;e3e x | p6$TxsUTI TLE OF THE | NVENTI ON BACKUP SYSTEM FOR MULTI - SOURCE AUDI O
APPARATUS 5 BACKGROUND OF THE | NVENTION Field of the Invention The present
invention relates to a backup systemfor 10 15 20 25 a nulti-source audio
apparatus capabl e of selectively reproducing, according to a user's

i nstruction, sound fromaudio signals received froma plurality of sound
sources including an anal og tuner. The backup system hol ds operation status
information of the nulti-source audi o apparatus in the event of a shutoff

of oper atgmg peyerrigue e fickout or the |ike. Description of the
Background Art In a nulti-source audi o apparatus adapted to reproduce sound

froma plural ity ofsopes oferadidrehanal soures Aelddgsaanal og

tuner, if supply of operating power is cut of entionally
due to a blackout or the like, the operation will be stopped with no chance
of storing the operation status at the tinme of cutoff. Wen the operation

of the ([ i is restarted with restorati on of power
supply,ngbﬁ%% g#@ﬁﬁ#ﬁgghg%gﬂﬁﬂ%@hggiled cold start is followed thoroughly
to bopt up thﬁ a Ea&gﬁui inits initial state. Exanples of such an
oper ati on te&t ﬂig e 3fe 'GVEEIGSEd i n Japanese Patent Laid-Open Publication
No. 2002-152875 and_Japanese Patent Gazette No. 1 2533967. I n the_above
technique, it is nd'SpELESHRE LHVPBEELPt CERatEFeFat RORAOKUP heY pPRrER TS
continuously fromthe status at the tine at which the operation was stopped
the | ast aTHe I vBReevRpUdsoiapradledd o ¢aralpls of salife tisel voerp 1R ¢ Hed
mul ti-source audi o apparatus MVBA fully confortably by again carrying out a
sequence sfcotgrichgt wiser uggadisf ilngiaaessiany, | apondatirom. aidip jsignals
received from a plurality of sound sources including an analog
10 tuner. The backup system holds operation status information of
the multi-source audio 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 cutoff. 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.
1




therefore far froma user-friendly environment. To inprove the situation
descri bed 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 environnment of the nulti-source audio
~apparatus at the time of the shutoff is stored in a non-volatile nmenory. An
electrically erasable progranmabl e read-only nenory 15 (EEPROM is used as
such a non-volatile nmenory. The power required for the backup processing
may be stoyefhd-n a capacitor during operation of the nmulti-source audio
apparatus. To ensure conplete backup of the operation status of a

mul 1 -sour ce_audi 0 gppacalys, .3 1106 620aci by FEPROMN |1 e, 20 negessary

for storing a | arge anount o ion, "afong wite time will be
required 1,0 stor | ar ge, anount _of _backup data into.a | arge-capacit
EEPROM iﬁHF%é%§§%ﬁ?O§foant§ i APBAFPBREI © ﬁﬁl%ﬁ?%% ysﬁﬁﬁ@é%é%ﬁéiﬁiﬂﬁa9¥ng
power , aqghtgis wi || consunme a Iatge backup power. Thus,  a

| ar ge- capatt tHRCE S “ G BREF R ORassS RRS Fhgég T Bime o Moreover,

| ar ge- capaci tance backup capacitor is large in size and costly, and.

t her ePor €5 SCART i el aPeE e hehe edFFEafRBNUSE &heomyddct -sRdricewasdde

mul ti-source audi o apparatus MVBA. 5 SUMWARY OF THE | NVENTI ON Therefore, an
obj ect ofaHH?éfad?L@s@HE ifildelrit cemfpstablpriaw icdeia ¢ane sy outowseomencand
hi gh- speed backup systemin which in the event that supply of operating
power to @&f mslteriggur eeeaudpecappar atesessaapr upiormsmid ami nt éftisonalsl y cut
off, as in the case
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. The power required
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 required 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.



10 of a bl ackout, operation environnment information existing at the tine of
such an event is stored, and once power supply is restored, the

mul ti-source audi o apparatus is swiftly returned to the original status. A
first aspect of the present invention is directed to 15 a backup system
for use in a multi-source audi o apparatus capabl e of selectively

repr oduci ng sound from audi o signals received froma plurality of sound
sources including an anal og tuner according to a user's instruction, for
hol di ng operation stagys.LpLQLARELAR | 1 dio ratus
when operating power isaghutBZO o??,e?%%égg%gﬁﬁkg?gggiggo%%ré%fﬁggﬁgghtroI
means for, contyqliljn p i f.th lti-source ,audi 0 _appar.at us;
operati ona st atC{JS;ElﬁJdI Pﬁg%h\%g{ﬁgg %r l%o(ﬁ%%bm?%gagp%? a%aflleoﬁ:esﬁeﬁzl?st%oﬁlf gfmat ion
of the | ti-sour.ce i 0. apparatus;. non-vol ati],e nmenory neans for storing
t he operai%ﬁﬁhﬁ%ﬁﬁgﬁfﬂf3$ﬁ%&%omdﬁiﬁﬁﬁo%ﬂ?ﬁ Eﬁbéﬁ?aﬁ§Fu§5M§§§ring par t
of the operating power; operating power detection 3 nmeans for detecting
whet her or not the operating power is being supplied; and operation status
inforpation wite neans for selectively witing the operation status

i nf or Aat iVALH o G Ho 08I IO menory neans dependi ng on whet her or not
the operating 5 power is being supplied. As described above, in the first
aspect, once the op&catiingepowdr abs ecdsodr adef ipamsanghutofent itdme igpdrat i on
of the multi-source audi o apparatus can be swiftly restarted fromthe state
at the spwtide 4adonccorti dpwrowesennniighpeptedsekups ¥hieer inshiadpect ,
the operation status information includes first data to be witten into the
non- vol atiifl ehewveny pteansunpdly ¢hepepetahigngywmonen d subeiAgosupplaved o o t he
mul ti-source audi o apparatus and second data to be witten into the

non- vol atddpe meEnor ¥ s nEans tihe anthen Opesat 1 tiga 1y pames£Ep dhenntthd icaseur ce
audi o apparatus is shut off. According to a third aspect based on the

secobd asffeathlaviider ppRatitiGnPeNeL rbSmeHPPIH RhmdthierPRREBEL AR St athks
information wite neans wites the first data into the non-volatile nmenory
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 a multi-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: contrcl méans for controlling
operation of the multi-source audio apparatus; operation status
holding means for holding the operation status informaticn 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
3



means using the operating power, and when the operating power is 20 shut
off, the operation status information wite neans wites the second data
into the non-volatile nmenory neans using power stored in the power storage
means. As described above, in the third aspect, by storing units of the
operation status information separately in the non-volatile 25 nenory
according to the supply state of the operating power, it 4 is possible to
reduce the | oad of the recording of the operation status at a cutoff of

suppl y ofpddies GRer akikBELRAYELLERL O the d?ﬁ@gﬂﬁ%' a%%grsggﬁgg;sgweﬁ%oﬁo@%g to a

fourth aspect based on the“third aspect, t he status information

wite nme i1es firs I, itten to the non-volatile
mmwnﬁ%%ﬁﬂﬁwé%&yfmﬁggﬁﬁ%%ﬁﬁﬁ%ﬁ%ﬁ%%ﬁ%
non-vol atj e menpry s .together with the second data. According.to a
fifth as péeécjtecg%g};e& yonq‘%?helrﬁ ?Cgle SEFEEOf T YotV A Y1 ety Si€ans
conprises: an operation status information storage region for storing the
oper at | oSt AU F O R SPBROGIEHIR S10F AGE e bR PO eEesTidg. a
program for correction processing executed in the event of an occurrence of
a proBl eMIEDHrel R&IADY PR IGstonput er software for controlling 15 the

mul ti-source audi o apparatus. According to a sixth aspect based on the

first aspect, the fisrdexfaided #loWven the theeduierty afpehbngenct ithe

contents conpared with the second data.
operating power is restored from a shutoff, the operation of the

multi-source audic 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 tobe 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 memory means 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 third aspect, by storingunits
of the operation status information separately inthe non-volatile

