a determ nation

is made whefRgsishe @ presentation is being presented at tperigyaRiseo
appliance unit. If not, the process transitions back to step 1110 to check

for a newinstructions arrival in the next tine interval. On the other
hand, if received aud?®- viEhanethofseficlaimiSoWhersinspidink sstablishingsteprinaledesn at
t he appliance unit 415, the process forwards the instruction to the

appl i ance theistépofpstalisbingagngdtignedin linkk st ep 1130. The appliance unit's
processi ng engi ne then conposes an audi o-vi sual data stream (based on the
audi o-vi sual instruction) for presentation at the appliance unit. As

di scussed above, thi s2r ocAs sppacatesfyr ineorporatingy an appHance unit into a Yén@B&34378
PCT/ US98/ 01820 part of the conputer (e.g., is part of a processor or an

ASI C) or it syderd sﬂﬁra%pﬁﬁncé it h&GieCa dibplay fifeeanald @Eaamu Bbhprisingd- , 1S part of
I /O control unit 492 From step 1130, e process transitions

step 1135 where it termnates this cycle. In
(a)  afirst digital transceiver for communicatively coupling to

the computer;

(b)  asecond digital transceiver for communicatively coupling to
the appliance unit, said transceivers for establishing a digital wireless link between the

appliance and the computer;

(¢)  wherein, when a digital communication link is established,
the computer transmits signals to the appliance unit and the appliance unit provides a

presentation on the display screen based on the transmitted signals.

| 27. The apparatus of claim 26, wherein said transceivers are spread

spectrum transceivers.

28.  The apparatus of claim 26, wherein said appliance unit is an audio-

visual equipment.

29.  The apparatus of claim 26, wherein said appliance unit is a

television.

-30.  An apparatus for incorporating an appliance unit into a computer

system, said appliance unit having an input device, said apparatus comprising:
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the next cycle, process 1100 returns to step 1110 to check for IUI"””“I
i nstructions arrival in the next tine interval. The processrcum“ﬁlmu”

cycle until the conputer or renote node is turned off. * Figdre"12% *
presents the general operational flow of one enbodi nent of the invention,

i n which theyghkgygarglescri bed process 1100 of Figure 11 is ppeifrososmtdy |/ O
drivers. In this enbodi nent, application program 1205 first generates high
| evel .audi o- visual command, which it supplies to operating system 1210.
The operating systens thed® codfstdigitalwanseeiyer for sommpupisatiyris cqupling to

audi o-visual primtives, and forwards these primtives to I/Odrivers

1215. the compiter;| / O drivers then deci de whether a presentation is being
presented at the local 1/0 node. If the audio-visual instructions are
directed to the local /0O node, drivers 1215 route this instruction to the
| ocal 1/0O processing engi r(b) Thisecondgigitel tramsceiver fior comnpunivesvelyaemipbngfos ual
data based on the instructions and forwards the data to the | ocal node for

present at i Othedpplidie L€ 3hid MahfRuiverd € ceRablishitl d digitad MaRlesPRdesttwenidecei ved

hi gh-1evel graphic conmands, the local /O engine can prepare digital RGB

frames, whi ¢haksr dnh Fik yfeeted to analog RGB data to drive the electron
gun of the cathode ray ﬁge ("CRT") of a PC nonitor at the local node.

~If the instruction is not directed to a presentation at the |local 1/0 node

(i.e., if no (c)  wherein, when a digital communication link is established,

the appliance unit forwards input signals received at the input device to the computer via

the link.

31.  The apparatus of claim 30 further comprising a control unit for
communicatively coupling to the second transceiver and the input device, said control unit

for controlling the communications between the input device and the second transceiver.

32.  The apparatus of claim 31, wherein, when the control unit receives

signals from the input device, it formats them for transmission.

33.  The apparatus of claim 30, wherein said computer processes the

input signals, and in response to this processing, modifies an operation.

34.  The apparatus of claim 33, wherein said computer modifies an

operation of a device coupled to it.

35.  The apparatus of claim 33, wherein said computer modifies an

operation of a peripheral device coupled to it.

36.  The apparatus of claim 33, wherein said computer modifies an

operation of another appliance coupled to it.

%9
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gir(razg[\ggtitgnai s being p\r/\%sgg} 223(;“8 the local 1/O node) or if i Ilﬂ"”ﬂ'lﬁ“""l'l"l"l

PCT/ US98/ 01820 presentation at the appliance unit, drivers 1215 tthen réute =
it to the appliance unit's processing engine. One of ordinary skill in the

art woul d regigsgpsdzBat, even though Figure 12 pictorially pegoedaiosszd Wwo
different 1/0O processing engines, in one enbodi ment of the invention these

two processing engi nes_share the sang hardware engine while utilizing

non-i dentical sof t war®-(i . Ene appprpiugofglaim 33, Wé‘e"GF‘fSF‘@r“@mP“?eﬁgPﬂ’@@E%n
sequence) . Based on the received audi o-vi sual conmmand, one

enbodi nent operatigi ofarseeond icomputer. processing engi ne 415 conposes audi o-vi sual
data for presentation at the appliance unit. For instance, based on

recei ved instructions, one enbodi mrent of the appliance unit's I/O engine
conposes digital YCr CB8.dat Bhe apparatee apelaior 30 wiiengin sald dppbanse snit Gurthehies
transmts the conposed audio-visual data to the appliance unit.

The appl i anag output devide] wha€if isaid computer proces the npubhsigrials Arsdintrésponsdad this whi ch
it passes to the appliance unit's I/O control unit. This control unit
decodes t he pfReqingeHarsi#@3]gnhl® to the appliance unit, the appliance unit providing an output

presentation at its output device based on the signals transmitted from the computer.

