TI TLE OF THE | NVENTI ON BACKUP SYSTEM FOR MULTI - SOURCE AUDI O APPARATUS
BACKGROUND OF THE INVENTION 5 Field of the Invention The present invention
relates to a backup systemfor a nulti-source audi o apparatus capabl e of
sel ectively reproducing, according to a user's instruction, sound from
audio signals received froma plurality of sound sources including an
anal og 10 tuner. The backup system hol ds operation status information of
the nulti-source audio apparatus in the event of a shutoff of operating

pover due ;6.1 BlA 'tzﬁvgﬁfféﬁike- Description of the Background Art 15
In a nmulti-source audi o apparatus adapted to reproduce sound froma

Supply of operating Boier o ehrr G dBTER TS e RO AL POREFYS due to a
bl ackout or the like, the operation wll| be stopped with no chance of

storing the operation status 20 at the tinme of cutoff. Wen the operation
of the nulti-source audio apparatus is restarted with restoration of power
supply, &prEda e hiYed HequefidE k&l | ed cold start is fol Il owed thoroughly
to boot up the apparatus in its initial state. Exanples of such an

oper ation tEeehhiiqué hhe dngenssea in Japanese Patent Lai d- Open 25
Publ i cati on No. 2002-152875 and Japanese Patent Gazette No. 1 2533967. In
t he above techni quelhit pirespott pogsinbilient oeledtar tto a backup system for

amulti-sourceaudiocapparatus capableof selectively reproducing,
according to a user's instruction, scund from audio signals
received from a plurality of sound sources including an analog
10 tuner. The backup system holds operation status information of
the multi~source audic apparatus in the event of a shutoff of

operating power due to a blackout or the like.

Description of the Background Art
15 In amulti-source audio apparatus adapted to reproduce
sound from a plurality of types of audio signal sources including
an analog tuner, if supply of operating power is cut off abruptly
and unintentionally due to a blackout or the like, the operation
will be stopped with no chance of storing the operation status
20 at the time of cutcff. When the operation of the multi-source
audio apparatus is restarted with restoration of power supply,
a predetermined sequence called cold start is followed thoroughly
to boot up the apparatus in its initial state. Examples of such
an operation technique are disclosed in Japanese Patent Laid—-Open

25 Publication No. 2002~152875 and Japanese Patent Gazette No.
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the operation of the apparatus continuously fromthe status at the tine at
whi ch the operation was stopped the last tinme. Mreover, 5 it takes tine
before the user can use the multi-source audio apparatus MVBA fully
confortably by again carrying out a sequence of storing user-specific
necessary information. This is therefore far froma user-friendly
environnent. To inprove the situation described above, backup 10
processing is effective such that, in the event of an abrupt and

uni ntent i onalzoghut of f of operating power, backup data for enabling
restoration of the operation environnent of the nulti-source audio

apparatus at the tigg ?ﬁet%oé@’éeocg{nii staned.in.a 0005 {8 g“ S dEIDLY-
An el ectrically erasable progranmabl'e tedd-only nerofy 1 iS used
as such a,.non-vol ati.l ry._The power required  for the backu N
processi ng na?pgé%§%8§e§%?ﬁh§ %%%%Eg%%f %%??h@uoﬁi%Ya{f%% ot tHettus at
nulti-sou%%e audi o, a| pqpaHQ§. To _ensure conpl ete backup of the operation
status of “7& Mi% & LOuree HudP - appar &adss t PR e dapact +9° EEPROVISH 4 be
20 necessary for sggring)a | arge anmpbunt of data. In addition, a long wite
time w il the "PEGH rdda o StUre @' arger aRdntSef thac kg fdats@uyds udio
| ar ge-capacity EEPROMin the event of an unintentional and abrupt shutoff
of oper at PRE2pORES, MISR [lily epmforbrakle wabali gecabackup opoversedirisie a
| ar ge- capaci tance backup capacitor is 25 necessitated. 2 A
| ar ge- cap&aéi t aheslbackupe cagraetibDici d@gemin sindermand wost | yThand is
therefore is detrinmental to the realization of
therefore far from a user~friendly environment.
To improve the situation described above, backup
10 processing is effective such that, in the event of an abrupt and
unintentional shutoff of operating power, backup data for enabling
restoration of the operation environment of themulti-source audio
apparatus at the time of the shutoff is stored in a non-volatile
memory. An electrically erasable programmable read-only memory
15 (EEPROM) isusedas suchanon-volatilememory. Thepower reguired
for the backup processing may be stored in a capacitor during
operation of the multi-source audio apparatus.
To ensure complete backup of the operation status of
a multi-source audio apparatus, a large-capacity EEPROM will be
20 necessary for storing a large amount of data. In addition, a long
write time will be reguired to store a large amount of backup data
into a large-capacity EEPROM in the event of an unintentional and
abrupt shutoff of operating power, and this will consume a large

backup power. Thus, a large-capacitance backup capacitor is

25 necessitated.



a conpact and | ow cost nulti-source audi o apparatus MVSA. 5 SUMVARY OF THE
| NVENTI ON Therefore, an object of the present inventionis to provide a

| ow- cost, | ow power and hi gh-speed backup systemin which in the event
that supply of operating power to a nmulti-source audio apparatus is
abruptly and unintentionally cut off, as in the case 10 of a bl ackout,
operation environnent information existing at the tinme of such an event is
stored, and once power supply is restored, the multi-source audio

apparatus is swiftly Ig%%”?ﬁ’}éé@%@ﬁce%@k%@&aﬁ% 5, Al L3Laspect , of

the present invention iIs e ystem use I1n a

mul ti - sourg a; abl e f.sel ec e rod Cl sound._ from
audi o S|gnaﬁgéggggVVegﬂPr%ﬁ?rgggfgrafl etr%m%%%ﬁ% }Fg %%ﬂ%ék éﬁf
tatus i nforMergn DR CRY AGTC PEgGres idi Abpe %a?%'wd' o & e”‘il ng
power is shut 20 off, the backup system conprising: control neans for
controlling operation of the nulti-source audi o apparatus; operation

stat us holding means for holdin% the operation status information of the
mul ti -SourEEMaidi 6 appar aNYENTAON- vol atil e nenory means for storing the
operation status information; power storage neans for 25 storing part of

the operating powerThepefaringapowneredet ect itbr 3 emearts iforerdeteectingo
whet her or not the operating power is being supplied; and operation status
i nf or mat i pnowtilee heansofor logebestirvald/hiwht spgetihe coper af 4 ofm shathisch
information into the
in the event that supply of operating power to amulti-source audio
apparatus is abruptly and unintentionally cut off, as in the case
10 of a blackout, operation environment information existing at the
time of such an event is stored, and once power supply is restored,
the multi-source audio apparatus is swiftly returned to the
original status.
A first aspect of the present invention is directed to
15 abackup system, for use in amulti-source audio apparatus capable
of selectively reproducing sound from audio signals received from
a plurality of sound sources including an analog tuner according
toauser's instruction, for holding operation status information
of the multi-source audio apparatus when operating power is shut
20  off, the backup system comprising: control means for controlling
operation of the multi-source audio apparatus; operation status
holding means for holding the operation status information of the
multi~source audic apparatus; non-volatile memory means for

storing the operation status information; power storage means for

25 storing part of the operating power; operating power detection
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non--vol atil e nmenory nmeans dependi ng on whether or not the operating 5
power is being supplied. As described above, in the first aspect, once the
operating power is restored froma shutoff, the operation of the

mul ti-source audi o apparatus can be swiftly restarted fromthe state at
the shutoff. 10 According to a second aspect based on the first aspect,
the operation status information includes first data to be witten into
the non-volatile nenory neans when the operating power is being supplied

to the mililnsoupceqaudie; gRPaalls, ald second data. Lo be neitieniokg the
non-vol atil e nenory neans en the operé}lng 157 power  t°o PRE nul t7=solr ce
audi o app%rg%ﬂﬁf%i shut off. Accordinhg to a %hird aspect based on

: [ I

n th
second aspe | & QpEPSETHG “Povieh T T %5 s dpgiorER e %5%F%tﬁﬁﬁn§ta?ﬂ§
information, wite neans wites the first data into the non-volatile menory
means usi 1§ Fﬁéigﬁﬂﬁbf?ﬁg“ﬁﬁMé?¥>éﬁﬁ”ﬁﬁéﬁ”tmé%ﬂﬁﬁeﬁqkﬂf%ﬁ%%ﬁni%“?@ Shat
of f, the operation status information wite nmeans wites the second data
into the ROR-VEIALIHE TREHOTY T HBAASIWSING POWRFNEESLSE T Rt ttHe Powett s06r age
means. As described above, in the third aspect, by storing units of the
oper atd onP&t'&fud si hesiwativerldegarately in the non-volatile 25 menory
according to the supply state of the operating power, it 4 is possible to
reduce the | oad of fhe Geecoridieny dfotdhe operatd ohirst akupeat, a couteof fhof
supply of the operating power into the non-volatile nmenory.

operating power is restored from a shutoff, the operation of the
multi-source audio apparatus can be swiftly restarted from the
state at the shutoff.

10 According to a second aspect based on the first aspect,
the operation status information includes first data fo be written
into the non-volatile memory means when the operating power is
being supplied to the multi~source audio apparatus and second data
tobewritten into the non-volatile memorymeans when the operating

15 power to the multi-source audio apparatus is shut off.

According to a third aspect based on the second aspect,
whileoperatingpowerissupplied, theoperationstatusinformation
write means writes the first data into the non-volatile memory
means using the operating power, and when the operating power is

20  shut off, the operation status information write means writes the
second data into the non-velatile memory means using power stored
in the power storage means.

