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&. & system sccerding to Claim 2. 3, or 4 inchuding mene for determining

wher « rsekdle gear erier a predaterrnined overlay area, and omens for

transmitting @ message, f0 @ weer other thas the esis mobile pare. in resoonse to

& the ssid mobilepert entering the pradstarmined overlay area.

: & system according ta sieiny 4 ar §, Inning meer ta store a value52]

aesocieted with the mobile part, and nisans arranged to nrodify the stared value in

responses to the muaseean.

WwW

. A eystent ss claimed inary preasding claim, having rmeane for lacatiog the

gosttion of che muoshile gart by radia location

=

8 A system ge clairned in Claim ¥. wharsin the maans for laceting pashtigr:

18 somprises a sutellite navigation aystem receiver and/or means for infentifying the

ingetion of qe mobile part in raiption te elernents of the fined parr af the
UPARaaad tt i”ea we& 3

. & system aa claivied i ary Greceding <ciaim, whersin tive creas fara

determining the location of the mucbils part namprices means i intearragare &BS3 t

iowation-identifying rieans farming wart of the rroblle part.

1G. A systern a3. nistread in sisingd 8, whereh: the fixed: port hae gear to

determine the aggroximate location of the mobhe part, and whersin tha location
3
lnastian raquastfag are ientifying means of the motile part is arranged to reaspond ta a

from: tha fyterrogetion mesna with a nor-unigue ioaeaton signaf which, in

sombination with the enoroximete faceticon determine by the fixed part,

determines a unites location.

30 77. & systeny as cisknead in any preceding clair, wherein the mobile part has
mnans for looming ts veeition by daad cackoning
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Vs. & aystern ax cisimed in any oreceding cisim, the Hxed part including

roaana for gerereting and miiniaining guicdunce deta based on vebiche movement

data derived from me inforntatios eref position magsarements of « plurality of tha

mobile garta andar estimations of future locations of the mnbifa paris Basext an

& the guidance infarmatian previously transmitted to the meabile parts,

12 A system accersing te any sreceding cium wherein the feed perch cermpriges

mmans for transmitting to the moble part ao expmotad cange. af mosernert

information and for racelving from the mghiie part mnwemant PORSUTEPRENT

yo . outside the expected range, and the mobile part commrises means for measuring
logetien snd thre ta derive opavemmant gNormation, means ta campara the

movernent inferrmation with the expected range received from ue fixed part of the

systernt, ari. meane to sutematiogsiiy. ragert to the fixed system ricvarent

siessuraments outside the aspactad range.

14. A aystam according to any preneding claim, the fiend pert inching mans

for staring guidance dats, rmeuwns for updating the stored guidance data, means far

idamiving mohle parts to which the godated deta are apgicabin, ard rnedns for

transmitting such date over the communications systeny ta the saabile parts so

SO identified.

48, & systern sevording to any preceding claim, wherein tha mobile part

inchetas quiderce inatructian means controfiable by Inetruotians contained ip the

guidance Infarmation transmitted feathe fixed part over the cammunivations link,

wheeety guidance Instructions can be cormmunicated to the user by mares of theBgPR

guliancea instracthon means.

1, A aystem ancerding to any preceding cisim, whersin the fined gart has

inpat mmans operable by a human operator te Input guidarice inetractian requests

SG to the fica part.
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¥?. A Navigation: informarionn syetem for providing hvfarration to ona ar aicra

make user dependant on the imeation of the ona or mare mohile user, the ayatem

COMOVISHIQ:

ruans for determining the focetion of a mobile anit requasting guidance

S information,

nisans for generating guidance Inforaation socording to the incatian of the

ynginiea was,

and @ conimunisethws syetarn for transmitting the quidkanos avariation ae

ganerated td the roche gan,

a2 whereky information dependant onthe location af the mobife uni can be

transmitted to the mobile unit.

cose A syateurmmoas claimed in Claim TY, including means for determining the

incation of 3 rabies unt int reletion fe e geographical overiay commrising « plurality
35 of overlay areas, and sreans for transmitting ivfarmiatios agsociated swith an

overiay aren which includes the fecation of thea mobile unit, wheraby a subd gort

within that overlay araa raecives eviorrmation agsoxniater! with teat overlay area.

38. & systeri as claimed is (lab 18. Inciiding means for storing a digtal

20 ragrasantetien of the geograghicaf averiey. and smears for smodifying the stored

representation such that the confiquratians of the overlay areas roay be seleetedd to

meer changing requirements,

22. A system asnording ts Claim (8 er 19, inchuding means for determining

28 whee «4 mobic anit enters = predeterrinad cverey arsa, and means ter

anEMang B yMeRGage 6 tie rable wnt in caspanse to the muohihe unt enrering

the predetermined ovaray areas,

at. & system sccurding tu Ciaim 3S, 2. ar 20 inchudingy msena for

BO getermining whan 3 mobde und soters @ prativtenyined overiay area, ar means

hy‘ar tranenitting 3 siessage, to a usar other-than the aaid mnobile uNh, in response

te the said mobile unit eritering the predaverminad overlay arse.

SUBSTITUTE SHEET(RULE 26)

Samsung Ex. 1320 p. 1323



Samsung Ex. 1320 p. 1324

We TRIE POTARIAS

Fes A system: acoorsing to alain 20 ar 27, Inciudingy seams te sfora a value

~

ah om

wots oH

20

Rey cae

aseanigted with the mobile unk, arsi maar arranged to opoidify the stured vate in

yREANGSS ta The massage,

23. A s¥etem as claimed inary of claims 17 te 22, the means for determining

the location of a rnabilp anak comprising muiers to interrogataé « focation-identifying

means of & co-cpersting mobile unt te determing Na positios..

24, & syetem as chalmed in any of claims 17 to 23. whersin the mmana for

lanating position compriges means for kiestiying tha docation af the motile unit in

reaiation to alerants of the fised part of the communications syetaen,

sé. A systum us claimed hb olay 24, whersin the means forcating sosition

earpgrizes siwans ta determine the apmroxipiate iocation of the mobil casts, means

to receive o raarcunique kecation sigrad fram the veobile unit. axel meer to. carbine

the apgroxiviate facetinn infarmnetion with the sonsundque location infermavion ta

Sarersdns & aaicnae tooo.

28. A sygtem a6 claimed in ary of oflaimea TF to 20, ineiuding reane for

Generating aad roainvaining guidance date baad om vehicle reverent data derived

frock tiene jafarrriation and position measurements of a plurality of the ryote parts

a}, A system sccerding ta any of sigkns 1% ta 26, having means for

trenerniging te the mobile part ar expected range of movement information, and

for racer fram the ssohlic part snavement measurernams outside the exneotes

FANS,

#8, & system. socording fo smy of clakma 1? ta SY, inclusting nisansdor storing

giidence data, means fer updating the storad quidance data, reeane Jor idenrdying

mohtie units ta which the updated data are soplicable, sac means for wanemtting

gunk date over the communications syetany to the mobile units so kdaniitied.
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28. & system as claimed it any of sisimnes 17 te SS, heaving insut means

aperabla by a hemar operator te Ingutl guidance msiruction requests.

30. A rmaoblie unit far se nevigation information systam. comoriving means for 

feneiving guidance: instruction infownation over 8 curniruications fink, and

guidance inetructie: smans contraiiabie by the guidance Ingmuction information

reewivad aver the camvnuningtions ink, whereky guidance instructiang can be

sorenunivatad te the user by means of the guidance insirurtinn means

SY & mobiles ont fur a savigation information aystem cormprising means far

rneasuriig. facatierr and Hers fo derives movernert Information. means to commen:

the mievecet infornatian with an exgected sange naceheed frara a tied. part of

the system, amd means fo autarmeticaly rapert to the fixad systarmn movement

MWASMTaMaents cutvida tha expected range.

S32 & rmethed af providing navigation infermation to roble units of a mobve

racho syeten: chegendars on thie focetions of the mobile unite carmpdaing the stens

of storing nawigetion data in @ flea part, genandting a racuset for navigation

guidance from ow motile unit ta the Heed part, determining the focation of che

mobile unk, generating guidance infermetion an thie basis of the tered dete,

location Information and the requast, and trasamiring the guidance information

from the fixed pert fo the mobile unit, whereby infernastion relevant to the location

ofthe soobile unit is trangrnitted to the mobile und.

aa. & method as chimed in Ofsim: 32. whervin the fooation of the mobile unit

is dietarmined in ration tan geographical overiay comprigivg @ plurahty af overlay

afeac. generating Information aseuciated with an overlay grag which Includes the

ieeation of the mioblda part, and transmitting the inforroatinn sexoclated with Ets
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te
38

e

relevant averlay area te the mabile part. whereby 3 reabila part within thar averlay

Brad racaives infarrnation acsochted whh ther averlay wrew.

34, & method aa chained in cisim 33, inchiding the ten of staring a digital

ors reprasantatker of the qaographical overhey, ane modiying the stored rapresantation

sugh. that the canfiguretions of the overlay arses may be slatted ta met

changing requircrrrents.

38, & evethad according ta (iain 23 er 24, comeorising the further steps of

1O determining avhen ao mobile unit amters a predetermined overlay area, and

TENSrnitiing ao massage to the maohile unit in rassonge ta the mabe unit entering

the oradetenmbied ovariay ares.

38. & method sccoring te Clam 32, 34, ar 38 inctucing the further steps of

78 determining wher =a mobiie unit «enters « prextetermirned owerlay area, and

Wang & WASAGE toe B user ather than the said mobile unit iy raswonve to the

maddie unit eoterig the oraststerntined cvariay ates,

ay. A mathed according to claim 38 of 28 bmlading the further step of

20. maditying @ stored value. associated with the mohie iurat in reacpenee to the

MASRAGS

Be, & fethod as claimed in any af caime So tc JY, wherain the gostinn of

the mobile unit je identified by 8 fadio lacatian miethed.
28

38. & method ga chime in Chairs 38, wherein the position of the mobike anit

in deterrmminad by means of « satelite navigator system and/or by dentitying the

ipoation of the orobie oart in olation te elamiants af the fixed gaat of the

CYBERHHORHRAS SYST.

ag, A method according tc any of Ciaine 32 to 39, wherein the feed unt

iMlerragaie@s the mobile unit ta ideresfy ite hacadiar.
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ai. & method as claimed in claim 40 wherein the fled oart datermings the

upproximate ignation of the mobile part, and wharsin the mobile part naapends to 3

igcatios Teqguesd from the fvterregetion means with a ron-unigue homatian signal

which, i gombination with the approximate bongtion derermnined by the fixed part,

Heterrnines & onigue location.

a2, & method as clainied in gny of claiens 32 to ¢7, wherein the mobile unit

isfenvifies its position by dead reckarig.

82. A method acenrding to amy af Gigkns 22 to 82, Meluding the steps of

generating end maintaining dete based on vehicle movement date derived from

thae dofornmtien end sosition measurements of a phrality of the mobile. parts

artes aetimations of fue locations af the motte parts basad an the guidance

information previngsly dansmitted to the mobile parts.

4d, A mathod ancarding fo amy of chairs 32 to 43 wharein the fixed. part

ivanamiie to the mobile part an acetal range ad moverient information, and the

mrinbile part rnensures facatian and Time he ders rnavement information, commaras

the moverant information with the expected range received fram the fised part of

the syatem, and reports t6 the fixed system mowantant measurements outeide the

sspectad range.

45. & method as claimed in any of Claims 32 te 44 inehuding the further stegs
at the updating the ered data; identifying the mobile units ta whielk che updated

dete are appiicahls, anc tranamitting such data over the nornmuningtions system to

gakd apoloahle moehte carts.

aS, A raethed as claimed in any of claims S32 to 46, wherain the guidance

information wenesntted to the mobile unit ennudis. quiddarine ietristien means

forming art of the motile unit, whereby guidance Instructions can be

conimurticoared to the user of the orobite unit,
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af, Appatatue substantiaiy ws dasarihed with raferance te Phe accarnpanying

drawings

ag. & mothe sebosrantinily as deseribad with refereruze to the acrornpanying¢
“it drsewings
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DRIVER CONTROL INTERFACE SYSTEM

RACKGROUND OFTHEINVENTION

This Invention relates to e driver central interface for a vehicle.

Technningy available in current vehicles has been rapidly increasing. As 3

result, the amount of information anpptied jo the driver ami amount of input

sequired from the driver has alse deen increasing.

0 Current vehicles gyploally Include maudics with cassette ay compact disc

giayers, advanced climate control uysieme with air conditioning and purlfoation

abilities, on-board navigational systems which oosraic in compunetion with glohel

gualtioning satelliies, oadlision avoldanee. aysieme, automobile selfagneatic

systems, cellular phones, pagers, rearview camens systems, radar detectors,

pon 1a antivther: eystems and remotes concala.

Each additional system nadses agveral concerns. Pins, all of the input and

auipid interfaees for cack of these syatems must be jocated within the vehicle in an
agnthetionlly scouptuble manner Second, the drac and distance that the driver's
aftention is diverted frer: the road must be minimised, as should the time and

20 distanve that « driver's hands are diverted from the steering wheal while speniting

each of hese cysiems, Further, aa Ge commlenity of aysteme in velicley fncrcasey,

the Interface must be mnie user Hiendly so that all drivers can Genefit from these

 

Syston.

SUMMARY OF THE INVENTION

a5 The present inventprovides a "hands-on", “ayes-front™ driver central

. interface system which minimizes the time and distancethat the driver's atvention

ig diverted from the road and the thie and dietance that the driver's haads ars

Samsung Ex. 1320 p. 1338
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diverted foamthe stevring whee! while operating varlous syseme in the vehicls.

‘Tha vehicle includes a plyabty of feature groups, sack as audio, Cimats, ete., cack

having a plurality of associated features auch as valumie, balances, tuning,

iemiperatuxe, fan speed, cin, Esch of these features has an associated value which

S iw adjuaiable by the driver. Cuber fearuns have a value which is only communicated

to the driver for information parposes, such ag engine lemperstene, lachomnter, fief

level, dpeed, ste,

A Siei-resaiudion, seconfigurabia Geplay is looted on te fostrement panel

directly in front of the steering wheel iy an “syes-frort” position, La., the driver’s

Xe fawas peed only be diverted slightly downward from the sad.

‘The deivar contral inferians aysten: Includes a mlnmlity of feature group

switches located on the velicle steering wheel such iket they are within reach of the

driver's Jinpertigs an one Band whilethe driver's hand is incated comfortably in a

nemmal position on tha decing wheel (“handson*}. Bach af the feature group

iSssswitches selectively activates one of ihe features groups. The display indicates the

ourrentiy-activansd feature group and indicates the current value of features in the

activated festere group,

A plumility of selection switches ape also looted lust ingide the periphery of

the steering whee) adjanent anonnel position of ihe driver's opposlie hand (hands-

20 on. The selection awitches activate features within the aclivaied feature group and

adjust ihe walues af the actiesind featam. FPreferaily, an enlarged graphic

representing theactivated feature appears pon activation ofthe feature. ‘The ddver
nuntrol imferface syslem incindes contral circuitry for implementing the adjusted

Samsung Ex. 1320 p. 1339
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vale of the activated Seams in the vehicis and for retrieving the Information for

she Features in Ghe activated feature green.

The driver contral interface system: can be customized and personalized The

dyrver selscls a anboet of the features in fie vehicle te comiral from dhe steering

wheel by assigning feature groups to the feature group switches. Purther, the drivertbe

ean change the colors, backgrounds, and information Gisplayed for the feature

groups, The driver contra interfacesysiom continuously provides help te the driver

sess for operating the various feaneee,

A large nomber of features are opersted by the driver af the vehicle withaut

{2  sepasltioning the driver's hands an the sitering wheel. Farther, the csiver’s

. attention is not divertnd aignificantly from the mad whe adjusting the vadues of the

features or receiving information from the display,

SRIERDESCRIPTIONOF ER DESMINGS

The above, as well aa ciher advantages of the present invention, will becameae 3

 

iS apparent ie those aldlied in the art from the following detailed description of a

pooferred cmbculimend when considered in light of the asvomanying drawings fy

which:

Figure i INuetates a preferred embesiiment of the present invention:

Figure Ja Wueaivg an ahomate embodiment af she fmotion group owhtebes

26 shoaen in Figure 4;

Bigure Sh Wuetrates another alternates embodiment of the Simetinn groas

switehes of Figure 1; |

Figure Zo Uivetwaies an alternate embodiment of the aclect awhtches of Pipers

Samsung Ex. 1320 p. 1340
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Eigure 3 {Nustrates the display of Figere { with an activated andio feature

SPAR;

Figure.¢ (ustraies the dlagiey of Figure 1 with an activated audix wohone

feature:

5 Pleure 5 Uustratns the display.of Sigare | with an activated climate ature

EFBEPY

Figure @ Westates the display af Figure i with an activated cruise contral

feature:

Figure Ja iMustrates the display af Meure ] with an activated navigational

32 Feahurey

Figure Th Ulustetes the display of Pigure Ja. with an solanged,

thine-dimunsional navigating alure;

Figure & usirates the display of Figure 3 with 8 RUpeTlmpesed warning

TRERSALES

15 Figure Sa ilestraies the optional center touch screen of Figuse 1 in a Arst

 yneds:

Figure 86 Wastrates the cotionsl center touch scree af Figure 9a with an

activated audky feature prong:

Figure Se Dlusivates the apdienal center touch screen of Figure Sa ia thind

200 omexkss

Bigure Os. Hincirates the optional ceater Rich screen of Figure Sc eit an

acdivaind cellular phone feature group:

Figure 10 usirtes the display of Figure 1 with an sctivated collision

avoidanse feafare:

Samsung Ex. 1320 p. 1341
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Figure 1] Hustrates the display of Figure 1 with ay activated Gagnostic

fealores

Puoure Pa is a schematic of clreaiiry which can be used to buplament the

driver control interface system of Figure Poin a vehicle;

§ Figure 12b is an. altemete schematic for buplementing the driver contd

interlace system of the present invention in a vehicle,

Figure 18s is another allemain schematic for implementing the driver contral

sersann tins intertane system of the present Invention in @ vehicis;

Figure 136 is another alternate schematic for implementing the driver coninel

i}«—sIngerfaee system of the present invention in 8 vehicle,

DETAILEDDESCRIPTION OFTHEPRERERREDBMRODIMENT

" Referring to Figure }, s driver contol interface aysiem 20 accomding tn 8

preferred embadiment of the present javention, inchales a display 22 which is

preferably a ingh-resolution, mconfigurable disilay. Preferably  Lguid crystal

i$ diaptay or a slectro-hminesmeat display is aged. The display 22 ds Monteoq the
instrument pans! 34 directly ia front of the steering wheel 26 in an “eyea-front*

oasitieg, Le., the driver's freus need anly be divertad slightly downeard from the

vuad £9 view the display. Further, while the driver is noking at the display22, the

drivers peripheral vision will ail! somewhat Include the road in front of the vehi,

20 ARernatively, the display 22 coukl be a heade-up display, projected onte the

windshield in front of the driver such that the driver need only focus bis eyes Sar

shead in viewthe traffic ar wou the windshield to see the displayed ieformation.

Prefemably a pluralty of feature grove switches 28 are Iocated Just inskie the

periphery of the steering wheel 26 such thet dey are within seach of the finagertins

Samsung Ex. 1320 p. 1342
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of anc of thedriver's hauls. while locates! comfertably in < Normal position on the

stesring wheel 26 Clugnisai"). in this example, die feature group switehes 28

would include an audia proug switch 283, a clmais groop witch 28h, 8 navigation

granp switch S8o, a crpige control audich Gad a cruise contaaf aetich 28a, and

a configure seiich 28f,

Preferably a plurality of select seiickes 30 are also Ineated just inside the

periphery af the steering wheel 26 adjacent a normed pucition of the driver's

apposite hand (handgon"}. The adect switches Si} preferablyinclads as ug arrow

Buick 303, a select wedichjb, and « down arrow awitch Bde. AS an alternative

te the awitthes 28. the driver control interlace syaten: 20 mayalso inchide « center

tourh soreen 32, which will be discussed in more detall later.

