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FAULT DI AGNOSI S, REPAI R AND UPGRADES USI NG THE

ACQUSTI C CHANNEL Cl ai mof Priority under 35 U . S.C. 119
wQ 0B8] 28FThe present Application for Patent cl aP@BUS2004/024562

priority to Provisional Application No. 60/490, 701

entitled "Fault D agnosis, Repair and Upgrades Using

the Acoustic Channel" filed Jil y 28, 2003, and

assigned to the assignee hereof and hereby expressly

i ncorporated by reference herein. BACKGROUND | . Fi Ih(fl

of | n¥exULSh INEOGNOSIS, REPATRANBURGRADESUSING

el ectroni c devi ceygRiACOUSEIC CHANNELP di agnosi s

of electronic devices using sound. Il. Description of
the Related Art [0003] A growth in the consunmer market

has led to a gro | ctroni c products for hones,
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16y ﬂ2@8 £20080fidagignedd/ the adsignaehereof asl lemrelnt exprassly incorporated by

whi ch increases the chances for errors and nal function
refecense beiein. [ 0004] When an el ectroni ¢ product

mal f uncti ons, users typically nmust physically take the

product in for service, causing significant

i nconveni ence, especi al | BAGKGR® duct is |arge.

Alternatively, users may call a technician for an
L oKield pEInyentp | ocation visit, which can also be

I ncofyeni&itondeniall radseSiREdHonR. deWtes and mivee prrtciiad sto
may have a selt-test functionality, they lack the

dingmnis of electrommdavicest using sobadt est data to a technici an,
As a result, users nust still take the product to a
technician or the technician nmust nmake an on-site

11V Tustrip@én of f@NRGaedAnd possible repair. [0005]

Accordingly, there is a need for a nore conveni ent an

ef f i Sigsowthingha epnapaeivarkerhiy 1¢¢io: groyﬁbwﬂ?@r_ogggm%v% for
h Ogs? g iclggglgdsj 6tg§1néps?agglkl’§}q%rg§ Zﬁ’%@?ﬁg?ﬁ&ﬁg{e@%légﬁ 1R Eronic
products are also becoming more sophisticated with greater or improved capabilities and
functions. However, these additional or improved functions generally require a more
complex hardware, software and/or hardware implementation, which increases the chances
for errors and malfunction to occur.

When an eléctronic product malfunctions, users typically must physically take the
product in for service, causing significant inconvenience, especially if the product is large.
Alternatively, users may call a technician for an on-site or on-location visit, which can also
be inconvenient as well as expensive. While some products may have a self-test
functionality, they lack the means for communicating the test data to a technician. As a
result, users must still take the product to a technician or the technician must make an on-site
visit for diagnosis and possible repair.

Accordingly, there is a need for a more convenient and efficient way to diagnose and

repair products.
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for security in a data processing system [0007] In

one aspect, apparatus for use in renote diagnosis
weowpoizsses a self test unit configured to perfRPCTHUS2004/024562

self test and to generate test data; a converter

configured to encode the test data into sound waves;

and an audi o output unit coupled to the converter and

configured to output sound waves encoded with test

data for diagnosis. The apparatus may further conprise

an audi o i nput unit conSUGMMARYo recei ve sound waves

7o Cpaoli EB3k BE RS BRPRLTH Honte B B mvigine a method
fo? %&'ﬂlﬁg fn%at@?f&d@h%%yﬁt@ﬁl. self-test unit. [0008] In

anot aspect, a nethod for use in renote diagnosis
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wWth repair data. The nmethod may al so further conprise

candigatedi ta gutpu sqymd|wavaaencoded withdest dafa forediagnosisn J hgrppparatus may
sel f-t ta. [ A i . . .
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dfter THe AsyaedtiGag alsd firdsi comprse means abmatoe coniigured tdueceive a

self test data into sound waves; and neans for

sigipl phat ertieptesdhnelinese®iencoded with self test data for
di agR0S] fher hilRcARRARHRor T8 inl Hinbla&ia GOR Ich 8P rid®ifdterating self test
for recelving sound waves encoded wth repair data. )
daflyeenapdiag dteusslfitesy datasatofsontchwavespapt dusputting penndovaves encoded with

receivi . Si gnal, _t hat tivat th f.
selicisdata g ko) The Bemog ey o peec A of iy g gpund waves
eDRES vith FefHRCAYLA) CTHERSRABH SnaRINOUTHES BRHIPERS reteBRilg Hfignal that
codes for generating self tést data; a set of codes

adtivates theogtineptinp of saf-festdata. data i nto sound waves; and

a set of codes for. outputfin ou . C . WM
Zer 11 90 SRR e APRBHE R LR Ml Ron Gl PHRgH] bl for

o SRR SEIf Fes$ BhtaOihe &R F6Sericoling @eieV t8g danunt soaié svaves; and means
encoded with repair data. The nedium may al so further

fos ouuLting swusdwayes ensadad wish selbiest datnigr diagngtis Theagparatus may

i 4= P e P Gl PSR 0 . e o
a9 Blsodamhe chmiptise tiemgios reeivimyper fige the actirditas theypeans for

unit,confi%ured to recei ve sound waves encoded with
generatingdhe sedblest daling a converter coupled to the audio

i n puir% Y RirfheRReCO R ii@He deddable SRRIMER cbdBris®! o set 88&odes for
data for pertdormng fault

generating self test data; a set of codes for encoding the self test data into sound waves; and a

set of codes for outputting sound waves encoded with self test data for diagnosis. The
medium may further comprise a set of codes for receiving sound waves encoded with repair
data. The medium may also further comprise a set of codes for receiving a signal that
activates the set of codes for generating the self test data.