As describedabove, inthe thirdaspect, by storingunits

of the operation status information separately in the non-volatile

25 memory according to the supply state of the operating power, it
4



According to a fourth aspect biased on the third aspect, 5 the operation
status information wite neans wites any of the first data left unwitten
to the non-volatile nmenory neans at the tine of a shutoff of the operating
power into the non-volatile nenory neans together with the second data.
According to a fifth aspect based on the first aspect, 10 the non-volatile
Menory nmeans conprises: an operation status information storage region for
storing the operation status information; and a program storage region for

storing ai@rggggﬂbl Of , GUL GG 107 ﬁpggegfhﬂga%%Q%H&Eggigftpﬁég%gye&&goﬁn

occurrence apro | em’i npr el nsta m croconputer 's war e
control ling ) %Qe mul tj -source_audi o apparatus. According to.a sixth
t e g .

aspect based on theé%l%%‘aaéﬁ%ﬁt?up?%% ??rgbed§P§%4§HW%Nao “he e ddEhcy
of changeqoﬂwbggjgon[enps conpared with the second data. According to a
seventh a8péct’“basdd oA (e ¥irst aspect, 20 the first data is large in
size conpared with the second data. According to an eighth aspect based on
the first aspect, ReCREANGOIAE e hakhiorsparEans siesl an TEEPROM A According to
a ninth asgect based on the first aspect, information on preset station
sel ectd ontBEtOByratyiger skatupsoniwine ehon 28 L he onehes noni vol ati ¥ e frernor y
means when the operating power is 5 shut off during operation of the
anal og tuhérstThs: ladcondivngttontte tpeesent vohuent commdry trhkeneventtheof
abrupt cutoff of power supply during operation, the nmulti-source

time of a shutoff of the operating power into the non-volatile

memory means together with the second data.

According to a fifth aspect based on the first aspect,

10 the non-volatile memory means comprises: an operation status
information storage region for storing the operation status
information; and a program storage region for storing a program
for correction processing executed in the event of an occurrence
ofaprocbleminpreinstalledmicrocomputer software for controlling

15  the multi-source audio apparatus.

According to a sixth aspect based on the first aspect,
the first data is low in the frequency of change of its contents
compared with the second data.

According to a seventh aspect based on the first aspect,

20  the first data is large in size compared with the second data.

According to an eighth aspect based on the first aspect,
the non-veolatile memory means is an EEPROM.

According to a ninth aspect based on the first aspect,

informationonpreset stationselectionsetbyauserisalsowritten

25 into the non-volatile memory means when the operating power is
5



audi o apparatus can return to the status at the shutoff once power 5 is
restored. These and ot her objects, features, aspects and advantages of the
present invention will becone nore apparent from the follow ng detailed
description of the present invention when taken in conjunction with the
acconpanyi ng drawi ngs. 10 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a

bl ock diagram of a nulti-source audio apparatus incorporating a backup
system of an enbodi nent of the present invention; 15 FIG 2 shows a nenory
map of an 2 i El . .G 3 is.a view.show ng exanples of itens and
their si§§§%§?¥E;cLﬁggﬁﬁﬁgmfgfs%yﬁf?%%ﬁ¥?n%§%%%§ in FIG 1; FIG 4
is a flowhart show backu erati of the nmulti-source audio
apparatus of FIG ??ﬂgﬁ’F?Efgggfgggl 2 BRowrng YhE et $PoF g F vent
experiment_ . conducted t?rlpeternination of the capacitance of a capacitor
required Pé@%ﬁ&ﬂ%bubﬁfr&jQﬁ%ﬁ%ﬁPBHiéfhgﬁWQWﬁﬁﬁ%Bh%?cCQﬁ@NﬁQ&"%?W%C%
view showi ng the results of an experinent conducted for determ nation of

t he capacit'@nCe?iofaa? capacit 6FLUPB FequirEd fot abatkap dindidgoopernation of
a DVD drive. 6 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Hereinafter, a

mul ti -Bouf€ergadica<apparatus incorporating a backup system of an

enbodi nent of the present
These and other objects, features, aspects and

advantages of the present invention will become more apparent from
the following detailed description of the present invention when

taken in conjunction with the accompanying drawings.

10
BRIEF DESCRIPTION OF THE DRAWINGS
FIG., 1 is a block diagram of a multi-source audio
apparatus incorporating a backup system of an embodiment of the
present invention;
15 FIG. 2 shows a memory map of an EEPROM in FIG. 1;
FIG. 3 is a view showing examples of items and their
sizes of backup data Dbk written into the EEPROM in FIG. 1;
FIG. 4 is a flowchart showing backup operation of the
multi-source audio apparatus of FIG. 1;
20 FIG. 5 is a view showing the results of an experiment

conducted for determination of the capacitance of a capacitor

required for backup during operation of an FM/AM tuner; and
FIG. 6 is a view showing the results of an experiment

conducted for determination of the capacitance of a capacitor

25 required for backup during operation of a DVD drive.
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5 invention wll be described with reference to FIGS. 1 to 6. As shown in
FIG 1, a nmulti-source audi o apparatus MVBA includes a nulti-source
section 100, an audi o signal processing section 200, a control section 300
and a display section 400. The multi-source section 100, including a
plurality of audio signal sources, 10 retrieves audio signals fromthe
respective audi o signal sources separately and supplies the signals to the
audi o signal processing section 200. The audi o signal processing section
200 executes various kinds of processing for the audio signals supplied
from the nmulti-source section 100, and outputs the results as sound. 15

The dlspl%ﬁg%ﬁgﬁﬂ¥&ﬁug% @%B . fﬁ%ﬁ@ﬁg% ns%ose_d of alight-emtting
means such as a fluorescen i"spl ; s information such as the
operation node of t}e,nulthisqurce. audi o apparatus MVBA to the user by
means of |ight. The EoRtr6l" “Sacti ¢n 360! idomfdeted t G ihe® mul 17REbRred
section 100, the audio 20 signal processing section 200 and the display
section 460°°CERTOHSY thesoperrationof Aherertired it -sburlce mudiont
apparatus MVBA..  The nulti-source section 100 includes an FM AM tuner 110,
an MD dri v&veErGioa wéAbi hatfencdibee 1B0, anfexpansiton Higsut 1 ter i naks 140
(shown as "AUX" in FIG 1) and an optical input termnal 25 150. The FM AM
tuner 110steeei ¥vesFf@adi b, FMmorl tAMsonoadcastlio ZpgemetatesMarbioateast audi o
signal Srd, and outputs the signal to the audio signal processing section
200. The NDldrFeeul2@ seeptodudes an aaudicos sygaalprecordet; eacanoN2¢® and
outputs the signal to the audio signal processing section 200 as an . D
audi o a control section 300 and a display section 400. The multi-source
section 100, including a plurality of audio signal socurces,

10 retrieves audio signals from the respective audio signal sources
separately and supplies the signals to the audio signal processing
section 200. The audio signal processing section 200 executes
various kinds of processing for the audio signals supplied from
the multi-source section 100, and outputs the results as sound.

15 The display section 400, which is preferably composed
of a light~emitting means such as a fluorescent display tube,
presents informationsuch as the operationmode of themulti-source
audic apparatus MMSA to the user by means of light. The control
section 300, connected to the multi-source section 100, the audio

20  signal processingsection 200 andthedisplay section 400, controls
the operation of the entire multi-source audioc apparatus MMSA.

The multi-source section 100 includes an FM/AM tuner
110, an MD drive 120, a combination drive 130, an expansion input

terminal 140 (shownas "AUX" inFIG. 1) and an optical input terminal

25 150. The FM/AM tuner 110 receives radio FM or AM broadcast,
7



5 signal Snd. The auxiliary input term nal 140, connected to an external
audi o system outputs an audio signal. received fromthe audio systemto

t he audi o signal processing section 200 as an auxiliary audio signal Sau.
The optical output term nal 150, connected to an external audio system
havi ng an optical output 10 term nal, outputs an optical audio signal Sop
received fromthe audio systemto the audio signal processing section 200.
The conbi nation drive 130 includes at | east one optical disc drive 132, a

drive contraller 13 n ticagl disc contraqller 136 é ho as."OQE‘
flo 1 e e m PAr Rt 65 0as hEEap T i Aty of ToR T Ut e
optical disc nedia,. reads recorded data fromthe optical disc nediu and
outputs t e redd3HEts o RIS ot of Y8r 136 Ml 0Pt ot O di sc
tp . ( . . !
drive 132 is provided with a nmeans for detecting the type of the optical
di sc nount&RFOCHNE ST 1t v HeC vi'elisd 48 CHiFHReY eft Abpél cidl)” angcodEpves For
different 20 t¥pes of optical discs detected. Herein, therefore, for
conveni enéé 96f Ldes critptitoh,© rhesaloptpeabsdhecsdel ves A8 adi fifiek@ntilyio
recogni zed are described as if they were individually separate drives.
Speci f caBlignath&ngpt i Bag @istldeivel 32t itserconsl. ded@d asniactadiing an
optical disc reproduction devices 25 represented by a CD drive 1321, a DVD
drive 1322xtar¥eD @nive 132t 8y, amthPB sdanveadB2 A and. trbeecliivke. £ Tha G
drive 132 1 reads digital data such as nusic data and a conputer program
from a CDanvunt egsand aut plks athe or eadndat & rcas &3 rdpt Schn The DD gii ve
132 2 reproduces MPEG data Sdv from5 a DVD and outputs the data. The VCD
drive 1323ukepredycesdan signal Sau. The optical output terminal 150,
connected to an external audio system having an optical cutput
10 terminal, outputs an optical audio signal Sop received from the
audio system to the audio signal processing section 200.
The combination drive 130 includes at least one optical
discdrivel32, adrivecontroller134andanoptical disccontroller
136 (shown as "ODC" in FIG. 1). The optical discdrive 132 accepts
15 any of various types of optical disc media, reads recorded data
from the optical disc medium, and outputs the read data to the
opticaldisccontxeller136. Theopticaldiscdrive132isprovided
with a means for detecting the type of the optical disc mounted,
and is to be viewed as different optical disc drives for different
20  types of optical discs detected. Herein, therefore, for
convenience of description, these optical disc drives as
differently recognized are described as if they were individually
separate drives. Specifically, the optical disc drive 132 is