~ "as shown ik Figure ga, the feahue group avitehes 28 coud aliematively be

located adjacent a group switch display 34, The group setich display 34 is a

seoanfigurable disglay which granhically indicates the correst fonction of each of

the featere group wyliches 28. The functions of each of the feature group switches

8 ami tex graphic indications in ihe group switch display 34 change by be

persanaliget for cach operstor wel change as apprupriait based neon the user's

previnus selections ty provide @ series of menus aad sub-menus, For craniple, upon

activating the hard audie group avitch 28a in Figere da, hard switch 28a is

subsequently reconfigured to activate the volume featurs, “The group switch display

34 is simaltanscusly reconfigured accordingly to Indicate that switch 28a would

select the volume features.

Alternatively, the feature group swiches 38 could be meplencd with a feature

group switch toch acreon 34, shown in Pioure 2b. ‘The feature group touch aorsen

Samsung Ex. 1320 p. 1343
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36 Is a reconfigurable, bigh-revelation, touch-sensitive sormen which graphically

yerailigades areas of the screen Shad which represent the feature emup switches 28e-£.

The feature: group awhches Taf are activated by teuching the graghical

representations Jas-f of the feature group exiiches 28a The feature grougs

assicaied with the feshire group switehes 28 can be personalized through the use

of an external Inpet board or though on-sorsen menus which are accessed by

activating the configare switch 28. Further,the functions perfarmed by the feature

group switches 38 can change based upon the neces previous selections, 2.8. aller

activation of the audio group switch 284, the touch scrosn Ub would be reconfigered

inte Feature awitches for colecting audio features within tie audio feature Bru.

The select awiiches 30 could alternatively he 2 fmoase 31, shown In Fisere

ae. The moose 31 inchudes.an up switch Na, dmwn switch De, oh melteh 3d,

night switch Gis, and center select sadich JAG, The mons 31 providesefficient

control over a Jargs sumber of futures.

Referring to Figure 3, the dimfey 22 is preferably graphically divided inh

@ first portion 38 and a second portion 40, In this example, dhe first portion 38 is

genemily the left half of the display 22 and the acsend portion 40 is generally the

right Ralf of the display 22. Figure 3 illustrates age way of mainiaining he

specdomeier graphic 42, feel graphic 44, and odometer 43 at all times.

Alternatively, the speafometer 42, fuel 44 sud odometer 3 could he located in

separate Wiuplay, or could be temmorarily madeced or eliminated so tat ihe second

portion 40 onvars tie entire digplay 22. However, 1 is currently required by federsdd

regulations that the speedemeter 42, fuel 44, and odometer are displayed te the

dpiver af all limes.

Samsung Ex. 1320 p. 1344
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The first portion 38 preferably includes a belo graphic 48 which provides

emmingons butnuctions to the driver for operating the driver control system Interface

23 Bigure 3 Uhustrates the display 22 after the driver hes activated dhe audlo proup

switch 28a, thereby activating the audia grouy graphic 50. The active audio gmap

graphic 30 inchides insotive audio (ature praphics fir each audio festure which

indicate the. current vaine of thoseaudio features, For sxampls, the active audio

zroup praphic 30 includes an inactive velume graphic 32 which indinuies the current

value of the volume festure, The insctive tuning erephie 54 indicates the current

frequency 36 amd the current pre-ast station selected 58. The inactive. balance

grmphis G0 imlicates the current value of the balance feature between the left and

rigit speakers. ‘Thedaactive fide graphic &2 hidiostes the current value of the fade

fmaure hetweens the front and back apeaiaes. The insetive equalization graphics

Sda-g Unlicate the current values {ar each of the frequency harals of the equalizer.

After preaging the audio groap switch 288 to activate the sudie group graphic

$0 as sliewwn in Pigure 3, dke driver then presses the select satieh 30D bp activais the

first audio feature within the allo feature grown, in this case, volume. This

produces in the active yalume graphic G8, ae shown bi Figure4, which is preferably

magnified withis the second partion tfof the display 22, While the volume graphic

SO is In Hs active auuis, the driver con adjust the value of the volume estore un or

dows by pressing the up arrow switch 30s or down arrow Je, respactively, The

valus of the volume feature is continumualy digplaged by the active volume graphic

&&

Phe subsequent activation of the select suitch 306 activates the mert atin

feature within the audio feature group, in thls case the tuning feature. Freferbly,

Samsung Ex. 1320 p. 1345
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the subsequent activation of the up arr208 or down anewJOn would cycis the

tuner through the pre-act siations previously selected by the user Subsequent

xetivations of the select switch 30h would sequentially activate the other audio

features such ag balance, fade, and cach of the equallaatian bands, the vaine of

3 which could cack be adjusted up or dawn by actlvation of the up arrow avelich 20a

and denen army ewitel Fos,

Afany time, the driver can aotivais asy af te other feature group switches

25 to activate a different feature eroup, For example, Figure § shows the display

MS apathe activation af the climate group awitch 28h. The active climates grogp

i}? graphic 68 would preferabl¥ occupy the second porthan 40 ofdisplay 22. The active
climate group graphic 68 would idieate the current valves of nach of ie climate

featares such ay driver minperatare 7G, passenger termperstwre 72, driver fan spesd

Ja, passenger fas speed “AG, driver air flow 78, aml passenper air flow 89,

Subsequent activation of the select switch 32Gb sequentially avdivates the climate

iS features. The activated climate fivdure graphic may be magnified as demonstrated

for the agdio feature graphics, bul preferably the climate eaters graphics are

highlighted or dleplaved in a different color from the nective climate features, THs

is Guficatad in Figure 3 by the dashed Hnes anvounding the driver temperature

graphic 70, After activating « sclseted climate festure, the user can adhust he values

S8 of that climatefeature by pressing the up arrow30s or dawn arrow Ak. The dover

oan sequentially activate the climate features hy pressing the eclect swiink 30h ar the

driver can select another features proup by pressing « feature group switch 38.

Figure & shows the active emuise control graphic BS aller activation af the

cruise foature sodich 28d. The setdag of the omsise control {cane can be adhucted

Samsung Ex. 1320 p. 1346
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by pressing the ap arrow 30h or dawn arrow 30b. The cruise contral feature can

be tured off at amy dime by activating the couiar off switch 282.

Figare Ya iResiratee the display 22 after activating ite navigation group

switch 28s. Figure Ya shows the aotive navigation geaghic 86 is pvo-dimenaianal

mode. The active navigation graphic 86 preferably oncuples substantially the entire

diay22, bul a reduced spesiomater graphic 88 and s reduced fuel level graphic

90 are displayed at all mes. The active navigation graphic B6 genenlly displays

the current location of the vehicle relative to a map of the surrounding area based

upon inftrmating froma ginal positinging satellite combined with map information

Sioned on av on-tournd CO-ROM slayer or other large storage deviea, the odometer,

a. comipass and atker information. The maycined mavigaton systems are cunandy

oominiemnially avallahic, An iwiractinn graphic 2 includes navigational Instructions

io the driver derived from the map in the on-board computer, Information from the

ginbal posifieninge satellite, and the desired deatination as indicated by the driver.

The beip graphic 48 is also displayed with the active nevigaiion graphic BG. Phe

helg graphic 48 indicates o the driver imetroctions for accessing the diferent

features of the navigation feature proup. Por example, by pressing the wy arrow
Se or down arrow Be, the diver can. moor in or out of tha displayed map. For

examme, ihe driver can access g sittc map or a more focal map. Parther, by

activating the select aeiich 20h, the eer can mitch the “dhree-dimernsional®

disnhay, The display 22 as shown in Figure Fi shows the active navigation graphic

&5 zoomed in front Pigues 72 and shown in “thrse-climensional” made, Preferably,

By ihree-dimensional maxis, the diver control isterfice sysiom 20 transforms the

evo-dimensional data fram the maps on the navigational D-ROMfo a simulated

Samsung Ex. 1320 p. 1347
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throesdimensinnal, perspective view, Tha feature will assist many drivers iy

visualizing thelr Jocation an the may.

As shows in Flone 8, sey uogent idtroaiion tegatding the apemaion ef the

vehicle is prefavably displayed in « warning graphic 98 which is cupesiempasad over

the currant sclivated graphic, which, in this example is the achive audio groupas

graphic 30, ‘The superimposed warning graphic O98 could be displayed for a

predetermined length of time or until the driver schnowledges having seen the

a warnlig by pressing & feature proup switel 38.

The center toach screen SZ is shown in more detail in Figure Sa, The center

1G touch career 32 is profamilly a Righaceolution, rocnnfigurable, touch-sensitive
sores located on the staving wheel 2). Jy Figure 9a, the center toech screen 32

is Shows displaying graphic representatinns [0s-f of the feature group switches

28a The driver cay activale dhe featnre group switches Lat hy touching the

center Rasch screen 32 at the looation-of the graphical feature group sedickes HRS

peek. i These Seatere group switches HNa~f cay activate che assoniakad fexture: groups on

isplay 22 as described above. Alternatively, activation of < switch Mike? on the

senter kuch sorece 32 can initiate a reconfiguration of tke center touch screen 32

iO another ant of praphical awhtehes, For crample, upon sdivating de andy

feahwe eroup ewiich 100s on center touch screen 38, center touch sore22 i

20-reconfigured as shown in Bigure 9b. In this configuration, die center louch screen

32 woukd inchide graphical andic feature switches for volume 1023, balance 1O8b

amd tung Me. The touch screen 32 in Figure O8 also inches a plurality af

graphical switches 102d for operating a C2 player.

Samsung Ex. 1320 p. 1348
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Altematively, activation af ike niwitches 1@0a-fiuitisies & foconfigeration of

the switches 28a-f|. Por oxample, scilvation of the andio switch Ha on the center

hquch streen causes the sadtehes 2kaef to be recemfiganed to Activate the adin

features such as volume, balanoe, efe. Ee should Ge apparent thet the center much

gorsce 32 could also be (ncated af the upper portion of the steering wheel 26 and

conkd alicrnatively comprise a plurality of hard aeliches, or 2 combination of hard

switches with a reconfgursive disilay, rather than a touch acres.

‘The oenter touch screen 32 cam alse tts reconfigured ga shown In Figure Se

ig include a diNerent sub-set of the available feature pringps in a vehicle, such as

navigation Ma, collision avoidance NMb, dingnastic [0¢e, cclinfar phone hdd,

and rearview oarecra Hite, By pressing the celislay phone Seature group sselich

ifdd, the driver activates the cellular phone graphic 106 sx shows in Figure Gd on

senter inach sormen 32. The activated ccilular phoos group graghic 11 preferably

iavludes several graphical buttons LOS fer previoualystared icleghone aumbers, as

well as 4 graphical cend Surtan £10 and a praphical end batten 122.

Activation of the colliaion avoidance feature graup switch 108b activates the

gullision avoidance praphic I id ss shows in Figure 16, which occupies generally

the second portion <0) of the display 22. The collision avoidance system

ingurperaies ultrasnund, acoustic, sadio frogueney CRP, infrared (OTE, LED ne

laaer systems £9 provide the typical driver with widitionsl Information pertaining to

ihe “SEnd spots’ and fo assis¢ wusks by backing ap withont a mishsp. ‘These

sysizew are also canimerciagly avaiiatie,

Referring to Figure 1], dliepnostic information can be displayed by activating

the diagnostic feature group buites Me on center yack goreen 32 from Figure Se.
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The avlivated dingnasie graphic [16 disnlays araintenance aseds, including oi

change, tire rotation and bake pads.

. Figures P2a Mlostrates one possible schematic fw hmplomesting dhe values

adjushal by the driver and for retrieving infeomation to be displayed to the driver

onthe driver contral sysiem interface 20, The feature group seuches 29 and selecta

switches 30 ave inputa CPU 190 whieh operates the display 22. The CIT 120

is aise comingied i the vehicle’s ouda lus ES. Yhe main bus 122 preferably

CARTES information and commands for numerous vehielt campnnents, Ineleding

speed, engine cpecating information, climate cantrel, audio and other electronic

18 systems, ete. Anyother SYSEME, for exanmpls the uavivational system: Ie, winch
dy nat aperate ov the vehicle main bus 182, are connected dimetly te the CPU 120.

~ PShwure JOS iustwstes an alternative schametio for inplemeeting dee driver

contol interface sysiomy GQ. The switches 38, AD are connected vie a Imoat bas

interface TAS ty the bus [2S which carsies the sienals iu he CPU TR. The CPU

iaperates the display 22 and receives ifarmation from the sax{gadonal System

id. An iepul devine 27, suck as a keyboard, mouse, cic. io be aceassihin by

bath the driver and passenger ds also connected via a hieal bog iierface I28 to the

bus ISG which carvies signsis io the CPU 120.

Figure Ua Mustrates another sohernatic for implementing the driver contre!

20 avterfice system: 20. In this embodiment, the display 22 and switches 28, 30 are

commctad io a CRY 90. The CRY 1356 is connected via a roultiptexer {34 and

semmitipleser 136 to an auliary ountraliex 138. The auxiliary contmller 198

contre non-seaty, saovitical fumetions, suck as climale control, aadia, ste, and

reusives information fram ihe engine control unit 140 and from the navigation
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aystem 142. The controller 198 sends and yeesives auemands am) information

relsied to mayet of the vehicle feahores from the nacin vehicle bas iad, aveas audio,

sfimate, aqpecd, fied, tomperaterm, cic. The driver control interface aystam: 20 is

wiegerably a redundant ar secondary interfaces. There is preferably & main interfans

146. chat Je shared with the passenger of the vebicle, he main interfans 146 -

includes a display (48 and an inpst devios §80, such asa keyboard, mouse or touch

sercen, ‘Fhe main bderface 146 opemice all of the vehicle features and preferably

contains a mena Jor personalising the driver cosine! dterface syatem 20)

Figure 1Sb Hhuserates another achematic which could be used to implement

" the dblver contxad interface eysten: 20. The featore group awitehes 28 and select

switehes 30 are locaind on the steering wheel 26 snd arc connected via a jaca! bes

interface [52 to a bus 154 which carries signals to a contrailer 156, The tovat bs

interface 152 alec retrieves graghics and text from a vides bmage Wbrary ESS for

display o the center touch screen 32. The video image Ebney IS8 may ale

contain graphical infomation for display am the Skatims group display 34 oy the

featnrd group ituch sercen 3G, Havallakle, The controler 186 yeeekves Information

from the engines conta! ankt 140 and the savigathinal system isZ. The conteeler

136 also drives the display 22 and the diaplay 148 for die main interface 146 and

receives commands from the malt interface Input devies 1M)

Preferably, the driver control interface system 2G. can be pessonalizad several

ways, As discussed above, the feature groups ausucinied with hefeature groap

awitehes 28 is preferably a usersdefinable subset of the available set af feature

groups in the vehicle. Purther, the aetive and inactive graphica far each festure

group ami feature can preferably he personalized as well. Por examypls, some

Samsung Ex. 1320 p. 1351
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drivers msy prefer gauges for the vehicle fanctions auch as ati pressure, engine

jeowperature, alernator, chomeder, efc., while wher drivers prefersingle warning

Hghts which only appear when drere is a problem eith che vehicle fisetion,

Punther, the hackgrousds, colors, styles, sizes, fonts of the grapitics can he selected

for the particular delver. These feateres are preferably customised asing the mainbe

interfuos 146 or an extamal inpet hosnt 12 shown by dashedHes) which connents

to the CPU 236 for the diver auninol interface systems 20. The inpat Board woukl

be available af automobile dealerships. The features could alternatively be

customized as described ehove hy providing a configuration faature sroup wetich JSF

if as shown in Pigaye | whick would initia a series af menus and sub-sasnes for

personalization,

~ “Fhe controls and sysitms for implementing the changes directed by the

inventive interface systems ars known by one of ortinary skiIn the art. He should
Se apparent that the steesing wheel 26 is shows for Ulustwalive purposss only and

iS Wis contemplated that vehicles mighthave alternative rectignal input devices. Par

sxampix, the ante ielestoyis cucntly byvestigating ogriverby-wire” systems which
smal utilize joystick or other clectronic inpat deviegs by which the driver ouuld

siesr the vehicle. In onler te achieve the safety asd conwenievice hevefite as
described above, the driver should ant be required to dignificantly reposition Hic

20 banda fram the direntional input device while imerfacing with the driver control

interface 2G.

in accondanoe with ike provisions of the patent statuies, the present invention

has boos described in what is considered to mopresent ke prelerred embodiment.
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However, 1 should be poteed that the Invention can be praction! otherwise thar as

socoHfienlly iusteated and deseihed without! departing fram ita gilt ar scope.
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WATIS CLAIMEDIS:

i. A driver conteol interfzcefor controlling thevalues af's plurality ofuser
. adjustable features in a vehicle, sald driver control interface oxunprising:

a direptional inpet devices

3 a plorallly of feature group awitches located on said directional input deviog,

each said feature being aacciaied with a feature group, said feature

group switches selectively activating aald feature pronpay

ie & pheality of selection selivhes Jdcated on sadd directional Input device, ald

selemtion switches adjusting the values ofsald features ansnclaiad with

id said antivatedfeature group;

a display sliamaying an detivaied features group, said display Indicating the

“ current value of a feature in said activaind fecure groan

control circuitry for implementing said adjusted value of said activated

feature in said vehicle.

iS

S. The driver canter! interface of Claim. 1 wherels said selection switches

selectively acdyate 2 feature. Spar ashi activaied featire group, said selection

switches eclantively adjusting the value of sald activated feature.

20 3, The driver control interface of Clajax } wherein cack sald feature group

awitel activates gscof wld festive groups,

4. The driver control interface of Cising 3 wherein sald worelity of fosture

grou Avitehes activate a userviefinabls subeet of aahd feahine groups.
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3. The driver contre) interfacesof Claim | wherein.said phirlity of selection

swiiches sequentially activates sail leateres ausociated with said activated feature

group.

& The driver contral ierfsee of Claim 4S wherein sid selection sedichkes

adjust The -valus of said activated feature,

J, The diver contra) interface of Oigim i wherein said display displays «

first graphic for each feature in subd activated feature group wien said feature is not

uclivatad and a suoomd gorphis for suck Jeature in sald activaund feature group when

ssid feature is activated,

8. ‘The driver control interface of Claim I wherein sakd festive grup

switches are provided an ¢ touch-sensitive scracn.

S The driver control interface of Claim § wherein sald touch sonaltive

screen ig reconfigurable w display an activated feature group, and also to provide

sald selestion switches,

10. The driver contro! interface of Claim | further including w feanwe group

aelich display adjacent said plurality of features group meltches, sald feature group

aviich display lrudieating the feature Broun associated with each sald featere gray

switch.
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ti, Yhe driver contest interface nf isin 1G whereia sald svkeh diaplay is

somonfigurable to dignlay sclection awiiches for an aciivaiad feature group.

t2. The driver contra) interface af Cigim 7 wherein suid sclection oitches

allowselection of one feature in ead {nature group for adjustment.

ik. The driver control interfkce of Claim 12 whermin said selected one

feature iq enlarged on said display afler selection.

14, The driver control bvterface of Cinhn T wherein soll display is an eyed-

front disuiay.

i. Phe driver conteal interface of Clatu 18 wherein dirsctional ingut

device iy a stecring wheel, exdl dignky lncated in fhont a! sald stenting wheel,

§, The driver control interface of Claim 15 whertin said display is located

on an instrument panel afthe velicls.

iy. A driver control iterfece for controlling the values of a plurality of

wseradjustabls feanwes in a yehicls, caoh sald feature being assnelatad with a

feature group, said driver conina! ierface comprising:

a} a stenring wheel in said vehlote:

Q) a display positioned forward of said steering wheel;

v} moans for selectively activating @ feature group an sald display;
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é} mnans for activaiing a feature from saki activaind featine group on sakl

display;

e} means for adiosting @ value of sald activated featere; and

f} mmans for iniplementing said adbusted value of said activated Feature in

said vehinis,

. The driver contol interfere af Claim 19 in said elements cs are18. Vhe ciiver contol interface af Gan TY wherein sald elements o-

ixisied on aabed ateeriny wheel.

i9. ‘The driver comtrol interface af Claiss iY wherein sold element o}

comprises a plurality of swhtches.