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



According to a seventh aspect based on the first aspect, 20 the first data
is large in size conpared with the second data. According to an eighth
aspect based on the first aspect, the non-volatile nmenory neans i s an
EEPROM According to a ninth aspect based on the first aspect, information
on preset station selection set by a user is also witten 25 into the
non-vol atil e menory nmeans when the operating power is 5 shut off during
operation of the anal og tuner. Thus, according to the present invention, in

the eventi Hiphoaliunt eyt ddudi HRWEEAURP! hAWIRG ARG BE o?é%at'on
mul ti-source audi o apparatus can return to the status at the shutoff once

pover 5 isdiel oedy Jheseragd oLfst, OoBkerhs: JLeLUL RS 35RECHS AN e
ﬁ %ﬂ F beco g %

advant ages of the present 1nventi nmor e dppar ent fromthe

follow n >t Al e i pt.jon of the present invention when taken in
conjunct?5%$ﬁ?Pﬁﬁgﬁga3%%%H;dnying drawi ngs. 10 BRI EF DESCRI PTI ON OF THE

ncor por at i ng a baltiy Sy SCeht of LA LR HnP 2FH: e iFeCRnte AiFERon; 15
FI G g Sq8$§¢§EJ¥EPTG% g%%t%% ?gfggg§%?%£nwgggg %éans writes any of the
first data left unwritten to the non-volatile memory means at the
time of a éhutoff 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
of aprobleminpreinstalledmicrocomputer software forcontrolling

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 cn the first aspect,

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

Accerding to an eighth aspect based on the first aspect,
the non-volatile 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



FIG 3 is a view showi ng exanples of itens and their sizes of backup data
Dok witten into the EEPROMin FIG 1; FIG 4 is a flowhart show ng backup
operation of the multi-source audio apparatus of FIG 1, 20 FIG 5 is a
view show ng the results of an experinent conducted for determ nation of
t he 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 experi nent
conducted for determ nation of the capacitance of a capacitor 25 required
for backupmudurd g cﬁﬁﬁrrﬁtelcﬁﬂar@cti%rp\ég HHeV & og s PTI ON OF THE
PREFERRED EMBODI MENTS Hereinafter, a nulti-source audio apparatus 5 10 15
20 incorporating a ku i t ; pE I ntion
w11 be Gescribed wehrare bnenire HED 1 (a6 AL ShBun T &7
mul ti-so i r i.Acl | t.irsou t.ion. 100, an
T B SR Ry SR ph T S S o S A8 e S

audi o signal processing s and a éllirspl ay

section . T I.-source,.section, 100, includin I lity of audio
si gnal sgé&?dcleosgspglté%%{el\slecsanaﬁ FETE YhALS Framy ﬁ‘g F%‘gﬁg&%o&rf%%ﬁ%é’o&eﬁnal
sour ces separ at.el nd supplies the signals to the audi o signal processing
sectign f(fg.reﬁ%)%@gi o signal processing section 200 executes various kinds
of processing for the audio signals supplied fromthe nulti-source section
100, and outputs t HEeSEsuPPE aSt8BHENIOPTRELHi spfeat wers i or SHREEwhiddd i s
preferably conposed of a light-emtting nmeans such as a fluorescent display
t ube, pr &SERTE FUF0P Frddiconr 3TRME 48 veRs loparatl bacAbaa e ehpanant ifroour ce
audi o apparatus MVBA to the user by means of |ight. The control section
300, conrd¢ éalieving dritaileddieserdedtioonofdhe phresandi breéynadn phecessi ng
section 200 and the display section 400, controls the operation of the
entire milakersduy corgudicd iapparidthus hdvBA.cofipanmiltg -dsearicgrssect i on 100

i ncl udes an FM AM t uner

10
BRIEEF DESCRIPTION CF THE DRAWINGS
FIG. 1 is a block diagram of a multi-source audio
.apparatus incorporating a backup system cof an embodiment of the
present invention;
15 FIG. 2 shows a memory map of an EEPROM in FIG. 1;
FIG. 3 is5 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 audic 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 duriné cperation 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.
6



25 110, an MD drive 120, a conbination drive 130, an expansi on i nput
termnal 140 (shown as "AUX" in FIG 1) and an optical input term nal 150.
The FM AM tuner 110 receives radio FM or AM broadcast, 7 generates a
broadcast audi o signal Srd, and outputs the signal to the audi o signal
processi ng section 200. The MD drive |20 reproduces an audi o signal
recorded on an MD (R) and outputs the signal to the audi o signal processing
section 200 as an MD audio 5 signal Snmd. The auxiliary input term nal 140,
connected to an external audio system outputs an audi o signal received
fromthe audio systemto the audi o signal processing section 200 as an

auxi | i ar yprauth 1ersicandr Salk PR redH e gyt ittty ier m nal 150, connected to

an external audio system having an optical output 10 term nal, outputs an

optical audio signgl.S9R8¢cei ved fr p%utlgg_%%@fggsﬁ%]%-too t f(lﬁ%lp%lf%it(?lssi gnal

processi ng section 200. The ¢dnbination drive udes at "Feast one

tical di Ve 32, ' troller 134 tical_ di
cont 1ol | & PIB PETARY 2o MO A o R R, e ibEensy

accepts 15 any .of various types.,of optical disc nedia,, read ecorded data
from the lonp‘{el%ta Ondiwslcurrg)ﬁi ﬁ%?caﬁge%‘fbﬂ? sref%elerrécaed aFéEG%o tSLhéoo ti di sc
controller 136., TEE opii cal disc drive 132 is provided with a nmeans for

det ecti ng1HE typelGe the SPtiCasSWHEE AYGiCeaPranatirs YShenglaiass &
different optical disc drives for different 20 types of optical discs

det ect ed "HerigisPutaferefbien fi} aBmrsHicentenat Resassitionecthese it i cal
disc drives as differently recognized are described as if they were

i ndi vi dudt FYREEPAEHcE igH] g@@ angphe clifsicdalyl yecthen dpli-calhdimsd tdrisgalrtd? i s
consi dered as including optical disc reproduction devices 25 represented by
a CD driaect3dzn 10 Dvbndindengl32 pluraudbwiréFeagdio sigRal, sawmunved,drive
|32 4 and the like. The CD drive 132-1 reads digital data such as nusic

dat alénd zetoorpiagerupiogs agmd ¥ o hraprChh emedped: taind: autipot sigiel rseac cdat a as
CD data Scd. The DVD drive 132 2 reproduces MPEG data Sdv from5 a DVD and
out put s tdwpadattaelyThed VODPrdriieset H32 i3naépriotubess witi @b dgnadipgrale Sfariom a
video CD and outputs the signal as a video CD audi o signal Svc. The MP3
drive 13%ektriepr cducesTaydbaddat 81 fram pwo MiSs fhd esd@csrierh ok eRld cal

di sc and outputs the data as an MP3 audi o signal Snp. The drive controller

134, connegtiathslQihast B OPbESaS i Al Sodninkeald2o 8XSRANGES HH COIifal on
drive control signal SCwth the optical disc drive 132, and while

control | iv}g the tarebaliensattt BR PPh| GAlg ?Jiuﬁ_cbu“ysj %ﬁelx?gs%ﬂ@& el Sy type

of the optical disc nmounted on the optica isc drive. The drive controller

134 ggner at & o Ol 998b13PeEL A Pok Y FALMIGHSE ING e AP L BPIERFUINE 2
of a light-emitting means such as a fluorescent display tube,
presents information such as the operationmode of themulti-source
audio apparatus MMSA to the user by means of light. The control
secticn 300, connected to the multi-source section 100, the audio