39.  The apparatus of claim 30, wherein said appliance unit further has
an output device, wherein said computer transmits signals to the appliance unit via the link,
and the appliance unit provides an output presentation at its output device based on the

transmitted signals.

40.  The apparatus of claim 39 further comprising an input/output
control unit for communicatively coupling to the second transceiver, the input device, and
the output device, said control unit for controlling the communications between the devices

and the second transceiver.
4].  The apparatus of claim 40, wherein,

when the control unit receives signals from the second transceive, it

formats them for presentation at the output device, and

when the control unit receives signals from the input device, it

formats them for transmission.

42.  The apparatus of claim 40, wherein the control unit has a decoding

engine for digitally decoding the signals it receives from the second transceiver.

50
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extract the conposed audi o-visual data. One enbodi nent of the

unit also encodes the extracted audi o-visual data in a uni quemmm“ll"""”“m
presentations at the renote output device. For exanple, in one*enb

of the invention, 1/O control unit receives YCrCb signals, and converts

t hese si gnal olegahéh®C or PAL encoded signals for display onpct/isgeseis2o
t el evi si on. An alternative enbodi nent of the appliance unit's I/0O

processing engi ne does not__ conpose the audio-visual data for the appliance
unit, but rather tranddit sTharpparats of glpigdf), w %ewmfaﬁa%n trob ugifBas o) i ance
unit. In this enbodi ment, I/O control unit 492 first decodes the received
si gnal , and de¢nmpressiopeogise faxdecomypiressing thfesignalsitteerivas from the second WO

98/ 34378

PCT/ US98/ 01 &Afsceiver. I n yet another enbodi ment of the invention,
appliance unit 1/0O processing engine transmts particul ar audi o-vi sual
commands to the appliance unit's I/O control unit, while also conposing

and transmtting audi 94.vi STk appadatus bfislethn 40) whicfedt tha vokitfd] uhis hiasla digieatands.
In this enbodinent, the I/O control unit extracts the recei ved conmands and

data, and ERRAS BRI HitGHiR theslglialls i eobidbs (63 theRRBeRd tafischiver. €Xt r act ed

45.  The apparatus of claim 40, wherein the appliance is a television, the
control unit has an encoder for encoding the signals it receives from the second fransceiver

into a television display format.

46.  The apparatus of claim 39 further comprising a digital encoding
engine communicatively coupled to the first transceiver, the digital encoding engine for

digitally encoding signals prior to transmission to the appliance unit via the link.

47.  The apparatus of claim 39 further compﬁsing a compression engine
communicatively coupled to the first transceiver, the compression engine for compressing

signals prior to transmission to the appliance unit via the link.

48.  The apparatus of claim 39 further comprising a digital filtering
engine communicatively coupled to the first transceiver, the digital filtering engine for

filtering signals prior to transmission to the appliance unit via the link.

49.  The apparatus of claim 39 further comprising a graphics engine
communicatively coupled to the first transceiver, the graphics engine for composing

graphics data for transmission to the appliance unit via the link.

51
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Thus, as shown in Figure 12, one enbodi nent of the invention t

i nformation for the appliance unit at an earlier operatlonal ﬂmmmnuﬂﬂmulm
prior art systenms of Figures 1 and 2. Hence, unlike the prior artcsystens,s =
one enbodi nent of the invention does not generate the 1/0O data for

present at i onyleghlyas appl i ance unit by intercepting and conpertissmszbe |/ O
data for presentation at the |ocal node. Rather, one enbodi nent of the

i nvention intercepts the audio-visual commands bef or e t hey have been

processed for the |c¥al riba@ppasies A1alRAqUTiFE AOMRFINIRANGH FEE| / 0

processing engi ne of the appliance unit. : . In this manner, the

present at i opommujentively caupletite thpfirst wanseeiven the pudio engine fongompesingaydio because

it is composed in a output type sensitive fashion. Specifically, the

pr esent at i o&atapriortfhetransmissiontetheapplidnesuniotia thedinkgener at ed based on a
presentation for the particular output devices at the |ocal node, but

rat her has been specifically tailored for the output devices at the

appl i ance unit. 51. Iffﬁrap@mﬂwmaimrfuﬁ}becbmpﬁing‘mﬂahs out put device

is a PC nonitor and the appliance unit's output device is television, the

tel evision' sy fdlrefizRfioneisind/cBmBihibfively écupled & thbﬁmﬁaﬁsaeﬁaahﬁgma@ signal s

generated for the PC nonitor. Rather, this display has been specifically

d f
(1 oneenodl kb lﬁ#“ﬂ%gﬂe%#f. SEPYAD LR i o = e

conposes Ltal splay data from graphical instructions, for a
tel evi si on ﬁ? 'saﬁ‘fﬁ‘g‘f lmE.

52.  The apparatus of claim 39 further comprising a media access

controller communicatively coupled to the first transceiver.

53.  The apparatus of claim 52, wherein the media access controller uses

an isochronous link protocol.

54.  The apparatus of claim 39, wherein the transceivers are spread

spectrum transceivers.
55. A computer system comprising:
(a) a computer having a first digital wireless transceiver; and
(b)  an appliance unit comprising:

(1)  asecond digital wireless transceiver for

communicatively coupling to the first wireless transceiver,

(2)  anoutput device communicatively coupled to the

second transceiver, the output device for presenting an output presentation based on signals

52
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\Ié\gT??J/Sgg?Z)?SZO Figure 13 sets forth the software archl,t’m"uul“""""””",
one enbodi ment of the invention. This enbodinment |everages funttitonal

found in existing operating systenms (such as Wndows 95), by utilizi ng |ts

native di splypgessavd, keyboard, and nouse drivers. This espdapehosiabo
includes an application program 1305, an operating system 1310, a nunber of