20. A diver control interface for controlling the values of a ploralicy of

user-aulinstaiic fratures ina velticle, said driver contend interface comprising:

a steering wheel

a plorality of fours soup geiiches adjacem the periphery of anid steering

wheel, cach caid feature being agsnciated with a feature group, cach

af said feature graup switches selectively attivalag ons af sad
feature growe

a plurality of sslection switches adiacent the periphery of auld ateerigg

wheel, said selection sedithes selectively antivesne 3 feahere from

said activuisd features group, aud selection awiches selecdvely

adfusting the valueof exif activated feature; andv

Samsung Ex. 1320 p. 1357



Samsung Ex. 1320 p. 1358

SACURELsherenceAREANEESERRNReng SaohRETRe ReyARR

WE SULA? PETAISSS85

Abe

@ display inested directly forward of said steering wheel, said display

displaying an sefivated fame group, sald display indicating ths

. eurent value of 4 feature in sabl activated feature gree.
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The Legal Translating Service
A Division ofLinguistic Systems, Inc.

PO. Box 390031 * 201 Broadway * Cambridge, Massachusetts 02139 * Telephone 617-528-7400

Certification of Translation
COMMONWEALTH OF MASSACHUSETTS

COUNTY OF MIDDLESEX

' On this day ofMarch 18, 2009

Dana Morris

ofthe Legal Translating Service, a division ofLinguistic Systems, Inc.,130 Bishop
Richard Allen Drive, Cambridge, Massachusetts 02139, being duly sworn, declared the
attached translation to have been made faithfully ofhis own knowledge by himself and
that the attached translation is a true and correct English version of the original Japanese
document, Unexarrned Patent Application Ne. Hi1-31 7061, te the best ofhis
knowledge andbelief.

His qualifications as translator include familiarity with English as a native
language and with Japanese as an acquired language, and with said languages as
languages of instruction and use for more than 12years, andthat he received a Ph.D.
degree from the University of California and that he is employed as a freelance trans|ator
by Linguistic Systerns, Inc.

Michael Hundt

Translation Manager

T 
On this, March 18, 2009, before me, the undersigned notary public, personally appeared
Michael Hundt, proved to me through satisfactory evidence ofidentification, which was
personal knowledge ofidentity, to be the person whose nameis signed on this document
above, and acknowledged to methathe signed it voluntarily for its stated purpose.

WadalWolaBeal.
Hugh McAden Oechler
Notary Public
My commission expires March 19, 2015

HUGH McADEN OECHLER
* NOTARY PUBLIC

COMMONAEACTH OF MASSACHUSETTS
My Commussion Expires Mar. 19, 2015
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(54) TITLE OF THE INVENTION A Character Information Control System for a Digital Recording
Medium Using a Television Screen

(57) ABSTRACT

OBJECT To provide a character information control system capable ofeasily retrieving and
entering characters in many digital recording media in AV equipment while viewing a display screen
displayed on a television screen.

CONSTITUTION—Asystem comprises a CD reproducing device 1 and an MD reproducing device
2, a receiver 10 connectedto the reproducing devices 1 and 2 by bidirectional equipment control
communication lines L3 and L4 and provided with a CPU7 for commanding and controlling CPUs 8
and 9 ofthe reproducing devices i and 2 $0 as to read character information St and $2 recordedin
memorydevices 3 and 4 of the reproducingdevices 1 and 2 for writing in a memory device 6 by
asynchronous bidirectional communication lines L1 and L2 and to organize the character information SI
and S2 for output to a video output terminal Vout, and a television 15,the video input terminal Vin of
which is connected to the video output terminal Vout ofthe receiver 10 by a line LS. CD or MD
character information $1 or $2 is displayed on a television screen 15W according to a predetermined
retrieval formatto retrieve and select character information from a CD or MD stored in the reproducing
device | or 2 while viewing the television screen 15SW.
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CLAIMS  
L. A character information control system for a digital recording medium using a television screen,

characterized by comprising a reproducing devicefor a digital recording medium , a receiver connected

to said reproducing device and provided with a CPU (central processing unit) for controlling so as to

read the character information ofa digital recording medium read by said reproducing device and

recorded in a memory device ofsaid reproducing device by an asynchronous bidirectional

communication line for writing in its own memory device and to organize said character information for

output to a video output terminal, and a television teceiver, the video input terminal ofwhichis
connectedto the video output terminal of said receiver, said receiver using a character array ofat least

10 rows x 20 columns onthetelevision screen of said television receiverto displaythe character

information of said digital recording mediumstored by said reproducing device so as to retrieve and

select the character information of said digital recording mediumwhile viewing the character display on
said television screen, and displaying characters for making said television screen a screen keyboard on

said television screen for sending a command to write the character information in said reproducing

device to its own CPU (central processing unit) through an asynchronous bidirectional communication

line so as to enter the information of characters displayed on said television screen selected using the

cursor of its own remote controller to the memory device of said reproducing device, and the CPU

(central processing unit) ofsaid reproducing device controlling so as to write said character information

in the memory device of said reproducing device or directly in a rewritable digital recording medium.

DETAILED EXPLANATION OF THE INVENTION

[0001] ieeegeetrebaaeettesaNiRIEeCde
INDUSTRIAL FIELD OF APPLICATION

The present inventionrelates to a character information control system for a digital recording

medium in AV (audiovisual) equipment, and more particularly, to a character information control

3
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system for a digital recording medium used mainly for having the receiver ofa single master device

retrieve and select character information written on the memory devices of reproducing devices (slave

devices) such as a CD player or an MD deck by asynchronous bidirectional communication lines while

displayed on a television screen.

[0002]

PRIOR ART

Digital AV equipment such as CD (compact disc) players, MD (minidisc) decks, or DVD (digital

video disc) players for reproducing today’s digital recording media typically have a small display panel

suchas a liquid crystal or FL (fluorescent lamp) display elementon the front of the equipment for

displaving track numbers ortrack sequence. play times, and total play time (TOC information).

[0003]

Specifically, a TOC (Table of Contents) informationatea is disposed on the innermost section of
an MD or a CD, where are recorded all of the addresses of the start positions and the addresses of the

end positions ofevery track. Therefore, this TOC informationis read first when starting reproduction to

LJ

The user can use a device at hand such as a remote controller to easily select and enjoy a desired

enable instantaneous retrieval ofeach track thereafter.

[0004]

music track or video while viewing the TOC information displayed on the display panel screen ofa

reproducing device for digital recording media such as CDs, MDs, and DVDs.

[0005]

This display panel ofa reproducing device can usually only display at most several tens of

characters in one or two rows due to considerations such as cost limitations, minimizing power

consumption, and limits imposed by the size ofthe panel area.

[0006]
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Players mounted in series or a player combined with separate so-called changers (called a CD

changer and an MD changer) for storing many digital recording media such as CDs, from which one

may be freely selected for reproduction, have spread focusing on car audio equipment. The number of

these digital recording media stored, however, is at most about ten.

{0007]

Besides conventional TOC (Table ofContents) information, however, the information on digital

recording media has begun in the case ofCDs to employ a new standard called “CD text” in the TOC

information area, where much individual information is recorded, such as titles, performers, genres,

songwriters, composers, arrangers, and messages.

aie Z Ye
f0008]

PROBLEMS THAT THE INVENTION IS TO SOLVE

With the rapid spread of digital recording media such as CDs, MDs, and DVDs, it may be :

anticipated that households will face the unavoidable task of managingall ofan increasing number of

several tens to several hundreds of these digital recording media. Specifically, this will require changers

capable of storing several hundred CDs, and an improved CD search function will be indispensable.

Thatis, instead ofjust putting several digital recording media in a case and storing on a shelf as a library

like today, a system will be demanded that can quickly select a desired digital recording medium from

among many digital recording media at any time that one wishes to hear or view the medium, and can

also select a desired music track or video from this mediumto enjoy on a television ora stereo.

[0009]

A conventional display panel of a reproducing device, however, takes time for search operations

because the simultaneous displayable character capacity is no several tens of characters as noted earlier.

Whenthe individual information ofa CD text is used as search data in the future, checking search

statuses (search results) one by one with little character information displayed will require a lot of time.
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f0010]

When writing character information in the TOC area (U-TOC)ofa digital recording medium

such as an MD or writing the individual character information ofa stored CD in the memory device ofa

CDplayer, entering characters by means such as ajog dial or push buttons has the problems ofbeing a

nuisance and proneto errors.

(0011)

Onthis point, steady progress is being made total systemization ofAV equipment a
household, such as a television, a video player, and a stereo, but the main current of such a system,today
andin the future, will likely be total systemization ofAV equipment focusing on a television screen,

whichis the most widespread of visual devices (display devices) in a household, and connecting to

digital AV equipment (reproducing devices) for media such as CDs, MDs, and DVDs as digital image
and digital sound sources. Usinga television screen as a display panelforall reproducing devices of
digital recording media will allow display ofa large volumeofcharacter information.

[0012]

Individually connecting CD, MD, and DVD equipment along with other equipment such as a

video cassette recorder (VCR) simultaneously to the limited video input terminals (usually one or two)

of a television, however, will be difficult.

[0013]

Reflecting onthis situation, the present invention provides a character information control

system for digital recording medium using television screen that besides a master device receiver
provided with many input and output terminals capable of connecting and controlling reproducing
devices for digital recording media as slave devices by equipment control communication lines, can

supply all video outputs through a single video input/output line to a television, which is foundin nearly
400% ofhouseholds, and execute search and controlusinga television screen capable of simultaneously

6
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displaying a large volumeofcharacter information from manydigital recording media such as CDs,

MDs, and DVDsstored in several reproducing devices.

[0014]

MEANS OF SOLVING THE PROBLEMS

The present invention solves these problems byproviding

 
(1) A character information control system for a digital recording medium using a television screen,

characterized by comprising a reproducing device for a digital recording medium , a receiver connected

to the reproducing device and provided with a CPU (central processing unit) for controlling so as to read

the character information ofa digital recording mediumread bythe reproducing device and recorded in

a memory device of the reproducing device by an asynchronous bidirectional communicationline for

writing in its own memorydevice and to organize the character information for output to a video output

terminal, and a television receiver the video input terminal ofwhich is connected to the video output

terminal ofthe receiver, the receiver using a characterarray ofat least 10 rows x 20 columns on the

television sereen ofthe television receiver to display the character information ofthe digital recording

medium stored by the reproducing device so as to retrieve and select the character information of the

digital recording medium while viewing the character display on the television screen, and displaying

characters for making the television screen a screen keyboard onthe television screen for sending a

command to write the character information in the reproducing device to its own CPU(central

processing unit) through an asynchronousbidirectional communication line so as to enter the

information ofcharacters displayed on the television screen selected using the cursor of its own remote

controller to the memory device ofthe reproducing device, and the CPU (central processing unit) of the

reproducing device controlling so as to write the character information in the memory device of the

reproducing device or directly in a rewritable digital recording medium;

[0015]
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and also solves these problemsby providing

(2) A character information control system fora digital recording medium usinga television screen,

characterized by comprising a multi-reproducing device for reproducing a plurality ofcompact discs, a
receiver connected to the multi-reproducing device and provided with a CPU (central processing unit)

for controlling so as to read the character information ofa compact disc read by the multi-reproducing

device and recorded in a memory device ofthe miulti-reproducing device by an asynchronous

bidirectional communication line for writing in its own memory device and to organize the character

information for output to a video output terminal, and a television receiver, the video input terminal of

whichis connected to the video output terminal ofthe receiver, and the receiver reading the CD text

information of a compact dise written in the memorydevice in the mu iti-repraducine device to write mn

its own memorydevice, and having retrieval means designed so as to display a retrieval screen for

selecting from among the three items ofthe performer, the dise title, and the genre contained in the CD

text informationto retrieve and select character information on a plurality of compact dises on the

televisionscreenofthetelevision receiver using a characterarray ofat least 10 rows x 20 columns.

[0016]

In short, the present invention is a system capable ofeasily retrieving and entering characters in

the character information ofdigital recording media in many reproducing devices such as a CD player,

an MD deck, and a CD/MD changer connectedto a single receiver (master device) while viewing a

search screen or a screen keyboard displayed on a television screen.

[0017]

Besides a so-called television provided with a standard receiving circuit for receiving a TV

broadcast for display on a screen, “television” here also includes a monitor screen without a receiving
circuit,

[0018]
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BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments ofthe present invention will be discussed based on the appendeddrawings.

[0019] 2
Fig. 1 is a block diagram showing the configuration ofa character information control system for

adigital recording medium using a television screen accordingto the present invention.

[0020]

 
Fig. 2 is an exampleofa display screen simultaneously displaying the character information

(disc information and track information) ofone CD selected by a CD player displayed on a television

screen according to the present invention.

fo07 1]

Figs. 3 and 4 are examplesofdisplay screens when entering characters using a television screen

according to the present invention as a screen keyboard. a
(0022)

Fig. 5 is an example ofan initial search screen for setting a search method for searching for a

desired disc within a multi-CD changer according to the present invention.

[0023]

Fig. 6 is an example ofa search screen when searching from among performers within a multi-

CD changer according to the present invention.

[0024]

Fig. 7 is an example ofa search screen for searching from amongdisc titles within a multi-CD

[0025]

i

|i

|

changer according to the present invention.

| Fig.8 is an example ofa search screen when searching from among genrespertaining to a
i :

i
desired dise within a multi-CD changer according to the present invention.

9
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 [0026]

Fig. 9 is an example ofa display screen displaying search results when searching from among

performers.

[0027]

First, the character information control system for digital recording medium usingtelevision

scrbén 30 of the present invention shown in Fig. 1 comprises a CD reproducing device 1 and an MD

reproducing device 2, a receiver 10 connected to the reproducing devices 1 and 2 by bidirectional

equipment control communication lines L3 and L4 and provided with a CPU 7 for commanding and

controlling CPUs 8 and 9 ofthe reproducing devices | and 2 so as to read character information $1 and

S2 recorded in memory devices 3 and 4 of the reproducing devices |] and 2 for writing in a memory

device 6 by asynchronousbidirectional communication lines L1 and L2 and to organize the character

information $1 and S2 for output to a video output terminal Vout, and a television 15, the video input

terminal Vin ofwhich is connected to the video output terminal Vout of the receiver 10 bya line LS.

This forms a system configuration in which the character information $1 or 82 ofa digital recording

medium is displayed on the television screen 15W ofthe television 15 according to a predetermined

retrieval format using a character array ofat least 10 rows x 20 columns (200 characters), and the

receiver is controlled to retrieve and select the character information $1 or S2 from a digital recording

medium CD or MD stored in the reproducing device 1 or 2 while viewing the character display on the

television screen 15W.

{0028}

Besides this configuration, the receiver 10 sends a command to write character information in the

reproducing devices 1 and 2 to the CPU (central processing unit) 7 through asynchronousbidirectional

communication line L1 and L2 so as to select and enter characters in memory devices 3 and 4 ofthe

reproducing devices 1 and 2 while viewing the television screen 15W using the cursor keys ofa remote

10
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controller (not shown) ofthe receiver 10 with the television screen 15'W as a screen keyboard, and the 
CPUs(central processing units) 8 and 9 ofthe reproducing devices 1 and 2 exercise control so as to

write the character information S2 in their memory devices 3 and 4 or directly in a rewritable digital
recording medium (typically an MD).

[0029]

A RAMhoused in the CPU 7 may be used for the memory device 6 in the receiver 10 in 
practice.

[0030]
i

|ie
Q

In short, the present system 30 is configured such that the receiver 10 functioning as a single
master device controls the reproducing device(CD player) J and the reprodueing device (MED deck) 2

| functioning as a plurality of slave devices to allow easily searching digital recording media and entering
characters while viewing character information displayed by the television screen 15W.
[0031]

i Both sets of the asynchronous bidirectional communication lines L1 and L2 and the bidirectional

equipment control communication lines L3 and L4 are cables comprising a ground line and two

| character information communication lines or equipment control communication lines (L1 and L3, and
L2 and L4 can also be coiled together as one cable). The communication carried out by the bidirectional

equipment control communication lines L3 and L4is used to send commands, such as playback or stop,

Commandsinvolving reading or Writing character information are handled by the asynchronous

| to the reproducing devices, and to acquire equipmentstatus information from the reproducing devices.

bidirectional communication lines L1 and L2, which send and receive these data in the same way as
| during conventional asynchronous bidirectional communication,

[0032]

Since standard cables can be used for the communication lines between equipment in the present

ll
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invention, these lines offer a greater cost advantage than using the display screen ofa personal

computer, and greater convenience by not requiring the cumbersome operation ofconnecting a personal

computer andstarting up a software. That means, using a television screen, which is foundinnearly

every household, has much greater universal applicability than using a personal computer screen.

[0033]
 

Next, an example ofdisplay of character information on a television screen will be discussed

based on Fig. 2.

[0034]

In Fig. 2, the disc information and track information ofa selected CD from the CD player ofthe

reproducing device | are displayed on the television screen 15Wbya character display of 12 rows x 24

columns (maximum of288 characters). |
[0035]

Line 1: Indicates that the audio source (SOURCE) is a CD.

[0036]

Line 2: The icona(selecting this row inverts A). Pressing SETskips back one disc.

[0037]

Line 3: Displays the disc number and the performer (PERFORMER). For example, the drawing

displays that the CD number is 196 andthe first 13 characters of the singer’s name are Michael Jacks.

[0038]

Selecting this row inverts the entire row and displays «»: MODEin line 10. (CD-TEXT dise

only)

Line 11 displays SET: PLAY, and reproducesthis disc ifpressed. (Normally, line 11 displays

SET: OPERATE.)

If the characters are longer than 13 characters, scrolling left one characterat a time to the end
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will display the first 13 characters.

(0039]

Pressing the MODEkey toggles line 3 between DISK TITLE ~> PERFORMER — GENRE ->

SONGWRITER ~» COMPOSER — ARRANGER ~» MESSAGE,and displays the information in line

4, Ifthe disc has no information, “NO DATA”is displayed.
 

[0040]

Line 4: Displays the icon v and,in initial state, the disc title.

[0041]

Selecting this row inverts v. Pressing SET skips to the last disc.

[0042]

Line 5: The icon A (selecting this row inverts A).

This icon is not displayed whenstarting from TRACK 1.

[0043]

Pressing SET skips back onetrack.

[0044]

Line 6: Displays the current track number and the tracktitle in yellow.

[0045]

Selecting this line inverts the entire row and displays «»: MODEin line 10. (CD-TEXT dise

only) |

Line 11 displays SET: PLAY,and reproduces this track ifpressed.

[0046]

Ifthe characters are longer than 13 characters,scrolling left one character at a time to the end

will display the first 13 characters.
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[0047]

Pressing the MODEkey toggles just this row between SONG TITLE - PERFORMER.

[0048]

If the disc has no information, “NO DATA”is displayed.

[0049]

Lines 7 and 8: Displays the track number and the track title of the next track after the current

track.

[0050]

If there are three tracks remaining, the arrow symbolin line 9 is extinguished,

(00S1]

If there are one or twotracks remaining, the next line displays just “TRACK ”
[0052]

Line 9: The icon v (selecting this row inverts v).

During track feeding, scrolls one track.

[0053]

Line 10: Selecting this section inverts SEARCH,and pressing the SET key goes to the SEARCH

screen.

[0054]

Line 11: Selecting this section inverts USERFILE, and pressing the SET key goes to the

USERFILEscreen.

[0055]

Line 12: Selecting this section inverts TITLE INPUT,andpressing the SET key goes to the

TITLE INPUTscreen.

[0056]
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Pressing EXIT goes to the MAIN MENU ofthereceiver.

[0037]

Thus, by displaying disc information and track information on the same screen using a television

screen with a character display of 12 rows x 24 columns in the present system, the user can easily and

quickly retrieve a desired track without error and without repeating a cumbersomeoperation. The

character display of 12 rows x 24 columnsis one example. In trials by the inventors, ease of searching

was realized provided that the character array was at least 10 rows x 20 columns. Needlessto say,

increasing the performance of the CPU 7 mayrealize a character array larger than the example.

[0058]

Next, as the means for entering characters, the most common method previously has beento

send and select Roman alphabet upper-case letters (27 characters), lower-case letters (27 characters),

numerals (10 characters), and symbols (about 20 characters). The present invention, however, uses a

television screen to comprise a screen keyboard such as shown in Figs. 3 and 4, allowing characters to

be selected while viewing the television screen simply by operating the cursor keys (buttons indicating

left, right, up, and down) of the remote controller of the receiver 10. It should be clear that characters

can be entered simply and securely in this way.