considered as incliuding optical disc reproduction devices

25 represented by a CD drive 132 _1, a DVD drive 132 2, a VCD drive
8



audi o signal froma video CD and outputs the signal. as a video CD audio
signal Svc. The MP3 drive 132 4 reproduces audio data froman MP3 file
recorded on an optical disc and outputs the data as an MP3 audi o signal
Snp. The drive controller 134, connected 10 to the optical disc drive 132,
exchanges a conbination drive control signal SCwth the optical disc
drive 132, and while controlling the operation of the optical disc drive
132, detects the type of the optical disc nounted on the optical disc

drive. The driyve coptg-old.er, 134 generat etsndea fotational speed 15 indicating

signal Srn representing a rotational spee corresponding to a reproduction
rate specified by a i nat.i_on rive control signal SOc. received fromthe
control section 300?%%gﬁgggﬁpﬁh%%g%%é%ﬁ%c%?é?éaazf%ﬁé?°98hfﬁémgﬁﬂfb%Ttﬁisc
controlIegndlstmgoJIperqgthal;gisc gontrol1e5/136 correctly reads any of
the reprodiéed Si"ghHIs PhcPaditng” the PENMAtYi & sPghar ti8els Hife featidiat dat a
Sdv, the video CD audio signal Svc and the MP3 audio signal Snp described
above, and®out put's' the - r ebet $ghar 1te 't he ? dudivewicgialiPEprbces§ilngt seet i on
200. Hereinafter, the broadcast 25 audio signal Srd output fromthe FM AM
tuner 1102t 8VPhandudiereignaie 92procedlst nfCBedtion 29D, 3 thep VBlaues oan
signal Smd, the PCM audio signal Scd, the audio data Sdv, the video CD
audi o si gRafisveignehe NP8 audidesi ghatn@nputphesatke! $agya auds oa sighad Sau
and the optical audio signal Sop are collectively called nulti- source 5
repr oduce@Pspgapssignal Svc. The MP3 drive 132 4 reproduces audio data
from an MP3 file recorded on an optical disc and outputs the data
as an MP3 audioc signal Smp. The drive controller 134, connected
10 totheopticaldiscdrivel1l32, exchanges acombinationdrive control
signal 3C with the optical disc drive 132, and while controiling
the operation of the optical disc drive 132, detects the type of
the optical disc mounted on the optical disc drive.
The drive controller 134 generates a rotational speed
15 indicating signal Srn representing a rotatiocnal speed
corresponding to a reproduction rate specified by a combination
drive control signal SOc received from the control section 300,
and outputs the generated signal to the optical disc controller
136.
20 The optical disc controller 136 correctly reads any of
the reproduced signals including the PCM audic signal Scd, the
audio data Sdv, the video CD audio signal Sve and the MP3 audio
signal Smp described above, and outputs the read signal to the

audio signal processing section 200. Hereinafter, the broadcast

25 audio signal Srdoutput fromthe FM/AM tuner 110 to the audio signal
9



The audi o signal processing section 200 includes a selector 210, an audio
signal processor 230, an anplifier 240 and a speaker 260. The control
section 300 preferably includes an operation controller 310, a |ight

recei ver 320, a renote controller 10 330, an EEPROM 340, an operating power
detector 350 and a capacitor 360 as a power storage nmeans. The EEPROM 340,
connected to the operation controller 310, is a non-volatile nenory for
storing operation status information of the nulti-source audi o apparatus

MVBA, whi ' rasid in rki RAM of .t operation _ 1
controll e(ri:t}??f%,éggs as%r}dutpl)b at%lé)%bbl%.h%F‘o% gbagﬁoﬁgﬂgga%gﬁ?y ﬁ%% % tEFl%gE%PROVI

340. Addr 0 FE (768 x 16 bits = 1536 bytes), are used for
storing Fﬁgﬁﬁﬁb%%%9d§%% %@%%OA§égés§é¥fogéﬁov%868x§§Fa%¥éou%%%P?%w ¥toring
EEPROM data for,.correction, faor exeguting,RCNICOfriﬁéiqn_ZO (correction of
sof tware) 01 the event ofd sh oCEUr FeRceof " a2 pY hiGhR i tHe SS6f #ihdr &1 of
the operation caontroller 310. Read of the backup data Dbk stored in the

EEPROM 340 7§ 9ex &¢Gtéd “dilp at> @ resetcdltldrtt iofe W ik oebrputier source
constituting the operation controller 310. After initialization of
i nt er rupt T85TEEH GRS Iéediit-ed after a reset, the validity of the backup
data 10 Dbk stored in the EEPROM 340 is determ ned based on a check code
and checksum dat a i Aheh& EERPROMB40. 1Spectsstad | yecifica ehéckoade dOxAD)
cannot be confirmed, it is determ ned that the backup data Dbk is not
stored. ThiesestelekO wiarhathe ochiegka T ede dess sper Ponnesh tawipd e fdte rAXx O rama
When
a speaker 260. The control section 300 preferably includes an
operationcontroller 310, a light receiver 320, a remote controller
10 330, an EEPROM 340, an operating power detector 350 and a capacitor
360 as a power storage means. The EEPROM 340, connected to the
operation controller 310, is a non-veclatile memory for storing
operation status information of the multi-source audio apparatus
MMSA, which is temporarily held in a working RAM of the operation
15 controller 310, as backup data Dbk.

FIG. 2 shows a memory map of the EEPROM 340. Addresses
0x000 to 0x2FF (768 W x 16 bits = 1536 bytes) are used for storing
the backup data Dbk. Addresses 0x300 to 0x3FF are used for storing
EEPROM data for correction, for executing ROM correction

20 (correction of software) in the event of an occurrence of a problem
in the software of the operation controller 310.

Read of the backup data Dbk stored in the EEPROM 340

is executed only at a reset start of a microcomputer constituting

the operation controller 310. After initialization of interrupt

25 settings executed after a reset, the validity of the backup data
10



exi stence of the backup data Dbk is determ ned, the backup data stored in
t he EEPROM 340 at positions fromthe start of backup data to the end of
backup data is | oaded into a RAMregion of the mcroconputer of the
operation controller 310 for tenmporary 10 hol ding. The checksum for the
backup data held in the RAMregion is conpared with the checksum stored in
the EEPROM 340. If they match each other, the backup data is determ ned as
valid. The checksum conparison is perforned twice at maximum If they do

15 not nmat t her a.for under-operation sequentjal wite
type inf orDCtrr)ah(t ?g%%t&opﬁeﬁ%éejg:%ydgggt %?)d?gewjr??‘gﬁﬁsfﬁcg O ﬁec‘%%ﬁkzdﬁ’%%,o.
This is inn%rd%tr to_ens re that the backup data Dbk is always valid at a
reset start Cof 17 T BEGhpdt s fHHEY oifdtati on control ler 310, fol | owi ng
restart of supply of operatin 20 power. Hol di ng of the backup data Dbk

will be briefly descFibéd Cavwhen ‘tihechaekye tat &@ibbk cread tircit hel IFEPROM
340 is determned as valid, the backup data Dbk tenporarily held in the

RAM regi on© i's Feaded and hekd irheabrekepaft taoPk<RAM regi shoindt heihis
m croconputer. 25 The backup data Dbk held in the work RAMregion is then
exam ned Cchecknvwiimll [tée daeakunptls, isopdefermedetwhether woaxihotmeachheat a
unit falls within a predetermned valid range. f f there is found no data
uni t fall iemg stensiede £t hiee viad dldup rdange Ditkhe sbdekepmdata, Dbkeilsa deterdadgned as
valid. The nmulti-source 5 audi o apparatus MVSA is then hot-started based on
the backuptdatd in the EEPROM 340 at positions from the start of backup
data to the end of backup data is loaded into a RAM region of the
microcomputer of the operation controller 310 for temporary
10 holding.
The checksum for the backup data held in the RAM region
i1s compared with the checksum stored in the EEPROM 340. If they
match each other, the backup data is determined as valid. The
checksum comparison is performed twice at maximum. If they do
15  not match each other, default data for under-operation sequential
write type information (to be described later) is written into
the EEPROM 340. This is in order to ensure that the backup data
Dbk is always valid at a reset start of the microcomputer of the
operationcontroller 310, following restart of supply of operating
20 power.
Holding of the backup data Dbkwillbebriefly described.
When the backup data Dbk read from the EEPROM 340 is determined
as valid, the backup data Dbk temporarily held in the RAM region

isloadedandheldinarelevant workRAMregioninthemicrocomputer.