In still a further aspect, apparatus for remote fault diagnosis comprises an audio input
unit configured to receive sound waves encoded with self test data; and a converter coupled
to the audio input unit and configured to recover the self test data for performing fault
diagnosis. In the apparatus, the converter may be configured to encode repair data into sound

waves; and the apparatus further comprises a processor configured to generate the repair data
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di agnosis. In the apparatus, the converter may be
configured to encode repair data into sound waves; and
W0 b@samsar at us further conprises a processor CPRPCE/US0€024562
to generate the repair databased on the self test
data; and an audi o output unit configured to output
sound waves encoded with repair data. [0012] In yet
anot her aspect, a nethod for Penote fault di agnosi s
conpri ses receiving sound waves encoded with self test
bastatea; thasef nestcxi.wte e gn phdio SuTPUL pRis cordierEedk (e OURMF P Ry S
The nmet hod may further conprise
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sound’waves encoded with repair data. [0013
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fault diagnosis ca ses a.set o odes for
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]?eﬁ’xd : a bkd bRERVRIH B cfafhe n28h{ fot 88doddat repdip dath &4t esuridgaves; and

diagnosi s. The nedium may further conprise a set

merhs Gomputing egmnérvwsmglqoégawrt denait dstsed on the self

test da es for

e dneaatefeboeton Han D AGp1E G LAY Kl BRI ) Bsgnosi
co%%ﬂ@gs YR 85 cAIRE PEladcominh sowibwived @hcodeBRithself test data and a set of

SCRI PTI ON OF THE DRAW NGS [ 0015] Vari ous enb’ﬁﬁ d’]

codled for irsotiersng thp self tast drie Earper{prming &3t EagRostsy khggnedium may
foBor Mg 18 e P Pkl Bt TR B MR datn  sct of
codBs Fo¥ aifdenSiepiie duth ditodbaghwsves; and egabf caled faroutputting sound

upgrade by the acqustic channel; [0017] Figure 2 is a
wiied ERCasied JriiepAr d¥2exanpl e consumer product; [0018]

Figure 3 shows an exanpl e procedure for rennte

di agnosi s of a consuner product; 019 ure 4 is a

bl ock di agrBRIEF DESCREPTEON QI a‘fﬂb IIN Sduct ;

E ggg}ggwsgé{pgg?@grggw bﬁ at het;ecF dTgall with Pe?erg%eeco tfY following

drawings in which like reference numerals refer to like elements, wherein:

Figure 1 shows an example system for diagnosis , repair and/or upgrade by the
acoustic channel;

Figure 2 is a block diagram of an example consumer product;

Figure 3 shows an example procedure for remote diagnosis of a consumer product;

Figure 4 is a block diagram of another example consumer product;

Figure 5 shows another example procedure for remote diagnosis and/or repair of a
consumer product;

Figure 6 shows an example converter for encoding data into sound waves;

Figure 7 shows an example converter for recovering data from sound waves;
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consuner product; [0021] Figure 6 shows an exanpl e

converter for encoding data into sound waves; [0022]
wor@anesst shows an exanpl e converter for recovBCT/NH2004/024562

data from sound waves; [ 0023] Figure 8 shows an exanple

transmtting device that sends digital data using

audi bl e sound; [0024] Figure 9 shows an exanpl e

recei ving device for receiviné‘data sent by the

transmtting device of Figure 8; [0025] Figure 10 .

shoRigun Sekawp he exanapls fiansohigtingdeyicedhat sands digited gpta using audible

E%%ure 11 shows an exanpl e receiving process. DETAILED
SOHKESCRI PTI ON [ 0027] , Generally, enbodi ments discl osed

al | Qe GOOSHARE a ERAMAE FeddPihdI@eveed for tesivirfoudued deanby thiey

to be di agnosed, repaired and/ or upgraded using sound.
transmittieg feliceoniliguddscri ption, specific details are

gi v to.prpvide a thor . i.ng of the
enb§ﬁ$W%Apéﬁ°WBw%9%P¥’?ﬁ%%%Pﬁﬁgﬁ&ﬁﬁﬁggﬁgood by one of
or dimair¥ 13khbws hetdnplardceivivay probssenbodi ments may be
practiced w thout these specific detail. For exanpl e,
circuits may be shown in block diagrams in order not
to obscure the en’ﬁﬁ' IESERIEERSNAry detail. In
‘other instances, Wwe '4q¥¥§%9€§IWSUItS, structures and
 t echBémgualy, smpodimentsalisriosad didvwicbnsumen powiucts daving self-test
obscure the enbodi nments.. [0028] Al it is nqted .
Fongheneon PR EBoTTH BT b e beipk sell kA pkine
deg&@tﬁh?%eéﬁicgieg%i% ‘g%ﬁ%%n toaprf){/i%l@’a%(ﬁ@ﬁgtmmcﬁrsﬁiﬂdﬁfgt ofTtBe

I dgram- or i agr am though a flowchart may
enlesitmeise Howevgreit atill ba andersteod byjwas of endingry,ekal 4n thegsythat the

of the operations. can.be rfor 0. .pa o
o R 3 DR e P F el mov
s iR B1JCR dRpkARORCbrdé ik @S EButethé enbbditiead imhmmeckdsary detail. In

operations are conpleted. A process may correspond to, . .
otherresthiods, veell-kmawn oiFcuits, irustiehang technidpss Mgy ibgshown in detail in
ubpr ogr.a C, process corresponds to a
onﬁﬁrrfgc}t?cgﬂl’)s%?egc}l% rpﬁgcﬁg-{elﬂ%sh corresponds to a return of
t he ABCi isobtédihbihde ealbbiingenfsumney bodesoribédhaes sprocess which is

function. [0029] Figure 1 shows an, exanple tem 100
aapistedsscfioushiar, » Soa dogrAdy BPTIBRANEERY. PP IR Although a
A&y %Jnay é%/séltiﬁ@?h%% e%ﬂm?g éssfs%gﬁerﬁfﬁﬂ HCESs, RRFEChe bp&tations can be
a technical support device 120, a communi catlon

pdifiried kn fdllelar commmehdpt nomiditéon, the orddr ofitlee eperations may be re-

communi cati on . . .
arranged. A process is terminated when its operations are completed. A process may

correspond to a method, a function, a procedure, a subroutine, a subprogram, etc. When a
process corresponds to a function, its termination corresponds to a return of the function to
the calling function or the main function.