[0059]

Next, in a particular mode ofthe present system 30, the reproducing device 1 is a reproducing

device for a plurality ofcompact discs as digital recording media (a so-called CD changer), and the

receiver 10 has search meansfor reading the CD text information ofall ofthe compactdiscs written in

the memory device 3 ofthe reproducing device 1 to write in its own memory device 6, and selecting and

retrieving one ofthe three items ofthe performer,the disc title, and the genre contained in this CD text

information,

[0060]

15

Samsung Ex. 1320 p. 1385



Samsung Ex. 1320 p. 1386

For example, as is clear from the search method selection screen shown in Fig. 5, one ofthe

performer, the disc title, or the genre is selected as a methodforretrieving a desired one CD from a CD

changer(storing two-hundred CDs).

[0061]

If the methodofsearching by performeris selected as indicated by =»=> in Fig.5, the first

character ofthe performer’s nameis entered by a cursor from the screen keyboard as shown in Fig.6.

 
[0062]

If the method ofsearching by disctitle is selected, the first character ofthe disctitle is entered in

the same way as shown in Fig.7.

£0063)

If the method of searching by genre is selected, one from among five genres displayed is selected

(scrolling up or down if none) as shown in Fig. 8. :
[0064]

The genres are one of“ADULT CONTEMPORARY, ALTERNATIVE ROCK, CHILDRENS

MUSIC, CLASSICAL, COUNTRY, DANCE, EASY LISTENING, EROTIC, FOLK, GOSPEL, HIP

HOP, JAZZ, LATIN, MUSICAL, NEW AGE, OPERA OPERATTA, POP MUSIC, RAP, REGGAE,

ROCK MUSIC, RHYTHM EFFECTS, SOUND EFFECTS, SOUNDTRACK, SPOKEN WORD,and

WORLD MUSIC”givenin the CD text information.

[0065]

Fig, 9 is an example ofa screen display ofsearch results when searching when the method of

searching by performer was selected and “A” was entered as thefirst character. When searching by

performer in this way,first, a list ofperformers is displayed, for which disc titles can be displayed by

switching the mode. Displaying the information of several discs on one screenat this time greatly

 improves search efficiency compared to displaying the information ofjust one disc on one screen.
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 Moving the cursorto select a desired disc and pressing the SET key can start reproducing that disc.

[0066]

If searching by disc title or genre,first, a list of disc titles is displayed, for which performers can

be displayed by switching the mode.

[0067]

Thus, whereas it is usually not easy to search for a desired disc in a CD changer having a storage

capacity ofseveral hundred CDs, conventional reproducing devices had no function for searching from a

longlist ofdisc titles, but took time to search among over one-hundred discs. The present invention can

execute a search in a short time using a method that broadens the range of search options and makes it

easyfor a user to retrieve a desired disc by emploving a system allowing a user to select a preferred

search method from amongthree types of search methods and search while viewing a television screen.

[ooss} :

As an added note by way ofprecaution, carrying out the operation of searching and entering

characters for all of several reproducing devices contained in a system for different types ofdigital

recording media while using a television screen as a display device is not yet a concept in conventional

AV equipment.

[0069]

EFFECTS OF THE INVENTION

As discussed above, the character information control system for digital recording medium using

television screen according to the present invention has

(1) The excellent effect ofallowing display ofcharacter information ofmany digital recording media,

such as simultaneous display ofthe disc information and the track information of searched digital

recording media such as CDs or MDs,and allowing easy and rapid checking and selection ofcharacter

information by being able to simultaneously display two-hundred or more characters ofcharacter
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[0070] 2

(2) The excellent effect that character information can be easily entered in the memory device ofa
reproducing device or a rewritable digital recording medium while viewing a screen keyboard displayed

on a television screen;

(0071)

(3) The excellent effect that the present invention can use a television with an existing video input
terminal as a display device for character information without modification, and can realize total

systemization ofall control ofthe character information of digital recording media ofseveral pieces of

AV equipment while viewing a television screen; and
[0072]

(4) The excellent effect ofallowing a user to retrieve a desired disc in a short time by the easiestsearch
method for the user while viewing a television screen by being ableto select search means for several

CDsfrom the three search targets of the performer,the disc title (album title), and the genre.

BRIEF EXPLANATION OF THE DRAWINGS

FIG 1. is a block diagram showing the configuration ofa character information control system

for a digital recording medium using a television screen according to the present invention.

FIG. 2 is an exampleofa display screen simultaneously displaying the character information

(disc information and track information) of one CD selected by a CD player displayed ona television

screen according to the present invention.

FIG.3 is an example ofa display screen when entering characters using a television screen

accordingto the present invention as a screen keyboard.

FIG.4 is an exampleofa display screen when entering characters using a television screen

according to the present invention as a screen keyboard.
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FIG.5 is an example ofan initial search screen for setting a search method for searching for a

desired disc within a multi-CD changer according to the present invention.

FIG.6 is an example ofa search screen when searching from among performers within a multi-

CD changer according to the present invention.

FIG.7 is an example ofa search screen for searching from among disc titles within a multi-CD

changer according to the present invention.

FIG. 8 is an example ofa search screen when searching from among genres pertaining to a

desired disc within a multi-CD changer according to the present invention.

FIG. 9 is an example ofa display screen displaying search results when searching from among

performers.

EXPLANATION OF REFERENCE NUMBERS

i Reproducing device (CD player or CD changer)

2 Reproducing device (MD deck)

3,4,6 Memory devices

7, 8,9 CPU

10 Receiver

15 Television receiver

15W_ Television screen

30 Character information control system

L1, L2 Asynchronous bidirectional communication line

L3, L4 Bidirectional equipment control communication line

LS Line

$1, $2 Character information

Vout Video output terminal
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vin Video input terminal
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PIES ¥ PYN + * aN sq q . af Ns “ee ss osChe Legal Translating Service

A Division ofLingstistic Systems, Inc.
30, Box 390031 * 201 Broadway * Cambridge, Massachusetts 0213) + ‘Telephone 617-528-7400

Certification of Translation
COMMONWEALTH OF MASSACHUSETTS

COUNTY OF MIDDLESEX

On this day ef March 18, 2009

}, Bart Holladay

afUhe Legal Translating Service, a division of Linguistic Systems, Inc., 201 Broadway,
Cambridge, Massachusetts 02139, being duly sworn, declared that the attached translation
has been made faithfully of his own koowledge by himself and that the atrachedtranslation
is. a true and correct English version of the original Japanese document, Japanese Patent
No. 29071445, to the best of his knowledge and belief.

 
 

 

 
: i es of f SLEEESS

expesience with US andJapanese companiés. Duties inchiled translation and wterpreung tor
internal and public purposes. Additionally he is employed asa freelance translator by
Linguistic Systems, Inc.

 

 io. Aga 4 (O rsiyhlWPA,
  Hugh McAden Oechler

Translaiar’s Signatore ‘Teansladiou Manager

 Om this, March 18, 2009, before me, the undersigned notary
Hugh MeAden Oech

public, personally appeared,
vy proved fo me through satisfactary evidence of sienufication, which

was personal knowledge ofidentity, to be the person whose nameis signed on this
document above, and acknowledged to me that he signed it voluntarily forits stated
purpose.

 

a

Lata Sujanani
Notary Public
My commission expires March7, 2014
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 he Legal (ranslatAng Service

A Division ofLinguistic Systems,“Tne
PO. Box 320031 «201 Broadway + Cambridge,,Massachusetts 02139 © Telephone G17-328-7400

Certification vf Translation
COMMONWEALTH OF MASSACHUSETTS

COUNTY OF MIDDLESEX

On this day ofMarch 18, 2009

Dana Morris

of the Legal Translating Service, a division of Linguistic Systems, Inc.,130 Bishop
‘Richard Allen Drive, Cambridge, Massachusetts 02139, being duly sworn, declared the
attached translation to have been made faithfully of his own knowledge by himselfand
thatthe attachedtranslation is a true and correct English version ofthe original Japanese
document, Unexamined Patent Application No. HL1-3170G1, to the best ofhis
knowledge and belief.

His qualifications as translator include familiarity with English as a native
language and with Japanese as an acquired language, and with said languages as
languages of instruction and use for more than 12 years, and that he received a PhD.
degreefrom the University of Cali fomia and that he is employedas afreelance translator
by Linguistic Systems, Inc.

Ay IAA.odbc
stueh MeAden Oechler
‘Translation Manager

 
Translator’ s Signature

On this, March 18, 2009, before me, the undersigned notary public, personally appearec
Hugh McAden Oechler, proved to me ilough satisfactory evidence ofidentification,
which was personal knowledge ofidentity, to be the person whose nameis signed on this
docurnent above, and acknowledged to me that he signed it voluntarilyfor its stated
purpose.

 
Lata Sujananié~
Notary Public
My commission expires March 7, 2014

 
 
 
 

TATA SUJANANI
NOTARY PUBLIC

ROMMORWEALTHoF MASSADAUSETTSss 4
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£45) Date ofIssue Heisei 11 (1999) Fune 7 (24) Date of Registration Heisei 11 1999) March 19
tS) lat. CL 6 Call Edentification FI

GUB 2734 GIB 27/34 5

Number of Claims: | (total of 9 pages)
 
 

(21) Flat Special Application No, 4.345213 (73) Patentee. QOD003595
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Kenwood Corporation

(TA) Agent, Patent Attorney Sinbata Masao
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(54) [Title] Mini-Disk Recording/Playback Device

(57) [Claimis)]
[Claim 1] The invention establishes working data for performing U-TOC (User's Table of Contents)
operation separate from the RAM on which U-TOC. information is stored within the mini-disc. It
includes RAM on whichis stored virtual execution result data, playback level, and an image processing
device. The mini-dise recording and playback device makes it possible to display actual U-TOC
information, virtual execution data, and playback levels on a graphic display and to carry out U-TOC
operation using a graphic display.
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[Detailed Description of the Invention]

[0001] {Industrial Application] Specifically this inventionrelates to the display of U-TOC (User's Table
of Contents) information from a mini-dise recording and playback device.

{0002] [Description of the Prior Art] Some audio components, for example, a CDplayer,
videocassette recorder, and visual equipment, have used a TV screenfor operation or the display of
playback status. Since the TV screen displayed a complicated configuration and operation intelligibly it
had becomea very effective meansof display.

[0003]Onthe other hand. in a mini-dise recording and playback device, as shownin drawing 26 (a), the
operation key2 of the display 10 anda key input device are arranged onthe front panel. The device is
operated by the operation key 2, and the device playback and recording status information and U-TOC
(User Table of Contents) data are shown onthe display 10.

[0004] Namely. as shownin drawing 26 (b), the mini-disc recording and playback device is comprised
of the mini-dise record playback unit 9, the controller 5, the key input device 2,RAM tor TOC data
storage 6. and the display 10, According to the commands executed fromthe key input device 2, the
controller 5 operates the mini-dise record playback unit 9, and disk TOCand U- POC reading as well as
disk recording and playback are performed.

[0005] The TOC and U-TOC data readfrom the disk are stored inTOC RAM (6) and a part of the
contents are displayed on the display (10) with the disk address information ete.

[0006] The display (10) only displays characters and figures in a fixed form, The data are not able to be
expressed so that complicated U-TOCinformation could be understood at a glance.

[0007] [Problem(s) te be Solved by the Invention] In view ofthe above-mentioned point the purpose
of the invention is to provide a mini-disc recording and playback device with easy operation and
display of U-TOCdata. This is accomplishedby intelligibly managing the detailed recorded music
information in the U-TOC area and taking advantage of the graphic display feature.

[0008] [Meansfor Solving the Problem] The invention establishes operation data for the mini disk
recording and playback device to perform U-TOCoperation separate from the RAM on which the
mini- disk U-TOC information is stored. An image processing device is deployed to access the RAM
‘that contains the virtual execution result data and playbacklevels. It makesit possible to display actual
U-TOC information, virtual execution result information and playback levels on a graphic display and
to carry out U-TOC operation using a graphic display.

0009] [Function][n the mini-disc (MD) knownas a rewritable magneto-optical disc, recordable area is
established in the outside sector ofthe pit information recording area (TOC) onthe inner
circumference. There is a U-TOC area (U-TOC)and a program area in recordable area, the groove
(slot) is engraved insteadofthere being no pit here and informationis recorded along this groove.
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[0010] The groove is surging to the waveform, and rotation of a disk is controlled so that the average
frequency ofthe signal produced by the wave (wobble)is set to 22.05 kHz. In this wobble, FM
modulation is conducted from the absolute time (address information) recording start position and
recording starts,

{0011]Recording is performed by magnetization ofthe magnetic film. That is, a magnetic film is heated
by laser above a Curie point, and the magnetic field reversal signal is applied. When it cools the signal
is recorded on the magnetic film as a change in the magnetizing direction. Such recording can be
performed also in a section of the disc that has been previously recorded meaning that overwriting is
possible.

[0012] Managementofthe recording position is performed using the information recordedin the U-
TOC. A track number (TNO)is given to record a program area for every music track as a continuation
of natural numbersstarting at L. All ofthe information, including start time, end time,title, etc., is
recorded for every TNO.If a TNO andits attached information are erased from U-TOC the section of
the dise will be treated as a non-recorded section.

[0013] Whenthe disc is loaded in the device U-TOCinformation will be yead and the data is stored in
the device work data RAM. and playback managernent is performed thereattc ye DS TPOCa £

information stored in the U-TOC RAM.If musictrack is recorded orerased, the datastored in the
RAM will be changed, but before the memory informationis deleted fromthe disc in the deviceit is
recorded on the disc U-TOC. -

  
 

{0014] Thus, changing and erasing a disk TNOare possible for the management information is stored
in the device RAM as U-TOC data. The mini-dise recording and playback device U-TOCvirtual
execution result data is stored in the RAM so that operational changes in disc management can be
made.It is generated as a video signal and sent to a graphic display by an image processing device and
is displayed so that errors can be prevented.

[00 15]Since U-TOC information canbe displayed in various modes during regular play. programplay,
and sound recording operation as well as during pause. Playback details can be monitored at a glance
while under operation.

[0016]
[Example] The mini-disc recording and playback device in this inventionis ex plained based on a
drawing. The perspective view showing the composition of the mini-disc recording and playback
device is shown in Fig. 1 (a), and Fig. 1 (b) shows the block diagrams ofthe configuration of the mini-
disc recording and playback device.

[0017] The mini-disc recording and playback device is arrayed as shownin Fig. | (a) the key input
device (2), the mouse (3), and the graphic display (4) are connected to the main part (1) ofthe mini-
dise recording and playback device. A television can be usedas the graphic display (4) although a CRT
is used in the figure.

[0018] As shownin Fig. 1 b) in detail, the main part of a mini-dise recording and playback deviceis
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comprised of the mini-dise recording and playback unit (9), the controller (5), RAM (6)for TOC data
storage, work data memory RAM (7), and the image processing device (8). The controller(5) receives
instructions from the key input device (2) to operate the mini-dise recording and playback unit (9) and
read the discTOC and U-TOCin orderto perform recording and playback.

{0019} TOC and U-TOCare read from the disc and include disc type (prima-starred, recordable or
hybrid), recording laser power, sector indicator in use, lead-out start address, track (start address, end
address) track mode (mono, stereo, an emphasis, a distinction that a copyable or not, disk name, track
name, sound recording time minute, second, and a link pointer(addressinitial entry), and the datais
stored in TOC data storage RAM (6).

(0020] The contents stored in TOC data storage RAM (6) can be modified using the key input device
(2) or the mouse (3) to manipulate the operation data stored in the operation data RAM (7) . During
modification the data stored in TOCdata storage RAM(6) and operation data RAM (7) is converted
into a video signal bythe image processing device (8) anddisplayed onthe graphic display(4).

[0021]The display item and display mode onthe graphic display 4 are specified with the key input
device 2. The display exampleis explained with referenceto Fig. 2 thru/or Fig. 17 below, The screen
shown fi Pig. 2 fs a display exe » playback and playbac!

 
 SOUISE.ans  ey

(0022] Field A showsthetitle ofthe display information on screen. The centersection is a data table
displaying the albumtitle on the B column,andthe recordingdate informationis displayed on the C
column. Onthe bottom the TNO datatable is displayed showing stop time, run time, and sound
recording time. TNO (4) indicated by arrow Eis a tack in playback or pause mode displayed in a
different coloror flashing. The track and time in playback or pause are shownin the lower D column.

[0023] The screen shownin Fig, 3 is a display example of modesother than playback or pause, and
shows the data position of each TNO diagrammatically. The TNO data is expressed in rows
corresponding to the address, and the length ofthe rowis proportional to data volume (time). TheTNO
data is listed vertically in order of TNO, and it is shown and corresponds with a data position so that
the user can understand the TNO. Data is reproduced fromright to left in the graphic display. The
address (a start value, an end value, length) is numerically shown in the colurnnon the left-hand.
Although TNO in playback or pause place is shownby the arrow Eas in Fig. 2, it is further indicated
by the vertical bar F.

[0024]Although Fig. 4 shows the same expression as Fig. 3, the TNO data 6 is recorded at intervals in
this case, and that displayed band serves as an island shape. Although TNO6 is broken in three parts
and each division is connected by the link pointer, the playback sequence is not shown. What is shown
is that the TNO data playback order 6 is a display made shownin Fig. 5. In Fig. 5 a data position
(island) shifts to the division numerical order ofTNO 6 downward,it is shown in it, and playback is
performed in order from high (island) to low (island).In Fig. 5 the address(a start value, an end value,
length) is divided by track.

{0025]The screen shownin Fig. 6 is a display example of programmingset up ofthe playback order.
‘The. source data to be programedited is shown on the right-handside, and the data being programmed
or having been programmedis shown onthe left-hand side, and therefore both sets of data can be
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viewed,

[0026] Fig. 7 showsthe screen during program playback. A data table is displayed in the order of the
program(playback order) which is the original TNO order. The display of the present playback position
is similarly indicatedfor a track in playback or pause.

[0027] Fig. 8 shows sound recording, sound recording pause, and the source monitorscreen.
Additionally shown within the display are input source (digital / analog), record level position, level
meter, record margin, the state of sound recording options, with indicators for the attenuator function,
TNOautomatic change, and manual change recording functions are also displayed.

[0028] The current recording position is displayed by the vertical bar E, and the recorded portion and
remainderto be recorded are distinguished by a colordifferentiation orflash, Thereforeit is possible to
visually display the remainderto be recorded.

[0029]The screen shown in Fig, 9 diagrammatically shows the data position of each TNO during
recording. The method of displayis the same as the method shownin Fig. 3. The end position display
(G in the figure) ofthe address/time ofthe track is counted to compensate for real operation churing
sound recording, and the row(1Hin the figure) ofdata is extended. The row of data being recarded
flashes, Although as in Fig. 4 having shownthat the recorded data which is immediately preceding in
the disc recording process historyof the recorded data can be viewed. _

{0030] Figure 10 shows the TNO rewriting screen . A new TNO canbe set up by using this screen to
checkthe data content. New TNO setupis performed by inputting a numbercorrespondingto the
existing TNO.Input is performed by cursorpositioning and key input.

[0031] During TNO setup the user can work with knowledge of the modified setup on the speculative
execution result screen shownin figure 1. It is performed byinputting an execute commandto write
the work data RAM to the TOCdata storage RAM to complete setup of the new TNO.

[0032] Figure 12 shows the TNOerase screen. When a TNOis directed to be erased its display color
changes orit flashes, Multiple tracks can be erased or if ALLis selected all tracks will be erased.

[0033] Onthe screenin Fig. 12 a track is set up to be erased orrewritten and U-TOC data can be
rewritten by inputting an execute command. The rewritten program is shownin Fig. 13. Erase track
setup can be continued onthe screen in Fig. 13.

[0034] Figure 14 shows the TNOerase and rewrite screen for doing rewrite work simultaneously, The
setup and performance methodsare the same as the TNOerase and rewrite mentioned above. User can
knowthe status after track replacementfrom the speculative execution screen shownin figure 15.

[0035] Figure 16 shows the TNO start/end address reassignment screen . When key designation is
carried out specifying the dise position playback data will be incorporated focusing on the TNOstart /
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end address positions near the specified position and a time-level chart will be displayed including the
current start and end address positions.