/O drivers, and a dynamc link library 1315. The application
program perfF‘Eﬁ“f?éfm CAMPYiEYa e tRaBSRYey nani pul ating text, nunbers,
and/ or graphics. Exanpl es of such a program i nclude word processi ng
programs, such as Mcrosoft Wrd, or a multi-media gane proqram such as
Nascar Auto-Racing. Applicati@h prasjrewdedescommenieatively copnled

conponents and nodul es of the computer through operating system 1310.
Exanpl es ofsesandiransceien et inpug dsvice fomreceivinguomit Kigoals fromta usérideriecifgwithd

M crosoft NT[err]. The operating systemserves as the foundation on which
appl i cat i orthpsmdianceRmitpthe dipat sipshlofonvardddsto tiscoalputee saithetrasckiveis gl of
hardware and software resources (such as nenory, processor, storage space,
peri pheral devices, drivers, etc.). As shown in Figure 13, operating
system 1310 serves as the (4)  an input/output control unit communicatively

coupling the second transceiver to the input and output devices.

56.  For a computer system having (i) a computer with a first digital
transceiver, and (ii) an appliance unit with an input device and an output device, an

apparatus for wirelessly coupling the unit to the computer, the apparatus comprising:

(a)  aninput/output control unit for communicatively coupling to

the input and output devices; and

(b)  asecond digital transceiver communicatively coupled to the
input/output control unit, the second transcei\}er (i) for receiving signals from the first
transceiver and passing the signals to the output device via the control unit, and (ii) for
receiving signals from the input device via the control unit and transmitting the signals to

the first transceiver,

wherein the output device provides an output presentation based on

the signals received from the computer.
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I nterface between application program 1305 and I/O drivers. Thus, the
application programtransmts and receives instructions to and fromthe
drivers via the operating system The software for performng I/0O
tasks is usually organized into device drivers. Drivers are control _
prograns thajygyaalkie a conputer to work with output devi cespiiraSosmisig’ OVi de
the instructions necessary for controlling the I/O devices). They are °
called by the application programwhenever |1/O processing is required.
Even though Figure 13 presents the dtifdr% as separate nodul es than the

operating system one of ordinary skill in the art would realize that, in
one enbodi nent of the invention, sone or all of these device drivers

WD 98/ 34378 L

PCT/ US9S/ 01820 are operating systiemLsubrowutyrlds. Al so, one of ordinary
skill in the art would realize thatgcgftqi & drji vers acconpany the
application prograns. Dri vﬁsﬁ s Bdd {an out put set of drivers
1320 for regulating the operation|o

@t-.-‘-‘ dgvi ces, such as display
nEver 4 |1325 for regulating the

e
devices and printers, and input sqt aaf.ﬁi_._
d and the cursor

operation of inputadevices, such eszrg ey B3
controllers. o ' - =
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Qut put Set of Drivers

stands for virtual

output filter driver.

For the enbodi nent shown in Figure 13,
out put set of drivers include VOFD 1330, VDD 1335, and VSD 1340. VOFD

Thi s

passi ng a copy of the audio and graphics calls, which the operating

t he

driver is responsible for

system

i nvokes for apygdogasdbsual presentations at the | ocal node, tGpdrigsapiake ance
unit's I/O processing engine, if the received instruction is also for a

presentation at the appliance unit. VDD and VSD respectively stand
for virtual display driver and vi rtual276ﬂ|rﬁi driver, and are

devi ce-specific control prograns for reSpectively regulating the operation
of the display device and the speakers. In one enbodi nent of the

i nvention, VDD and VSD are standard device drivers acconpanying the

W ndows 95 operating system C eration of the output gdaivers

Tl
BLLLAAIAY)

Wi Il now be described. Initialfy, the appl|fation programiss a=hi gh
| evel audio-visual instruction (@.4., Ikﬁe Eramo'for a present oqs?t t he
|l ocal 1/0 node and/or the appl} &&c ug b,pendi ng on whet her the
instructioncgs an audio instrpGPng - g deo instruction, thegqoperating
system theng ssues an audio cal | goaS %a nics call to invokerekthies VSD
or VDD to wilte to the audio ep%n@dE ef praphics engine of e Q0
rocessi ng egngi ne. @ ==2 o B
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WD 98/ 34378

PCT/ US98/ 01820 I n one enbodi nent of the invention, these calls, in
turn, first cause the VOFD driver to be invoked. For this enbodinent, the
pseudo code relating to one enbodi nent of VOFD is recited bel ow

Pseudo Code I f Graphics_Call then begi | f
Text Qut thenw”)é%:.}gbegi n Read Text Attri but e%‘i‘msmmmzo
VxDcal | Prez_Text Renmap end Wite Renote Display Reg

end el se if Audi oEvent then ;,J'] 3 begin I f M DI

t hen read MDI Interfdce el se

read Audi oAttribute Wite Renote_ Audi o_Reg end
end clear flags RET MQOED f orwards the graphic call

(e.g., the graphi cabQ@eviee ifterface, GDI, call]in
Application [ ~_zqg5

i

Operating System —~_z4q

i

Display Driver [~_z45

!