Figure 1 shows an example system 100 for diagnosis, repair and/or upgrade by the
acoustic channel. System 100 comprises a consumer product 110, a technical support device
120, a communication network 130, a communication device 140 and a communication
device 150. Consumer product 110 can be one of various devices having a self-test
functionality. Examples of consumer product 110 includes, but is not limited to, a
refrigerator, microwave oven, television set, audio system, alarm system, copier and printer.
Communication device 140 and 150 may be a wireless or non-wireless communication

device such as, but is not limited to, a desktop phone or a wireless phone. Accordingly,
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devi ce 150. Consuner product 110 can be one of various
devi ces having a self-test functionality. Exanples of
weonsomssl product 110 i ncludes, but is not |inmPCBEUS1004/024562
a refrigerator, mcrowave oven, television set, audio
system alarmsystem copier and printer.
Comruni cati on device 140 and 150 may be a wirel ess or
non-wi rel ess comuni cati on devi ce such as, but is not
limted to, a desktop phone or a wrel ess phone. .
codtamiaiing hetyookidhines be ervirdesyspPRIIBEC gy navosk, a non-wireless

W reless co ni cati on. net K - W .
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manuf acture of consumer product 110 or na$ be | pcated
mafufactirere Altenatively, teshoicalcuppat deviee E20vmeay Pepyervice center for
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tedt@edahbuppbriskepioe using evinamnicstioy dedessidcadilsh thtevgicegmmunication

o 3, 1 ot SRS L 3L RSPy o i e e

g did @ theisent QY tdeHhicalSsuppoiit de e 120 thirough
te%ﬁ%%gﬁt%geg%%}%%@t echni 8§| supporltC dél\?lgce 120

conhmmiggtiondAfrusing pinomni@ton devige tdhmieshaisel ywpad devige 120

140, Technical su rt devic i ‘ i
coppiies LY BPul BRER rotg T HE e G4 SR fof Bl AU Bnsumer
deH@RAN0ThBuK Sshman s 13beinecotiutibatiunglevice 150. After diagnosis, a
comuni cat1on 130 usi ng conmuni cati on devic

150. .
tegifnician wiay §a eetdor en-losalinn 1epaih ofﬁljly nppdfupgtion. £ Igpwever, if the problem
on-l ocati.qn A f i . VBhrectdn. ke b
e b5 oay BE el Ront By TBhy4e FhuRr o AR Sisctidn, B may be
sePbdckak Soddhugh comitation nerorloh30 dab@commubisatendevices 140
back as sound through communi cation getmonk 130 usi.n

angokPIACERAUMSA PERSYFICHIY- TTAGTeAerE A BENQte gAY Jriblitict! consumer
pri')&&)ct 118 %a&{b%&&%%e@icg%%ugﬂ.aﬂp Rliforf REftRarel DB ha@ivare upgrades

consumner e achi eved using sound. In
mayldliso be sent S wahsca sdppnt deviati0g0 gposuaps produgt Bl0sia the same

be sent fromtechnical support device 120 to consuner
mapKduct 110 in the sane manner. [0031] Figure 2 is a

bl oclg oHicanis aBIk EXShRBrA9ReHP0visRGw D @reskbdidatt obh cansumer
consurter product 210 and a technical support device

pidBact 200 asd atschpicebiwppor? devien 3t i Censuges pradugtekl cepiprises a self-test
uqzléél( lc%g{fllggﬁl{g%g Bthg eé%&g{f%taanﬁ%h fgeﬁe?gt% tE¢ gatraf)a S5RERat A3
configured to encode the test data into sound waves, an audio output unit 215 configured to
output the sound waves encoded with test data for diagnosis, and a processor 217 configured
to control one or more of self test unit 211, converter 213 and audio output unit 215.
Consumer product 210 may also comprise an activator or actuator 219 configured to receive
a signal that activates the self-test unit. Actuator 219 may be, but is not limited to, a switch,
a push-button, a toggle switch, a dial or sound activated device.

Technical support device 250 comprises an audio input unit 251 configured to receive

sound waves encoded with test data, a converter 253 configured to recover the test data and a
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configured to encode the test data into sound waves,

an audi o output unit 215 configured to output the
waowadiazaves encoded with test data for di agnoBCEHUSHENH024562

a processor 217 configured to control one or nore of

sel f test unit 211, converter 213 and audi o out put

unit 215. Consuner product 210 may al so conprlse an

activator or actuator 219 conplgured to receive a

signal that activates the self-test unit. Actuator 219
proysdn €55 batfigusedotprbéass thedest dataand i@ WIWOI gne or more of audio input

tton, tch
o R 25 P S Resh st las G Sompg e o
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conprise a user_ output unit 257 conflgure t o out put
toresotvedeghaiqabproblam ci ans. User output unit 257 may be,

but Flg%fé?t sho{vg]atp?gce Qre 3?046%&1%‘{0 dlﬁ%lﬂfsisrﬁf%ﬁon@ﬁm@ﬂ'product When a

audi ut uni ased on test a output from'user
cobirpettprodiict maffdnctions husecofahs prmiylctcm@gm@ct anechnicdan (3¢0) using
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W?\Slggge]'ccﬂ@cl’%fﬁ‘}ege&éétrﬁbuh@ad&l df %%QJ)M@mt(g 5N icoRhiciAh PRI AR to receive

igure 3 shows a procedure 300 for renote

: tesilchgr@@ﬁ))sthnfugh tesbnisahwipppit dq'ugq ISQM@ﬁeracq%qq:g (fhgpser activates the

m ons, user
o RS et eI, TP Ty
pe}ﬁ)QmeEQﬁd R3edE B, geﬁéﬁfed"(m())%@ﬂsblfaedt eahnici H&rebyelﬁtﬁsnmn 211
When a technician receives notification of a

pe( 18 thessbfHnstafianrepeisparedenabby aebpiop2i aciihls tfe@sﬁggytest unit.
Tleehhtrg(s)tlfgga} & gﬁ%{&ﬁ 1jlto§ ROEL eg ?%’ %%y%ggveréfr bes aﬁ@ﬂk%%ﬁmd waves

e se functi on
erfcORSIWER td3t @ﬁb}iﬁowputm@éﬂ}i)ahmaglo sudRd Sutplt gt 215 est | S

then perforned and test data is generated
el 1 When tesAri ipauipute peimdsuies e Bogh s SHTTRNP TG fevice 140 o
seing%hes uha Rﬁ%{: b8 c}&lﬁﬁ ®lsviqg tc?th% 't&‘ﬁﬁ {ciddihAfuloH @binudddtion