[0036] Shifting start and end address positions can be performed with the screen key commands
moving the address-position index (indicated by J and K in the figure). The address value after
movement is computed by converting the movement magnitude on screen into an address value and is
written to the operating data RAM.

[0037] The user can work while looking at a level envelope. After playback of data from the operating
data RAMand checking song timing with the rehearsal function, the start and end address position
can be shifted.

[0038] Figure 17 showsthe add TNOscreen. Thepositionis specified by key entry and playback data
will be input into the specified position. Then a time-level chart is displayed.

[0039] Start address position shift work is performed by moving the start address position index
{shown by K in the figure) on sereen bykey operation. The address value after movement is computed
byconverting the movement magnitude on screen into a newaddress value and is written to operating
data RAM.

[0040] The user can work while looking at a level envelope. After playback of data in operating data
RAMand checking song timing with the rehearsal function, the added TNOstart address canbeset.

[0041] Figure 18 shows another example of this invention. In this case, the small display is built into
the mini-disc recording and playback device, and various operations and displays can easily be carried
out at one time.

[0042] Figure 19 shows anotherexample of this invention. In this case the commanderand the remote
control are included in the diagram andvarious operations and displays are possible using the remote
control or commander.

[0043] Figure 20 shows another example ofthis invention.In this case, it can work using a PC
keyboard and display connecting the input/output port of a personal computerto the data interface
provided in the mini-disc recording and playback device. Operation software is installed (floppy disk
stored data) in the personal computer.

[0044] Figure 21 shows another example of this invention, In this case, by connecting the input/output
port of a home video game machineto the data interface of the mini-dise recording and playback
device same as was the case in Fig. 20 and installing operation software (the ROM cassette storage
data) into the home video game machine it can be operated using the home video game machine keys
anda TV screen,

[0045] Figure 22 shows another example ofthis invention.Inthis case,it is configured with an AV
amplifier and the corresponding display of audio equipment separate fromthe mini-dise recording and
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playback device is also managed synthetically. In doing so various input and display functions are
made operational.

[0046] Figure 23 shows another example ofthis invention. In this case the MD changer is configured
with the mini-disc recording and playback device. Information from multiple disks is managed making
possible package displayetc. Data from multiple programs can be edited on one screen.

[0047] Figure 24 shows another exampleofthis invention. In this case character input is performed
with the display screen keyboard. Character input can be performed by mousein a system
configuration without a keyboard.

[0048] Figure 25 showsanother example ofthis invention. In this case, a print functionis added to MD
display system. Figure 25 (a) shows the case where a printer is connected to the key input device and
display system. When a word processor is connected to the MD recording and playback device as
shown in drawing 25 (b) the keyboard, display, and printer with software canbe usedto facilitate input.
It becomes possible to create and edit a program list, a cassette index,etc. by printing out the contents.

[0049] fEffect of the Invention] The mini-disc recording and playback device in this invention enables
various information acquired [rom the disk to be intelligibly expressed on a graphic displayscreen.

0050] Information in the figure, such as time, data length, a track position, and a recording level, can
be expressed visually and the operating data and system siate canbe easily understood for effective
mini-dise function utilization.

(Brief Description of Drawings]

[Figure 1] The perspective view showing the composition ofthe mini-dise recording and reproducing
device whose fig. 1 (a) is an example of this invention, and Fig. | b) are the block diagrams showing
the compositionof the mini-disc recording and reproducing device.

[Figure 2] The figure shows an example ofthe display screen of the mini-disk recording and playback
device

[Figure 3] The figure shows an exampleofthe display screenofthe mini-disk recording and playback
device

[Figure 4] The figure shows an example ofthe display screen of the mini-disk recording and playback
device

[Figure 5] The figure shows an exampleofthe display screen ofthe mini-disk recording and playback
device

{Figure 6] The figure shows an example of the display screen of the mini-disk recording and playback
device

[Figure 7] The figure showsan example ofthe display screenof the mini-disk recording and playback
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device,

[Figure 8] The figure shows an example ofthe display screen of the mini-disk recording and playback
device.

[Figure 9] The figure shows an example ofthe display screen ofthe mini-disk recording and playback
device,

[Figure 10] The figure showsan example ofthe display screen of the mini-disk recording and playback
device,

[Figure 11] The figure shows an exampleof the display screen ofthe mini-disk recording and playback
device.

[Figure 12] The figure shows an example ofthe display screen ofthe mini-disk recording and playback
device,

ae[Figure 13] The figure shows an example ofthe display screen ofthe mini-disk recording and playback
device.

[Figure [4] Thefigure shows an example ofthe display sereen of the mini-disk recording and playback
device.

[Figure 15] The figure shows an exampleofthe display screen of the mini-disk recording and playback
device.

[Figure 16] The figure shows an example ofthe display screen ofthe mini-disk recording and playback
device,

{Figure 17] The figure shows an example ofthe display screenof the mini-disk recording and playback
device.

 
{Figure 18] It is another example ofthis inventionin a figure showing the composition of the mini-disc
recording and playback device.

[Figure 19] It is another example ofthis invention ina figure showing the composition of the mini-disc
recording and playback device.

[Figure 20] It is another example ofthis invention in a figure showing the composition of the mini-dise
recording and playbackdevice.

[Figure 21] It is another example ofthis invention in a figure showing the composition of the mini-disc
recording and playback device.

[Figure 22] It is another example of this invention in a figure showing the composition of the mini-disc
recording and playback device.

[Figure 23] The perspective view showing the composition of the mini-disc recording and reproducing
device whose figure 23 (a) is an example of further others ofthis invention, and figure 23{
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HYPERLINK “http://www4 ipdl inpit.go.jp/cgi-
bin/tran_web_cgi_ejje?u=http%3A©2F%2Fwww4ipdl inpit.go.jpe2FTokujitu%2Pritemdrw.ipdl%3F
N0000%3D239%26N0500%3DIE_M%2F%3F% 3FS3D6%3F>%3BU3BE3AHAFRIFHIFHZONOO
01%3D26%26N0552%3D9%26N0553%3D000024"\n _blank}(b) are the figures showing the example
of a screen display ofthe mini-disc recording and playback device.

[Figure 24] It is a figure showing the example of a screen display of the mini-dise recording anda & = y . Pind
playback device which is an example of further others of this invention.

[Figure 25] The figure showing the composition of the mini-dise recording and playback device whose
Fig, 25 (a) is an example offurtherothers ofthis invention, and Fig. 25 (b) arethe figures showing the
composition of a variation of the example.

(Figure 26] The perspective view in which Fig. 26 (a) shows the example of the conventional mini-
disc recording and playback device, and Fig. 26 (b) are blockdiagrams showing the composition of the
mini-dise recording and playback device.

(Deseription of Notations]
| The main part of a mini-dise recording and reproducing device
2 Key inpul device
2 Mouse

4 Graphic display
5 Controller -

6 RAM fortalk data storage
7 RAM foroperating data storage
8 Image processing device
9 Mini-dise record reproduction unit
10 Display

[Figure 2]
Data table

A-TOC Title

B-AlbumTitle

C- 1990 omonth x day ©: © © time
Track name

Stop Time
Run time

Recording Date
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(Figure |]
4-Display
5-Controllers

6-TOC-UTOCdata storage
7-Operation Data storage
8-Image Processing Device

Y-Key Input Device

 
 
 

-O-P

{Figure 3] [Figure 4]

Start End

Address / Time
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[Figure 11]
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[Figure 17] fFigure 18] LCD display

 
[Figure 19] [Figure 20]
MD recorder MDrecording and playback device with a data interface
Display PC
Corunand Operating sofbware
Remote Control Display

   eae sameneaceres

[Figure 21] [Figure 22,
With data interface Audio display
MDrecording and playback device AV Amplifiers
TVhome games
ROM Casette

(21)

{2 2]

vr , 10D

RRRte Seeeecannemenat

  _

5aucun i

Samsung Ex. 1320 p. 1417



Samsung Ex. 1320 p. 1418

[Figure 24] [Figure 23]
Screen = a-MD recording and playback device with changer
Indicators | a-Display i b-Display Screen

(2 3]
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[Figure 25]
a-MDrecording and playbackdevice.
a-Keyboard Display
a-Printing machine
b-MD recording and playback device
b-Word Processor

25)

pet FAT

MDIcaeraeae 
 (a)

 
 
 

MDReSRPEaa
ponemrema 
 (b)

[Figure 26]
10-Display
2-Key operation
5-Controllers

6-TOC, UTOCdata storage
10-Display
2-Key input device
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This mvention relates to informationsystema fy automobiles

UN & 

te aditional autommtive electronic system, dedicated components are onmployed

wo contra specific Aimetiona in the vehicle. Theor dedicated components are typicallyco

indenendent of one another, cach with ils awn operator interface. For instance, muxst

moder adomobiles have ag clectropic engine contra! system, a computerized antilock

braking system (ABS), a vebicle safety evstem, a Ughtng contral aystem, a climate

control gabsystam, and a soundsystem, Most vehicles alse have power door locks, powsr

windows, atid power seating for the operatar’s coniint.

Some attomobile models are equipped with s navigation system that employs 8

global positioning system JES) receiver fo receive posioning signsais from. a saialite

nenvork. The navigation system computes coordinates that locate the veehicle over the
2 =

arface of the earth with regard te longitude, lstinde, and altinwie,  Celelarof

CONNIRHUCRLON| also beanintroduced nic autamebiles to anab 

or qeoupant fe transact telephoneealls font thelr vehicle. Most late model automobiles

  with a diagnostic system performances of the
¢

automeddle engine, alr and heating system, and other components(1986 orlater for ORD

$ ‘ NEE cok “
fave proven useful, there ig aWhile these various clectronic contral units

drawback in that all of them are entirely separate and independent from one another,

ferent manufacturers supply these subsystems. These disperste components venoraily, di

offen enipley proprietary, eific integrated 

cireuita) that have different eystem architecnures and execute Incompauble proprict 
My

software, The components have Hmited or no communications withone another,
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Yet, ioday’s automotive electronic sysiems Imcreavingly smoonqpass 8 broader

ange of functionality, such as tusk management, TESqurce management, COMMUN:iORTONa -

with other cortrol units or systema, timac-critigd! memitoring and. control af equipment.

This requires increased ftegration of components into neteorks of distributed and

multiplexed slestronic system, ay well as itterfices for commumicstion belween the

contrel uoits and for communication with the operator, The motivations for te

inereashd imtegnation af the automerive electronic system gre many, inehudigg:

e Coast effective improvement of existing Aenctions,

e Cost effective enabling of new fimichors;

e Reduction of wiring weight,

e Shnplify addition af newfictions via sofware upgrade;

e Citinvzation ofslectronix and mechanical imicgrationk

# Tnoreses of systern performance, intelligence, and coherent; and
~

# {norease data communications with extemal aysieme/infrastructure.

Some strides have been mado to integrate the ccmmpouents. Typically, the

proposals call for easabh of the distributed components to be connected ta data bus, such

&‘Sh a CAN (Controller Area Netvork} pratccol bus. Designers have thearized diferent
& 3

multiplexing protocols and iskenpassing precels to facies communication over theSF pe g

bua. For more information on these proposals, the reader is directed to the following
a

atticles which appear in a publication from the Society of Automotive Engineers (SAR)
»

Inoue ef al, “Multiplex Systems for Automotive Integrated Cenitrel.” Muluntes

 TechnologyApplicationsiaVelicieBleciricalSystems, SPAN4, No, SRNR, copyright 

(203: Aguma st al, “Development of a Class © Multiplier Control 20." 

  tansupVebicieRlectics shuologyApnlica $, No, $30005, copyright
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1003: Matheny et al. “Network Architecture

ApplicationsJuVehicleElecrn

“A Gadeway for CAN Spectfication 2.0 Nou-Puasive Devices,

 

 ne, SP-O54, No. ONEKM, copyright 1803;

 

 
 

-O84 No. GSd005, copyrght

5 7903: Neumannef al, “Chen Systems and Imerfases for THstributed Electronics in Cars

 Technology, SE-LO7G, No. 080291, copyright 1995,

and Emmaus, “Aspects and Iseuss of Madtiple Velicle Nebvorks,” Automotive
=

I No, 880283, copyright 1985,nwfiMultiplexingTechnology SP-1D

While there has been some progress al infercemmecting electromc oompanents ia

10 divtriinaed svaiem via 4 communication link, there ia na commoniy sceepted standardfor
 

the main vehicle system ine and bus interface. Achieving the above objectives entails 4

&

functions:

yatem design that ia faxible and scaleable, with the capability to manage complex

ana ar PIAVESTRON
 

This invention comeerms an automobile information system that facilites~

conmunication within clusters af sormponents aru] among various clusters. Each cluster

has a conttroller thet provides a platforrefor supporting manydiverse components.

In one implementation, various automubile components arc grouped into logicalS

20 clusters. Por example, components used to control an operator's environment in the

mitomobile (o,g., climaie contral, Nghiing, seat position, window placement, doorlocks,

ete.) might form a fest cluster, Another cluster might cont#in components related ts

entertainment and communication fimetions (eg, audio, navigation, oellulsr

nomcations, etc.)

a4
among thewa Let pot Fee C3 o pet re Bandxme3“4 iat$eLo oe onHt %eenehwe to faa, feoxwerewm ao oS pateieae %¥4, aa casa 3 FagseSeeeea were$3 treezyz¥eoemeLo,osme tyaa%

oluster’s components, A data communications bus intercennects the cluster controller

and components. The cluster controller is responsible with disseminating information
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e varions componente with interest in the pilomiakona & Sac pogo.te ogreceived from extemal sources

ag well es exchanging infivimation between (wo oF more soraponents within the cluster.
os

jerplernented, for example, as 8 gonoral-paimposeFach shister contreilergo

sompating devices having an open giatform operating system. The onersting 

& offers a platform with APIs (application. program yterfaces} and DDla Glevice driver
interfaces) that allow developers to interface dierent peripheral cormmponenis with a
common controller, The cluster controller sapports multiple applications and providesx

interfaces for those programs to the hardwareperipheral devices.

The cluster controllers are interconnected via another data communications bus to enaitc

i) jnfeemation Sow berwesn clusters. In this manner, any component im ane eiusier can

share infiytation with any component in another cluster withewt need for dedicated

wirtng or specially written code.

BRIEDESCRIPTIONOFTHEDRAWINGS

i$ The sumereference numerals ars used thrnaghout the drawings to reference Uke
~,

somponentsard features.zh

Pig. | is a diagrammatic iustratjon af a vehicle infiermation and control systern=

fepiomented in an automobile.

Fig. 2 is a block diagram of a chusiey having a chister comraller to man

20 information flow among mradliple compomcnts.

Fig. 3 is a block dagram of twe chisters, with the claster comtrofiessee

intercarmected to one another.

Rig. + is a block diagram of s cluster controller.

Big. 4 is a block diagram of software architecture emyoyed in the cluster

28 gentrolley,
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EDLDEACRIPTIONOFTHEPREFERREDEMBODIMENT 

GeneralSyuterm

Fig. 1 shows vehicle informatian system 20 constrsted fan gatomoabtle 22. The
eetautomotile control aystem 20 has a master control unit (MCU) 24 and trQE OF GTS

gesandary coniral anit (SOUT) 2600) and 242). A dual leis structure having a promary
x x

data coramunications bus 28 and a secondary support bus 30 providean infrastructure for

data cnmmnunications in the control aystem 20. The primary bus 28 may be implemented“2

x

using any velicle bie design ourrently employed or ommenmplated by automobile

manufactures, ouch as CAN, ABUS, VAN, F1S8S0, E-BUS, F-BUS, LRUS, USB, PIS8,
boand so forth. The master control unit 24 can be configured as master of the primary bus

apport ius 30 may be implemen ed ag anystandard coraputer data bus, such asx28. The&
‘

y xx
ISB, PlS94, and the like. One er both secondary control units 26D} and 2662) ¢ owtRCI|

be configured as master of the support bus 30 ani as controler of ane cr more

comipunedix coupled to the sugpert bus 30.

The master control wait 24 and the secondary conirel unit(s} 26 are intereonnerted

throngh the primary vehicle bus 2. In addition, various electresiie automediie

eomporenis are connected i the nisster contre 4gut 24 vie the primary bus 28. fn tinsx

“4

Wustration, the electronic components Inchiude an antilock braking system (ARS) J, an

electronic steering system 34, and an engine contrel system S36. However, other

components may Hkewise be connected to the promary vehicle bua 28, euch as a

geouritwalarm aysiem, a diagaestic aysiens, s Rghting central syatem, a feel sysction

system, an automatic tansmiasion system, and 9a forth. in addition, the electronic

coanponenis shown in Fig. | are intelligent components in that they cach have tharownoe

gh x

local ceavtroller, typically ernbodied as a microprocessor. The audormobile might farther

include son-intelligent electronic components that do mx have fooal pracessmg

capabilites.
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Fig. | ews a mamber of devices connected to the support bus 30. These devices

. ae as ae exempewn A
include 9 climate control avstem 38, an audio system 4{, a navigation system 4

(GPS) antenna 44, and a cellular commumications system 46.22 whooEs#. mpae, rayae £3 Gs &%io ooia ‘sate. aH
%Xeat

lacks S2, power window contrels 54, and seat control SG. An SUA) 26 may also be
io

configured ay a server to serve fo multiple clients S8_ The slients 38 oun be implernented,

for exarnple, ag small hand held or laptop game computers having visual display seroens

avid audio sound cards to provide multimedia entertainment. The SC1 26 serves in-car

entertainment in the form of movies and games to the clients 58 for the passengers’

aUoymR,
%.

he cemtral units 24 and 26 can be arranged in pve different architectures: (1)
: ae Reda ws a sperdesye lex x sry oe smaster/sluve architecture; and (2) cluster archilecture. In a master/slave architecture, the

giaster control unit 24 acte aa the master ofthe primary vehicle bus 28 and sll electrome

components 33-36, aa well as the secondary contre! unitis) 26, ast ae slaves to maste
a; ‘ * SP PAPAT SY x. i pate

control unt 24. The master central anit 24 manages deta flow among fhe siectront

cemmponents 32-36 and fucilitates resource and information sharing. In action, the
be

master contiumit 24 provides backup for the intelligent clectrenic components im theAE

al, aneby The,
4 fest Sieeteans for

event that any of them also perfurme data proceasing and control hinetons Loy

coSes wn Be£2nyee2w% ee oo Ponoe@&teks oe%ohfsva beoa ~eesoS$e foe y a ot gent tLenon-intelligent electramic carmponents.

aor {Patent Application O8/771343, entitled “Fault-Resilient Automobile Contra tpeee.

which was Ried December IS, 16, and issued ac 1S. Patent NooUU
x

. This patent is assigned to Microsoft Corporation and iv insarparated by

 Cluster Are’
y

in a cluster architecture, the centrol unite 24 and 26 (or the fee ascandary contra)

ope of related carnmponents.rooe peed os7. Be: 5 Cn om, tend, aa BsaBn Bud osi“bd hewS eee ne@w <S peeteLe]ahme
"y

Opa peFeete one
,ay ee oF ne

as a tswo#
“et pon aynee4
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For example, a cluster controller might provide control of hghts, &

cheating, ventilation andair conditioning), windshicld wipers, seat adjustments. Another

clustey conaoller may peovide more advanced features, such as umcess { vehicis
=

diagnostic infermation, freligent doar lock, rererc alanrmvuniacking, and configurable8

instrament nanel and head-up display. With a cluster comtrofler, the Renctionality ofthe+

core subsystems car be greathy enhanced by sharing hardware resources and informatio#

among the components and subsysteme. ft also provides mexnnum fealty and allows

 additional lunetionallty fo be added as new components tothe systens without having to

redesign the entine system

Fig. 2 shows an exemplary cluster architecture 6¢ in which one of the secondary

control units 261) is configuredas a cluster controller for the wipers module48, Hehtiey

eontrel module 80, door lock madules 32, power windowcontrol modules 54, and a seat

sontral module $6. The cluster controller 26(1) faeittates information shacmg ameang the

cluster of carmponents over baw 30, For exanyple, suppost the yohicle operator sets the

vehicle alarm system when exiting the vehicle. ‘The vehicle alarm syeteminforms the

eluster cantroller 26 that the alarm is now activated, When the cluster controller 26

recetyes this notification, this single piece of information is shared amemg the

components se that these components with interest may take some sort of action. Here,

the lighting contral module 30 may blink the interior lights to provide feedback tothe

aperator that the alarm hus been set. Concurrently, the door lock modules 52 and power

window controle $4 are togyled to 4 locked stateto prevent unwanted entry.eh

With the cluster archiecturs, multiple chisters can be mtercommected
, Ee oS & es tna &

more data buaea to communicate with each other, Communication between chisters

enables iucreased Aimetionality of the system and helps redune cest, simplify informatica

communication, and optimine Auctions

in traditional prior art systemia, dedicated winingis required or ane component bs

somonmicate with another cammonent. Consider the exanypic af adding a featere of
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remote locking and unlocking ofthe vehicle doors via telephone or email. To periorm

this task, the traditional solationjs to add wiring between thedoor lackcontro! module S2

and comtmunieation module 46 to forma dedicated communication Hink. Then, special

geftware is written fo enable the cammmuication module 46 fo recerve the instruction tk

lock the door and te send thet imatruction te the door look caustrol module 32. Moreover,

ane or both of the modules needs fo be adapted to commenicate according io a apectlic

profacel employed fry theother.

in the clusiering architecture, however, the communication bok between the

‘luster countroliers handles the comnreivation between various components without need

a cluster archibeetare G2 in which ovo af special Wining or programing.

clasters 64 and 46 are interfaced together. The first cluster (4 is the same as that shows

in Pig. 2, with cluster controller 26(1) comirolling the cosmpenents related to the vehicis

operating sovironment (e.g. wipers 48, door lacks 32 and seat comtrol module $6), The“uP

hthese ccamponents wie bus Hhent oAgS aoe
a

Si einiwweiere oo etwe par peefirst cluster controller 2600) 1

A secaod cluster cortroller 26{2} controls the secord cluster 66, which groups

commmumiention and entertainment fimctions. in this caample, the second chister

controller 26(2) facilitates coremunisation and information fw amongthe audio muxiale

40, the navigation companent 42, and cellular commnimications modaele 46. The second

cluster sige utilizes the bus 20, althougha separate bua maybe used.