20 signalprocessingsection200andthedisplaysection 400, controls
the operation of the entire multi-source audio 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 (shown as "AUX" inFIG. 1) andanoptical input terminal

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



corresponding to a reproduction rate specified by a conbination drive
control signal SOc received fromthe 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 audi o signal Scd, the audio data Sdv, the video CD audio signal Svc and
the MP3 audi o signal Snp described above, and outputs the read signal to

t he audi o signal processing section 200. Hereinafter, the broadcast 25
audi o si graleSrcb 0w puoadcemtt RadkM AVhhHnesrd10a4@ 4y auditd,SisgnR@ls 19
processi ng section 200, the MD audio signal Snd, the PCM audi o signal Scd,
the audi acdlatre Styid hei gl Heq, LR audigy sianal ooV o t heMPRiraudiiQ esiignal
Snp, the auxiliary audi o signal Sau and the optical audio signal Sop are

col | ect | el ldd JpubLis 50Ul g6 B deiy:pduced 5h iRl & Ihg Audia shgnal

processi ng section 200 1nclu el ector , an audi 0 Sign pr ocessor

230, i . <Ih | i f er abl

el udos BN GHe S PR Sonts STEPiskeeoRerl i, SRLER AT Gse a e
troller, 10 3 EPROM. 340 ti det ect or_ 350 and

Capacht oS40 RS HOTEF SbTAGR HoURRLL THE EEPREM W0 CUITEAIA S O he

operation contraller ,310, is a non-volatile penory for storing operation
status i riPorHeld oA Y68 Ot FeS hel t iUt 2R ARG A pidi s lu g e RRBAS kT ¢h the
tenporarily held in a working RAM of the operation 15 controller 310, as
backup daﬂ‘éﬂl@o@%ﬁ@@ o e W i rPod) ke P KSTC @ TEEPROW1340 2 08d drse S8 s
0x000 to Ox2FF (768 WX 16 bits = 1536 bytes) are used for storing the
backup datitEiar YAGHES esl G3eFoFay OFBEF cmtd agde P utaru ts ttemimig aBEPROV dat a
for correction, for executing ROM correction 20 (correction of software) in
t he eventCcaumegfast dgr panestefrnglprodiensyatemehaoingeare auft itded eperatt on
controller 310. Read of the backup data Dbk stored in the EEPROM 340 is
execubfed toymingtl ,a oudpett sstear opof cal rdwtior eiputzdr Sopnsétéiteédgf tdme the
operation controller 310. After initialization of interrupt 25 settings
execut ed aafdier systesetto tite waldidi taf ofalt herdeaddaimalaati®n 20k stored in
the EEPROM 340 is determ ned based on a check code and checksum data in the

EEPROM 340. Speci f meal tymbifia8i shesk veoUso ((@ARMGRanAl e 6R8dgtRG1 it is
determ ned that the backup data Dbk is not stored. This 5 check with the

check codg dsdpevd @Bmﬁ@dﬂxﬁ@c@qﬁtﬁ@ﬁ@ymzﬂé‘?ﬂbrﬁé'%ﬁ@&?@i%&d?ﬁﬁ%ﬁ?l@ip dat a
Dok is determ ned, the backup data stored in the EEPROM 340 at positions

from t he 1sfqarshefinhackypcdatart@. the e@ﬁeQﬂ;pé{aéé@HiQét%j{%rig?%%}ﬁi:é P a

RAM r egi on of the mcroconputer of the operation contr

o0 oh | S B0 Ear SR e n TRE” e cttin i oreg MRS, Bedidu b bed Yty
conpar  oar b ok ALY B Bk ahe TrEEReS H R i cah

(to be desaridd S aPe I e GrE dban | FEooPheCaEshan Sa0rS Ty S S A didier t o
ensure that the backup data k is always valid at a reset, start of the

m cr ocomputdt doFeehe %opre%tﬁtﬁe l&?nFESl"i %fo% e PBI-RgL réstamewr-aslppl y
of operatin 'é%xfﬁ§er" Hol di ng, of the backup _data Dbk will be briefl

descri be@™ DHRIGD 2F B Bkt e 28 M Foh €heC ERPROY 320 qisfﬁ?éeéﬁy% ned

as valid, the backup data Dbk tenporarily held in the RAMregion is | oaded
and h&l d §¥Pes r efeveiritiowt k REVMS egPbACEAdt he HPERdBonptiterefore, 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 including optical disc reproduction devices

25 represented by a CD drive 132 1, a DVD drive 132 2, a VCD drive



25 The backup data Dbk held in the work RAMregion is then exam ned 11 in
smal ler data units, to determ ne whether or not each data unit falls within
a predetermned valid range. If there is found no data unit falling outside
the valid range, the backup data Dbk is determ ned as valid. The
mul ti-source 5 audi o apparatus MMBA is then hot-started based on the backup
data Dbk. If any data unit is found that falls outside the valid range, the
backup data Dbk is determned as invalid. The relevant RAMregion in the
m croconpi®er3,i sarclvey ethivand 3che mnd ichsourige .audi o apparatus MVBA is
cold-started. 10 The recording (wite) of the backup data Dbk into the
EEPROM 340 i s condusiced icnither §91 | owng gaanes: oShicsaandiensesc Gx3qo to
or e

Ox3FF are allocated as a data region f correction, wite o

backup d | ' i pl . h
i or et o, B e BT ar L Eah AP 4 Ta 16 BRSO 340 08 T BaRup

i nformat i on . IO EPRC f

aucl o apar 2Pk WA onea” ERE B LY et RE £0sBrBPLCER iy PSRy AR o

t he data itten.is itten into t EEPROM 340 at the shutoff using
backu% poA\/vgﬂr\}DPt%%g SPEEYR Fﬁ% gﬁgﬁcit < 360: ﬁf?‘fﬁ’li@%?%—@‘t‘:&&ea\ﬂri te
20 of the backup datia Dbk into . the EEPROM 340 is acconplished. To achieve

t he two- s&i“hcg‘éj \ﬁ?ligtn@ldg§8fni Bed1968vED aRCoPUFMYEE ottt I MS iTnvdsison,

t he backﬁ datg Dbk is classified into two tgges, an under - operati on
sequent i ai® RHLE PypPBELNEYei naft%eMP S BFréVEedS Lol akersediest iatdimdals dat a
Dbk A" ) 25 and an_under-power shutoff wite type (hereinafter, referred to
12 as "UitlerdRE dfiflepaerapdadten BEK OBt} Cadrdl pmmagedutindes the data
classification. This managenent is neaningful not only fromthe standpoint
of reducidfgaphdl?iansliregdioned fop.t hodekme peotesiiayg R4 nprpewsred
shutof f and thus reduci ng the backup power Pt, but 5 also fromthe

st andipoi rito Yie pheikal éislc dthier EEPROMBHANgERa tdrfiel {antidred r of e tdomes odf
wite) of the EEPROM 340 is relatively short. Wen the nunber of tines of
write is diigrniale@CtwiomeHeungtedathoisandk;ifor 3@xagntieshans ddne rege ilnigf e of
the nmulti-source audi o apparatus MMSA is ten years, data should be witten
only abouthe?dpéruicies 40 thalaypt(LRA089sti desvé 13H0 neaestx 868 ways):e For
t he reason descri bed above, it is necessary to select, as the sequenti al

backup daj RBptidaidatiad Rafurdees Jiot-Hehapde a MUGh durilkiag the operation
of the multi-source audi o apparatus MVSA and has a relatively | arge vol une.

Exanpl es of such daha d»iiBctaideryEaLr €y %@Bgré'ﬂ%@ g%&g&%ﬁ@p@@ry

information, MD program menory information”and tuner prese

dat o that Facantly CHiNGEs. Suth ACTPRaTarT unt bR FRG P Lt FBSH ved
dat a Dok RSRETEEDT Bhs e R R0 G Ta o Pt B0 oy Sahen
EEPROM 900 Whelf STHE TuRY 1P bt ¢ o DSl Pl GEET DhGTRAT-O ol e wi ||

ari se .
and outputs the generated signal to the optical disc controller

o

136.