0 ac vat e e Se test unit. test data is
nawoﬂdm i Ao, veloanrtelst\iatags sa(rfeﬂ@ugiyccumnummtmn 1=t gokniO0, the

t he sound waves . enco ed t data
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vice 140 to send the sound waves encoded with test

redeitved (345) Heoughoimdicingnt uit BUg hederirdaiadatacarerpd figey the sound

when t e ¢ unit
a0 gDl S5 e wor g
269 NBRRH eAthORsARY, G t&&Qlidiﬁh by thentdiggnosc ald msplpotite problem (360).
device to receive the
If necessary after diagnosis, a technician may be sent for on-site repair for resolving the
problem or the user may take the consumer product to a technician for repair.

Figure 4 is a block diagram of system 400 showing another embodiment ofa
consumer product 410 and technical support device 450. Consumer product 410 is similar to
consumer product 210 and comprises a self-test unit 411, a converter 413, an audio output
unit 415, a processor 417 and an actuator 419 corresponding to self-test unit 211, converter

213, audio output unit 215, processor 217 and actuator 219. However, consumer 410 further
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sound waves encoded with test data. Accordingly, sound

waves encoded with test data is received (345) through
w@easo1a8aput unit 251. The test data is recoveP€HUS2004024562

t he sound waves (350) by converter 253 and out put

(355) to the technicians through user output unit 255.

Based on the test data, the technl cian may then

di agnose and resol ve the probl em (360). |If necessary

after diagnosis, a technician may be sent for on-site
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peRfoREbE bndték6t daa fsﬁg‘éﬁéfd&dmﬁﬂblbgrmlf -tfDOBBY1Fi @Iaree se3f-telyoumit 411

a procedure 500 for renote d| n05|s su
pesfoss gre. selfffest afferysRsiyinga s&gr@& @ctﬁﬁtpf 2{% gate @esrelf st unit.

l&ehte thaQa 1%'{%03@% i8RbA 1\2{%!6‘3 ﬁgﬁ? 'bg'c%five(r{é% Ql3 H&d the sound waves

Ion devi ces exa | e, user
eﬂ&@&ecp@ith tedt dats outpwr(540) tiloogle audi entpat vwthhi.ci an

receives notification of r obl 515 L.Ci .
pr ep‘ylhgg tgspdata ispuputias §?ur}aj]a\§%ve(35t§6}l ST s c&ﬁnniiltﬁﬂ{;]a(ﬁo?l'qewce 140 to
se?ﬁ %oé'oﬁl 8904 E€entled With 8ist 880 tRdk tedhhiRidhSBfough Comatudication
-test function (525) of consuner product usmgle

nawbtkal%)r Al3Q, whengestidatads senit ropgdncqrempRicsHaR neiYoKeS0

o SRR B E HMCBBL pp A Brectve e

scfu‘ﬁﬁ?&‘a\(/bé"&w%déd @ialtedpMataC AGBbdingll, Sotunl wateseatwletl lvdth test data is
self-test unit

received (545) through audio input unit 451. The test data is recovered from the sound

waves (550) by converter 453 and may be output (555) to the technicians through user output
unit 455. Based on the test data, the technician may then diagnose the problem (560).

If repair is possible by software and/or firmware, technician sends data back for repair
through technical support device 450. Namely, the technician enters user input through user
input unit 459 such that data for repair is generated (565) by processor 457. The data for

repair is converted into sound waves (570) by converter 453 and output as sound waves



[0039]

The test data is encoded into sound waves (535) by

converter 413 and the sound waves encoded with test
wa@l2108/012850ut put (540) through audi o out put uni PCELS2004/024562

[0037] When test data is output as sound waves, the

user uses comuni cati on device 140 to send the sound

waves encoded with test data to the technician through

comuni cati on network 130. Al§o when test data is

sent through comruni cation network 130, the technician
enctes vdtmmepair datai(575) diroigleaudio onipuanmibhl S cBieriouag waves encoded

ort, devic recei,ve_.t he soun
iR e A SR Ve b UL PR e
dagaatﬁeke?ofee&ﬁisﬁﬁgr $rodiot rédbivel §buralidivesicAfoded withtrepdid data (580)
he test data is recovered fromthe sound wayes

(550
thltwgh awdie input udis 22 bndhewepaisdaigis fhen rgaoseed (8 RY conve er 423 and

e |Clans t hr ou U
o SEPIRTS IOVl Bt BP0 e A ecs S o) eftrm
repdiRbTeRace aftelr Q3Bdsid,fa tectmidian inay POk be bdne fdmyon-site repalr for
sof tware and/or firmare, technl ci an s’_é)g]gs data_ ba

regodying sareblerrashmuses B tele the GHFEPET BGPEO &Eg%phmclan for repair.
Na
i gﬁ‘tk]yﬂl}% }a{ﬁ%&cﬁ;&rﬂ%blﬁﬂ gﬂ}'i;b %g% gSéf&gfl sydtBRY 06 BPHI Yo ¥REsde digital

epalr IS generated
dafbhh abihepe desnsorephiriataine shaned Wa(_vcs mepmxepo‘(% digital data from
converted into sou ves, (570 erter
sogud Bavesss mutierTiee VUES Radd ol a1 sl é@g}%l)‘ﬂ‘ga into sound
wéJ&E %H@M@H&h@dlﬁaﬁdmfs uyéli fo rédever R thi&ll ﬂ@ta RYESouRl GReed
repalr data is send and received in the sane
Pam:mhmiy, ars ossoembodiments theracorse dod ansl/ergpassviad 4s converted to and from