The fiest and second chaster controllers 26(1) and 28{2) are connected via bus 28.

The cluster comtroflers 21) and 26(2} faciiiiate comununicatiom How bobween any

and any component in the second cluster G% over the< =
compenent in the first cluster 64

Ay
econd bus 28 The two claster controllers 2607} and 26(2} can utihize a comuneWa

oh aeatcoromiunications profece! to communicate ever bus 28, thereby elummmatmg the aes

one peripheral devics fo be specially progranuned to comumumicate with another

peripheral device. Purthermore, ne dedicated wiring ts required.=
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Consider again the example ofadding a feature of remote locking and unlocking of

wythe vehicle doors vig telephous or email, Here, an operator can send 8 command to fock

the vehicle doors using email or a cell phoneand the commandis received at the elhiar

communications module 46 for its cluster comtrofler 202) and paasad to the
y

oomumunications modale 46}. The commnnications module 4) then transmvis a signs!
3 .

destined to the door mudule $2 over has 30 tfHs cluster controller 262), which in turn

tranamits the simal over bug 28 to chister controller 2601), The signal is then <delivered

over bus 30 ta the dear rordule 32,

iris noted that aldkaigh the implementation Ulustrated in Fig. 3 adiizes the samex

aKsecondary Ins 30 to facilitate infermacion flow within the clasiers, separate and diavnct

buses ray be employed within the various clusters. Furthermore, since the clesters are 

implemented using a single platform (described below in more detail), additional

software modules can be castly added to the system ti performth
S

eeired function, 1.<.,Cite.

locking or unlockingthe vehicle vie phone or emad,

ClasterController

Fig. 4 shows an exemplary implementation af a claster contraller, in this

jilustration, the claster controller ja (mplernented aa a secondary control unit 26, whichts

embodied as a goncral-purpoge comprter with an open platiorm opera Ung syatermcapable
Peg,x

;supporting multiple applications. The master cantrol unit 24 can be configured i 8

 The claster controller 26 has a processor 100, volatile memory 102 (e.g, RAS $},

faeand nom-volssti memory 104 (e.g. ROM, Flash, hard disk, efe.). 7ke chaster controller“oN : * q +

26 has a primary ius interfaes 106io provide seoxes ta the primary vehicle bus 28 and a

suppart bus interface 108 to provide access to the suppart bus 30,

The cluster controller 26 rans an openplationm operatin
“

multiple applications. With an open platform opening system, the chuste
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can support a wide variety of software applications and hardware peripherals an the

spport bus 3G. The operating system is preferably 8 real-time, maitiiasking operating

gystern that is capable of supporting “plig-aid-giay” system configaration and providing

high stalility, security, and efficiermy. One prefermd operatimg system is a “Windows”

brand operating eysiem sold by Micrasoft Corporation, such as “Windows CD",
‘Windows NT", or other derivative versions of “Windows”. A niilttasking operading

z $5
tera allows simultancous execution ofmulte applicatmansgsy

oeoller 26 might also inciade at least one storage drive-—aick as. 3

OD ROM deve, PC Card drive, ar a Gappy disk drive-whieh permits use of portable

storage media. A CD ROM drive enables application-related (Tis, as well as musical,
The chister controller 26 |ase oFvideo, game, or other types of entertainment C2

constructed and sixed to mount in the deshboard ofthe vehicle. A detailed explanation af

stratier a degeribed in LS. Patent We. 5,794,104,eeZB“g4 &% gyone sullakle construction of ao

entitled “Vehicle Commuter System,” which issued August 11, 1998, in the names of

Richard 7. Backert, Mark M. Mociler, and Willian Wong. This apsplication a6 assigned

to Microsoft Corporation and is hereby incorporatedby reference.

The SCU26 maintains an ap-todate copyof exceutable code Lidsun by the MCU

24 to manage data flowamong the components. The MCU code {12 is downloaded ts

the SCU26 dering initighzation. andstored ih tie non-volatile memory 104. In the event

thet the MCU 24 fills, the secondary conta) anit 26 executes the MCU cade PIS ts

aseume the master responsibility of data Howmangement an the primary bus 28.

ClusterControliorSoftwareArchitecture

Pig. 5 shows the enfkware architecture 116 employed in the cluster cemiraier 26,

The cluster controller architecture 118 has an application layer supported by an opeeraling

aystemand an underlying hardswars layer.
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regefour applications are shows in the applicatios layer. A CD foampact disk}

application 120 operates a CD player and a radia application [222 eantrols AM/PMracho

functionality, A navigation application 124 alllizes the navigation and OPS components

40 and 44, and a phone application [26 operates the communications mcschale 46.

The operating system 110 contains a shell 128, apgniication programming interfaces

(APIs} 130-138, a kernel 158, device driver imerfaces (ODIs) PA} 144. and a harchvare

abetraction layer (HAL) L148.

The APIsos os Leo30-136 define the interfaces to the system platform that are available

the application: programa 120-126. Each AML provides a common aad consistent set af

interfaces fur applications development and proviies accwas for the applications 120-126

ta advanced features of the operating system. In this heteation, an audic API I 30
ow

provides interfaces for the CDapplication 120 and radie application 122. Navigation API

2 provides interfaces for the navigation guphicatios: 124 and a telephony API 134
~

provides inizrfaees fo sone application 126. A tener APT 126 provides interfaces>:

for the radio applications 122.

The kemel 158 provides the base operating system functionalhy. Ti ig reaponsible

for momery management, process management, and seriain yequired Ris management

functions. More specifically, the kernel manages virtual memory, scbeduling,

multitasking, multithreading, and exception handling.

The device driver interfaces (ODIs) 140-144 expuse theservices of 8 peripheral

deviceto the kemel and applications. A wellalefinedset of DDIs allows diferent device

drivers fo look aliketo the operating system and application software, tamoving the need

t gpecificully lailor the opersting system or application aMiwark fo the device #
communicates with. Here, a display driver i4f) provides inferiaces fo 8 display (e.g,

momitor, LCDS, a disk driver 142 provides interfaces 
and a USB (oniversal serial bus) driver 144 providesi
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A hardware abetraction layer (HAL) 146is a thin layer of cade that provides the
*

interface Ketween the kerel andthe device hardware. Its goal is te providesoftware that

allows @ device driverto si © Samed device on all hardware platforms. This allows

 variations in hardware platforms (using ditferentBs r} witkwnnt requiring @ Separate

version ofthe anerating systemfor anh onc.

The cluster controller architestere 1{8 of Ng. 5 is specifically tailored for an im

vehicle praltimedia information and commrumieation system. This architects provikies

an example of how cluster controller 26(2) nright be configu:radto tun cluster 68 (Pig. 3).

The chisier comtrofler architecture 118 incorporate the fimotions of a r iE plays

navigation, address book, paging, email, cellular phone, as well as 3 user-friendly display.

The in-vehicle entertainment and informationsystem is built on the flexible operating

aystern 110 with comminterfaces to enable developers to develop amiliple devices and

applications, without havingto tailor these developments fo a spectifie hardware platform
be.

OY NTOCESSay,

Altematively, cluster controller 26{1} that is governs claster 64 in Fig. 3 might be

confimred to nm different applications and interface with differant hardware

components. For example, chister controller 26(1) sight support applications pertaming

to wipers, peaver doer locks and seat controls, and the HAL 146 and DDIs provide

interfaces for the wiper peripheral device, the door Jocks moudule, and the seat apaduis.

Cenclesion
x

Thecluster architecture, with an open system O99 platform-based controller at us
ie> a

care, allmws construction of a vehicle yoformation system thal can handle rmuaple

devices, can nvaltipic apgiicadions, snd permit communications among the devices. TheAe

- apd actuators or some semineligent devices&
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I. An antomobile information system compres:

a data sommiunications bua;
ne

multiple components connectedfo the data communications bus; anc
ys

a cluster controller ic manage information among the components.

3, An automobile information system as recited in claim1, wherein the chister

controller cornprises a general-purpese computer with an open plaiform operatingsystom.

%. An antomobile Information system as recited in claim 1, wherein the cluster

eantrotier reoaives information from an extemal source and shares the information with

the coniponentis.

4. An automobile information system as recited in claim 1, wherein the cluster
4

controtier facilitates information flow between at least pve of the components.

&, Am automobile interaation svstem as recited in claim |, wherem the

multiple componente are selected from a graug of components compriging a chionite

central component, a lighting component, a windshield wipers caraponest, 4 door lock

component, aad a pawer window component.

tae& An automobile Information system aa recited im claim 1, wherein the

multiple components are selected from a group of components compeHSINap Badia

component, a navigation companent, and a communications component
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7. An antomobile comprising an autommbile information gystem ag recited in

claim I.

& An aatomobdile infeemation syatemcomprising:

a data communications bus;

multiple components connected fo the data cormmumuations busy arul
“,

a chuavter controlicr having an agen platform, nailtiasking operating system: to
3

support multiple applications aml provide inferiacesto the muiticle comporants.

i automobile comprising an auiamabiie ntontaaiiiin system as rected m‘a he

& eette Byeo es

4H, An automotile idormatnwa beyhat
iraea xgpadat &caps5teedi hed2aet4

fipst anc second dats communications buses;

a first cluster ofcommanents connected to thefirst data communications Dus:

a first cluster controller connected to the first data commramications bus to manage

information among the flret chister of components,

a accond cluster of components comnested to the second data eenranumications bus:

a second claster comroiler connected fo the second date commmunioations bus te

manage infiemation among che sacoml cluster of components: andi x
x

a third data comumunications bus to interconnect the firaf and second cluster

oontriflers

VL. Anauternobile information system as recited in claim 10, wherein the first

genersl-qaupase computers openers %oi“%hte podCeand second cluster controllers are cach canig

platform operating systems.

Samsung Ex. 1320 p. 1459



Samsung Ex. 1320 p. 1460

Ft

wet ee]

WER RATERS POTAISORHH

1S

3. An automobile infarmation system ae reetted in claim 20, wherein the first

and second data communications buses are a samDus.

a3. An aaxomoblie information system as recited m claim: 10, wherein

normmminication between a component in the first cluster and a component in the seomnl
cs

cluster is faeilttated via the Grat and second cluster controllers.

id, Av auiomobile information system ss recited in claim 10, wherein the Bret

cluster of components comprises components selected fom a group af componentswat *

comprising a climate control component, a lghtng component, 8 windshichd wipers

oonrpanent, a door lock component, and a power window component,

18. An automobile iaformation oysters as reotted in claim 1, wherein the

second cluster of components comprises components aclected from @ gmp at

compotienis ccIprivig an audi cempodant 8 BayAgation component, and 2

CTmumications compart,

is. An agtomobile comprising an automobile irfsrmation aysiom as reofied in

ela10.
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Vehicle Computer System with Audio Entertainment Svetem

TECHNICALPEED

§ This investing celaies fo auniio entertakment aysteras for vebicies: More

particularly, this neveation relates io a vehicle commuter eystom that Implements an adie

BACKGROUNDOFTHEIN 

ARTEi Medior vehicles ars tyrnealiy eanipped with several Independent electronic

sysiome. For instance, ost moder vebicles Rave a sound eystens and a security system.

Most inte model vehicles are also consinicted with @ diagnostic system thal analyses

parfomiance of the vehicle's engine, transmission and fhel system, and other o 

 (1996 of later for OD 1, 1859 or later for OBI D. ip some recent madels, vehicles arc

Pen ts being equipped wath a navigation system that iscorparntes a global posidoning system

Oever fo reEc§eres Slarals from a satelite nework for SORAOLE fOOPUUIAIES that

s vehicle over ihe surface of the earth with regard to longitude, latitude, andoS 
alttude. Cellular conununivations systema have ais: been added to vehicles, These

cmmncations aysterms enable the veltiels driver or occupant to transact telephone calls

20 fromm their velnele.

x

Winie thesevarious eiectramies systems have proven useful to vehicle uaers, there

is a drawback In that the syetenis are unrelated and incompatible. Each system smplovs

hels (application spealic integrate&

geiveuita} which execute incernpatibls propriciary sofiware. Ifa velicle owner would Hikes

tus ts te add a security system to his/her vebicle, the must purchase an omice security
y

system fromone of the vendors andhave if customarily installed. There is ne way to add

SUBSTITUTE SHEET (RULE 28)
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security functionality to an oxisting electronics gystem, such aa the navigation system ora

 Appbeation Serdd Namber G8/56 entiied “Veldcls Comonuter

System," winch was Med on November 28) 1998 in the names of Richard Dy. 

5 Muuk Mo Mailer, and William Wong, describes a vehicle computer system that is

capable of miegrating these diverse and separate systems as well ay offering a general

purpose computing platiome that allows for casy expandability, The vehicle coniuter

system provides an open hardware architecture and ou

system. The oper platiorm operating systemsupports multiple different applications thar

TG gan be supplied fy a anfhwere vender,

applications perlaining to enterisinment, navigation, SOMMTRnwaticns, security,

dingnustics, and others, bn the preferred implementation, the operating system is a

mulitasking operating systemcapableaf coveurrently naming raultipie applications.S&S

NShis invention is directed to the audio entertainment system implemented by the

i} vehicle computer system.

SUMMARYCE THEINVENTION 

This invention concerns a velicle computer system, and more particularly, the

audio onfferiainment aspects of the system. The vehicle oanpuisr ¢ysiem has three

20  madyies: a support module, a computer mockue, and faceplate modile. The support
=

moduis is tormed as part of a stationary base unit of the Rousing that resides in the
x

vebicic dashboard er other location. thas is can lngic and that can be anplernenies! in a

Held proemunmahle ggte arr (PPAR resis sens erated ey SeyRe progranigwoiwe gato array (FPGA) application specific miegrated eircutt CASIO),

sustonnsed processer, or the Hike, The support module alse has an audio oignul processor,

23 such as an audio digital signal processor (DSP), which performsthecignal pros ssaing far
audin data.

SUSSTITUTE SHEET (RULE 28)
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3

Th
The computer module can be a separated moduleattached to the aenpert module arfae

%

egratcd Info the support module. The computer modale hay a
y zwe ey oSa aid

7
7oAaya Sovme tah= maoS

The computer module and support module are 

uverfaced using @ multi-bit bas, sack as a PCI bus. The faceplate mochife is detachaably

cimmectod fer the support modtde. The {aoeplate module bas a logic anitof Gs own in

comtro) a iisplay and 2 Keypad, and optionally a RF transesiver such ag a cathilar phone

and a Dbvoway pager. The faceplate and support modules are connected ualng a bugh-

wueed sirial comnection.

Vhe audio enferanunent system 1s primarily eupperted bythe logic unit and audio

DSP af suppart module, The sepport module can accommodate multiple audi sources

such as CD player, CD changer,AM/PMtuner, aurihary 1, auxilary nwo, COANPULED Waye

MUpAs and A microphone, The sappurt module receives the data fn the sources,

processes Hin the audio DSP, and cutputs the data to the speaker system or other

slestination, such as « LSE peripheral or memory in the commuter module.+

 The suppert oredvie logic unit has an internal address

adependent and separate fromthe internal ins of the computer module.

bus functions as the peripheral commaunication pathway so that data from the audio

sources oan be pracessed without intervention from the exompaer monic. For mstance

all of the audio sound generation, processing, and cutpet can be handled through the

suppmodule while consuming minimal processingresources of the computer module.
n%awecoordingt@ an aspect of this invention, the audio entertainment agsicm ¢SUDHOVS 8.

» .

at af rmine‘pong bolfers
aw an ftTL oRYE afwi

(i memory coupisd fo the internal addresa‘datm hes

structure of the support module's logic uit fo tenysoranily hold dete being communinated
7

bofwnen differant audio devices. The logic unit haa direat memory acceas (DIMA&) carmunts

asgaciated with each of the audio devices te designate particular storage areas of the WO 

 ved from, ar io be sent to, the associated devies, Audio datais
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 ‘so the same mernary buffer. While one IMMA olreuit ja
%,

fling the ping budfer with audin date fom one devics fe, an AM/FM tuner, CD player,

ete}, the other DMA oirenit is reading data from the pong bedler fo oggrt to another
z

xt

audio device (@.g., an audio signal processor}.

According to another aspect of this Hevention, the sdio ants
t.

procesace the digital andic: deta al an ixternal sanipling rate (ae, 4d. tpawe, 
by a master clock rate derived from a 48MNzclock and a software adjustable divider

register in the support module Date helng transferred fony the buffer in the audia DSP

for processing is sampled at thie rate. However, an audio source device operating under

Re own clock signal maywrit audio data ints the memory buffer at a ote that BIAY Hat

sxactly match the output DMA clock nue. The audio entertainment system aafiware

adjuats the divider register to manipulate the muster clackrate in the CODEC in orderto

synehronize the dala write andread operations Inte the plng/pone baller.

According fo another aspect, the computer system provides an aadies manager AM

(application program interfsee) to enable applications naining on the commuter to contral

the various audio sources without knowing the hardware and implementation details of

the underlying scamd eyatent, Different sudio devices ard their divers control different

ata,e5]aah rb xe oaePe on er Wh: neepe Th. me is&4aonraoseaufunctionality of the audio system, auch as equalization,. 2

a]

suum! dececding. The audio manager APL transfers calle made by the applications to the

appropriate device driverts),

Another aspect af this invention concerns a technique to handle voice date
%

recerved from the micraphane for input to a apeech recognition eystem. The spesch
“,

wleranogd picked up by ihe meraphone are sampled at the 44.)

 suppbed by the CODEC. However, the apsech recognition aya

sanqdiny fate, muchasasignifleanth: slower fl kus aanBeypling rate, Rather than add a

e data Gwhich would add cost), the audia $4.1 KN sampling i]
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2 SAN SUIT FPeee - ef wi ok ayers PAYkHz. The system makes ues of an SPI (serial peripheral interface) of the audio DSP to

pigeyback the microphone data with somunamdmess: 

narmal low-pass filteringand dean sampling on the data atrearn and then vase the SPT fo
t.

send out ihe ngerophons date back out at Hs new 1] Ns sanepling rate pigevbacked withSAS

 RONOPTHEDRAWT 

ference mumerals are used throughout the drawmgs to reference Hike

sompanenia and featires,

vaoe ie babe,
ma

Pie. $4pe
auramamabc Hostestion ofa vehicle enmyputer system.