20 The optical disc controller 136 correctly reads any of
the reproduced signals including the PCM audioc signal Scd, the
audio data Sdv, the video CD audio signal Svc and the MP2 audio
signal Smp described above, and outputs the read signal to the
audio signal processing section 200. Hereinafter, the broadcast

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



25 and enter the tuner, resulting in output of noise fromthe speaker 13
260 and thus causing the user disconfort. By the above |imtation, this
probl em can be prevented. Note that the followi ng states are al so incl uded
in the nute node: when the nulti-source section 100 is at a halt; when
change of the reception frequency of the 5 FM AMtuner 110 is underway;
when function switching is underway; and when power is off. As described
above, the sequential backup data Dbk Ais originally intended to be
entirel y pddesan rigntsecthenEEBROVE 84O0MD us hiAgo t Sy @pEraid ontef Hdve audio

mul ti-source audi o apparatus MVSA. 10 However, sone of the sequenti al
backup dafigyrk shdyayhkablidtie Becwr sdtenchate; dde EFRREAMA4Q Lenerdi-ng on
the timng of the shutoff of the operating power. This portion of the
sequenti alnb@ekup, 486 & e Ashef, t tHBWLAEE £15 18 Mdsld §95hA% 054 he, FFRROM 340
at the shutoff of the operating power, together wth tﬁe under -shut of f 15
backup d ; . f-f of t ratl gt r.atl | ock
of the n?%%ﬁ%%ﬁbg%gﬁ%iEﬁgkgﬁgégm?F%%%ﬁ#gﬁgggggﬁﬁgﬁggg&e@i%ﬁ@%lt3Ot g%eby
reduce t | e J. rr-limt voltage of the m croconputer (from5 V at
high-gpee F%g%ﬁ%%Fgﬁ %%ng% V, for 20 exanple). This permts reduction of
t he backup power P& of RQF capaci tor 360 used for the wwiée,of t he
under - shut of f backdp Sd&t B PYHEEEPROVPSEET0And Y| $8C484P8dGwn of
t he capaci t.or 360 EIG. 3 shows, an exanpl e of the backup_data Dbk. The 25
backup d&r IO ALP uddh PR OsetiRMt PAICEEST2 At RTDBRPALAAGL 40 pad

a speaker 260. The control section 300 preferably includes an

operationcontroller 310, a light receiver 320, aremote controller
10 330, an EEPROM 340, an ope;ating power detector 350 and a capacitor

360 as a power storage means. The EEPROM 3_40, connected to the

operation controller 310, is a non-volatile 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 Ox2FF (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 cof software) in the event of an occurrence of a problen
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



under - shut of f backup data Dbk B. The sequential backup data Dbk A 5 10 15
20 25 is desirably conposed of block units small enough to be witten into
t he EEPROM 340 even in the interval during which the FM AMtuner 110 is
changing its reception frequency. The under-shutoff backup data Dbk B is
desirably as small as | ess than about 50 bytes. The reasons are as foll ows.
The maximumwite tine into the EEPROM 340 is normally about 10 nsec. And,
assuming that it takes about 15 nsec to store operation of two bytes, a

total of 3%5 ABEGd §nne&@%%¥mﬁ Qn oWE T8 Of Al &y 92 2% BUL £5on Sk I de

apparent from FI G 3, the operation status |nformat|on tenporarily

held in tan"d RAM of 5 1:h eda[gacrl%c utE%rP 3}|¥1<operat| on controller 310 is not

necessari processed as the bac up ata Such non backup data Dbk N

i ncl udes the curre unt, for, e urre cIo
count value is info ll%g“ncag@%t%?F e‘éﬂ%&ﬁé’lengﬁ’?v%e) G2 ?rjéﬁfe nfr}t
valuelsmclud |nthe enbﬁ,o gckug data Dbk A, the datalnthe
EEPROM 347 i I %& t BEEHP dAG2t RPE 1106 Y ¥stantiits npai r
t he I|fed§4‘ the EEPRO\/I 340 The operati n% power detector 350 detects
whet her Hd Sh& &herdk poRer 1PsPBE AEVSHppried b maelmumt i JEGur ce
audi o appar at us MVBA, generates a power supply signal Sps indicating the
det ect | orf¥iesince é?rfdtg@t backup datsd Jill isodeherspeed: i bine domku [data310 .
The capacitor 360 as the power storage means stores the operating power
suppl i ed $predrieddiher BEFESMamdlnat asos hbibaskipotSthe powert Rif kselaw t o be
used as driving power supply (backup power supply) for executing the backup
processi mptia tehehevend afhaeciupplytafis Readpeer abtog péMeretidohhef the
mul ti-source audi o apparatus MVBA is cut off. The backup processing with
t he EEPRGM SA;onher<x oper ahengpeewer ctetenitoro By 8he €apadidngror3606; and
the operation controller 310 will be described in detail later.

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 compariscn 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
operation controller 310, following restart of supply of operating

20 power.

Holding of the backup data Dbkwill bebriefly 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
isloadedandheldinarelevantworkRAMregioninthemicrocomputer.

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



The user can give an instruction to the nmulti-source audi o apparatus MVBA
by operating the renote controller 330. In other words, in response to the
user's operation, the renote 10 controller 330 emits a renote controller
signal SR Receiving the renpote 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 operation controller 310 generates the conbination drive control

ShIhe o b 1aentAotL R0 ddie - QRAALLOM Ol LRRGONP AL Lap i Ve kTP Pased

on the user instruction signal eceived fromthe | receiver , and

out put s tfh?hlzé %.Laéhitrp 4 q%eq{étvﬁ%né%%d’ q}al ey 13:34' The drive controller |34

gener at es cont rol” si gna ased oh theSConbi nati on drive control
signal SCc for con ling.the optical disc.drive 132. The drjve caqntroller
| 34 al so gener at estI;fOJE%%ﬁgr}gt fg}ﬁﬂo\,gag@gmgt t?ﬁ%%ﬁlg SHGSHASUE A um
identification jnformation indicating the type of  the optical disc

currentl yrarﬁﬂﬁ"rtté}ﬂegﬁg?HB d@ﬁ@i@ﬁil%%gea‘?@'@@d?@ V39 chnd THFEELGoTF WtE&Us

i nforpation of the conbination drive 130, 16 and output the signal to the
oper afi orf4bift FBPREALEEFMFhd SoplentiathT Staitesl Pared 1 §opdratiesr sladd ect or
control signal SGCs for controlling the operation of the selector 210 and an
audi o si dﬂ% précEss Hagaconty 6b Siwyrhthaf«idrs sutshdediHe nglitieaogerat i on
of the audio signal processor 230, and outputs the signals to the selector
210 and tiHe dadikapsdghal Dbk oteskdre280ied espéovileby. Bpecidlieoaiity RAvhe
operation controller 310 determ nes which one is being used, the FM AM
tuner 11G;egiven MD tdre mect@Oompines ¢ disbt e 1t e, dnidvehelB0] ci hecauxelauariyy 10
input termnal 140 or the optical input term nal 150, based on the user

i nstruct iappastagned MMIA i afdier-awendsd.t he operation controller 310

det erm nes whi ch one should be selected anong the nulti-source reproduced
si gnabs input intoTheersebeeialy 24Pitéhads ithe Hherbpoadeasthrudi, sirgnal
Srd, the MD audio signal Snd, the 15 auxiliary audio signal Sau, the

optical amiromBgnals SepduaRdaany tak fmgm%ﬁgﬁﬁe?.9n§£n§8%dcfr|&§\éasEG

data Sdv, the video CD audio signal Svc and the MP3 audi o signal Snp read

: H . . . o ' "
rom the ppigecgb 6 $6r Aivg1132ac Yh8l 3 § gé qu%{ﬁ% %Hg'llg?ﬁ'tc%’elﬁﬂecftﬁ%rﬂ the

optical disc 20 drive 132 1s input into t select or operati‘on

s TS nput ito th e opertion
The. Pow 2k & o1 gl “Raort na Chpet uaPhRSasBR Reh O Qb oI B el v
S The e Pat TORLEBRT T ofr P G0 T B2 38 PRCLBLBct br Tart ol Onal