- airuaeg ek Ve et coeds E R et el 11z to 3 ke

[0040]

{0041]

art Qbdd sa@H thal B §tah@Raispealtat canite UsBe foritRE ke e@tp(lﬁ&ﬁt) ankdya standard
converter 423 and the problemis resolved usin

mrce@nhone day de sebior theeauglio ippBEsk orA mlﬁav%@fs?eaﬁ %%escﬂbed in co-
P ﬁnag;l? 3. AbRidBER ML 1Y/336184 ofld @&g&%&ﬁ% USS. epliBhfdnd%. 10/356,425.

or “on-si e re ol ving t t he

pr obfigie® shohe aﬂ%ﬁﬂmﬁﬁyflﬂslﬂkﬁvm’m@n amrt:ﬁ@ﬁffor gncodiug digitel data into
technician for repair. [0039] Wile an

ot MBI AT oS SRS G A CUDBAY GOBRH s orvard
ergdr%' g@%&gﬁ;ﬁq léfé?neﬂ%fd] @n tlﬁgfleéfj@f (P fa i ﬁf%ﬂ’hfodﬁlﬁkﬁ 6401 £ inverse

soun 0O recover glta data from sound
favefoaser teansioini (TR relement BB andai lpcoaverteng6 eFits egnviession unit 600

de di I
mgﬂ ;Jgg Eplglp Igﬁtqz? prgaxgég Ie?l%)r%}ozglbé}épovﬂ)eco&)? é}l{eg{QO gepesate rS\()nchromzatlon

prafiBds VaNe %ncﬁ%ﬁiaﬁ% Bfaihiblds ArOR nseilt@TlioRIY a rdcbh@mg device in

access code and/ or password is converted to and fro
sswuhinomzvmﬂesthe fregiicocyvdiressatdbphiasgof the gereiver signpln FRe ‘element 610 is

e .of t.el {
o R AERE R T gk g, R Bbocea b e
thel iietleay8d Int@ b6l yEibaRARY idtefleave? BRON Fheaydesymbsbschré arodulated into

the audio input unit. Anulti-carrier systemi %

mybiple auskel wiare @Q;‘pg]ﬁd:iyrg@gltal modulator 640 and inverse fast fourier transformed by
IFFT element 650 to generate analog signals, called MC symbols. The MC symbols are then
up converted by up-converter 660 for output as audio waves encoded with digital data
through audio output unit. Thus, first conversion unit 600 may be implemented in converters
213 and 253 for encoding test data or repair data into sound waves.

Figure 7 shows an example second conversion unit 700 corresponding to first

conversion unit 600 for processing multiple audio waves encoded with digital data



[0042]

[0043]

U S. Application No. 10/356, 144 and co-pending U. S

Application No. 10/356, 425. [0040] Figure 6 shows an
we@2@spiassfi rst conversion unit 600 for encodi NRCHUSIDE024562

data into outgoing nmultiple sound wave carriers. First

conversion unit 600 may conprise a forward error

correction (FEC) elenent 610, an interleaver 620, a

di gi tal nodul ator 640, an i nvérse fast fourier

transform (I FFT) el ement 650 and an up-converter 660.
infleimationc dBaneraiyodigiiali datesid deapagred (fesn ehermpultiple audior wayep iea process

enerator (not sho conf.i e :
g R EOR o PPy B lien g ri e Hoth 3 ASHI5 A B Second conversion
unR788 5 e niiRe bh @ﬁ‘ﬁﬂ% td &?itilQAWB} gorvefteCEiOMionf gaiext it eonvert the
I'n synchronizing to the frequency, tinme and phase of
in¢cmeing evdiiple dudip gveaes frap@nanalegie 2@ligital sigpeing Agup-EanYegter 720
epcode,. digital d if .sequ : -
cofRET e R B S NS B g o
syROHFBRLStMe carkier inguss arfiBrivalhine obiecayinigalatm seqeence, a fast fourier

nodul ated into nmultiple audio wave carriers by digjtal .
tramsformAFBF) BHocoafiguied e raseverdae Mo sympels. 3 ‘iﬁ%}dﬁ}%g%bfonﬁgufed

WEG € i , deCiteriesveMRe
o ARSIl SRR RIE A0 oS o popled e
denfpdaRredatate tnd 6 dedoder BI0 qutfi gasedda deedadiede-nterteduerl data using one

with digital data through di.o. ut-unit. Thus . .
of NeFgs KOMIGFEITUAIS AT SO s 60%) Y R bsfor Eiversion unit 700
méPhr/ ﬁﬁﬂlﬁrﬁéntg&-?h ANJertds 21 PinEMSP: Retob &g 4lApair data or test data from

rrepali r data 1 nto sound waves. [0041] Figure 7 shows an
soan@wples. second conversion unit 700 corresponding to