Pig. 2 isa diagrammatic HusoF =
 

mnuliple extemal peripheral devices.
2‘

aFig.3is a Bleck diagram of the vehicle computer syeter: according fo one

implementation having a faceplate module, a support muchile, and o compiner moavhie.

Pig. dis blook diagram of a logic unit and audio DSP unplemerded in the support

module of the compater system.

Pig. 3 is a block idagram of a memery access 

poripheral devices ito a ping‘pong buffer.

inoig. Gis a block diagramof s master clock adjuster cirauil,

Yig. 7 is a block Gagram of a bus arbiter vlrouit,

- § ghews an audio sofiwanwhardware interfhee architsoture,

Fig. § ts a Aimctional diagram lastrating audio data Nowin an audio ovAABRRET

a

Fus. 10 13 a blook diagram iustrating use of an SFL port ic exchange vaies date

between the aucio DSP and Ineic unt.Pees

DETAILED3 WhGFUUNEPREFERREDEMR 
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¢,
volsThs invention ie directed fo am andin architecture for an audio eutertainment

re
system. Aspects of this aré particularly well suited for vehicle eatertainment

4

arshifecture is described in the cantext of
 systems. For purpos

a vehicls computer syaton.

oy stgpeben. py Seg Nimteeryy SFE oe ay ays i SRN oy ftFig. 1 shows a vehicle commpeter evetem 20 accord mg tO ane implementaof

this invention. Vehicle computer 

various external peripheral devices, inchiding an optional moniter 34, security sensors 26,
~

a vehicle diagnostic inte rs AQ, a vebicic battery 32, a buckup battery 33,
3.

eSrr,i ate, ge
4 >

BDed YSa és
peed2s,aww

fat Res Te pay aXe ore Oe Soe eee fatinet * CUE PS NOS 30and antennais} 34. The cormpoter 22 is assembled in a housing 326 that a aized &xgN

similar to a comvantional automabile stares, Preferably,

tector Of a single DIN (Dhatsche fadasery Norman) But, 
Lor ather special form factor for an OEM.

The compiter 22 mas an open plationn operating systera thet supperts mulltiple 

apphcations, Using an open platform operating aystem amd opes cemputer aysten

architecture, varlous software applicaiions and hardwareperipherals can be prodaced by

independant vendors and subsequently installed by the vehicle uaer after purchaseofthe

vehicie, This is advantageous in that the sofiware applications de not needto be specially

configured for amguely designed embedded systems. The open hardware architecture

preferably runs a mudtitasking operating system that employs a graphical user interfaes.

Qne preferred operating systen: is the Windows CR operating system sold by Microsoft

Corporation, A rolittaskingoperating system allows simalaneous execution of multtiple

sppheationa,

The computer 22 includes at least one storage drive that permits the vehicle userto

dowload programe and dita from a storage medium. In the Hluatrated iaplernentation,
4

the cornputer 22 has s OD ROMdrive 38 which revels application-related CDs, as well as

her types of entertainment C—t
is

masival, video, game, or of oy:4E eeEP te Fae’oSa Wa fon,“nen me ae bb.wa “o teve es

 ioment payer. The computer 22 has an
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  2" floppy diskette drive 40, an optional emart card reader 42, and dual PC card

sackets ar compact fash 44 which accent BC* card types [, Hp aral OY Gormerly

 Sash ends. Also, a hard disk drive (not shown) can be  minded on the compat atoning both apnlicationprograms and uaer date. A DVD

(digital videadisk} player mayalse be includedin the computer 22.

Te storage drives arc mctuatesd in a bass unit 46 of Reusing 36. The base wie 46
&

is constricted! and sized for mounting in the dashboard. Optionally, this hase unit maybe
pes

mamovalic in ihe same fashion as a lapcomputer from its asseclated docking station.
s

This high-end option allows the user io tube his vehicle computer to kis home or office to
 verve as his portable FAC,

The housing 36 has a detachable faceplate 44 that is pivatally mountedto the front

ofthe base anit 46. The faceplate can berotated to perovt casy and convenient access to

the storagesdrives. The entire faceplate unti dé behaves as a multifimetion peripheral 6

graphical digglay 54. The display $4 ts 
army cf pixels thai are fchvidhuallyx

ye
aciectable for Glumrumation or display, The display clement is a

in the desorthed implementation, 
on3 oak aypwacte a oxt Yagat SA ae

{he SHY OF PAksis has a size of af least G4 vertical by 246 horizontal pixel The
 operating gystem of base unit 46 Interacts with faceplate keypad 42 and fieeplate display

34 ag peripheral devices when the fhesplate 44 ix atlached te the hase module $2,

The Iseeplate 48 has a start betion 36 that provides the fianilur “Start* Gancdlans

ata Windows brand operating system. The faceplate: 48 also has a prwer fanton SB, «
ett 4

fourpasiion achuatar 60, an “enter™ butten 62, an “escape” baitan 64, a “help” button 66,

vou at,ore3 “mena bation G8, and a vole control dase%

The compoter 22 has a speech recagnition syatem to permli the user fe verbally

enier commands in a hasis-frefh, HYOs~free ervironmant. onmmands can be 
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used for contralling most operating muades of the vehicle ccampating platform, aswell aex

for controlling applications ramming on the computer. A veios-teut port 72 carnectest

with the support module may preferably bs mented on the viser or other loogtions 36 ag

fo apimally pick ie vines impute for entry to a speechre

 = 4 . Bey 8. Poon g xe re ave.78 mounted on the iseeplate 48 to transant and rece

‘To load an appheation or data amie the computer 32, the vehicle aser jngerta a CD

ar other media GY the application is net already contained on the hard disk) into fhe

appropriaix drive and the operating system downloads the application or dats therefroni.

The metalation process canbe automatically handled by the operating system or with the

assistinee of command trpat from the yser in the faye ofP kayed seyae uenoes an the keypadyya

“

S2 a verbal mstractions using the voice recognition devies. Another tachfeueto load
.

daia or applications or ianafer data with other computing devices is fhrmughthe uss ofte,

4 I > e rent t oye e $e
the IDA tumscenverport 74, or the wireless internet Hak.

qe venepal fhe vehieles aammifer. sestoor HY) ean he at iyytecrraty. } qeM RENGrSaL, UG VEREOonkicr gystem Af) can Geo used ta MHISSTate THOR

vohicdc-relater syatcms onte one apen platform hardware and sofware archiecture, For
&

instance, the vehicle carapater » ai} can aerveas asmulfirnedia omtertainmont syetent, 

& NAVIALOT BYSIETH, @ COrnbunications SYSIEM, & Semurihy syetern, and a diagneStS

the vehicle compater system 20 provides additions! Ametionality$84  SySiEN,

traditionally associated with desktop and laptoy personal computers. For instance,

vehicle compater syetont 20 can support address book apploutions, email programs and

uppaintmentischedhlc applications, Furthermore, the vehicle computer syoters 20 can be

configured to Operate us a server te other computing unite in the vehicle to distibate

games, Video movies, and the Hie to passengers.
Sty Fekyoney ees 2 — Fee SRS .

hig. 2 shews the computer 22 accordinBy lo one implementation af the inverticmn.

 tampnter 22 has three primary modules  
oetign Homeeths oben

colate miocdde
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and a compnter module S4. The commuter module S4 is operatively connected te the

support module $2 via a malt-bit bus 88. fn the preferred implementation, the mald-iit
woe

The support module §2 and +

faceplate module 80 are interconnected vie a |

  metos % of fed ‘ne os $b bot ws o oooe< tA ohoeThe supmart oa ersal sermd) bus (155) hub ov

vie a USB serial MP connector O72, The USS hub 90 provides connections ta many

 

(ln Board Dingmoatic) system 28, the security svetem  wireless link 96 to the letemet T-ROMchanger 98,me

 devines auch 48 a joystick, keyboard or a mouse LR. i be separate

as shown in Fig. 2 ori amid be integrated Inia one or mare afyorehe OSB peripherals,

‘yg. 3 shows the three modules of the vehicle computer 22 In more detail, Theerg

4

support nuchie 82 reales in the typloally stationary base umt46 (Pig. 1) thet is nicunted

ig the veliole dashboard ar other convenient lacation:

Jogk unit 110 which is responsible for facilitating c 
devious, establishing a master audio clock signal used throughout the vehicle compater

system, and coordinating the entertainment 4 The 

lagic nat 113 can be implemented as an FPGA (field programmuahle 
“ Ve 5

me array} . 4h

stag ~  ppy pt. Payee RRP A te shatters Bay edancy 8 award :ed that the logic omle far an FROA is develsened using a hardware deopryg ,was fee oome

language, auch as YARD 

oe; easiness oreedtsy s SOS ee “Pye ro sear Py we eet byce
{application spectiic integrated circuit} architecture. The logical unit }]{} can farther be

£

suplemented ag a micraproceasor, a RISC (reduced instruction sat camputing) processor,

or other processing devicgs.

 driven from ths PCT bus 88 and provides the

peripherals shown in Fig. 2. A separate USB hub maybe required as shown Hf serne of
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the atisehedperipherals do not Incorporate one and more USB peripherals thansapported

directly by the support moduleare attached. An optional VGAnrother hiigh-end graphics

ventrolier 114 ye provided on the support module €2ts drive the uphional display 24 (Pig,

i} The Viacmntralier P14 is also driven from the PCI buc. An TOE controller £15 is

tS also provided in the seppert module.

ois noted that the USE. overfice 212 and VGA controller tid enulhn pee £&

Pa nyBoki3imcerporated pre the logic anit LG. An ATAPLIDE Interface Gused to deve ¢

ROMor DVD player), anda PCL interfice are implemented ag part ofthe lomo amt dif)

Por supporting higher banchwidth video applications suck aa multiple video screens, a

iQ) PI384 interface cauld be added ts the system and driven fom the PCY Guerface ap

incorparaigd Mm logic unk 110,

Phe support ninduie £2 also inchides an audio signal proceasor 116 to performthe

sand processing alyorithtas which may inchide: sound equalization, digital orossover,
pes)

bass, ieble, volume, surround sound, | alby proelogic TM, ACand MPEG decoding.

{3 The audio signal pracessar 116 alsa drives digitalto-analog converters for a six channel

audio output (not shows), The audio signal processor 114 ia praferably implomented as a

DSP (digital signal processnr}, auch as a Motormia OSPS6G00. The support module aise

includes an ARVEMtuner module 118.2 GPS (global naaiticsming system) chipset (20 to

enable satellite navigation for longitude, latitude, and altitude oicasurements of the

20 vehicle, and one ar more audio anslogio-digital converters and dightal-to-anglog
CRey 3 sy

:
rerconverters far “CODE

eiween the serial peripheral devices. The fast dater4a memory ia preferably implementes

#8 a high speed SRAM(static random acceas memory) with high speed pingfpong be ffkes

i8 T32 te provide Aigh apsed bisffering and “ping-pemging” of audio data or USB date that

nunimixes processor uvteraction., In dhe oppreferred implementation, the 14} memory [36
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aois. as a fast data memory boffer, which accommrniaiss dara exchange among many

The fPseeplnite module 86 yesides en the detache!

faceplais module SO is connected io the support Paepitetes sgow deadashabyhew ao rhe fawomtace 42 Shas at : aye
iacAlaiea easy detachability of the faceplate 48 frome the main hewusing (i,
aarp Soph 3 oy 5 ~ : we hi tty :module 80, through the detachable connector, communicates hiairectionsl «

support module 52 by means of the highspeed serial intercmimect SR.

reemaduic 80 includes a logic unit 140 that oan be bnplemented as an FPGA, ASE, or other

device, The isceplate nievlule 80 also moludea a keypad $2. a Saplay 34 and an IDA

port, Addinonally, the fheeplate module 8) contains a slot for an optional plug-in RFg

irumscoiver 144 such as a cellphone, two-way pager, or poini-te-“DONE spread spectrura
SNRHOVer,

computer module §4 resides In the dashhoard-smeunied base anit 46

sssor in the form of a microprocessor 140, such ax an Intel® x&Gaype

When plugged in, the computer madly $4 i5 connected t SN GusIER : nner maduds Bdis connected to the PCT bus

a6 is communicate with the support module 82.

The micrupraceasor [SQ runs Windows CE operating ayatem: from Microsoft

(ornonition. The operating syatem is stored in ROM 182 or flash memory [44 of the

upport module. The oompater module $4 supports any variety of applications that the

velicle user might deairs. Theee applications aan also be stored on the ROM1522, flash
YY

ea

memry [a4, DRAM136 or on a removable storage medium {notsshow}, eachaa
NIX

atio Thee!

+
mgoht go ug“ard Flash memeary of gree ar floses :ROM, cassette, PCCasd Flash memory, PC4and, hard disk dnive, or fopny dlakerte.

Additionally, u&eg we, oe
Sa2, re be omesate. oo.

ot me ned a oesat %a ne downloaded from an optional wiraless Internet

SOURSTHON,

@ we meg re
; t

nm
$ ootoeBohn a

Nt, .

The csmpater module 84 has

 seckel or Compact Flash used to aupport 
Reet Sieh Aeicpan reader RPE $ y ™hard disk drives, modems, RP transceivers, neneork adapters, ar other PCuCard

SUBSTITUTE SHEET (RULE 35}

Samsung Ex. 1320 p. 1515



Samsung Ex. 1320 p. 1516

WE SESE BOTASSOANSS
i?

eh, hoy, 3 + ey Avayt Swhertacs: TS. Iyyperiphersis), The conynuter trode 84 alen has an ootional smart card interface [90 that
set, Fes ae ay SeeR aN t : vats * XE
accepts Sniart cards oy simular integrated circunt CEC} cards

A snore detadsd explanation of the three modules i

ig provuled pi co-pending LS. Patent Application Serial & 
Use “Vehiols Commuter Systens,” which was fled on Novemther 2

Richard D. Reckert, Mark M. Moeller, and William Wong. This application is ssaigned

to Microsoft Corporation and is Incerparated herein byreference.

The ingic wit 110 ja configured WHA Hs cwmultt-bit bas structure that is

separate from ihe bus ofthe ancropmmessar 150 of the computer module d4. The logic

10 anit 1H) and micraprocessor 150 aro interfaced using a bux, such as PC! bus 86. By

configuring the logic unit 110 with it own internal bua, the logic anit 110 is capable of
oy

better performing Hs tasks mdependent of intervention fom the nuloronroceasar 150,

Marsover, the imturnal bus af the logic uit 110 ficiNeetes date communication between

the audic compements and other serial devices while using minimal processing 1 

iS of the microprocessar [20.
y ot

A dstailed deseription af one implementation of the logic unit 110 is providedin

copending US. Patent Application Serial Member O8/668,781, entitled “Vehicle

Computer Systemwith Hogh Speed Data Buller and Serial Intercommeot’, whirh was Aled

on June 24, 1996 in the names of Richard D. Beckert, Mark Mo Mneller, Ran Bandall,

 sU ard Willem Wong. Ths application ie assigned ta Micraseft Corporat! a8

incorporated herein by reference. The logic circuitry described in this disclosure

represents anmher implementation of the fogio unit 110 that is more spectficallly taloresl

 

ha tas AudiedArchiferture
>

The compniter system 20 Supports an audio entertainment eyaiem, Aa noted whova. <e a”

e Jogic urdt 110 in cupyert module 82 performs many ofthe fimetions for the aadotate er ti
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woes Led

anterlannnent system, This breention is directed to the aadic architecture for an aadiaoe

ot

miter Syeter 20h 
f 110 ami the audio signal

> and additionally between the logic anit 110 and other audia cONTAERES

controlled by the FC bus, including the CODEC 122, the AMSEMamer 18, RBBS

andecoder 170, In this reforonce design, the audia signal processor 116 is canfgeredas :

DSP in the SPY serail peripheral interface} slave made.

‘Phe logic anit 110 outputs bye FS serial digital audin stroams DSPind and DSPin}

fo the audio DSP P16. An identical perafleliovwserial converter circuit creates sackx

viream. “The circurt reads a parallel word from a holding register and places # inte an

 outgut shit register, An PSserial shift clock (a4 x 441 kN} that is generated exigrnally

ize shiffs out the shill register. The transfer of data fron: the holding
y

© silk register is synchroniead to a master SCLsignal deft, night clock}

generated externally by the CODBC 122. The LRCK. signal is usedta indieate whether
5

the data is aasquiaivd with the left or right channel audio signal,

The peo stereo audio streams ane received af the DSP L16 aver pve separate 1S

apn channels and uecd to call are one of the numercug“
DSP audio algorithms, sach as

Surround Ssamd. The proossaed andin data is sent out fran the DSP 116 hack to dhe

logic anit 110 over three separate PS channels ma DSPour interface. The theca DSP

le Gypiadt= ahasned STHY Sie che fot) ayel fara Hake enact ¢output channels includes channe! 80 for che Sone lef and feos ¢ ght speakers, channel

SD1 for the rear iefl andrear right speakers, and SII? is the center and sabwoolkr. Rach

sound channel is 20-bie sound aligned in a Qdsclock faene where the MSB (most

Siuificant bit) corresponds to the MSB for PS and preles “OS follow the least

Asoundsource ts inked to one af the D8Pin channels im loxic unit 11d by a directz

semory seceass (MLA) process of averlaying a pingpong baffer zone in the OmerLOD

130. Data froma sound source ig received at & seared interface and transferredta ons of

SUBSTITUTE SHEET (RULE 28)

Samsung Ex. 1320 p. 1517



Samsung Ex. 1320 p. 1518

Age

“YEsaw

WEF SBSH as BOTUIRBARSSS

Se.“reads 12 meinde a sertal to parafiegee
%

 
 
 

fmansier over the logic uni’s aitemtal

An additional feature ofthis hardwareimplementation is the ability to have fur

Stereo DMA processes al going in parallel, Two audio sources, sech as wave-out and

COSROM, could be feeding in two destinations, such ag DSPied and DARMal. The

foregraund adie gscuree (auch as navigation systeminetructian) can he pi 
Po : 3

framt speakers while die background audic seurce (such as CE waisic} can be played at
Re

ithecar rear speakers.

gssneralDAMAStrachire

Pig. 3 shows a ping/pong DMA onenit 172 in more detail. AN af the ping/pone‘ mae at

DMA cironits are variations of the same basic design. For discussion purposes, s DMA

AA crear 172 has 9 serialto-parallel converter 200 ia convert the serial

data recenved from the associated sound source port ural devive io a parallel format.

‘Theparallel date is placed initially in a helding register 202. When the holding register

202 ANs, i sends a sgnal to the DMA request and Brant cireuit 203,

& DMA address poner is formed by output from two logic components: {i} abas)

start addrese register 200 that contains the upper DMA address Hnes to locate anoS

appropriair buffer area within the (4 mentary 130 to hald the data received from the

 holding register 202. and (2) an wp counter 208 that generates the lower DMA addlress

lineafor thefnfis vilializes the DMAprocese by writing minter to the start address register 206. Thea

wawuer 208 and the upper addre  
er painter defines the beginning af th

3RFR ES RESmemory LTO. fn tiie implemantation, the lower address bits in theata ne oi~i
Acen5) Wis a

hesoe
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 mi wilh the laet valid address register. The start address ofthe

buffer area fe on a page boundaryand the eize ofthe buffer area is a pre-determined size

corresponding to the po 

The lower address counter AUS access 

bufler ares of the VO memory 1380. The namber af bits in camer 208 correspondsto the

aize of the fnfer ares. ty this implementation, the counter employs rine address Its A-

ATG, with bas AO and Al being set to “U", The cont cutpat by the counter 208 is ased

 aS a ponnter fo the location into whichthe data in the holding register 202 is to be

stored. Onee the data is ivaneferred ro the storage location, the sounter 208 is

mcrermented ta reference the neNt appropriate locatic
Bee

yh. . ‘
The DMA circuit 172 defines one buffer ofthe 143 memory, which splits inte two

Sa rege

haives: a “ping™ bafler and a “pong” buffer. Onehalf of the baffer representa a portion of

represenis another portion ofdie buffer ares framwhich date is beingread, say the DAPin

DMA area. The IO baler sconce for the sound source have the save heaghiniie and

end pots ax the zones for the [SPin date for the DSP, and hence these 2once are said te

be “overlaying” ane another, While the source ia filling up the ping memory buffer, the

peng buffer is being read out to the DSPin output. Wher the source has Sled the pinga

buffer, it begins filing the pong buffer, At the sanic thors the DSPin serial axulpat process

i Gnish reading the pong beffer and begin reading the pingfuffer.& 
%.

bt ALO of the lower address counter 208 divides the hufYer area

nite the pig and the pong lavfers, When a traneition ofth upper cminter bit occurs, en

aiorrupt muy be generated Hf the corresporuling interrupt mask js enabled. Ager writing 
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adelrass counter 208. The “set valid addreas” registar 210 also rantains en enable DMA

bH, Which ie asserted to start the DSTA process,

‘ « heaers PH oshew Pritial agoaet aedaenace eo te . Pig ake TERR 8 AcaredesTse DMA process begins with che initial atart address pomter, Each OMA cycle
  WHE Gauge the TAMpon A address to increment by one an cae When the vahie in the lower

addreas counter 208 equalsthevalue in the “last valid address”register 219 ae determined

ower addreas counter 208 is reget ire zeros and an uRoUNE isreteat 

generaiod. The DMA process then comtinnes from the besdming of the OMA bofferves
os

which ig om a page boundary where the pays size is the size af the puuvpong buffer.