SM The operati on contro g “gnal

SCs cqnne i t_port 17 corresp ing.to the audi o signal

det eésedqcase @EP%W %ggt a%)otkf‘%é)acﬁh%tda%& fggg‘f wgﬁiesﬁfll%c‘mﬁraffd?ggm%t put s
t he signal %o.the sel e,ctcgr 210. The ;sel ector 210 outputs the audi o signal

i nput at thBEFABRURRICUES JialEd thy SPHECS A ekt @ APRGAELSE MiShal O5GE 5 to

t he audi o signal processor 230 as audio data SD.
the Operating power is shut off, the portion of the data left

unwritten iswritten into the EEPROM 340 at the shutoff usingbackup
power Pt stored in the capacitor 360. Inthisway, two-stagewrite

20  of the backup data Dbk into the EEPROM 340 is accomplished.
Te achieve the two-stage write described above,
according to the present invention, the backup data Dbk is
glassified into two types, an under-operatiocn sequential write
type (hereinafter, referredto as "sequential backup data Dbk A")

25 and an under-power shutcff write type (hereinafter, referred to
12



The operation controller310 further generates the audi o processing control
signal SOp based on the user instruction signal SU, 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 i nput 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

out puts tahs_e 'Sjrgﬂza:i—élfﬁlﬂéﬁ mkltﬁd Qfat%‘lQ)bklEB"_-ﬁhe a%f@lﬂafﬂa%redzﬁ%c%@ltiﬁjjses the
anal og audi o signal SA received fromthe audio signal processor 230 to

gener at e @ sNGAKEIdrdVe §hgaahar { ﬁ{eit%t ﬂgéﬁi%gfufir%phnﬁ9sg£&?O%Fl)leeaker

260. The speaker 260 is driven w spea Ive slgna

r epr oduc r§§ﬂg (Mol T, ratio niraller 310
further §§%Er teg“§§¥§ﬁ§#§¥f§ﬁt@¥§€§§3§%¥%P§v9§?§ﬁ%Ff@ﬁéQFééﬁéaﬁﬁiénﬁhe
operatio af f th l.ti -sour.ce audjo .a at us A based on_ the user
i nstruct irhéﬁ'llgjl%%glg%usgﬁggﬁﬁea%@ Hati< c&r"&?g&l& gf’ﬁ ugi%%qarg,b\‘a, z?r‘r‘g

out puts the signal to the display _sectiaon 400. The display 25 section 400
pr ese%t s aDﬁgeC> ggg?laﬁl%r‘?tﬁnéfq?sm& g?h@‘?ﬂiﬂtﬁe- Sourke E@lﬁﬁog’l iéo' appartdtifts MVBA
to the user nmeans, of |ight based on the operation status display signal
Sod. Her e‘iIHH%eetr Of ¥Rt § iOr%WFbt?héDﬁ t&RCRAFROEI3 4 & melahivebylelyrt -
processing by the nulti-audio apparatus MVBA will be 5 described. The
processi ﬂ@l%@h%guweﬁ%wge%@wrw,1%@@@%@@@ hngdpedahausangppl i ed
to the multi-source audi o apparatus MMSA to all ow the operation of the
appar at uSaXoeBampiar taed thersse lilfesoép:82 mubstih sauporerudN fApeg re{tpwr )  and
an update request flag F(rnw) are set at 0. The control then proceeds 10 to
next stepMSA iPh&epovear ©N dd iz FHurd beswiiwken opdkyaibhagt goher tisndsei ng
supplied to the nmulti-source audi o apparatus MVBA, and O when power supply

is clb off daphe{ Liidetle thilmeg F( riiW) viemrk whartsuptdatss )af the backup data Dbk
recorded in the EEPROM 340 is necessary, and 0 when no update is necessary.

15 At step S4, wheblrerh®@reasbnapeicatibeg f00es, i 6 i@heddddatprowhatdar, or
not operating power is being supplied to the nulti-source audi o apparat us

MVBA, i s detreraniseeticbased packhp AaverpsKPR! Yast ndhaSved hofEShdhg
control proceeds to step S6. -
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 pfeset 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 frequehcy 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 is written/read into/from the EEPROM 340 when

the tuner receives a broadcast, electromagnetic necise will arise

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



At step S6, whether or not the power ONflag F (pw) is 20 0 is determ ned.
If this determnation is nmade imedi ately after the start of the

mul ti-source audi o apparatus MMSA, at which the power ON flag F(pw) is set
at 0 in step S2, the result is Yes, and the control proceeds to step S8. At
step S8, the backup data Dbk is | oaded fromthe EEPROM 25 340 and is
tenporarily witten into a RAM The control then 19 proceeds to step 510.
5 10 15 20 At step S10, the power ON flag F(pw) is set at 1, and the

control macerdshie eyl ehe hisel@ sledefsinat B HesubleafinsiaR 196,i s NO,
that is, if it is determned that the power ON flag F(pw) is not O, "t he

control proceededienmsian $h2p5kivaRiad. StEPse S&@M@%oﬂoﬁt{gﬁ s%la%es

whet her or not there is any user’ s operation entry that may change the

operation.&t atys Ofcigedubtins oMY nt%emggg' %ﬁ%@g‘h@t 124, | - del L], 3?160'

based on the user iInstruction signa e control proceeds to

step S:I'4'1(ﬁ‘)t i &R §1ﬁal¥@%}b§{ c%anrboet otfh%hlésgécepgf J!”eoc?uer%ﬁp yof the
5 FM/AM tuner 110 is underway; when function switching is underway;
and when power is off.

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 Pbk_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



detected in step S12 relates to an operation involving nenory update, that
i's, backup processing, is determned. |If YES, the control proceeds to step
516. At step 516, whether or not the nulti-source audi o apparatus MVBA
(audi o signal processing section 200) is in the mute node (mute on), that
is, whether or not no sound is output fromthe speaker 260, is determ ned
based on the user instruction signal SU and the audi o processi ng control
signal SOp. If YES, the control proceeds to step S18. At step S18, the

backup d Skt i ewni, Lt t ceeds to
ot op. o5 WRIFRG A AN 2R B0 h R Al A M G 63 apLAC

apoa a s et | e TS e SOLY O RIOSER 48, RO 20

At step the update est’ set "at isTtime, the
the. speakdr arf SoEEroam Jhhet S QB LG T Re SPONSP oL ThERpEler 260
to reproduce s d. Tﬁe S.control proceeds to step S22. At step S22,
processi r%%%ﬁﬁﬁdﬁ%a ?Bgf%%Jﬁ§b¥e£éBE%?%FF@ﬁu§HFﬁy debeEE a3 St t he
user 'nsﬁ%ﬂﬁ{iog Sé%ﬁ%! SuU ig steB Sl% is efecq{ei;tTge control_then.
returns hdaha Dok RS § AestepPsyas sRallias legs thapahmiteb fibydé@st-nat 10
there is no user's operation entry, the control proceeds to step S24.

The reasons are as follows.” Themaximumwrite time into the EEPROM

340 is normally about 10 msec. And, assuming that it takes about

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 operation status
information 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.

15 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 1life
of 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

controller 310. Thecapacitor 360 asthepower storagemeans stores

25 theoperatingpower suppliedbyapredetermined amount as the backup
15



At step S24, whether or not the update request flag F (rnw) is 1 is
determned. |If YES, the control proceeds to step S26. At step S26, as in
step S16, whether or not the apparatus 15 in the nute node is determ ned.