25 The backup data Dbk held in the work RAM region is then examined
11



Dbk. If any data unit is found that falls outside the valid range, the
backup data Dbk is determned as invalid. The relevant RAM region in the
m croconputer is cleared, and the nmulti-source audio apparatus MVBA is
cold-started. 10 The recording (wite) of the backup data Dbk into the
EEPROM 340 is conducted in the follow ng manner. Since addresses 0x300 to
Ox3FF are allocated as a data region for ROM correction, wite of the
backup data into addresses other than 0x000 to Ox2FF is prohibited. As

e Rup HoTPLh R B2 ROV DIE d o WAL S0, LI 0k e o et 3RS e

backup data e the opéerating power
mul ti - sour, udj.o.appar at us %NBAH Once the operating power is shut off,
t he portié%%& ﬁﬁgh&gtgIaﬁﬁgelﬁﬂ%¥¥¥£WQ¥%éa§%ﬂ%ﬁrinto t he EEPROM 340 at
the shutoff using baquphwpowp(‘Ptnsyqned in the capacitor 360. In this
way, two-stage writ e 20'0fC thel Paek iy data \BoK i it bl A BEPROVEB40V 4 51d
acconpl i shed. To achieve the two-stage wite described above, —according
to the pré&S&at irients onk dithe hackupedatal Dbk sissva tldssilhized: | nt-os ¢ woce
types,_an under-operation sequential wite type (hereinafter, referred to
as "sequeAtFaP parkiptdati!DoksA)ehcand tan underspdwer tdlubetkumrddieat ype
(hereinafter, referred to 12 as "under-shutoff backup data Dbk B"), and
managed uR8é&r thi snycflassivhiidat # dmunthisa menddenent siisemeanivagh ul caxege pnl y
fromthe standpoint of reducing the tine required .for the backup
processi ngheduachgppoaes Bhutiof Heardrtihusl sedusivagitihe beekip: ponver DXy | b
ul, 5 also fromthe standpoint of the life of the EEPROM 340. The life
region in the microcomputer is cleared, and the multi~source audio
apparatus MMSA is cold-started.

10 The recording {write) of the backup data Dbk into the
EEPROM 340 is conducted in the following manner. Since addresses
0x300 to Cx3FF are allocated as a data region for ROM correction,
write of the backup data into addresses other than 0x000 to Ox2FF
is prohibited. As much information as possible is written into

15 the EEPROM 340 as the backup data Dbk while the operating power
is being supplied to the multi-source audio apparatus MMSA. Once
the operating power is shut off, the portion of the data left
unwritteniswrittenintotheEEPROM340attheshutoffusingbackup
power Pt stored in the capacitor 360. Inthisway, two-stage write

20 of the backup data Dbk into the EEPROM 340 is accomplished.

To achieve the two-stage write described above,
according to the present invention, the backup data Dbk is
classified into two types, an under-operation sequential write

type (hereinafter, referred to as "sequential backup data Dbk A")

25 and an under~power shutoff write type (hereinafter, referred to
12



(nunber of times of wite) of the EEPROM 340 is relatively short. \Wen the
nunber of tines of wite is limted to one hundred thousand, for exanple,
and the use |life of the nmulti-source audi o apparatus MVBA is ten years,
data should be witten only about 27.4 tines 10 a day (100000 tinmes / (10
years x 365 days)). For the reason described above, it is necessary to
select, as the sequential backup data Dbk A, data that does not change so
much during the operation of the nulti-source audi o apparatus MVBA and has

a relativ%%y"hﬁﬁgﬁ—%%h%QETl AR eﬁa%%.E#ﬁpfgﬁtaa%Qﬂﬁ%%%ﬁgatﬁﬁéé ?%hggta
such as CD program nenory i nfornation, -pr ogr am henory’ i nfornati on and
tuner presg

t. Ei n-.sel ection_nmenory contents.  As _the _nder-sgutofj
backup datggﬁ%k% Fgéépg”thg =S e Cﬁv‘&ﬁhﬂaéglgaéHTé§5tﬁE“ﬂh FORUNRE i on,
the last received 20.frequency and the |ast volune |evel is selected. The
sequent i al” “BACKUpddta*Bbk “A"Hs W - TEN GHt of The CrEEPROM 348 ot C %t S &l ¥
tinmes but only when the apparatus is in a nute node. If data is
written/redd i'At BPFFont the” EEPROMIBAD whem C ke tignercregepves”al’br cadeast ,
el ectromagnetic noise wll arise 25 and enter the tuner, resulting in
out put® of 2REPSEr P dMa ké agpeakel 13 1E60 idmdof huse dalsing 3the uBee life
disconfort. By the above linmtation, this problemcan be prevented. Note
that the flobibarnyt Stiateesofaveitad sefi hokutERON 14ie inote!l avdes 1 whemthe
mul ti-source section 100 is at a halt; when change of the reception
f requencyWbéntthe burfdd AMEtUNers A Qriseundel may edwher 4 Hnatiren Sy uLdhidlg i s
under way;

for example, and the use 1ife of the multi-source audio apparatus
MMSA is ten years, data should be written only about 27.4 times
10 a day (100000 times / (10 years x 365 days)).

For the reasondescribedabove, it isnecessary toe select,
as the sequential backup data Dbk A, data that does not change
so much during the operation of the multi-source audio apparatus
MMSA and has a relatively large volume. Examples of such data

15 include user-set data such as CD program memory information, MD
program memory information and tuner preset station-selection
memory contents.

As the under-shutoff backup data Dbk B, data that
frequently changes such as the last function, the last received

20 frequency and the last volume level is selected.

The sequential backup data Dbk A is written into the
EEPROM 340 not at all times but only when the apparatus is in a
mute mode. If data iswritten/read into/from the EEPROM 340 when

the tuner receives a broadcast, electromagnetic noise will arise

25 and enter the tuner, resulting in output of noise from the speaker
13



and when power is off. As described above, the sequential backup data Dbk A
is originally intended to be entirely witten into the EEPROM 340 duri ng
the operation of the nulti-source audi o apparatus MVBA. 10 However, sone of
t he sequential backup data Dbk A may fail to be witten into the EEPROM
340 depending on the timng of the shutoff of the operating power. This
portion of the sequential backup data Dbk Aleft unwitten is witten into
t he EEPROM 340 at the shutoff of the operating power, together with the

under-shu@g%&lc}éhpg%%i , %i B. At _shut of f %he perating power, the
operating clock of t gﬂﬁi g%%?%ﬁ?ﬁ?légg% %hged 1F ﬂ?ﬁ%&ﬁﬁg%%% $§%O?b
fxx/ 8, to,_, therehy.reduce the o eragle lower-limt voltage of, the

mi cr oconplit'ér PFF %Fglgagthﬁiﬁﬁggﬁg 8d0pe$§F?oﬁh?5 3N %gl%%wl@@ Bxahpfe) .
This permts reduction of the backup power Pt of the capacitor 360 used
for the WAFEe™of Ot HE iitet L8htt diT BatkGp  dat@? DKTBL At 6°H e EEPROWSE40,
and al so scal edown of the capacitor 360. FIG 3 shows an exanple of the
backup dataUDbR. @ e Hbl hatkup cdete DK ithel udespthenségaeneinal dackiup
data Dbk A and the 14 under-shutoff backup data Dbk_B. The sequenti al
backup’ daf¥/Bikter § idest rablarwonpobed HEnbt dok sunittcd iswpl b wenbughat o be
witten into L--hel ) even in the interval during which the FM AM tuner
110 i s chandi ngeint soreceptsi e £f.requency. The under-shutoff 5 backup data
Dbk B is desirably as small as | ess than about 50 bytes.

As described above, the sequential backup data Dbk A
is originally intended to be entirely written into the EEPROM 340
during the operation of the multi-source audio apparatus MMSA.

10 However, some of the sequential backup data Dbk A may fail to be
written into the EEPROM 340 depending on the timing of the shutoff
of the operating power. This portion of the sequential backup
data Dbk_A left unwritten is written into the EEPROM 340 at the
shutoff of the operating power, together with the under-shutoff

15 backup data Dbk B.

At shutoff of the operating power, the operating clock
of the microcomputer is changed from high-speed fxx to fxx/8, to
thereby reduce the operable lower-limit voltage of the
microcomputer (from 5 V at high-speed operation to 3.5 V, for

20  example). This permits reduction of the backup power Pt of the
capacitor 360 used for the write of the under-shutoff backup data
Dbk B into the EEPROM 340, and also scaledown of the capacitor
360.

FIG. 3 shows an example of the backup data Dbk. The

25 backup data Dbk includes the sequential backup data Dbk A and the
14



The reasons are as follows. The maxinumwite tine into the EEPROM 340 is
normal | y about 10 nsec. And, assuming that it takes about 15 nsec to store
operation of two bytes, a total of 375 nmsec is necessary for wite of data
of 50 bytes. 10 As is apparent fromFIG 3, all of the operation status
information tenporarily held in the RAM of the m croconputer of the
operation controller 310 is not necessarily processed as the backup data
Dbk. Such non-backup data Dbk N includes the current clock count val ue,
for examph@dola sTRR LUrbenkaLack mauy. vahue da,dformellen consiant | ¥
It such a va i'n e~ sk

changi ng every nonent. ue i1 s include sequenti

backup dat; . the int EEPROM 340 wi ||, be constantl
remmitten}%aﬁggﬁﬁﬁgﬂﬁ F?géﬁaﬁgf?gg% §* iHai T S éllFP8ug§f§?ﬁ%eEéﬁﬁER?%4o.
20 The operating power detector 350 detects whether or not the operating
power is Bé%ﬁbLgﬁpbﬁﬁédgt%“Iﬁy?ﬁn¥ibehﬁ&éeéd&ﬁouuébﬁar%?h%hMMSKEM/“M
generates_ a power supply signal Sps indicating the detection result, and
out put s t he"§ighal o~ #ad bpérati BrcerRbnt e dlueecany. . TheedHshed 1Dy 8601 as
the power storage nmeans stores 25 the operating power supplied by a
pr edeter nPREHUEMSN PRE Fres Backapbl 15 povet L RS, Leos dbancbenus8dases -
driving power supply (backup power supply) for executing the backup
processi nghernradronyane ahdplsapply Tlof nbixieuoper atd ngrpowero toetBRPROM
mul ti-source audi o apparatus MVBA is cut off. The backup processing with
The -' EPROWO349 nothve 15, yopecat ilfgmpewer detdctesum3dng, tide icapakikarbho360
and the operation

15 msec to store operation of two bytes, a total of 375 msec is

necessary for write of data of 50 bytes.