Wher the mest significant bil of the lower addrass counter makes a HANSON, an inferred

will be generated Uf unmasked) to define changing between the ping and pong butler

vhe DAMLA proceas ig pre-set te ceour for byte, word, or deubleword size data

packets. As an example, su PEA DMA circait employs byte sige data packets (ie, §

nis) becauas this is the Ruslamental size of the data resefved. CTMROM data is

ransterred an word sizes (.e., 16 Dies) which is appropriate for sa bus sixes, An ES DIMA

data is trmoeferred cx.a double-word size Gc, 32 bite), which reoresents one ke

bit datapair.

~ > ais 4a ¥ 3 OA ea regs abet bog x « . VeeDMA address bits AQ and Al are controlled by the appropriate DMAcircuit,

Weide ame esmetecd acd wef sepuhinte asteerotesata “Paes Gases dese dleThese bus are decoded and replaved by the fiaur-byte aslect signals. The ewer tivo bits

{A9 ami Al) of the lower address crater are aves to select one af the byte seleot Hines yf

ihe transfer ix byte wide. The lower bit (41) of the coamter is used fo select the upper oor

or the lower pair of the byte select lines ithe tranafer is word wide. In whichcase, nyo

byles aulent line wdil be simoltancously asserted. AN four byte enables will be asserted

for double word tumefers, In this manner, the DMA process accommodates byte, werd,pe

 or double word size data packets.

in the cane of a serisl rereive process, a serial date stream received dram aRak

peripheral deviceis shified within the serial-to-parallel converter 200 to form unite of &
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18, ar 32 bus in legth, Aster the appropriste mumber of ghifis, the dara Js taneferred to

 sets the REQ

Signal m the pin 

Whenever the holding register 202 ie fall, the plnugypong DMAeeult 172 will
x,

grab the next audio word fron: the holding register 202 and place Hin the 1/Q mesary

t Ye Wihemaiue SOS o z jbuffer 132. Whenever a DMA process crosses a ping or a pong bandary, an interrupt
oe % %

atesoooywill be generated GY ummasked}. This is tree far both the DMAproceas of the audio
%

source amd far the DMA process of the DSPin channel, The reverse iyplied thet in the

case ofa imnanet DMAprocess, such as the DSPING channel, when holding register isiB

emaply, the DMA ping/pong circuit will grab the next adie word ffomthe VO memory

and place nom the holding register.

 
 audio architecture uses the uuorrapls generate=

%

in the DMA circuits 172 as 8 means for synchronizing peo DMA proceases that are
cfoe ba.RedTRS ee— GP fccenea

regmagiporg buffer (32. Data from ome DMA cirenit ig veritten into die

 me boffer P32 amd Subsequently read from the buffer to another DMA

cimint, Depending on the audio source, theIMA clreuiis May write and read at different

rates. In the deseribed iniplementation, the output [YMA clrouit uses & 44,1 kKHes:ampling

rate provided by the logic unit. However, the inpat DMA olroult may use a shgbily

different data rats. Por instance, an audia device operating underit ven clock wignal and

coupled to the USK can write audio data to the buffer 132 af a rate that ia not exactly 444
PPE * eee ae one .
xHz. Aaa result, the input DMAclock rate maynot exactly matohthe autpet DACA click

rate heoruse they are controlled by different olock clrounts.

in the preferrest? iyphey s, different thread vio drivers oyin the preferred anplem . Hifersay thread and device drivers control the reading and writing DMA proceNs
agpong baler, A designer of an
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audio source needs only fo consiruct a deviee driver te 11H the shared tarffer at its cloekked

rate.

Ce ssider the following exanmples. In the first scenario, dhe writing ared reading:
¥

 DMA prooesses are both based an the 44.1 kite master cinek. Ter ify

suppose that dhe AM/FMtuner 118is the scaurce of the audio data. The aurlio dute auput

fram the AM/PM tuner 118 is digitined by the CODEC 122 and output as an PS audio

Stream: to the logic unif 1H) Tf

Es

seards fo ihe “pig” partion of the fuffer indicated by the DMA pointer,

AN

x

he bogic unt [10 converts the 1S stream inte « led and

right gar of 16-br words and a Gret DIMAclrevit for the AM/PMtuner writes dsx paafEa

 fo. the

UM tuner daia is being written to the ping merry, a second DMA circuit js
Re

amurtimeously reading data fronthe correspoudiog “pong” portion of the baffer memory

process and autnutide that dais to the DSPin outtnut, Sines both the oriting and reading

Qos

ints

iis case, 8 pingypang memory buffer |

=

casgeg are at 44.1 Kz, the toggle between ping and pong aceurs simuftancously in

th incoming aad omtgome dais. The Imterrapte generated by both isosming andite

fotRERE s the compuier has some uverest in the date (auch 
: ¥ DERPRTE PE eee ak gy oh " anin the recor) scenario, the source writes date ut @ rate alightiv diferent fromthe

senna44.1  apie, a CD-ROMplaver is dye sources ofthedate. in

42 is configured to overlap the CD-ROM memory

space with the memory space of the DSPin outnur. A GMA circuit 172 aasaciated with

 
reading data out of the “pong” memory buffers at the 44.1 ke rate,

at the aio rate of 44,1) ke, At this ¥rate, the CUMROMplayer makes a block of 2
g

“gyplayer astivates the DMA regaeat line, transfers the block of data qui

Next, supposs that the CO-ROMplayer reads audio deta trom the CI-ROMdisk

 

 es af aio dais every i/f7s Sf 8 sences Riles Sede * ie weeates  £h oy
8 Qi a aecetd, When this blnek is ready, the CDROM

2

ki
KE yy gard deactivates
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ity different thanthe 44.1 kA2 master clock that drives the audia DSP 

*

ese Two deta streams, the sofiware devioe drivers use the lagic

unt 110 to mousure the hme Setween the block data transfers af the CD-ROMplayerand

adiueis the master audio clockof the support muxlule to match the CIMROMdatarate.

Mg. 6 dlustvates a master clock adjuster olreuit 230 byplemenied in the logic unit

he master audio lock adpuster 230 has a reference register 233, a divide by N

counter 234. beo comparators 236, nea latches 238, ard contral iagic 246, The bro

comparators ONS help determine the rate at which data is berg writes 

tarffer. The bast computer writes a peaterto? vwlatches 238. The pointer corrcapands to

an address in the IG memory 130 of a ping/pong beffer 132. Any operation that writes

dala to that address causes an interrept to he generated to the host Gf unmasked), When

gr Sage te MouM Oceurs, ihe computer reads the address position of the DMA process aa it is

reading data out andbased on this preition, determines if the¢

the rate gong OWL

When the rates duller, the cocmnputer aends a valine to the reference register 332

This value is input to the divide byXkcounter 234 generate the reference midio clockrate

jor ihe digital audio channels on the support owedule, Normally, t 

wd ke. However, the computer can submit a valee dist sdusts the reference aucis

clockto speed up or slowdowntherate thatthe date is real outin order to synchronizeto

thedate rates of incoming aiundio stream.

In the software design, ane single shured memory baffer car be uscd for madupls

inpat devices to write data inte and for aniy  
ane outit dewioe fo read data fram. The

 A prooeases of the shared ping‘pong buffer are controlled by

dificrent threads and device drvera, The objective here is to write a stindard oetput
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RP re errcteriy 83 fe oe Bible Foe epi ans spaepy sagen 3 pyar te tt. xeThe compiler systems 20 is a fully Qmetional, general-purgase comrpater thet+

aupparis an aucke enforiahyment Tacsyst20 is designed fo support mulBS  
mes

audin sources, such as racho, (OD, Auxiliary inputs, and CD changer, The audio DSP 116

handlos the scurud equalization, surround) scund decoding, and yolumeshalance/fade

controls. The audio can be played to a speaker system(4.2, ait speakera} or te any USB

elent

The sonanater syste20 implements an audio manager APY (application program

interlace} fo enable applications noming on the commuter to contro! the various audic

sources swithenn Knowing the hardware and tuplementation details of the andedlying

 adic: devices andtheir drivers contral different Aimetionaliiy of

the audio aystem, such as equalizatios, volume controls and surround sound decoding.

‘The aucio manager APIiransfera calls made by the applications to the appropriate device

drivertseh

Mig. & shows the applcatimeto-hardware arclutecture, The audio hardware 270

Ax audie harchware abstraction layer (HAL)
“y zi

the suche related drivers for the Rardwars 270 
aad the audio sumager AML layer 274. Atyp the audio manager APY 274 are the

applications 276, The audio manager APY 274 defines the APIs to acecas and contro! the

underlying audio systern,

The audio manager AP{ 274 has Ave care components: auilio source contral APT
x x

278, wave-in and wave-cut API 280, surround sound deceder APT 282. equalization AP]

ge284, and volumevbalance/fads APT 286, Different APIs control different aspeots ofthe

 auhio system. Together, they provide a convenient AP!forthe applications 2
OTha SEEREREatYhe ginko sources. are af into two kinds: foregrmund auto

sources and background audio sources. Foreground audio sources include a compater
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 player, anaiiareg

%

> eantrolied Irv the s
z

Althonghthe s

SOFCOLSB devices, and the

 

outes. The foraground audio source

¥ inpata, and other sources

“puter, the main destination is

 

SOures S arespeech cutpat Roreground audin
te

tefees are combbolfec

4d audio srmurces ine  from the USB,

udio sourcecontrol APY.

me ofAssos 7 any

aris andic destination—the

 

iG Pig. 9 shows howthe audin manager APT modules control the sudio Bow path.

The audin source control APL 27S is used to select the background audic sources, H

serves aa the coordmator bebween the different audio applications that control diVerent

pisces of the audio systera, Por example, while the AMVEFMnmer js playing amd the

operator elects to play a CD. the audio amuree sontral AP! 278 serves ta coordinate

1S stopping the tuner amd starting the CD} player. Table f Hets the finctions of the audio

soures coniral ATY 273.

Tabic 1: Audis Source Control APE 278

NAME Function

GetNumSncurces  Beturng the total mumber ofregiatered sudio sources,

Cartourossaps Provides information on a specific midio smurce.

RegisterCalhack Registers a callback thread.

oelestioaree Selects the specitic audio source fo play
20

The warvs-tn and wave-out APL 280 are compatible witk the Wind? Wave APis

i Windows SDK. such as the SEK for the Windows CE
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operating eysttm, Por micre information on these APIS, the reader is directed fo the noted

The surround sound APY 282 enables surround sound decoding. Tb contains
%

rember Ametions to anable and disable SST, set the ourreund sound delay Nme, andseta
5

~

cl? frequency of a subwoedsr low pasa AlAPY fees  “Yiatyfea cd Hete tha pea en * ahtter, Table 2 Hets the fmedons of the

surround sourd APT?

Vable 2> Surround Saund APE ISt

  

PrnableSSPD bnablos or Disables the serrcaind sound descoding.

 
g

sding algorithm.

The oquakeation APL 284 chanwes the equalization settings. Teble 3 Hsts the

funcBons ofthe equalization APT 284,

Table 3: EqualizationAPI 284

mee ts

Raune Eunetion

GateOCans Reeeives various properties of the andio
ecpiahzer

EOPreset Selects, an _Samalization preset: Pop, Coustry,

hOBandContral Controls gain, center fkequency, and bandwidth
ofeach hand,

PilterContral Cattrals the crossover fiters
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Table d: Valume/Balence/Fadse API ING

 

 

Runetion

VohumeConiral Controls Vohune, ane, balance, fa
and woot:

With reference again to Fig. §, the madio manager APT 274 ccammunicates withthe

audic devicedrivers for speciflc devices vie the audio HAL interface 372. Ta werk with

applioutions 276, cach devies driver supports the folowing set of Hwerfhees Hated in

1g aisle 3

Table &: lurerfaces forNAL272

inkneen Oefsult uverface used to query for availability
ofall interfaces

Source Inferfice berwnen the Audio source contral API
and the andia aoureedrivers,

TRG interface for audic equalization.

iSsp interlace for gurround sound decoding of DAP.

ivohime Interface for velume/balanceTade canirol.

is Yo play an audio source, there are usually owre than one device favalved. Por

example, to play a CD, a shered-but¥er deviveis first prepared before the CD driver sends
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mio the DSP via the SPE The OSPFperftrms normal low-pass iterins and downWHE

oi

sampling on He: date stream and then uses the SPT to send cat the microphone data backat *

 5 ws om Aeon eyP % ay im oe Se i mye t cea o sepaul at iis sew LT] kHesampling rate pigeybacked with the message siream,

Big, 10 shows the flowofmleroghene

the host CPU fir speech recognition ¢ 
microphone 72 is anydtied in amplifier 2

COUR 122) The CODED 122 digitizes the « 

resolution and a sarapling rate of 44.1 kHe. sre ahened in a 32-clock fkaen

where the MSB corresponds to the MSR for FS and 12 9's followtheleast <stentfeant bt:

 

g

The CODEC send the 20 Bis of microphone datato the logic undi 110 in the FS.

The logic unit 110 receives the serial 1S data and converts it inte parallel date in

the mono CMA oirenit 17 The mano DMAcircuit 172 presents the

20) bits of mono date to the SPL muidule 292, which converts the mono data into a 2dbe

SEI serial tnmeactios to the audio DSP 116 fp is noted iat the TSP 116 can be

sinmultancously reosiving two channels of US auditromthe DSPin TNpineping DMAs.iy} AS

for a total af three audio dyput streams, with the muono audio stream pigeybacked with the

corrmmatdmessagestreams,

Vhe audio DSP 116 appiies a beandpasa Sher 204 te the mono data and fhen

dectmates the deta to an }] GHe stream by keeping one of evesy four Alter output sammpice
 and discarding the of “Pi trano pal trorsaction, the DSP

refums a valid filtered mono oatgmut data to the logic undi 110, For each 44.1 kis period,

a microphone data word is aent to the DSP. However, only after each Saurth microphone

word gent does a Altered microphone word come back Bom the DSP reprasemting 8

microphons data ata newsamplingrate of LER. For each word sent to the DSPa word is

returned. in other words, for each fair words sent to the DSP, the GSP retams one word

marked as filtered data and three words marked as invalid data,
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 The SPY module 242 converts the berfaseea1po weBwficant hits ofthe Hered mono dats
 
 imfe parallel and presents thermback to the mone CMAclrouit 172.

The mone est Sigvial affer H hae stored ovo

eonseckiyve 16-bit Altered words i: ser. The data is transferred vid the

ths mudtipievor 238 4 
is generated to the host CPU A PCT DAMA omnult 288reads the mono data fram the ping

batfer in PO memory 130 In response to instructions from a PCI controffer 29%, and

dumps the dats to a beffir 200 in the local host memory 182. The apcech recognition

software 302 retrieves blosks of the mone datfromthe faffer 200for processing,

pend me
A

res sa op Fs oes pant1 if the host writes a command te the SPT dais reeuister in the dogic anit

terface Ingic will send this command word ta the audio DSP 114|immoediaielyfollowing

the neva ratcrophone dats transaction, Since the mono audio data dose not utiliec the fall

handwidil: of the APY bus, die command/message stream can he interleseed with the

mono dats. Afer the audic DSP is reset, if will expectfo load $12 Q4-bi) words from

eae a SE.oFCB r
> SEI port that wall contain ite exeoetable program or a program fo load a larger

oy

exeeatable progmum. in this cireamstance, the SPY contre! register contains Mis thar will&

Saige meg 34 Fenced ayy ay $58 S Soy ghee EE wt : gy eee enedisable the microphone deta fed, and enable data writien to the SPT data part te be sent

directly to the DSP. fa this mode, all data received frara the DSP ic jeriored,

Although the invention hay been described in Linguage specific fo strectural

20 features and/or methodolouica to be understoad that the invention defined in 

the appended claims is not necessarily Hmited to the specific featares or g pops described.

Rather, the specific features and steps are disclosed ag exemplary fi 
the claimed invention,
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av

i, Ln cnferiainment system comprising:

a data memory;

tal Sy peace ate lat Ae Ry Hey oea legie uns ooggied te receive madio data from ous or more 

SERIES

a data procesacr ts process the audio data

the logic unit having ane or more audio source direct memory access (OMA)

eironifs asenciated sith corresponding ones of the peripheral audio sauroes, cach audic

 sonrce DMA olreuit writing the audio ‘ed from the associated peripheral aaso

source to a atarage arca within the deta memory: and

the lowe unit alo having a data processor DMA cireult associated with the dain

proeeasor to readthe audio dats fromthe storage ares within the data momaryfor tranefer

to the data procoaser.

& An epterlainment system as rectied in claim 1, further comprising a

synchronization oimiit to synchronise a fest rate at widch the audio sourceYMA clreuit

writes the aucho data into the data memory with a sesond rate at which the dats procesaer

DMA circoit reads the audio data trom the data racitOry,

3. An enfertainment aystern as recited in clain » Wherem the fogic ust

comeurrently transfers audia data from multiple different auto ecurces to ihe data

Qracessar for concurrent processing,

4. Avelicls computer system coniprising an entertainment systemag recitedfn 

slaim 1.eo
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&  Avehicie computer system conwrising:

a Sret mamory access circull sesociated with a frst data source io transfer Gret

medio data fram the first data source to a Sret location in the 1O memory;

a Serark] moniqry Socess cireant sgsociated with a second data source to tronefer

second mudio date from the second data source to a seemed location iy the 

and

a third mernory access cirenit aesoofatad with the audio data processor to transfer

the first and second aadio data from the first and second locations in the JO menmery to

the audio data processor for concurrent processing and onipui to ons or more audic

dgeahinations.

& A vehicle curnputer systemae recited in claim §, wherein the first audie data

ia output is a first set of speakers and ihe second audio data is samaltaneausiy output fo 4

secondest of speakers.

- A-¥ehicio computer system comprising:

am audio cnterfaimment subsystem to play audio data reosived from one or more

audio sources:

computer independent from the entertainment subsystem, the compoter being

capable if runing one or riore aplication programs: and

at appbcation program interface embedied on a computer-readable medium to

define an Interface between application programs runmine ort the eampaier and the audiox

 amteriainment subaysicm, the applioation program interfaer 3

callable by an apphoation program to contethe audia ents
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8. ina vehicle compaeter oy 
 & goraputer able madfum to define an interface between anication prograrmis

rumming on the computer system and an aadio entertainment ayiheystom, the applicaling

program intertace having fimetions thai are callable by an application programy fo conthH
the audio enieriginment subsystern,

vy

§ An application programinterfaceas reelted in claim 8, comprising a finetion

for agiestimg an audio Soares.

 18 An application program interfkce rested in clan 8, 

function doy cnabling and disabling surround sound

pesfi, An application program interfkos ag recited in claire &, CcROpTising a

function for changing equalization settings,

i2. An appficahon program tmerfice as reclicd in clsine 8 coMpTIsinY 2a

functiondor changing volume, balance and fade characteristics,

33, Avehicle computer system comprising the appNeatio: 5 as 
recited in chatrn

a first memory aceess clrowe associated with an audio sawres to write sadio dats

 from the dado saurce dite

R Segond memory access circull asericiated with an audla desGnanon uF tread the
Re

audie data fromthe mentory buffer to the audie deannanionat a secand ra’fy and 
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