If YES, the control proceeds to step S28. If NO, the control returns to
step S4. At step S28, as in step S18, the backup data Dbk in the EEPROM 340
is rewitten, and the control proceeds to step S30. In step S30, F(rnw) is
cleared to 0, and the control returns to 20 step S4. If NOin step S24,

that is, ddudd prs 6184 Hged 59@&_gpedﬁnﬁaﬁgggegggeé&&%igggf@gm gt 1

the control returns to step S4 skipping st _ t s}ep_S4,

i f NO, i Lo LL ol ! tin su i's

cut off, *%Lpeﬂlifgn%%%stF%E%ﬁéiﬁ?oﬂ%%ﬁﬂ‘éﬁaé%égﬁg?ﬁeéq%eéﬁv%@ti’?ﬂ%%@ﬁ or o

th fl E s 1 i termned. If YES, .the contro eeds

o noet StiognesiBeERInY Livdaifo %@eﬂ%&F‘éﬂuFFggaﬁmEW?]pﬁ%r%ﬁs g"@ﬂt%é and
h t t st S36. At, step , et her or no e

appar atus 3 T CRe- t UBF RO PS RIGREAA R TIT YRS TRENEUNCADr proceds

to next step S38. 10 At step S38, data Dpt on tuner preset station

sel ecg i orPRES Akt BAYE RIS 9 BEPREM 520 CaPRE 1§81 DpErent ke mee raitdsat

station .
controller 310 will be described in detail later.

The user can give an instruction to the multi-source
audio apparatus MMSA by operating the remote controller 330. 1In
other words, in respocnse to the user's operation, the remote

10 controller 330 emits a remote controller signal SR. Receiving
the remote controller signal SR from the remote contrdller 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 combination
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
SCc for controlling the optical disc drive 132. The drive
controller 134 also generates a combination drive status signal
SMincludingmediumidentificationinformationindicatingthe type
of the optical disc currently mounted in the optical disc drive

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



sel ection includes user's residence information. The control then proceeds
to next step S40. If NOin step S36, the control proceeds to step S40 15
ski pping step S38. At step S40, the portion Dbk B of the remaining backup
data Dbk other than the tuner preset data Dpt is witten into the EEPROM
340. The control then proceeds to next step S42. At step S42, preparation
processing for comng 20 restoration of the operating power shut off in
step S4 is executed. The control then returns to step S4. As descri bed

above, ace@ Guigiito e AIRSANt J RHRNGRIha 1ot ke Hiki-¥8 1wherjighe
mul ti-source audi o apparatus MVBA is first powered on, the EEPROM 340

stores invalid dataygr SLHFES; 4P g%?ﬁg?%%&:&lo\)ﬁ‘rﬁ?ﬂ@&e,aats‘ﬁ[%%\@%g)-ron,

data for initializations set 22 ut use of t Ckup

data Dok dogmdine BEERG 340, Hawevsi gt bhe second gndesubeeauent oo

power - on operation power s dgain e he'miti-

audi o apparat MVBA after power .supply is once cut off, the backup data
Dbk is |%§1§2dg’§di Ato ?Lﬁ%l??A%ll?EF%psgp’%gessﬁ%n%Gcﬁﬁgrgg) .Sﬁgfmt%hegépi %C’&n
operation entry (\Yes,in step S12 d an operation_is done that_ may
nf | usne e BT e He  BE R pto ﬁﬁ]tbe,a Heeddnid RRPERSFE U TS Hehory

update (Yes in step S14), the backup data Dbk stored in the EEPROM 340 is
rew i tt e3P SL-HFatE I ih e RANIG stepesiey dhenanflethpparaies signad t he

muite node (mute on). In the mute node, no strange sound wll conme out of
t he spealdPEEFANd2the | TREPeGehvely di gi Bafchbicelhyi seshan operad iwmi t e
into the EEPROM 340 and enters the tuner and the anplifier circuit. 15
Al so, if aérelileraplgsEetaridmesnvhycli Yes in betieyy ©19), thichEM 4kl demteiral
backup data Dbk A in the EEPROM 340 is rewitten only by a necessary anount
f or each IdévuiheolBrarion I(2bs tie stepiBidioYedrinestap, S anckiStiepyS18) .
In this way, by selectively witing data requiring sequential backup into
t he EEPRAM340 tetriveé n2Q0 addunt ohet bpt ioder st of d rodiackupt et addd Bn
required to be witten
the user instruction signal SU. 1In other words, the operation
controller 310 determines which one should be selected among the
multi-source reproduced signals input into the selector 210, that
is, the broadcast audio 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 Svc and the MP3 audio signal Smp read from the optical disc
drive 132.
When a reproduced audioc 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 contrcller 310 generates

25 the selector control sgignal SOs to connect an input port
17



into the EEPROM 340 at shutoff of the operating power can be mnimzed. It
takes nine seconds at maxinumto wite the backup data Dbk of which the
total volune is about 1200 bytes. To wite the under-shutoff backup data
Dbk B, which has about 50 bytes, only 25 375 nsec at maxi num or about |50
msec in practice is necessary. 23 In view of this, the effect of the
processi ng descri bed above is great. The tuner preset data Dpt for the
FM AM tuner 110 is 5 10 part of the sequential backup data Dbk A However,

since t hedmspdrididy £Ber REGARII OB i$haleqWhER: Pl aSe b aReS %?98 i tdgne and
thus the nute node is OFF (No in step S16) , this data 1S left unwitten to

the EEPRQU:3AR: ddvdl e Qe abingnover ol saafiul, ofl. L i al gl y aff e L his

occurrence (No in step $4), t ata 1s witte at the
shutof f, as ds fong f orcfhe -sh f Kk dat a k B (step.S38), to
t her eby prevent occurr encg 3§E§§§3§bg%§u%u$§ﬁ§&epe ﬁuecpbounseﬁg(nparles}é?u at a
Dpt has 0 6 e which. is 15 qgreater than_the under-shutoff backup
dat a Dok B e CRENE dr et e e o P AP HOECCPRE T b ST SO of
backup data Dbk B so as to be witten enever the operating power is
turne o?cfo, J%Qﬁeealﬂ?gﬁ-sslrﬂﬂa&f fp%ﬁ?ﬁ’rdg}a? Bk a8 i qua&r?ougr?t- to about 110
bytes (50 + 60). To wite about 110 b}vﬂt es, 825 nsec at nmaxi mum or 400 nsec
in practice is reqdffePere ¥apattrahter 8 Ot i aiegsrora BB theaicded f or
voltage 20 25 retention in the event of shutoff of the operating power
great |y diBFESAEcoParhgl 56 dRedt Haw basky abbhe usBy imetriistéapuwglnel about
400 nmsec is required as the wite duration. It is assunmed herein that the
capaci t ardh 6Pt Hieb taplatiq dhe380dtordatsl Sageutpterfiiconths setectdn@d Oso as
to provide a mninumduration of about 150 nsec when the DVD drive 132 2 is
used, forteradicerrggessThe deasond flor tthize uakayeaddcostput$ sthdatignadre i s
an order-of -magnitude difference in current consunption between

st arifr ottat ithre efudtive sDYDadr pyecz3z2oz and.r enteptd i ©peratd 0 pefcdhe M AM
tuner 110. In other words, under the condition that 5 the capacitance of

t he capad3lors@6kdir ol tageid ei£ndi oD ispthevsamenet Be1wekbage netent i on
time of the capacitor 360 is conpletely different according to which

portion afygdieigpdidersopieecs86hbopadodf orf ReDYR 461 Ve dSes 2, e drite M AM
tuner 110, is under use at the tinme of shutoff of the operating power. 10
FIG 5 shawmansexesphe rebyldie Ml da88ah 81 88N o'd ihal sa, and outputs

the signal to the amplifier 240.