10 As is apparent from FIG. 3, all of the operatiocn status
infermation temporarily held in the RAM of the microcomputer of
the operation controller 310 is not necessarily processed as the
backup data Dbk. Such non-backup data Dbk N includes the current
clock count value, for example.

i5 The current clock count value is information constantly
changing every moment. If such a value is included in the
sequential backup data Dbk A, the data in the EEPROM 340 will be
constantly rewritten, and this will significantly impair the life
cf the EEPROM 340.

20 The operating power detector 350 detects whether or not
the operating power is being supplied to the multi-source audio
apparatus MMSA, generates a power supply signal Sps indicating
the detection result, and outputs the signal to the operation
controller310. Thecapacitor 360asthepower storagemeansstores

25 theoperatingpower suppliedby apredeterminedamount as the backup
15



controller 310 will be described in detail |ater. The user can give an
instruction to the nulti-source audio apparatus MVBA by operating the
renote controller 330. In other words, in response to the user's
operation, the renote 10 controller 330 emts a renote controller signal
SR. Receiving the renote controller signal SR fromthe renote controller
330, the light receiver 320 outputs a user instruction signal SU
reflecting the user's operating intention to the operation controller 310.

15 The opeiaihopcconbral luey 310, ggnel ahas Lhe S0l nabhen drLye, control

signal SCc for controlling the operation o co
based on the ysersdNSLLUGLI ignal, SU received.fragmthe |ight recejver
320, and ou?ﬁh?@ t%é s%§§g§8$8%%:%?%H@BEOESHF%Bﬁﬂéﬂgf%ﬁVe%ﬁé 5 jpeeply
controlIe55134ﬁggn§r§%es,the_39=COUgVOL i gnal SC based on the conbination
drive conttol''si ghal“"St¢ 6 tont FOF IHY “ERECHptEcar dP sePikt F vel 1325 rhe
drive controller 134 also generates a combination drive status signal SM
i ncl udi ng*reditum $dent i Tieat B PniPeEREticond nyiat Fhg EREREOYpe i bf tie
optical disc currently nounted in the optical disc drive 25 132 and
oper ati on®BEAEGS "I OF P tiesr o 1t Bl e gttt navikon tdri Vel 130, the 6 mmch dubtput
the signal to the operation controller 310. The operation controller 37.0
gener at escansépedesr 318ontidl bei grakr$Oed om centaridl lliatgt.he operation of
the selector 210 and an audi o signal processing control signal SOp for 5
control ling the opeFatiopenfcamheyaueian sighatu@r oeessor: R8Guland-source
audio apparatus MMSA by operating the remote controllier 330. In
other words, in response to the user's operation, the remote

10 controller 330 emits a remote controller signal SR. Recelving
the remote controller signal SR from the remote controller 330,
the light receiver 320 outputs a user instruction signal SU
reflecting the user's operating intention to the operation
controller 310.

15 The operation controller 310 generates the combinaticn
drive control signal SOc for controlling the operation of the
combination drive 130 based on the user instruction signal SU
received from the light receiver 320, and ocutputs the signal to
the drive controller 134. The drive controller 134 generates the

20 control signal SC based on the combination drive control signal
S0c for controlling the optical disc drive 132. The drive
controller 134 also generates a combination drive status signal
SMincludingmediumidentificationinformationindicatingthetype

of the optical disc currently mounted in the optical disc drive

25 132 and operation status information of the combination drive 130,
16



outputs the signals to the selector 210 and the audi o signal processor
230, respectively. Specifically, the operation controller 310 determ nes
whi ch one is being used, the FM AM tuner 110, the MD drive 120, the

conbi nation drive 130, the auxiliary 10 input term nal 140 or the optical

i nput term nal 150, based on the user instruction signal SU. |n other
words, the operation controller 310 determ nes which one should be

sel ected anong the multi-source reproduced signals input into the sel ector

210, that .. s br.qad udi o.signal Srd, the udi o sjgnal Snd, the
’ . -8 d 3 . L . ’ ’
15 auxiliary au %%tsﬁggé%g'gﬁﬁ'tcét%b|9§ﬁr%ﬁhﬁ%)%ﬁ $i%%$,§%ﬁd any of

the PCM audi o signa& Scd, the MPEG data Egv t.he video CD audio signal Svc

and the MP3 audio si ghal R vedd FPBAFPhLesptiCal SEReEatari ve 98b2CREN a
repr oduced aud%g signal fromthe optical disc 20 drive 132 is [pPut into

the sel ect’0F“210, St hB  bperati-on eBRt POl -BE 30 Rfetdcty: whi Bhe &t hei ng
input fromthe optical drive 132, the PCM audio signal Scd, the MPEG data
Sdv, the ¥itded€D &tidiv'<d st ghaBnSvc oivthes VPB awditoosi ghiednShp,SOpasédr on
t he cqnbination drive status signal SM The operation controller 310
gener at es©28tRé ldalethorowontirion sifghhk B8 ¢ @ iguriectcar sisopul 3Perand 17
corresponding to the audi o signal detected as being input to the output
port of thetsekectoe. s210aland outiputseibetsighab tadt hec seleot ofi @l THe
sel ector 210 outputs the audio signal input at the at port designated by
1- he =1.podoeseont rvB0si gneEdpSBival § 0 t hepaudF 05100l PFOCESSOFa 280, as
audi o data SD.
controller 310 determines which one is being used, the FM/AM tuner
110, the MD drive 120, the combination drive 130, the auxiliary
10 input terminal 140 or the optical input terminal 150, based on
the user instruction signal SU. In other words, the operation
controller 310 determines which one should be selected among the
multi-source reproduced signals input inte the selector 210, that
is, the broadcast audioc signal Srd, the MD audio signal Smd, the
15 auxiliary audio signal Sau, the optical audio signal Sop, and any
of the PCM audio signal Scd, the MPEG data Sdv, the video CD audio
signal Svec and the MP3 audio signal Smp read from the optical disc
drive 132.
When a reproduced audio signal from the optical disc
20 drive 132 is input into the selector 210, the operation controller
310 detects which one is being input from the optical drive 132,
the PCM audio signal Scd, the MPEG data Sdv, the video CD audio
signal Svc or the MP3 audio signal Smp, based on the combination

drive status signal SM. The operation controller 310 generates

25 the selector control signal S0s to connect an input port
17



The operation controller 310 further generates the audio processing
control signal SOp based on the user instruction signal SO for subjecting
the audi o data SD output fromthe selector 210 to audi o processing desired
by the user, and outputs the signal 10 to the audi o signal processor 230.
The audi o signal processor 230 subjects the audio data SD input via the
sel ector 210 to type-dependent processing based on the audi o processing
control signal SOp to thereby generate an anal og audi o signal SA, and

outputs  the isg)%g:déhgzl ERC AR P 200 42, I0EATPL LId 51, 240, AMPLTELES

t he anal 0g audi receil ve rom e au8| O SiI gnal~ proces
generate ker .drive, signal SAa g outputs. the signal .to gge speaker
260. The %gﬁggﬁeﬁoféooFSQE?i%%%eﬁﬁPﬁ ?ﬂ ’sﬁ%gk%?tEVF§e£8?gﬁhgn% t¢ othe
reproducecﬂggsgqqdbm%ve:Eughmggjgy§[cé_20‘The operation controller 310
further génerates an operation®stat ust i spraytsi gual 2 sb | htlieat i hig'the
operation status.  of the multi-source audio apparatus MVBA based on the
user i nst'Fubt'foh™ st g * sy cand e Svbichat PoncdEPvecstatus sigmal 8M
and outputs the signal to the display section 400. The display 25 section
400 preseffstthReagpépratiignadt argsestorhé Hulas solircelaudiSS. 18 appar at us
MVBA to the user by nmeans of |ight based on the operation status display
si gnal SQd. Her ei nafherperefieon agntoolher Blovichartes ofiefd Gatds thheadackup
processing by the nulti audio apparatus MVBA will be 5 described. The
processi ngrbegersnhydrirmiIngi poners@nbawber@byhe user instruction signal
SU, for subjecting the audio data SD output from the selector 210
to audio processing desired by the user, and outputs the signal

10 to the audic signal processor 230. The audio signal processor
230 subjects the audio data SD input via the selector 210 to
type-dependent processing based on the audio processing control
signal S0ptotherebygenerateananalogaudiosignal SA, andoutputs
the signal to the amplifier 240.

15 The amplifier 240 amplifies the analog audio signal SA
received from the audio signal processor 230 to generate a speaker
drive signal SAa and outputs the signal to the speaker 260. The
speaker 260 isdrivenwith the speaker drive signal SAa to reproduce
a sound wave such as music.