Graphics Engine —~_z9q

RGB

Converter ~—325

NTSC or PAL
encoded signal

¥

To PC Monitor To Television FI G 3
(Prior Art)
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W ndows[err]) or the audio call to the graphics engine or audio engi ne of
the |l ocal node. As apparent fromthe pseudo code recited above, this
driver also forwards copies of the graphics and audio calls to the
graphi cs and audi o engi nes of the appliance unit. In addition, if this
driver detec ical text string calls (e.g., G text hsek/igdel S)

It 1nvokes Eﬁ%@ﬁ%ﬁ# for post processing text in order to p?ggare @@Hfor
display on the renmote display termnal (e.g., post processing text for TV
conpliant display). ‘Speci fi gay1y3 VxDcal | PrezText Remap conmand

i nvokes Prez.dl|l for post processing mcL.Lo..b.e.co.n'pJ.LanlJ\Uh.ULe_di_?pl ay
standards of the renote display terml‘éﬂ ‘

38 WD 98/ 34378 Tp] a;
PCT/ U898/0182£ Thus, once the W D\Q’at erm r¥s t hat
c

command is a g aphlcs t ext strlng a k, it fth t he
r emappi ng thatlls necess 55 g—th llocal
di spl ay deviceton the rnqgte di sBi beyilce. D Jde
font color remapping, fpr@ {ype E?r phiRd. Sof i : it
then wites the renmappp .nstg;ug qnbn.ﬁ The ] ssing engi fje.
VOFD then writes a%opy@‘ég.._- | < Qég |
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the graphics call to graphics engine of the appliance unit's I/O processing
engi ne. On the other hand, if VOFD determ nes that the OS call is
an audio instruction, and if the driver determ nes that the audio
instructions are in a MDt (i.e., a nusical instrument digital interface)
format, it t the MDiInterface to obtain the audio

O herw se, itwor%a S the audio attribute contained in the Aug?gjl‘:'@enmm _
instruction. In either case, VO-D then wites the audi o content (obtained
fromthe MDI interface or the audio § AgtRuction) in the audio engine of
the appliance unit's I/O processing epdine._FEinally, _ VOED cl ears the_1;l ags

(e.g., the flag that causes VOFD to bgs alleg) and resets to _duarr—om
addi ti onal au@o-visual instructiwns.! & o | nput | V& s it For
the enbodi menfd shown in Figure 1;:_1\}1&:? nputsset of oti veRsy @I gnd§ /Il D
1345, VKD 1355, and VMD 1350. VID sta % for/virtual _)nput dfiGes SHis
driver servi c%s rermteg'—n-pu-.t—-d-e-y-i—e«_ps[ y quai np t fyEn 55 ||| .
appliance unitS to the | gpplicaton pf@ra_m veoa 1 £he ﬁ'@l fti-ng
system The data from tjhe»l ocal ,j D hmie} i [ ced by &I and
VI\D. VKD _and V8D Lessets il yel §4t2mdof eyboard dri yer
| d D 2 . ,
and virtual nouse riviers o aLe feyl c4- BB prdgra D
respectively regul &1 ng teheZofer B il on} of o L 8|l
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end clear flags RET As set forth in the pseudo
code recited above, one enbodi nent of VID starts once PCCARD |RQ signal is
active. The VID then reads the data in the I/Oregister of the renote
processing engine. If this data pertains to a keyboard activity at the

appl i ance U”i‘{gosvg&sgs’ a flag has been set to indicate that #}@ﬁug%ﬁm
relates to a keyboard activity), the driver then extracts the scan code,
repeat count, and shift state fromthe ¥d¢board data. It then forwards
this extracted information to the applicaflon programvia VKD and the
operating system In other words, VID i n&®kes VKD in order to use the
standard application o e 40

WD 98/ 34378 <t

PCT/ US98/ 01820 pr ogr ing interfaces (Ai s) exported by the VKD to
forward the extracted/data to the applicdion program On t he

ot her hand, ifAthe data in the /O register of the renpte processing lengi ne
pertains to a nouse activity, VID extracﬁ-&'he cursor positional datq

(absol ute X and 25
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absolute Y) and the button value data fromthe I/Oregister data. This
driver then invokes VMD to use its standard APIs to forward the extracted
data to the application program Finally, VIDclears the flags (e.g., the
flag that causes VIDto be called) and resets to await for .additional

i Nput COMTBNGQKE 98734378 As apparent fromthe discussion abg¢gmsbéifiszo

i nvention is advantageous because it provides a nethod and apparatus for

i ncorporating an appliance into a conputer system through a wireless |ink.
It uses superior digital wireless comBifitdtion |ink Several enbodinments
of the invention utilize direct sequence coding, spread spectrumlink. Such
a link is immune frominterference noise (such as intra-cell interference
noi se generated in the comunication cell fornmed around the periphery of
the conputer and the appliance un@t,. or inter-cell interference noise
generated by noi se sources outsiddgof the comunication cell formed by the
conputer and the appliance unit). & A direct sequence coding spread
spectrum |l ink al so provi des protecgtion against the p&ltipath phenonena,
because the multipath signals appgéﬁ as uncorrelatedjgoﬁse to the spread

spectrumrecei ver. Thus, when suchBa |®nk is used, thea Qgglitwapf t he
transmtted 1/0 a and the out pﬁt esentatio his&o-deterﬂorat ed. The
enbodi ments of theggl hyvention thatgptl i ze ot her HigNalrtransteivers,
guard agai nst signal gradati on d@e 0 noi se by [ perormi ng ror coding
and decodi ng.
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WO 98/ 34378

PCT/ US98/ 01820 Many enbodi nents of the invention also provide a
secure digital comrunication |ink. For exanple, the enbodi nents of the

i nvention that utilize direct sequence coding spread spectrumlinks,
utilize encQdi poh,epdes to spread the signals over the avai lpgpfResdiggadw dt h,
and transmts data in this encoded fashign. Only the receiver has the
encodi ng code, and thus only the recePA’r can decode the transnitted data.
Thus, eavesdroppers cannot tap into the conmunications between the
conputer and the appliance unit. Protect@®n agai nst eavesdroppers is al so
an advant age of the enﬁBdinents of the ing@ntion that utilize other
digital transceivers whch transmt and relcei ve encrypted data.