fir conversjon unit for,pro ' |t .
auchB GEPELTEREDEER 0p LR Tarey DaPIDE s Hlnd Bl data nto sound
wiRResaH ¥ techiigd Rldigdaisad inscd-paves Bdvisicmal Utk ApplititipheNo.
audi o waves in a process that is inverse to the
60M 13c2s Gamerallyadighaldafangay he ceresicd 8T B8PSl (iR aldeast one sound
Secgond conver s it '
PEROTESISCA D iSSP TR R ERcaRe BB RE Pind arameter(s)
WihBE esFotetinBLdatd, Bbendapidamieteriy)ese Extomiaifrandhogcetivedsound and the
digital signal, a down-converter 730,00 figfred tﬁb dat
retpyoRt sewRRATRmEIESHITg comyertsy Sm intoy 159?9&%?% O GVeY} between data
anléwa}mge%gr onEd: g Fqui&nghig%(@ﬁgﬁgﬁﬂe@esu&@ tHaSerfd parBhneteRs) having a
prase and arrival tine ncom ng data sequence, a
prédatriinet dtaracteriatie hnd/or (#HETYr rAdge clovelucguepsdsenba pedeipanined
t he Ntzé% ol s, a denodul ator 750 configured to
PHEHLANIBAY Dithe MC synmbol's, a de-interleaver 760
conf gy é:p@citﬁ%aﬁye,- i 16 BlsBAWE oh EmBEIRGHI Gt Lgardaitting devdce 800 that
a decoder 770 configured to decode the de-interleaved |
setids digitali dutp wniveg idibla soundsandFbgure Osbps qoe emBemepRf\Adeceiving

th i.gi tal data. Th d AV: ' it .
o P i DEFE VSN A0 10 g
dVBER0BIdoRfprided £84h Eodba 130 GHat t&Blertd Aicrebeioed digitaldiata into at least one

waves. )
sound parameter and a sound synthesizer 830 that generates sound using the sound

parameter(s) from the data coder 820. The receiving device 900 comprises a sound decoder
910 that extracts sound parameters from the received sound and a data decoder 930 that
converts the relevant parameter(s) extracted by the sound decoder 910 into digital data.
Thus, transmitting device 800 may be implemented in converters 213 and 253 for encoding

test data or repair data into sound waves. Similarly, the receiving device 900 may be



[0044]

[0045]

[0046]

[0051]

[0042] In another enbodi nent, an LUT may be used for
converting digital data into sound waves. Such a
wao ewbnixgse i s di scl osed in co-pending Provisi oP@l/uk2o8$4/024562
Application No. 60/413,981. Cenerally, digital data
may be converted or nmapped into at |east one sound
paraneter used to synthesize gq?gnd. Sound is then
generated using the sound par ter(s). Wen
recovering data, sound paraneter(s) are extracted from
implemenetian vonvesorail 3aand 45R dorrret@vesing agepritidasa priest defy lggm sound
are converted back into digital data. To convert
WH&t-ween data and paraneter(s), a set of relationship

i s pfigdefiDRBRGWSE GhndoliaingGRbéeRt NOGTRIoaRBIdZ 8ipithladatangsing audible
predeterm ned characteristic and/or val ue or_ran

f. .
souad arskFigesrldsbaws a reqeddeg Bioaessdd 0 Senressivisg diﬁi%g‘;a using audible
bi . [.O . Mo i fi | igu c
TR NN T e S

1080 Pinheis vied @ sysihogziagdbllde Busedidn aieckobhd paran@tesshweund is then
one enbodi nent of a receiving device 980 t hat

gontratoddblacis A0 IV LS OLR P Vdch oVRe BorgBistertph e extideted (block
blach .. | vrée
11RERRI bR S%%Ehﬁ% d%%?l\l/ g%g@lga?ﬂ(ﬁ)). Mt pRAR112890n set of

conver ere Ital data into at [ east
reliensgpmdy papaudefined @roneersandiak reymthieskigited dat8 30 at lazst one sound

B

829G 05 P 980 cSNRrtdiator BabRCEAa BPAIOAN érts)f le@pectively.

t
the recelved sound and a data decoder 930 that .. i
conviardns etrfrodineingvanator pathahe trarsnaiting,devicetd0 apg therfgceiving device

ound decqder 910.int.o di gital Q?f o .
900, 3 hg Wgcig@exbtg&/ Wit aéaﬁk—ﬁg)t/a ee(IT npa nPrte %}%g&gl) it}hat p;edefmes a
1efaPIBN G} Bétvedd Barandied@Parddtit peadh. 1UT esily tedinplemented separately or
repair data into sound waves. Simlarly, the rec n
aschreneriosf thodatpragdasS2fhend/nedtte deqade Bl srsPeriyehn STl § 58y then be
f recoveri epai [ 1
uiﬁgf% e (?%%)(A%{ég é?O fS (po%yért geﬁcteﬁleg di %1@? Batd 38 of 128 0R8 ggxgmeter.

gure ows a transmtting proc

- SikfRRyf @E IIENHap Ge dis@l byathe dataalevsden §3@ tiedrivert seprtamaeidr(s)

Figure 11 shows a recei Vi ng_ pé&i:?ess 1100 for receiving
exragied Ry tepsund deenglen A} wudighalffta-pi gi tal data is

rece ) i Bigital data and one
par aniiE) BpEMER H Eh B e AL R cBnrch o conBigial
paanedr, vBesed, BnCtand/os Bundy baa pitelt ealie pr a poga af pisch vadyes.
generated (bl ock 1000). Wen sound is received, the

sound paraneter(s) are extracted (bl ock 1100) and

converted back [NT0 sifgig al dat ®TCPH0CKERN00) . Mre
particularly, a|set of relatilonship may be predefined

to convert and/ pr mapAthe digital déa to at|least one

sound par anet er —hereiratter—catted Fata synpol . Based
on the set of relati oﬁshi p, the dat% coder

C 10

D 11

As shown, the LUT defines a relationship between bit patterns and pitch values,
which is often a parameter used in synthesizing sound. Accordingly, to transmit a digital
data of “010001,” for example, the bit pattern would be converted to pitch values of “BAB”
based on the LUT. The pitch values “BAB” that represent the digital data would then be



[0052]

[0053]

[0054]

[0055]

820 and decoder 830 convert and/or map the data to and
from paraneter(s), respectively. [0045] In one
wepdpsaiasent, one or both the transmitting devi PEI/BSI04/024562
and the receiving device 900 nay be inplenmented with a
| ook-up table (LUT) (not shown) that predefines a
rel ati onshi p between paraneter(s) and bit patterns.
LUT nay be inplenmented separately or as a part of the
data coder 820 and/or data decoder 930, respectively.
usddie debBrareespuné enthixe qspsseatubye frivmedhe aitelobring earptang over one frame.