20 The operation controller 310 further generates an
operationstatusdisplaysignal S0dindicatingtheoperationstatus
of the multi-source audio apparatus MMSA based on the user
instruction signal SU and the combination drive status signal SM,

and outputs the signal to the display section 400. The display

25 section400presentstheoperationstatusofthenmlti—sourceaudio
18



operating power is supplied to the nulti-source audi o apparatus MVBA to
all ow the operation of the apparatus to be started. First, in step S2, both
a power ON flag F(pw) and an wupdate request flag F (rnw) are set at O.
The control then proceeds 10 to next step S4. The power ON flag F(pw) is
1 when operating power is being supplied to the nulti-source audio
apparatus MVBA, and 0 when power supply is cut off. The update flag F(rnw)
is 1 when update of the backup data Dbk recorded in the EEPROM 340 is

necessary,and..Q when<na upd i.s,.necessary.. .l A% step..S4, whet her. or not
oper ati ng S%\A/er i's ON %ﬁ)a? glit‘“gs,er\s/\/ﬁgt eearnso?¥r%o]‘tg%c}tp ‘F‘ﬁ?lgnogn FOReTPT s et hg
supplied %%a%%% dq%!ﬁgfs%urc%la | 0 apparatus MVBA, is determ ned based on
t he power ™ 'suppl y sﬁbné1 éﬁ?.'l S, the control proceeds to step S6. At
step S6, whether or not the power ONflag F(pw) is 20 0 is determned. If
this determnation i'§"fradée “i“firedi at&fF §-after tlichelsrahe v bfot He tnufit i Lisour ce
audi o apparatus MVBA, at which the power ON flag F(pw) is set at 0 in
step S2, PHEEsSHATENEY Landheheddnt rold isy oteetsa tos stEpASS L LAt kat ep
S8, the backup data Dbk is |oaded fromthe EEPROM 25 340 and is
t enporar i FgS@ribeen i At arRAMsThe tontnol by Nemrn 18y proceedsn t ovisied510.
At step 510, the power ON flag F(pw) is set at 1, and the control
proceeds PpestepnglRovwer is memeterdntmathenmuesitsootcst@pdl o )apmNO 4 hat
is, 5if it is determned that the power ON flag F(pw) is not 0, the
MMSA to allow the operation of the apparatus to be started.
First, in step S2, both a power ON flag ¥ (pwr)and an
update request flag F'{(rnw) are set at 0. The control then proceeds
10 to next step 54. The power ON flag F(pwr) is 1 when operating
power is being supplied to the multi-source audio apparatus MMSA,
and 0 when power supply is cut off. The update flag F(rnw) is
1 when update of the backup data Dbk recorded in the EEPROM 340
is necessary, and 0 when no update is necessary.
15 At step 5S4, whether or not operating power is ON, that
is, whether or not operating power is being supplied to the
multi-source audio apparatusMMSA, isdeterminedbasedon the power
supply signal Sps. If YES, the control proceeds to step $6.
At step 56, whether or not the power ON flag F(pwr) is
20 0 is determined. If this determination is made immediatelgfafter
the start of the multi-source audio apparatus MMSA, at which the
power ON flag F(pwr} is set at 0 in step 32, the result is Yes,
and the control proceeds to step S$8.

At step S8, the backup data Dbk is loaded from the EEPROM

25 340 and is temporarily written into a RAM. The control then
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control proceeds to step S12 skipping steps S8 and 51.0. At step S12,

whet her or not there is any user's operation entry that nmay change the
operation status of the nmulti-source audio apparatus MVBA is determ ned
based on the user instruction 10 signal SU. If YES, the control proceeds
to step 514. At step 514, whether or not the user's operation entry
detected in step S12 relates to an operation involving nenory update, that
is, backup processing, is determned. If YES, the control proceeds to step

516. 15 Abr%%%%d§1§o @Q@bh%ﬁoor not the multi-source audi o apparatus MVBA
(audi o signal processing section 200) is in the nute node (nmute on), that

i's, whether or not sound. | ut put  fr _?e speaker 260, is_determ ned
based on the user iﬁgt?ﬁ% gﬁgf’gﬁlngpw§6 QHGE %%?ﬁﬁaﬁa proc&dsihg cohtt ol

si gnal SCp}QIt”!E§hE 20 the control proceeds to step S18. At step 518, the
backup dat&°DEKiTA thE-EEPROM 340 5i'§P reviritten, and the control proceeds
to step S22. If NOin step S16, that is, if it is determned that the
apparatus is not in*the it odeld tiHe ¢6/trél ©proeerds® ¢ N95 stalp 520. 20
At step 520, the update request flag F(rnw) is set at 1. At this time, the
anpl i f3 er 1240t cohtdHiues il i Fyithg tehecarral 6§ £aadi 6 (sivghal.s SAct genertat i ng
the speaker d Live signal SAa and outputting the signal to the speaker 260
to reprodageetsoundroThedsstoonteol Sproceedy ithg stepsSZB. and S10.

At step 512, whether or not there is any user's operation
entry that may change the operation status of the nmulti-source
audio apparatus MMSA is determined based on the user instruction

10 signal SU. If YES, the control proceeds to step S14.

At step 514, whether or not the user's operation entry
detectedinstep S12 relates toanoperationinvelvingmemoryupdate,
that is, backup processing, is determined. If YES, the control
proceeds to step S16.

15 At step 8516, whether or not the multi-source audio
apparatus MMSA (audio signal processing section 200) is in the
mute mode (mute on), that is, whether or not no sound is output
from the speaker 260, is determined based on the user instruction
signal SU and the audic processing control signal SOp. If YES,

20  the control proceeds to step S18.

At step 818, the backup data Dbk in the EEPROM 340 is
rewritten, and the control proceeds to step S$S22.

If NO in step 816, that is, if it is determinad that

the apparatus is not in the mute mode, the control proceeds to

25 step 320.
20



At step 522, processing responding to the user's operation entry detected
based on the user instruction signal SU in step S12 is executed. The
control then returns to step S4. If NOin step 512, that is, if it is
determned that 10 there is no user's operation entry, the control
proceeds to step 524. At step S24, whether or not the update request flag
F (rnw) is 1 is determned. If YES, the control proceeds to step 526. At
step S26, as in step S16, whether or not the apparatus 15 in the nute node

is determined. If YES, %ﬁ trol proceeds to t S28., I f . NO the
control returns to st§es|f)]E .§% ’ stgheep U§’§%‘ eageiqﬁfegfcegjp@%?(Fﬁg)béékﬁ%taaat(a
Dbk in th P 40 is éewritlt,e : ap%othe cont r ol FPr'O eeds &30 st ep S30.
In step 530, F(F 14" BAF TR 10,8 Tant® CRE TAENESGI™ Rt W HaS £6° B 'step
S4. If NOin step 524, that is, if it is determined that the update
request f PR B(FAWj “its “rot Yt he dontref Fetarns tel Vst 8p 9ss lski‘ppi g
steps S26, S28 and S30. At step S4, if NO that is, if it is determned
that 25 PHErBperadi iy power lsupptiye ispeedterof $0 hecpontivok proseéedsiito 21
step 532. In step S32, whether or not the power ON flag F(pw) is 1 is
det er i nedonfEko¥YESrorhedeohtr skepr 668eds to next step S34. 5 At step 534,
the power ON flag F(pw) is set at 0, and
At step S22, processing responding to the user's
operation entry detected based on the user instruction signal SU
in step 512 is executed. The control then returns to step $4.
If NO in step S12, that is, if it is determined that
10 there is no user's operation entry, the control proceeds to step
524.
At step 524, whetherornot theupdate request flagF (rnw)
is 1 is determined. If YES, the control proceeds to step $26.
At step 826, as in step S16, whether or not the apparatus
15 in the mute mode is determined. If YES, the control proceeds to
step S28. If NO, the control returns to step S4.
At step 528, as in step 318, the backup data Dbk in the
EEPROM 340 is rewritten, and the control proceeds to step 3830.
In step S30, F{rnw) is cleared tc 0, and the control returns to
20 step S4.
If NC in step $24, that is, if it is determined that
the update request flag F(rnw) is not 1, the control returns to
step S4 skipping steps S26, 3S28 and S$30.

At step 54, 1f NOC, that is, if it is determined that

25 the operating power supply is cut off, the control proceeds to
21



the process proceeds to next step 336. At step 536, whether or not the
apparatus is in the tuner node is determned. |If YES, the control proceeds
to next step 538. 10 At step S38, data Dpt on tuner preset station
selection is witten into the EEPROM 340. The data Dpt on tuner preset
station selection includes user's residence information. The control then
proceeds to next step 540. If NOin step S36, the control proceeds to step
S40 15 skipping step 538. At step 540, the portion Dbk B of the remaining
backup d E%PD%‘%zm her than the tuner preset data Dpt is witten into the
EEPROM 340.  The ¢ontrol then proceeds to next step S42. At step $42,

preparation processiIngsgor ggg ng, 28 restoration of the operatin E%g'wer
shut off in step S4 f'sS&XBcuréd. "NFha®CoRfrBPtt hBf PEYEFn< tf)l@?e’ig)( ) As
descri bed :qbcive,(_‘ according to the present invention, at the tinme when the
mul ti - source 'atdi 0Cappar atts MVBAL S fiR&tCOpouer el 9Rs ¢ ¢ hel EEPROM S4a0
stores invalid data or stores no data 25 at all. Therefore, at power-on,
data for Pri'tialization is set 22 in the RAM without use of the backup
data Dbk fromthe EEPROM 340. However, at the second and subsequent
power -lon oper at i onsAat s wak ch34 power pios/cagainf sappl (@dct ol ¢ e tnulct O, sowi ce
audi o apparatus MVBA after power supply is once cut off, the backup data
Dbk is | o&ddedprbcertoptrhecRAM (st eps:tS2,t<$4,53%6 and S8).
At step S36, whether or not the apparatus is in the tunex

mode is determined. If YES, the control proceeds to next step

338.