15 The ampiifier 240 amplifies the analog audio signal SA
receivedfromﬂjuaaudiosignalprocessorZBOtxagenerateeaspeaker
drive signal SRa 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 SOdindicatingtheoperationstatus
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 section400presentstheoperationstatusofthemulti—sourceaudio
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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 off during use of the DVD drive 132 2. 15 Al though an AC operating
power is used, the results will be basically the sane when DC is used. The
val ues shown are those obtained by experinents. Different val ues may
naturally be obtai ned depending on the quality and perfornance of the

conponentspfrdhes wbmt@ené%@sy%@n@&@tmﬁ]ﬂ\ﬂ\@é\segt& the ddgend iics, the
same. 20 FromFIG 5, it can be seen that in the case that the operating

pover is duymed ofdpaf} efi preraiden of the tuner menmory (76.5 Mz for all
channel s) , the operating power is kept supplied for the tinme period during

g 22 2\ PP RE, OLOLELLEh YA RAVELELCALLY o TSl | e il od

during which ECLK has 25 a pul'si ng waveform ing vertical er

t he shut . opey at | power. corr.esponds to t ite,period of
the eeprad G Treetorudf EOLENE BTGy P ths el hat S8 et P
of thg eqldefsof itbhee ti period during whi ch}HECLK has a(PuI si ng vef orm
decr edse OF° THe Fat ert CoRTIGFERGRY PStRE THPELIY GO0 9y nebys' From
FIG 6, it can .be seen that in the case that_the operating power is turned
of f duri i EOVES OF SRR SF 4P Che Wbtar?%r%zatzf?l%aw,ar@wéls
operatin ower is kept supplied for the tine period during which HALT has
a pul si n34 O rah ¥ dthPatanfg akdit &l Ihie FRPamatiisdid d¢ dFanigdahi ch
ECLK has 10 a pul sing waveform fluctuating vertically after the shutoff of

t he operating power&6itredpPoRtiSPt 62t heothi & eopeet dolN dflathd EERRE@VIB 40,

whi ch [ asts about 150 nsec. However, the retention voltage VDD of the
capaci t o8B0 sleeaeased leg i befrereettony et Tbr wintited wheheratte@dshe
EEPROM 340 that the wite fails at the last 15 nonent. This indicates that
so | dAg d® mextr ettemt iSdn vOhe agewdDDBff1de Tapac ti 1B36Mhdrs detmaitiedy f or

| 50 nmsec or |onger during use of the DVD drive 132 2, no problemw ||

act ual | y pavieseievenind supplakds: @bbetndD0i nseer&¢© awdileatiod Ba tlis $Mezof f
during use of the tuner. 20 Accordingly, in the enbodi nent of the present

i nvent i omnd Ioe weapagicer 36Bpcgpabl euef oFet aiThdgidda- & ol tager MRHf ars 150
nmsec or | onger during use of the DVD |32 2 is adopted. The rTeason is as

follows .1 Aear dbadteook NenPRsailp I DLRNreEBEAEUNSR PLESBioitRl B4t 1S
witten into the EEPROM 340 at shutoff of the operating 25 power source.

Al so, the dagkundata Db ics Wlassid et a 4 by der - shut of f backup
data Dbk B and the sygquenti al backup‘%gjta quk A%t(%atsal ‘sequentially

wit{gn in advanceAthtgpess@, g@%%%re%s06t98tté B afdt%{n@%%@rt fe getention

vol tage VDD of the capacitor hust be retdine e event of a

bl sckout St e ST UL ohgl ! ADeR0L 1S D K1) YECl 22 2,081, 85 adyged from

et U QoAU S Becondsel D PLaGhSe | oLlie BTLLLe backu data Bk 1

present supply signal Sps. If YES, the control proceeds to step S6.

At step 86, whether or not the power ON flag F(pwr) is

20 0 is determined. 1If this determination is made immediately'after
_the start of the multi-source audio apparatus MMSA, at which the
power ON flag F(pwr) is set at 0 in step S2, the result is Yes,
and the control proceeds to step S8.

AT step 38, the backup data Dbk is loaded from the EEPROM

25 340 and is temporarily written intec a RAM. The control then
19



10 invention can shorten the six seconds by one-fortieth, that is, |50
nsec. As descri bed above, according to the present invention, the

‘capaci tance of the capacitor 360 can be wi dely reduced, and this provides
an advantage of reducing the cost of the nmulti-source 15 audi o apparat us
MVBA. Wil e the invention has been described in detail, the foregoing
description is in all aspects illustrative and not restrictive. It is
under stood that nunerous other nodifications and variations can be devised
‘W t hout gepardddig dd yadgheiscope 20 of the invention. 27 VWHAT | S CLAI VED
I'S: 1. A backup system for use in a nulti-source audi o apparatus capable

of selectively reppodushpospouncd romaaudior fasiignals necsiyed: 1 oma
I 0og” t uner

plurality of sound sources including an ana according to a user's

instructigHé JdHt I(Hﬂg%égggwgd(g%e t%hg§ informati on of the nulti-source

audi o appar at us en-operating power is shut of f, the backup system
L Son: oot g BRSO 0 R Bt Rl hendl, L Lo e
5 if it is determined that the power ON flag F(pwr) is not 0, the
control proceeds to step S12 skipping steps S8 and 510.

At step S12, whether or not there is any user's operation
entry that may change the operation status of the multi-source
audio apparatus MMSA is determined based on the user instruction

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

At step S14, whether or not the user's operation entry
detectedinstepSl2relatestoanoperationinvolvingmemoryupdate,
that is, backup processing, is determined. If YES, the control
proceeds to step S516. |

i5 At step 516, whether or not the multi-source audio
apparatus MMSA (audio signal prccessing 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 818.

At step 518, the backup data Dbk in the EEPROM 340 is
rewritten, and the control proceeds to step S22.

If NO in step S16, that is, if it is determined that
the apparatus is not in the mute mode, the control proceeds to

25 step §20.
P 20



status information of the nulti-source audi o apparatus; non-volatile nenory
nmeans for storing the operation status information; 15 power storage neans
for storing part of the operating power; operating power detection neans
for detecting whether or not the operating power is being supplied; and
operation status information wite nmeans for 20 selectively witing the
operation status information into the non-vol atile nmenory neans dependi ng
on whether or not the operating power is being supplied. 2. The backup

system accordi ng t atckaem s20pheeiupddie: 2oEperakN ey siahis iHfQrdmatd on
includes first data to be witten 28 into the non-volatile nenory neans

when t he 1openatiiigs POME] the L6 ndr sawph b edtq e éﬁﬁﬂfﬁﬂ&q £he AN Qg
apparatus and second data to be witten into the non-volatile nenory “neans

uhen t e RRAIGIE thDOWSE, QRO T £ROULEE, RUMI 8-3RRALALNS 1T SaSNULPTT - 5

3. The backup system according to cfaim 2, opéerating power

3. The b . clar m 2, “wher e . o
data bt & L anR §Fas R SE RS ST RRo W EsERAE R b | By when

the operat] o] i.s 10 .shut_ off,..fhe operation status information wite
means \Aﬁia%dé{s{qrﬁ%e\%geoccc?ﬁ “data 3550 fe non-vol atil e menory neans usi ng power

stored in the power.  storage ans. )
P At steg 353, 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 S4.

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
S524.

At step S24, whether ornot the update request flag F(rnw)
is 1 is determined. If YES, the control proceeds to step S26.

At step S26, 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 $4.

At step 528, as in step S18, the backup data Dbk in the
EEPROM 340 is rewritten, and the control proceeds to step $30.
In step S30, F(rnw) is cleared to 0, and the control returns to

20 step 54.

If NO in step 824, that is, if it is determined that
the update request flag F(rnw) is not 1, the control returns to
step 54 skipping steps S26, S28 and $30.