To%gge\éﬁqg{hg :d?g% i edaﬁﬁ'ﬁ ﬁltt ttalﬁ%lu ]Q’t gzb deuésxe%g%d ?{bﬁn thg received sound
anQ%Sﬁ’@?t’éd%”ﬁletBi’t Mﬁéﬂ“OﬁO@)]ﬁdfa@erﬁtﬂi&Mxt ract ed by

t he sound decoder 910 into digital data. [0046 abl e
1 bé‘ﬂcmvthas foarpuenasapoicexplangtion pne prraBISHY és Y5eR & nHowever,
an X’ﬁg mﬁ? at a Q%agsnaglo%ﬁg%ﬁgélstew qﬁ% %us@d Iﬁcégﬁﬂl{l%’ﬁr Eéaationship

beﬁzé@ngﬁF sén@ BitBafidms AGoPeath phﬂﬁﬁﬁe}r Ay tehdefimed tdkave more or
fines a rel ati onshl bet ween bi t 31 ern%. and
legsithanthe fousersluepnr E47LE 8 Wltlwh%f %&P%@é‘? {fegept by patterns.

synt hesi cﬁt@gt}%@%}% arf0PS Qb GHi {%té/ {nﬁlg Be Eh@eHidto @nd keg:bt/éijed from

dat a o or ex bit pattern woul d
sotLi%dT Cth‘diﬁw Alkgvih@ rgahdte kilagabsisamchkbr repAR" Firesenplenan pwner or a
The pitch val ues "B represent th i gi
myEgHioRInE dIER8RYE SYLHG g‘@ﬁ@  reB TGRS S snbis L O e phone

upccg Qﬁ’é:“ b¥&ved HRRBpreldtBe BLIF-6dt RebA6r, GRDEEIUnuOMAIreORBuld have the
0 receive the digital data, the pitch val ues

re§1ﬂ3tAB‘f theatnsth @yeoctrm@ctﬂleghoﬁtsmd:{oh eepaisc bieveanyelipRse A geking a product

can erted t attern of 0 e
ool e 8 Sp e Yy B ERE ol user
mBRsapteard the piRRict for HhagidgUhustifismelke tha mbdﬂutﬂmmn tmf a post office,

paranet érs, as allowed by the system my be used in

andghémivai SugheineensnishpmBEelte & it ers and bi t
bat teﬁg’fqugrAl gﬁc’ q \ﬂ’ﬁ% éﬂ?&lﬁf@ﬁa% aukaﬁ) i Eﬁﬂ d?l?ldantdcfof‘@{ﬁmcal support

our va ge of val ues
dévib%thaGﬂlﬁgraﬂfaﬂﬁRﬁbdtpltdsdﬂfmem’(d/dsn ﬂimpm:rt émm.gra[d@(ﬁﬁfaﬂ be sent over a
Accordingly, test data and/or repair, data
cosMR YRR aNICHW AN (RSCOISITBRIEF BHACEBI ARR 13 178 e Refore, remote

so%ag%t{elgoﬂ' mﬁe %Pgﬁg@ ﬁ%ﬁ}lﬁﬂg m&gbrr%%fadr{d cohfEurBtieaRs flso made
paspiblehdn h’iﬂdﬂlﬂbﬁ,c&wn ¢ff 4 eclsnippn ?Itakbs areon- zugﬂ \z(:)i\s/n(te Rbg gsgm(%g laté describe
above may be used for installation, diagnosis, repair and/or reinstallation of consumer
devices. Purthermore, because a standard speaker and/or microphone may be used, the
system can easily be implemented without incurring significant cost.

Finally, embodiments may be implemented by hardware, software, firmware,
middleware, microcode, or any combination thereof. When implemented in software,
firmware, middleware or microcode, the program code or code segments to perform the
necessary tasks may be stored in a machine readable medium such as storage medium (not
shown). A processor such as processor 217, 257, 417 or 457 may perform the necessary
tasks. A code segment may represent a procedure, a function, a subprogram, a program, a
routine, a subroutine, a module, a software package, a class, or any combination of

instructions, data structures, or program statements. A code segment may be coupled to

another code segment or a hardware circuit by passing and/or receiving information, data,



[0056]

[0057]

[0058]

up to the mcrowave oven, press the self-test
actuator, and the manufacturer woul d have the results
wo@booshessest. By renote di agnosi s and/ or repai PCT/UR®04/024562
i nconveni ence of taking a product to a technician is
elimnated. Wiile a user may mail the product to a
techni ci an, the user nust stil| prepare the product
for mailing, nust often take the product down to a
post office, and then wait. Such inconveni ence may
argimsanty) parmihietdrs) & extmdry 06AENND Ffoveations igumenspAsmeters, data, etc.

roducts, havi ng .,an .audi i,NnPUL__unij. f =NNj | .
S B AR b R e e AL saring
mésbié\%ﬁﬁﬁné,%kéﬁ%’sﬁﬂg @BYorRerag&fifssioMfdtc.a conmmuni cati on

network in the same nmanner as repair data is_s

t.
Therlohoditions anestanaso Flemsnis Zd? Gh 215« Tidand 243 F gerisumer product
i | udi. | i.brAati ) fi i i
2135t bRt Rk B a0 SR HhorBRieniches R 04 %S, 417, 419

an@2$ ot Bonsufiiet prodie: APshendeaisnplanentedwgather cOmagr tere elements 251,
used for installation, diagnosis, air