10 At step 538, data Dpt on tuner preset station selection
iswrittenintothe EEPROM340. ThedataDptontunerpreset station
selection includes user's residence information. The control
then proceeds to next step S40.

If NO in step S36, the control proceeds to step 540

15 skipping step $38.

At step 540, the portion Dbk B of the remaining backup
data Dbk other than the tuner preset data Dpt is written into the
EEPRCM 340. The control then proceeds to next step S42.

At  step 542, preparation processing for coming

20 restoration of the operating power shut of f in step 5S4 is executed.
The control then returns to step 54.

As described above, according to the present invention,
at the time when the multi-source audio apparatus MMSA is first

powered on, the EEPROM 340 stores invalid data or stores no data

25 at all. Therefore, at power-on, data for initialization is set
22



If there is an operation entry (Yes in step 512) and an operation is done
that may influence data to be backed up, that is, processing which
requires nenory update (Yes in step S14), the backup data Dbk stored in
the EEPROM 340 is rewitten with 10 data in the RAM (step S18) when the
apparatus is in the mute node (nute on) . In the nute node, no strange
sound will conme out of the speaker 260 and the like even if digital noise
arises with the wite into the EEPROM 340 and enters the tuner and the

R e T e S e i X N e T

ly b t f h_.act ual ti Yes in st 514, Y
'n Ltop SHBUANATer T Soa C TR £ o ey By SBPRREr YBIGP NEHTTy BA

requiring sequential backup.into the EEPROM 340, the 20 amount of the
under - shuP’6FF bat K 'dat’a "Bk “B Fequi¥ 84itlo 56 Widiet BA L ©i MR thied EEPRGM 340
at shutoff of the operating power can be mnimzed. It takes nine seconds
at maxi mufnt 8 Wit thieibac kGpodat a\DbR 1ef, tiMi ek e dadtaalbboviol @in® ddecabout
1200 bytes. To wite the under-shutoff backup data Dbk-_B, which has about
50 bytes, ibhPytR8 BRE pséepat SAaxiShumSer aalbo@B)150 nsec in practice is
necessary. 23 In viewof this, the effect of the processing descri bed
above is great. Théftunerzpieset cata:Dptnfaitthe( FM AM tamgr S0 issnd part
of the sequential backup data Dbk _A. However, since the tuner 5 is in the
recept i onastateerathiem presete apertahk:on n Sl Gone: and st BSoe backed up, that
is, processing which requires memory update (Yes in step S14),
the backup data Dbk stored in the EEPROM 340 is rewritten with
10 data in the RAM (step 818) when the apparatus is in the mute mode
(mute on). In the mute mode, no strange sound will come out of
the speaker 260 and the like even if digital noise arises with
the write into the EEPRCOM 340 and enters the tuner and the amplifier
circuit.
15 Also, if there is an operation entry (Yes in step $12),
the sequential backup data Dbk A in the EEPROM 340 is rewritten
only by a necessary amount for each actual operation (Yes in step
314, Yes in step 816 and step $18). In this way, by selectively
writing data requiring sequential backup into the EEPROM 340, the
20 amount of theunder-shutoffbackupdataDbk Brequiredtobewritten
intothe EEPROM 340 at shutoffof theoperatingpower canbeminimized.
It takes nine seconds at maximum to write the backup data Dbk of
which the total volume is about 1200 bytes. To write the
under-shutoff backup data Dbk B, which has about 50 bytes, only

25 375 msec at maximum or about 150 msec in practice is necessary.
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the nute node is OFF (No in step 316) , this data is left unwitten to the
EEPROM 340. If the operating power is shut off inmmediately after this
occurrence (No in step S4) , this data is witten into the EEPROM 340 at
the shutoff, as is done for the under-shutoff 10 backup data Dbk B (step
S38), to thereby prevent occurrence of data backup failure. The tuner
preset data Dpt has about 60 bytes, which is greater than the

under - shut of f backup data Dbk _B. If the tuner preset data Dpt is included

in the undersshut of f kup, d K 5 so as tq be witten whenever the
operat i ng power iés) tur ?lsgfdlﬂglﬁ ?k@tegg %ﬁcéhre- gﬁﬁtcgfsfs%lgc%ﬁﬁcaéﬁsd%igev&?I
anpunt to t 110 bytes (50 + 60) . To wite about 110 bytes, 825 nsec

at maxi rumor 400 nsec in practice is required. The capacitance of the
capaci tor 360 provided for voltage 20 retention in the event of shutoff of
the operating power “greatiy* di FFers-aceordt ng”t o-Whethet! onifiys abotlt 450
meec is en‘qu_%h{\ or about 400 nmsec is required as the wite duration. It is
assumed héeréin’* that ctherédpachd ahee def atihe dapadioter <3605 fior s oktlager
retention is deternmned so as to provide a mninmum duration of about 150
25 nset WHRENIEHE PVB C@ribi@n 322 tieswisedy rdort exanplte. 024 sTHenreasortifor t he
above decision is that there is an order-of-magnitude difference in
current cénsunpté orwdsel wesiF (Stoal b/ yiotrattiién , of hi held\Didr Ly et 1822 @neh
reception operation of the FM AMtuner 110. In other words, under th(%co
edi tion thattlse ERSROHPHL) 1 andetbé dperaapacbbeer36d shan vof tiage Jiettenty on
is the
after this occurrence (No in step S4), this data is written into
the EEPROM 340 at the shutoff, as is done for the under-shutcff
10 backup data Dbk B {step S38), to thereby prevent occurrence of
data backup failure.
The tuner preset data Dpt has about 6C bytes, which is
greater than the under-shutoff backup data Dbk B. If the tuner
preset data Dpt is included in the under-shutoff backup data Dbk _B
15 so0 as to be written whenever the operating power is turned off,
theunder—shutoffbackupdataDbkawillamount1x>about110bytes
(50 + 60). To write about 110 bytes, 825 msec at maximum or 400
msec in practice is required.
The capacitanceof thecapacitor 360 provided for voltage
20 retention in the event of shutoff of the operating power greatly
differsaccording133whetheronlyabout150nmmx:isenoughcm:about
400 mzsec is required as the write duration. It is assumed herein
that the capacitance of the capacitor 360 for voltage retention

is determined so as to provide a minimum duration of about 150

25 msec when the DVD drive 132 2 is used, for example.
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sanme, the voltage retention tinme of the capacitor. 360 is conpletely
different according to which portion of the nulti-source section 100, the
DVD drive 1322 or the FM AM tuner 110, is under use at the tinme of shutoff
of the operating power. 10 FIG 5 shows an exanple of the voltage retention
time of the capacitor 360 observed when the operating power is turned off
during use of the FM AM tuner 110. FIG 6 shows an exanple of the voltage
retention tinme of the capacitor 360 observed when the operating power is

turned of f during usg.o0 D rive,1322.. 15 Al t hough. an AC operating
power is used, the regu%{faég\%ﬁnl %@Be %éésa}bcog{ﬁ VEGHe Lhare hHer %Fg ey The
experinments. Different val ues may

val ues shqun are .obtained..b
natural |y beeobtaiﬁgg%ngggn&%ﬁfﬁﬁ%Q% Hual Pty ®ahd et BRTante Uit 1dren
conponents of .the nulti-source audio apparatus MVBA, but the trend is the
same. 20 FromFlGr 50t Otan & ‘Seen t hat>4.n’ tHE! 6266 That Pherabpenati ng
ower is turned off after operation o e tuner nmenor ) or a
p L ur. doff afte 5 t f the t y (76.5 Mz f |1
channel s) t7%t hg/ 6ffer At Fhg* pBwer L1t 0 Kept suppt i edhcdprthihesqidme por it
duringimhich HALT has a pul sing waveform fluctuating vertically. The tine
peri o duffRg ki ¢ ECIK Hashe5appul st ng SWadef orad fd g treakinng ovet sitdad | y
after the shutoff of 25 the operating power corresponds to the wite
period of SERe, EERROM 349 rewhirch drastise alioute 400anBeor 140 is chsaraed  hat
at the time of the end of the time period during which ECLK has a pulsing
wavef or m difléereaseafotdieng etcenhiioh ottt age WDBPhefmt he: capacts (e A6QA S
small. 5 FromFIG 6, it can be seen that in the case that the
100, the DVD drive 132_2 or the FM/AM tuner 110, is under use at
the time of shutoff of the operating power.
16 FLIG. 5 shows an example of the voltage retention time
of the capacitor 360 observed when the operating power is turned
off during use of the FM/AM tuner 110. FIG. 6 shows an exanple
of the voltage retention time of the capacitor 360 observed when
the operating power is turned of £ during use of the DVD drive 132 2.
15 AlthoughanACoperatingpowerisused,theresultswillbebasically
the same when DC is used. The values shown are those obtained
by experiments. Different wvalues may naturally be obtained
depending on the quality and performance of the components of the
multi-source audio apparatus MMSA, but the trend is the same.
20 From FIG. 5, it can be seen that in the case that the
operating power is turned off after operation of the funer memcery
(76.5 MHz for all channels), the operating power is kept supplied
for the time period during which HALT has a pulsing waveform