Al so, one enbodi nent of)Jthe invention tapsgj,out the information for the
appliance wunit at

prior
art. Hence, unlikel|the prior art systenﬂEEQne enbodi nent of the ifnvention
does not genef@te fhe 1/O data for prese ion at the appliancelunit
(e.g., does n generate analog NISC or encoded signals for a

tel evision) by|interceghing and\ convgrting thef/O data for presehtation at
the I ocal node\,(e.g., | ntercefdting dc rtly ng the anal og RGB signals
for a PC nonitor). Rathpr, for
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t he appliance unit, one enbodi nent of the invention intercepts the

audi o-vi sual commands before they have been processed for the |ocal node,
and forwards themto the unique I/O processing engine of the appliance
unit. In this manner, the presentation presented at the appliance
unit has superior_quality, because it is conposed in a ou Yoo
sensitive fﬁ@ﬁ%@ SpeC|f|caIIy, the presentation at the gggpggnce uni t
has not been generated based on a presentation for the particul ar output
devices at the |ocal node, but rathqrg 2&§:§een specifically tailored for

t he out put devices at the appllance u For exanpl e, when the | ocal
node's out put device is a PC nonitor and the appliance unit's output
device is television, the tel evision dispLﬁy is not based on

42 VO 98/ 34378

PCT/ US98/ 01820 anal og RGB si gnal s genE’aﬂEd for the PC nonitor. Rather,
this display has been specifically conpgsed fromthe graphics conmands. for
the television. For instance, in one enbodinment of the invention, the
appliance unit's I/0O engi ne conposes YCr digital display data from

graphi cal instructions.
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Whil e the invention has been described with reference to nunerous specific
details, one of ordinary skill in the art would recognize that the

i nvention can be enbodied in other specific forns without departing from
the spirit of the invention. For exanple, even though sonme of the
above-discugﬁsgwg dinments (e.g., the enbodi nent set fortfbfdﬁyﬁbﬂﬁ6e 4)
have been described as processing audi o-visual data and commands, one of
ordinary shill in the art would appreciate that alternative enbodi nents of
the invention process other types of]fuftj 3nedi a data and commands (such as
tactile data and commands). reover, while Figure 7 presents a
specific exanple of the ASIC of Eigure 6 ot her enbodi nents of the ASIC of
Figure 6 performdiffelﬁm tasknes performed by A2@0700. For
i nstance, the conpressi %pe aN_o be/perfornmed outside gf ASIC 620.
Thus, one of ordinary skill in the arff_woul d understand that e invention
Is not to be limted by the foregoing [ustratirve dgtaiTs)] but rather is
to be defined by the appended cl ai ne CLAI M5

1110

New
Audio-Visual
Instruction

1115

Presentation

at 1/0 Node? No

1120

/

Forward Instruction to
No 1/0 Node’s
Processing Engine

1125

Presentation
at Appliance
Unit ?

Yes

Forward Instruction to
Appliance Unit's [—1130
Processing Engine

1135 ' FIG. 11
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1. A nethod conprising the steps of: establishing a wirel ess

communi cation |ink between an appliance unit and a personal conputer
configured to operate under the control of an operating systemand one or
nore applications prograns through a first transceiver connunicatively
coupled to tyg ter and a second transceiver comunicaty ¥ gupl ed to
t he appliance uni hrough a control unit, the control un|t rncluding a
deconpressi on engine configured to deconpress signals received across the
wi rel ess conmuni cation link and a com® ¢sg@n engine configured to
conpress signals to be transmtted across the wreless comuni-cation Iink;
and; provi di ng an out pu ation on a display screen of
the appliance unit based on fijrst signals trapsmtted fromthe personal

conputer via the wirel ess comjuni Kk met hod
wherein the step of establishi ergpeisdsmco n’gh on I|nk1

the step of establishing a spre | ess communi catigh |ink.
3. The method of claim1l, wherein the ep of establishing a

communi cation link conprises the stepjof establishing a spread spectrum

wi rel ess communi cation |ink bgtweermrtfrepersopal conputer and an
audi o-vi sual equi pnent.. 4. THe tacl aj m ? v@erein the step of
establishing a wirel ess comrunifcat i l,i nk COW?Pr'é% he step of
establ i shing a spread spectrum]wirelRY¥S¥C€Mnmun| cation |ink between the
personal conputer and a tel evi Stef ¢
_~1215
1/0 Drivers
12&0 1?25
1/0 Node’s Appliance Node's
I/0 Engine }/0 Engine
To 1/0 From 1/0 ,
Node’s Node's Transceiver |~_1230
Qutput input
Device Device @

Transceiver ~_1235

!

Appliance Unit's

FI1G. 12 1/0 Control Logic
! !

To Appliance From Appliance
‘Units Output  Unit’s Input
Device Device

~-1240
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5. The method of claim 1l further conprising the steps of: recei ving

I nput commands from an i nput device associated with the appliance wunit;
and 44

forwardi ng the received i nput conmands to the personal conputer via the

wirel ess conpgigagzgon |ink. 6. The method of claimb5 fur}égﬁmﬁﬂﬁgmising
the steps of: - processing tho i nput commands at the persona

conput er; and in response to the processing of the input commands,
transnmitting the first signals from &g 1pgrsonal conputer to the appliance
unit through the wireless comunicatio 1 nk, 7. The nethod of claim5
further conprising the steps of: processi ng the i nput comrands at

t he personal conputer; and in response to the processing of the

i nput commands, nodifying an operation 1300

{

OPERATING SYSTEM

[ ™-1310
1320
f 1355 | 1350

1330 i—'— —————————————— N rm——— —%———— ———= 1325

! N —"

y vaorn ol 3| VKD | | vMD jei—,

I t]! )

] 1§ i

: A A

1 | VDD | |[VSBD| !]! i

aminindl T t134s
| 2 N ] [

1340
prez | | 133°
/0 NODE'S APPLIANCE UNIT’S
GRAPHIC & AUDIO| | [GRAPHIC & AUDIO
BUFFERS BUFFERS
\ J Y _
e & ADO| | o ook