¢ , r?p and/ qr her. O
2oz isane) 15101 doehwical BIFROTWEY dev G 1Y D GpleaKHisa dogether. One or more
t aqad A7 b
o A B B 43 B B A e T oy be
imiphenentddgathemniHdr erahple ogrocesp@H T anBiself kdstynit 211 may be
_enbodi nents. may_ be i npl.enent by h war e, softwar
ROl SO A P SOLiee, BRC A B FRABRES toeeher.
t hegﬁgf‘eovyfb?ﬁim,l RS0 7505 8- inedwved 760mndId@coder 770 of
m ddl eware or m crocode, the program code or code _
conegymien umit!700 mesyf ey impl¢raeniet asssolivare gated inratopmeedaestivy, and

in a chi ne readabl e di ym such J ' .
O
urflFO00dre AGsEriBBY to ihplsmémiel weemesiarcsniatk 213,258 4k and 453, first

segnent may represent a procedure, a function,

a
ansl o paNdRoaKsTsian pnEg mambe Amplsirented, separaight 1gn fogsonyerters. Moreover,
.. nod a_sof r : , 210

0 R L1 8 PR B RS e compmerprocuct 210 o

410 128y Beteatrah goaBnitiout Affeqihg thegpaaiomefithbokenuPinathriyothe elements
“another code segnent or_a hardware ciycuyjt b¥ gasshn% .
of eehmisiel pumpert dentse 27D 6F 2 maK be geArEn gy HReHt tfectme the Bperation of
thB LG RURe. B 20RAD, Ynk gf] IO §F prbédsedrmati on,

argunents, paraneters, data, etc. nmay be passed,

f or Vilietefdre, the forapory amtdiments areymeralyt exipmplesaad gre not to be

it R e T85O FB ool s i t e
ill%gtgzitf le Ofhd 11 %o BfitTRE §co?le RPBRlchimbl AsZlch, titliresedl #actiflgs can be
19 of consuner product 210 may be inplenented = .
readityedipdied teptiet types/of apperapenwidemaniephentaiivas, modifieations, and
415, 417.. 419 and, 421 of,. product 410 nmay be
variafPRnRHE RYARPEERY F Pgﬁﬁgﬁ%ﬁ%#%$éielenents 251, 253,
255 and 257 of technical support device 250 nmay be

i npl ement ed together. One or nore
What is claimed is:



el ements 451, 453, 455, 457, 459 and 461 of technica
support device 450 nmay be inpl enented together. For
WE@2@spias51 processor 217 and self test unit 211PCEYS1964/024562
i mpl ement ed together. Processor 417 and self test unit
411 may be inplenmented together. [0057] Moreover, FFT
740, denodul ator 750, de-inter]eaver 760 and decoder
770 of conversion unit 700 na} be i npl emented as
software stored in a storage nmedi um and perforned by
a processor. Al so, althougCEAIME conversion unit 600
and second conversion unit 700 are described to be
i mpl enented together in converter 213, 253, 413 and
1.453, Afijaksths RRdsSRGEMBtCRIMRESICOMpLsingS My be
i npl enmented separately into two_converters. Moreover
it shlftestboit gppligused toperforasesclidestiand tq generle st dafa ot

the el ements of comsuner 4
reart e et nsiEe R TEaP i R uag Robufd NafiRy e
t ok e audicwdtpithinit cotifleé tete rbavafer hrd bmifgatedsopptput sound waves
device 250 or 450 may be rearranged w thout affecting
encpdedapidh test date For d{agROSj®r i fi er device. In addition, one
.or nore of processor 217 [0058] Therefore, the
foregoi ng enbodi nrents are nerely exanpl es and are not
2.t 0 DEhecappaitatused chsdml i, fartliengomnpesingivent i on.  The
description of the enbodinents is intended to b .
T ARG et aFORBER ¢ e SR L BTRS 2o B &t repai data
clainms. As such, the present teachings can be readily
applied to other types of apparatuses and many
3.al t eFeadppaesys ofwthim; Ic furthensomprgingari ati ons wi |l | be

h killed in.th . i Lped
bt R S R T

conprising: a self test unit configured to performa
self test and to generate test data; a converter
4.conf Ageateet fos uehipggmoteriagnesis CQEPESINEt o sound waves;
and an _audi £ .unit coupled to the converter and
confgeé]ﬁ¥a§8g$%1?gel§€%%’ sound ‘waves encoded with test
dat aedcoinditRgadbies dath infbwuappaves; usd of clai m 1,
further conprisjing: an augio i nput _uni t égnfigured to
r ecePWBUEBE RRINFaVAYSs ERcadad it i st fARMOLIREOSE:  The
apparatus of claim1, further conprising: an actuator
configured to receive a signal that activates the
5sel f Theskthodiof claim 4Afurdehoempringise i n renpte

di agnosi s conpri si ng: . .
greceiving soggci wavesgencoded with repair data.

6. The method of claim 4, further comprising:

receiving a signal that activates the generating of self-test data.

7. Apparatus for use in remote diagnosis comprising:
means for generating self test data;
means for encoding the self test data into sound waves; and

means for outputting sound waves encoded with self test data for diagnosis.

8. The apparatus of claim 7, further comprising:

means for receiving sound waves encoded with repair data.
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13.  Apparatus for remote fault diagnosis comprising:
an audio input unit configured to receive sound waves encoded with self test data; and
a converter coupled to the audio input unit and configured to recover the self test data

for performing fault diagnosis.

14.  The apparatus of claim 13, wherein the converter is configured to encode repair data
into sound waves; and the apparatus further comprises:
a processor configured to generate the repair data based on the self test data; and

an audio output unit configured to output sound waves encoded with repair data.

15. A method for remote fault diagnosis comprising:
receiving sound waves encoded with self test data; and

recovering the self test data for performing fault diagnosis.

16.  The method of claim 15, further comprising:

generating repair data based on the self test data;
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a processor configured to generate the repair data
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a set of codes for receiving sound waves encoded with self test data; and

a set of codes for recovering the self test data for performing fault diagnosis.

20.  The medium of claim 19, further comprising:
a set of codes for generating repair data based on the self test data;
a set of codes for encoding repair data into sound waves; and

a set of codes for outputting sound waves encoded with repair data.