fluctuating vertically. The time period during which ECLK has

25 a pulsing waveform fluctuating vertically after the shutoff of
25



operating power is turned off during reproduction Of a DV/D with the DVD
drive 1322, also, the operating power is kept supplied for the tinme period
during which HALT has a pul sing waveform fluctuating vertically. The tine
peri od during which ECLK has 10 a pul sing waveform fluctuating vertically
after the shutoff of the operating power corresponds to the wite period
of the EEPROM 340, which |asts about 150 nsec. However, the retention

vol tage VDD of the capacitor 360 decreases so nmuch before conpl etion of

t he wrltelgtgéﬁgtﬁggwg ht th fails at the % 5%
Thi s i ndi cated that so 1on QOE P@?e VHF%E d6$§ h& g%@ﬁ 't or
360 is retqlned fo% E% gr bg er duHLng gge of t he DVD drjve 1322,
no problem\MI Uty $& & i % AR APDUEI 4007 Imfec LB Wit e
data at shutoff durin use of the tuner 20 Accordlngly, in the enbodi nent
of the pr&dent® FRVEti on: -1t RELEAFE 1 idtY 360 e apabl et of Pidtsai “ni g ¢ o,
vol t age VDD_for 150 nsec or |longer during use of the DVD 132 2 is adopted.
The reasofi“Cir§44§ 4 ol [ows L eACEord gt ou € Heprasent dapseniticon 6t lie small.
tunerpreset data Dpt is witten into the EEPROM 340 at shutoff of the
oper ati ng 25 power SBORCBIGAl &0, hetrbackupedataabbkni shel assifiledtinte the
26 under-shut of f backup data Dbk B and the sequential backup data Dbk _A
that is sepaentiabl yoweitierimeatveicel Byot hepeommasures st &hevbiwe: or
which the retention voltage VDD of the capacitor 360 be retained in the
event of ahblBé¢kolitiwurliyig oSt antsa,otaki 6perht 0hgt PewbYD; driver 18322 Gan be
reduced from about 400 nsec to about
for the time period during which HALT has a pulsing waveform
fluctuating vertically. The time period during which ECLK has
10 a pulsing waveform fluctuating vertically after the shutoff of
the operating power corresponds to the write period of the EEPROM
340, which lasts about 150 msec. However, the retention veltage
VDD of the capacitor 360 decreases so much before completion of
the write into the EEPROM 340 that the write fails at the last
15 moment. This indicates that so long as the retention voltage VDD
of the capacitor 360 is retained for 150 msec or longer during
use of the DVD drive 132 2, no problem will actually arise even
if it takes about 400 msec to write data at shutoff during use
of the tuner.
20 Accordingly, in the embodiment of the present invention,
the capacitor 360 capable of retaining the voltage VDD for 150
msec or longer during use of the DVD 132 2 is adopted. The reason
isasfollows. Accordingtothepresent invention, the tunerpreset

data Dpt is written into the EEPROM 340 at shutoff of the operating

25 power source. Also, the backup data Dbk is classified into the
26



150 cosec. It will take about nine seconds at maxi mrum or about six seconds
in practice if the entire backup data Dbk is witten into the EEPROM 340
as the under-shut off backup data Dbk B. The present 10 invention can
shorten the six seconds by one-fortieth, that is, 150 nsec. As descri bed
above, according to the present invention, the capacitance of the
capacitor 360 can be wdely reduced, and this provides an advant age of
reducing the cost of the nmulti-source 15 audi o apparatus MVSA. Wile the

rvent i on s coasn desctibed:t et ol ol b 1Rcesolng, doseriplion 1s. |1

all aspects illustrative and"'not restrictive.
NUMer ous en di tications . and variations can be deyvi sed w t hout
departi ng%%)?o*r;r\]t e g%gs%eduoéﬁtloaut ‘e"ril%\%/lgﬁtjirbﬁ.gvﬁ'?cﬁHATBEf EEEEEIWLT@;?SQ. A

backup system .for.use in a multi-source audio apparatus capable of

em . 10r. Us L, A JIdl L - 20U Le ayddl O ap GLio wapall = Y-
sel ect i vel'y °r epfoduci AG-sEund” frdm dudi'd ¥ Ositgral $LPetieitvad s rom- a0 pl L@l ity
of sound sources including an analog tuner according to a user's
i nstruct i OnUFOT TWOPRG TBperativen tsehtus Erferiat f 6hnofs e M T L sour ce
audi o apparatus when operating power is shut off, the backup system
[ £ !
conprisi ngf ‘dyhtiol drbans! Tor? cont el 14dicopdrat ahoot 4MHemwelct to sturce
audi o apparatus; operation status hol ding nmeans for hol ding the operation
L50 msec.

It will take about nine seconds at maximum or about six
seconds in practice if the entire backup data Dbk is written into
theEEPROM340astheunder—shutoffbackupdataDbk_B. The present

190 invention can shorten the six seconds by one-fortieth, that is,
150 msec.

Asdescribedabove,according1x)thepresentinvention,
the capacitance of the capacitor 360 can be widely reduced, and
thisprovides an advantage of reducing the cost of the multi-source

15 audio apparatus MMSA.

While the invention has been described in detail, the
foregoing description is in all aspects illustrative and not
restrictive. It is understood that numerous other modifications

and variations can be devised without departing from the scope

20 of the invention.
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status information of the nulti-source audi o apparatus; non-volatile
menory nmeans for storing the operation status information; power storage
means for storing part of the operating power; operating power detection
means for detecting whether or not the operating power is being supplied;
and operation status information wite neans for selectively witing the
operation status information into the non-volatile nenory neans dependi ng
on whether or not the operating power is being supplied, the operation
status information including first data to be witten into the

non-vol atile nmenory neans when the operating power is being supplied to

the nul ti -Wpﬁe 1RUENT0p PRRHAL YIS and 28 second data to be witten into the
non-vol atil e nmenory neans ~when the operating power to the nulti-source
audi o apparatus is shut off. 2. The backup system according to claim1,
wherein, while operating power is supplied, the operation status

i nfor mation wrife meAns Miesydienl IMyr dal@ tg Lhen by el ahidip merory

nmeans using the operating power, and’_ operating power is shut off,
the operatjin&itakusabab0s "B i 9l e M 41§ MRAPS AW LESsbBaS§eaRA Mafid i nto

the non-volatile nenory means using power stored I'n the power storage
nmeans. 3. shik@abackdeeisxat eroMCaopdipglitp 6f Aol A RisNihdRiding an

analog tuner according to a user’s instruction, for holding
operation status information of the multi-source audio apparatus
when operating power is shut off, the backup system comprising:

control means for controlling operation of the multi-source
audio apparatus;

operation status holding means for holding the operation
status information of the multi-source audio apparatus;

non-volatile memory means for storing the operation status
information;

power storage means for storing part of the operating
power;

operating power detection means for detecting whether or
not the operating power is being supplied; and

operation status information write means for selectively
writing the operation status information into the non-volatile
memory means depending on whether or not the operating power
is being supplied,

the operation status information including first data to be
written into the non-volatile memory means when the operating

power is being supplied to the multi-source audio apparatus and
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operation status information wite nmeans wites any of the first data |eft
unwitten to the non-volatile nenory neans at the tine of shutoff of the
operating power into the non-volatile nenory nmeans together with the
second data. 4. The backup system according to any one of the preceding
clainms, wherein the non-volatile nmenory means conprises: an operation
status informati on storage region for storing the operation status
information; and a program storage region for storing a program for

correct | Ons@croolﬁf"S@% get XqRuted; i 0, LG oY t@fﬂg?)];n—%g)ljggiggi ?rgelnrﬁ?rr,'gf n}eﬁagnsa

probl emin preins m croconput er so f

mul ti-sour uchi S o C a c di y. one of

t he precefj&:ﬁr?gl %giﬁwﬁge?%@teﬁe itlfﬂgt hﬂ'gttg)éi%tsuerlrpgmggaili% %ﬂ%él%ftrﬁgqhsency of
change of (fs eeptents conpared with the second data. 6. The backup system
according to any one of the preceding clains, wherein the first data is

| arger in size conpared with the second data. 7. The backup system
according to any one of the preceding clains, wherein the non-volatile

menory means i an HEPROVek8p TR (OACKHR ¥ HheMBC QALY t Gy BBYe Ane of

the preceding clains, wherein information on preset station selection
while operating power 1is supplied, the operation status
information write means writes the first data into the non-
volatile memory means using the operating power, and when the
operating power is shut off, the operation status information

write means writes the second data into the non-volatile memory

means using power stored in the power storage means.

3. The backup system according to claim 2, wherein the
operation status information write means writes any of the first
data left unwritten to the non-volatile memory means at the time
of shutoff of the operating power into the non-volatile memory

means together with the second data.

4. The backup system according to any one of the
preceding claims, wherein the non-volatile memory means
comprises:

an operation status information storage region for storing
the operation status information; and

a program storage region for storing a program for

correction processing executed in the event of an occurrence of
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set by a user is also witten into the non-volatile nenory neans when the
operating power is shut off during operation of the analog tuner. 30

a problem in preinstalled microcomputer software for controlling

the multi-source audio apparatus.

5. The backup system according to any one of the
preceding c¢laims, wherein the first data is lower in the
frequency of change of its contents compared with the second

data.

6. The backup system according to any one of the
preceding claims, wherein the first data is larger in size

compared with the second data.

7. The backup system according to any one of the
preceding claims, wherein the non-volatile memory means is an

EEPROM.

8. The backup system according to any one of the
preceding claims, wherein information on preset station selection
set by a user is also written into the non-volatile memory means
when the operating power is shut off during operation of the

analog tuner.
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