BUFFERS
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per f or med *on thé p 8. The netftTotmek=elmaia A '

nodi f'yl ng step conﬁlmg u'gﬁrm”ﬁman operatlon i REFY

per sonal conputer. @ nmethed of claim?7 reY s RRged \Li. 10 pdged ...
conpri ses riodi fying an operat ion of a peripherg B coupaged Hqot S
personal conputer. 10.- The method of CBREME 7 hier'dRWIngts) maged yi.ng p
conpri ses nodi fying an operatlon of anot her aplaﬁfh%'wnl t: pagezpl eqot g
personal c ut e tho of claim7 mwherein the nodifying step. "
conpri ses (r)fvngl {hﬁgcgwpgf}gggqng %f a second JorDATETOF RE@ N'%I ﬁ%ﬁf
claim5 further

45 cg&gﬁgﬂﬁ#gg’ﬁé"%? ?6 “Bﬁrsﬁgé%onc}mskl bg%‘g é‘ af‘r 8%‘ cgubne rasnal

conput er  t GyohddGa PR cBntiflirbd to operate under the control of an operating system and

one or mote applications programs through a first transceiver communicatively co_uplcd

------------------

to the compuicr and a second transceiver communicatively coupled to the appliance unit
through -a.coptml unit, the control unit including a decompression engine configured to
decompress signals received across the wircless communication link'and a éompression
engine configured to compress signals to be transmitted across the wireless
communication link; and; |

providing an output display presentation on a display screen of the appliance unit
based on first signals transmitted from the personal computer via the wireless

communication link.

2. The method of claim 1, wherein the step of establishing a _vfi;elgss communication link

comprises the step of establishing a spread spectrum wireless _comrﬁupicaﬁon link.

3. The method of claim 1, wherein the step of establishing a wireless communication link
comprises the step of cstablishing a spread spectrum wireless communication link

between. the personal computer and an audio-visual cquipment.

4. The method of claim 1, wherein the step of establishing a wireless communication link
comprises the step of cstablishing a spread spectrum wireless communication link

between the personal computer and a television,

5. The method of claim 1 further comprising the steps of:

receiving input commands from an input device associated with the appliance

uait; and

REPLACEMFAT S#EET
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‘t hrough the wrel ess conmmuni cation |ink; and pr esentd
addi ti onal output presentation at an output device of the apalnﬂﬁﬁﬁﬂlmmmmll
based on the signals transmtted fromthe personal conputer. '« L €'s x
met hod of claim 12, wherein the step of presenting the additional output
presentation conprises presenting an output audio presentation at an out put
audi o devi ce of the appliance unit. 14. The nmethod of claim 12 further
conprising the s : LOG : | L QL A\ ting the
R g R B

second signal s, erntransm
transm tti ngtdids dbARftintcauda ik, 15. The nethod of claim 12 further

conprising the step of conposing audio data prior to transmtting the
second signals, wherein transmtting the second signals includes
transmtting the audio data, = 16. The nethod of claim 12 further

conpri si ng 6h®hs trethodf of chaimpdsiuntdieraaotiprisingthmsteps of: data prior to

transmtting the second signals, wherein transmtting the second signals
i ncl udes transni tprocegsing thedapitcommands atdhe personelcommgerngnthod of cl ai m 12
further conprising the step of conpressing signals for - - _transm ssion

prior to transni it FesgoRssco shechracessing Abihe Inpnh epramands, Ypnsmitting {be fird sigaalsng

signals conprises transmtting c ressed sjgnal s. . L.
g m?'rom e persona{ncomput o alr:rapapp 1ance unit ug%g.the wircless communication

Jink.

7. The method of claim 5 further comprising the steps of:
processing the input commands at the personal computer; and
in responsc to the processing-of the input commands, modifying an operation

pecformed on the personal computer.

8. The method of claim 7 wherein the modifyihg step comprises modifying an o'pération

of a device coupled to the personal computer.

9. The method of claim 7 wherein the modifying step comprises modifying an operation

of a peripheral device coupled to the personal computer.

10. The method of claim 7 wherein the modifying step comprises modifying an operation

of another appliance unit coupled to the personal computer.

11. The method of claim 7 wherein the modifying step comprises modifying an operation

of a second computer.

12. The method of claim S further comprising the steps of:
REPLACEMENT SHEET
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18. The n€thod of claim 12 further. conprising the step of digi
encodi ng the second signals prior to transnitting the secon [I !Hﬂmu""”l'll”m
wherein transmtting the second signals conprises transm t

digitally encoded signals.

19. The nethod of claim5, wherein the step of establishing includes
establishing a digital radio frequency ("RF") |ink. 20. The net hod of
claimb5, wherein the step of establishing includes establishing an

500h1 0n0US |1 e TG 0lpBhihal coPBEplonss Ipjahepdl

establ i shing inc es -establis ngarea- time

of claim 5, (LfIehahe wiRlcss @cﬁnﬂﬁni@ﬁcﬁaﬂiﬂksﬁﬂd“g i ncl udes establishing a nmulti-

medi a |ink.
_presenting an additional output presentation at an output device of the appliance

unit based on the signals transmitted from the pcrsonal'qompu_ tet.

13 . The method of claim 12, wherein the step of presenting the additional output

presentation comprises presenting an output audio presentation at an output andio device

of the appliance unit,

14. The method of claim 12 further comprising the step of composing graphics data prior
to transmifting the sccond signals, wherein transmitting the second signals includes

transmitting the graphics data.

15. The method of claim 12 furthcr comprising the step of composing audio data priorto
transmitting the sccond signals, wﬁcrc,ixi transmitting the second sig_nals includes

transmitting the audio data,

16. The method of claim 12 further comprising the step of composing audio-visual
data prior to transmitting the second signals, wherein transmitting the second signals

includes transmitting the audio-visual data.