At step 54, if NO, that is, if it is determined that

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



4. The backup system according to claim 3, wherein the 15 operation status
information wite neans wites any of the first data left unwitten to the
non-vol atile nenory neans at the tine of shutoff of the operating power
into the non-volatile nmenory neans together with the second data. 20 5. The
backup system according to claim1l, wherein the non-volatile nmenory nmeans
conprises: an operation status information storage region for storing the
operation status information; and a program storage region for storing a
program f@re & pOrrection processing executed in the event of an occurrence
of 29 a problemin preinstalled m croconput er software for controlling

the mul ti-source ay gtggpéé | UineCneIfe, BAGKUR, SYSLEM Apending L0, 51 aim

1, wherein the 5 first ta | ow I'n requen nge %

i m 1. ht G PR PAEE - dat B TRST ol G918 %C&%&ﬁ%% P L‘é" .02,

data. 10 The backup systenlaccordlng to claim1, wherein the
non-vol at11€ nenory neans is an EEPROM 9. The backup system according to

clain%I, wher ei n ]
At step S34, the power ON flag F(pwr) is set at 0, and

the process proceeds to next step $36.

At step 536, whether or not the apparatus is in the tuner
mode is determined. If YES, the control proceeds to next step
S38.

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

If NO in step 536, the control proceeds to step S40

15 skipping step S$38.

At step 5S40, the portion Dbk B of the remaining backup
data Dbk other than the tuner preset data Dpt is written into the
EEPROM 340. The control then proceeds to next step S42.

At step S42, preparation processing for coming

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

As described above, according to the present invention,
at the time when the multi-source audio apparatus MMSA is first
powered on, the EEPRCM 340 stores invalid data or stores no data

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



15 information on preset station selection set by a user is also witten
into the non-volatile nenory neans when the operating power is shut off
during operation of the anal og tuner. 30 .AS. ABS% Ap. AS. Ag6. A6% AQg<

% AQ6. A. A% A) gS". AS<. A6. A67?. AS. Ap. A6. A6. AGy. A86. A6. AS. A8S. AS. AS. AS?. A6. A6. A
6y. A) pFHJd{ &HDI & 3 4 |
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%10%& (Q“Mo 2% P)eoefé@i;?& %TOH&@EO‘I’J%G@F %k Qerakion (Yes in step

109%<&' () -DeF& "10%<& ()" 10%& () - lM%EO%:&

109%&' () S3FE10YRE 13- %10%1@4@%9@1@ 338 )4 &I@Eéh&s Javx&y P Eov& Ly

&109%& () - 610%K&.(% 3"109%<& ()-"109%<& ()-$109%& () -& i
writing data requiring sequential backup into the EEPROM 340, the

20  amount of the under-shutoffbackupdataDbk Brequiredtobewritten
into the EEPROM 340 at shutoffof the operatingpower 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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) $109%4 <| <& ()-0!)$10% <| <& ()-0j 10%& ()-YZ[\]{\ =& " 10%
3" 10%& () - SP" 10%& ()- 10< 10< 10<0<910%& ()-V!' 1$10%<& ()-=

1 1$10% <t . . .
70 dE(\ =g 1098 1008 ) “BPLBHERE ) RA OO REBE TS S BN T® [P rovkes
() - " =XTdEL\S a@é"lO%)P"lO%&'() & 10%& ()-)<%

1096& () P 10%& ()-3) $10%&’ () - 109%& () - 7v>ZdE{\ =& " 109&510%& () - 310%& (

1P" 109& / $1 & -PY109%x& | +P" 1 %< 110%s5& (). - Y
é.. 10%<&' T)-gg%")]/.0%< .14?) {1}1? 5<RT55% gw):a Dpt 8%14@.) FL\’II/\gl\fL tJner 1%0

part of the sequential backup dataDbk A. However, since the tuner

5 1s in the reception state when preset operation is done and thus

the mute mode is OFF (No in step S16), this data is left unwritten

to the EEPROM 340. If the operating power is shut off immediately

after this occurrence (No in step S4), this data is written 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-shutoff backup data Dbk B. If the tuner
preset data Dpt is included in the under-shutoff backup data Dbk B

15 so as to be written whenever the operating power is turned off,
the under-shutoff backup data Dbk B will amount to about 110 bytes
(50 + 60). To write about 110 bytes, 825 msec at maximum or 400
msec in practice is required.

The capacitance of the capacitor 360 provided forvoltage

20 retention in the event of shutoff of the operating power greatly
differs according to whether only about 150 msec is enough or about
400 msec 1s 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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109%& d?%%@% gtpgeﬁig&éz& f}il_%égér words, under the cdndition that
%{O0Y<& ().~ 10%<&'.g - %L) )*FHb@& ") $10%s<& ()-@6: $LOUE& () - ;!
6: $10§;o<<§}t€3 cappti %@8% % wRAPYC PO G 0 -l tAgE ref eI dREEE 9 EHES1 00k <
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) $109%8&' (920G F1? FPLlE0PP @R tertisrnty re ook gapRodi o 1ipfk kg coppletedq () - -
10<< 10<< 10<<! Acl1$109%<<& ()-Y 012C34NAL5SwWX6P@' ! c1$10%<<& ()-Y
& $10%<& PLEarerg) porerding: tg whighrartjonlof the multi-source section
)$10% <| <& ()-i!)$10%<& ()-iL555556770P@&' ! c1$10%<
) $10%<& (DA0,| kPEODER&I Y ve FIIR2<&r( Fhe MOAAM 10xer 049, Bic 13108k <&« LY 789
D0<;; ZX6P@ ! 1 3$109%<<& ()-!3%10%<& ()-'q
& $10%=<&NE -tHim& 0% (D AHF] 3% dperati Hopsidl).- : ;
o <=>0M@& ] 3310%<! KF$109BB& () -: ! FS109& () -!'{ S$10%& ()-9! S$10%&' ()-9
10<<100<< 10<<>>?ARAGAIBKSZLR P@ |d:3HH0%<bf 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 example
of the voltage retention time of the capacitor 360 observed when
the cperating power is turned off during use of the DVD drive 132 2.
15 AlthoughanACoperatingpower isused, theresultswill bebasically
the same when DC is used. The values shown are those obtained
by experiments. Different values 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 tuner memory
(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
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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 voltage
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
cf the tuner.

20 Accerdingly, 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, thetunerpreset
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
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It will take about nine seconds at maximum or about six

seconds in practice if the entire backup data Dbk is written into
the EEPROM 340 as the under-shutoff backup data Dbk B. The present

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

As described above, according to the present invention,
the capacitance of the capacitor 360 can be widely reduced, and
this provides an advantage of reducing the cost of themulti-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 numercus other modifications
and variations can be devised without departing from the scope

20 of the invention.
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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
10 multi-source audio apparatus;
opérationstatusholdingmeansforholdingtheoperation
status information of the multi-source audio apparatus;
nen-volatile memory means for storing the operation
status information;
15 power stcrage 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
20 selectively writing the operation status information into the
non-volatile memorymeans depending onwhether or not the operating

power is being supplied.

2. The backup system according to claim 1, wherein the

25 operation status information includes first data to be written
28
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being supplied to the multi-source audio apparatus and second data
tobewritten into the non-volatile memory means when the operating

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

3. The backup system according to claim 2, wherein,
whileoperatingpowerissﬁpplied,theoperationstatusinformation
write means writes the first data into the non-volatile memory
means using the operating power, and when the operating power is

10 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.

4. The backup system according to claim 3, wherein the

15 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.

20 5. The backup system according to claim 1, wherein the
non-volatile memory means compriées:
an operation status information storage region for
storing the operation status information; and
a program storage region for storing a program for

25 correction processing executed in the event of an occurrence of
29 '
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8. The backup system according to claim 1, wherein the

non-volatile memory means is an EEPROM.

9. The backup system according to claim 1, wherein
15 informationonpresetstationselectionsetbyauserisalsowritten
into the non-volatile memory means when the operating power is

shut off during cperation of the analog tuner.

30