17. The method of claim 12 further comprising the step of compressing signals for

transmission prior to transmitting the second signals, wherein transmitting the second

signals compriscs transmitting compressed signals.

18. The method of claim 12 further compnsmg the step of digitally cncoding thc sccond

signals prior to transmitting the second signals, wherein transmitting the second signals

comprises transmilting digitally cacoded signals. REPU\CU WE NT QHFFT
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23. A’'systeém conpri si ng: - a first transceiver configur
comuni catively coupled to a personal conputer; a se;@iﬂ'm,l"i"""l"",",
transcei ver configured to be comruni catively coupled to the fi i i
transcei ver through a digital wrel ess conmunication |ink; and a
control-unit coupled to the second transceiver and configured to be coupled

to an appliance unit, the control unit including a deconpression engine
configured to deconpress signals received across the wrel ess

communi cat i afHeiméthodoflclaings, Wiketin thd dePot %&Qﬁﬂ{iﬂ?ﬁxhﬁﬁﬁ&%ﬂﬁﬁhiﬁg r&;cii g' ned to

conpress signals to be transmtted across the wrel ess comunPc

| i nk. radio fraquency €RAY) Idk.cl ai m 23, wherein the first and second
transcei vers are spread spectrum transceivers.

47 25. The system of claim 23, wherein the appliance unit is an
audi o-vi sual equi pnent . 26. The system of claim 23, wherein the appliance

unit is a pel The micdivd of clilm STheristhestepfof ebtablishitiy, inéluddstestablishipg asi ng an
input device, wherein the control unit is I
isochronous link,

21 . The method of claim S, wherein the step of establishing includes establishing a real-

time link.

22 . The method of claim 5, wherein the step of establishing includes Establishing a multi-

mcdia link.

23. A system comprising:

a first transceiver configured to be communicatively coupled to a personal
computer;

a second transceiver configured to be communicatively coupled to the first

transceiver through a digital wireless communication link; and
a control unit coupled to the second transceiver and configured to be coupled to

an appliance unit, the control unit including a decompression engine configured to

dccompress signals received across the wircless communication link, and also including a
compression engine configured to compress signals to be transraitted across the wircless

communication link.

24 . The system of claim 23, whercin the first and second trarisccivers arc spread spectrum

- transceivers.
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further configured to control communications between the inp m ] “

t he second transceiver. 28. The system of claim 27, wher ﬂ“ Nwﬂmﬁ llll”“l
unit is configured to control comuni cations between the input devitce®and *
the second transceiver by formatting signals received fromthe input

device for transm ssion. 29. The -systemof claim 28 further conprising a
personal conputer configured to operate under the control of an operating

system and gQpe_or nore ) i gati.ons proar and . bei ng: ¢ afd,,i e first
transcei ver %l Whis Sy ﬂgagﬁ ggﬁ’gfc.“”& @??p%?@%ﬁ?’ggé%@e&q gﬁ@fl gau‘%&ﬁéﬂer at ed
by the input device, and in response to this processing, nodifies an

oper ati on. 30. The system of claim 29, wherein the personal conputer

modi fies an X im 2304600 GR BOapplifsbe WRitideteRRisimal conput er .
31. The systzée)'r?n?ég'g%ﬁ?%?rgﬁfﬁl&m\%%er eirn t he“personal conputer nodifies an
operation of a peri pheral device coupled to the personal conmputer.
32. The system of claim 29, wherein the personal conmputer nodifies an

oper ati on of27.. TirRykteer ofaiiin23nfaahawoplpeising an iipat devicn shkrefiptipibtrol unit is33
. The system of claim 29, wherein the personal conputer nodifies an
oper at i on of fuather condiguoed] tosopuolerommunications between the input device and the second

transceiver,

28.. The system of claim27 , wherein the controk unit is configured-to control
communications between the input device and the second transceiver by formatting

signals received from the input device for transmission.

29 . The system of claim.28 further comprising a personal computer configured to operate
under the control of an operating system and one or more applications programs and
being coupled to the first transceiver, wherein the personal computer procésses signals

gencerated by the input device, and in response to this processing, modifics an ‘opcration.

30. The system of claim 29, whercin the personal computer modifies an operation of a

device coupled to the personal computer.

31.The system of claim 29, whercin the personal computer modifies an operation of a

peripheral device coupled to the personal computer.

32.The system of claim 29, wherein the personal computer modifics an operation of

another appliance coupled to the personal computer.

33 .The system of claim 29, wherein the personal computer modifies an operation of a

second computer,
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48 ., 34. The systemof claim 28, further conprising a mﬂﬂmﬂ“luu“m"l“l
conmput.er coupled to the first transceiver and configured to (

signal s generated by the input device, and (2) transnit signal’s t the"
appliance unit to provide an output presentation at an output device

‘associ ated therewith under the control of an operating systemand one or

nor e appl i cations programs 35. The system of cl ainB4, wherein the

| ;W s el
persona ulfh%rv.kllétﬁ 3 apﬂ{{l anchﬁn& F}%SQ\Q/’EI ?g&wﬁ%%wwﬁm@ e el ess

comuni cat I on e uni

present at | Oﬂn?sfccw@arﬁwoaﬁgm@su €19 pRRSsi SIS Sfcfitdd . tho irpRpasvied ada ) t he

personal conputer. . Thé system of claim 35 further conprising an
| nput / out pUfrapedit §xgha19lm the ﬁppltbheduxtmtd provids a6 otdut prostacaionat an tnln?ut adite
device, and the output device, the input/output control unit configured to
control Conmsactmﬂltm‘rewhhummwmubhmmthtmgtpald:mda@oneermtbthe second
transcei ver.

applications programs.

35. The system of claim 34, whetein the personal computer transmits signals to the
appliance unit via the wireless communication link, and the appliance unit provides the
output preseatation at the output device based on the signals transmitted by the personal

computer.

36 . The system of claim35 furthcr comprisiag an input/output control unit coupled to the

second transceiver, the input device, and the output device, (he input/output control unit

configured (o control communications Jbetween the input and output devices and the

second transceiver.

37 .The system of claim 36, wherein the inputfoutput control unit is further coafigured to
format signals reccived from the sccond transceiver for presentation at the output device,

and to format signals rcceived from the input device for transmission.

38 ., ‘The system-of claim36 , .Qh_c:ein the input/output control unit includes a digital

filtering engine configured to filter signals received from the sccond transceiver.

39. The system of claim 36, wherein the input/output coatrol uﬁit includes a digital

filtering engine configured to filter signals received from the second transceiver.

40. The system of claim-36, wherein the appliance unit comprises a lelevisioniand the
input/output control uait includes an cucoder configured to encode signals rcc'ci\ng frora

the scoond transceiver into a television display format.
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37.. The system of claim 36, wherein the input/output control T
further configured to format signals received fromthe seconEI", m"mgwwl ,“III
for presentation at the output device, and to format signals recel vie rom =

the input device for transm ssion. 38 The system of claim 36, wherein the
i nput/output control unit includes a digital filtering engine configured

to filter signalle systeai ovbdaitrIFifuther GogRiRihetd dpRa Shkh The system of
claim3 6, wherein the input/output cont ro'Ig,t'umEt I ncl ulzlge%@zncdi gital

filtering engPREvsiativeycoupledtoitht fies ranmeives thealigital efcddifye &%%{19 d
transcei ver. #0, he system of claim36, wherein the appllance uni ©
conprises a FEFEUALY eheodesiznale prios tasensmissipato the mpplizsinceimit viathé WilRfssan
encoder confj P{n%gitg egcgde signals rcceived from t he second
transceiver rnto a tareysion display format. _

49 41. The system of claim 35 further conprising a digital
encodi.ng engi ne comuni catively coupled to the first transceiver, the
di gi tal encq@i,ngmeg}gdc' | to digitally .encode signals prior to
transmission to thé agg?ﬁﬁré%gﬁl “xf."%‘#‘ﬁ-‘é’%‘%"ﬂ‘@%@nm&aﬁmmn@aiqa&mwi nk.
4 2 . The sysdaupledb tié fistBansesii mﬁg h'3fei i on_engi ne
comuni catively * coupled to t%lg%cicrﬁs t?%ﬁgggﬁ?/g%ﬁ%igmggﬁ%ﬁﬂéngi ne
configured t Hl‘éfdﬁﬂmsmtﬁsiog nathe appliance unit via the wireless communication link.

43, The system of claim 35 further comprising a digital filtering c_zi_ginc communicatively
coupled to the ficst transceiver, the digitél filtering engine configured to filter signals

prior.to transmission to the appliance unit via-the wireless communication link.

44 . The system of clair:35 Surther pqmprising a graphics engine communicatively
coupled to the first transceiver, the graphics engine configured to corpose.graphics data

* for transmission. to the appliance unit via the wircless communication link.

45, The systemn of claim 35 further compr_isixig an audi6 engine communicatively coupled
to the first transceiver, the audio engine configured to compose audio data (prior] for

transmission to the appliance unit via the wiccless communication link.

46.. The system of claim35 further comprising a frame syrichronization engine
communicatively coupled to the first transceiver, the frame synchronization engine
configured for synchroniziag audio and visual data prior fo transmission to the appliance

unit via the wireless communication link.

47. The system of claim 35 further comprising a media access controller

communicatively coupled to the fifst transceiver.

REPLACEMENT SHEET

e s 50
"~ 18 AUG 1999“




prior.to ty¥ansm ssion to the appliance unit via the wireless ¢ i I

link. * 43. The systemof claim35 further conprising a digi taﬂrlm“llmnﬂ”m”““
engi ne conmuni catively coupled to the first transceiver, the digftei + " & ~
filtering engine configured to filter signals prior to transm ssion to the
appliance unit via the wrel ess conmunication [link. 44. The system of
claim 35 further conprising a graphics engine communi catively coupled to

the first transceiver, the graphics engine configured to conpose graphics

data for trangNiraekpeerh of tlikn aMAllicaéla ehambdia utoess dontralleraisesa isochromiwsdinkon

i nk. 45. The system of claim 35 further conprising an audi o engi ne
conmuni cat i vedrgtocalupl ed to the first transceiver, the audi o engine

configured to conpose audio data [prior] for transm ssion to the appliance

unit via the wireless comuni cation |ink. 4 6. The systemof clainB8 5

further conpri,sing a frane s hroni zati gn_engi ne conmmuni catively. coupl ed

Lo the 1irst 45 TRSaBIerE of il Mo S LIRS DN YFE 8 APTed FRchirgh

synchroni zin ,gwd.o and visual data prior to transm ssion to the appliance

unit via the WPEESY communication link. 4 7. The system of claim 35
further conprising a nedia access control.ler comunicatively coupled to the
first transceiver. 48. The system of claim 47, wherein the nedia

access controller uses an isochronous |ink
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pr ot ocdl. 4 9. The system of claim35, wherein the first andiffeo&d 2o -2_

transcei vers are spriead spectrum transceivers.
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(S7) Abstract

The invention provides a method and apparatus for incorporating an appliance into a computer system. One embodiment of the
invention has a computer with a first digital wireless transceiver, and an appliance unit with a second digital wireless transceiver for
communicatively coupling to the first wireless transceiver. This appliance unit also has (1) an output device, communicatively coupled
to the second wireless transceiver, for presenting an output presentation based on signals received from the computer via the wireless
transceivers, and (2) an input device, communicatively coupled to the second wireless transceiver, for receiving input signals from an
operator of the appliance unit.




