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reproduci ng apparatus and a nusic reproducing nethod suitable for use in
10 a car tel ephone or potable tel ephone. Related Art In portable tel ephone
systens such as PDC (Personal Digital Cellular Tel ecommunication System
known as analog or digital cellular systens, or PHS (Personal Handy-Phone
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The present invention relates to a music reproducing

apparatus and a music reproducing method suitable for use in

10 a car telephone or potable telephone.

Related Art

In portable telephone systems such as PDC {Personal

Digital Cellular Telecommunication System) known as analog or

digital cellular systems, or PHS {Personal Handy-Phone

15 Systems), a telephone terminal device rings to alert a user

at the time of arrival of a call. Conventionally, the alert

was made by beeping sound, but it has recently replaced by a

melody because the beeping sound is a kind of noise offensive

to the ear.

20

The above-mentioned type of conventional telephone

terminal device can generate a melody, but the melody is far

from satisfactory guality.

To solve this problem, the use of a music piece

25

reproducing apparatus w%th an automatic performance function
has been considered effective. Such a conventional music
piece reproducing apparatus capable of automatic performance

includes a central processing unit (CPU}, a read only memory

This Sheet Has Been Replaced
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(ROM), a random access nenory (RAM and a tone generator. It reproduces a
pi ece of mmODeIawes ol | ows: The CPU executes an autonatic pettQoriRRom
programstored in the ROMto read nusic data fromthe ROMor RAM while
setting tone generation 5 paraneters on the tone generator. Such a

tel ephone termnal device is required to be conpact, |ow priced and

o or it | onc! (R0Rh, dNaRloh addbdd oyl (RARTLASYE LN dddS Rl 1t

operations such’as to process 1ncomng an goi ng ca make

di splay. |nrephetud@svargfecd fofl RugdleSiae RbEEEWE EPHOLUSING Us, I's
used in a potable type of the tel ephone term nal device, the nmust

carry out repteddcicopenformants OrYiRed kRozddi Lhofhd oM ey rd-R1 aRRARY
functions, and this requires a high-speed CPU The higher the processing

speed of théaCRUfrehether®ON hyr FB\M elhdikeornettingi tade dmticamicgest s. The use
of a nelody ICwith a nelody reproducing function is also known. The
mel ody 1€ | 2EBRSERTEL @Y Bie dLonpgeng@adpator, a sequencer, a ROM for

storing nusical gcore data, and another ROMfor storing tinbre data. Upon
recei pt 20 of a RHSRCErEpILRRRAG FPTHERLUERY bRe f FDrFediEinas dicd®e t he

lody IC d | ody_t | i cal dat d fromth
nusi cal scoP € HATA” REIFWACT] M Suleda PRORIORRE: t (M6 BU4REaTRGVRY| 1 such

lody ICj,S¢]  odhQ &t el.ephone. terninal device, the CPU i
ot requi 1 cAUES BECRERE St WeRel BECBPREHLENT (e & i ret e shmkes 11
Y b obpuever, has

possi bl'e t0;H86mBAg ! HEXRENEI g |RWASPESRE 415
a smal | sto%agemca%acity for f%e tinbre dg§géﬁ%gﬁu%ﬁgﬁgtorage capacity of

the tinble datasWOH1¥Hd 6T RCYHidReOr8p288ucBng apparatus is used in a
potable type of the telephone terminal device, the CPU must
carry out reproduction of a music piece in addition to other
telephony functions, and this reguires a high-speed CPU. The
higher the processing speed of the CPU, the more the

15 telephone terminal device costs.
The use of a melody IC with a melody reproducing
function is also known. The melody IC is constituted of a
tone generator, a sequencer, a ROM for storing musical score
data, and another ROM for storing timbre data. Upon receipt
20 of a music reproduction instructicn from the outside, the
melody IC reproduces melody tones along musical score data
read from the musical score data ROM with timbres read from
the timbre data ROM. If such a melody IC is incorporated
into a telephone terminal device, the CPU is not required to
25 perform reproduction of a music piece, and this makes it
possible to use an inexpensive, low-speed CPU.
The melody IC, however, has a small storage capacity for

the timbre data ROM. The storage capacity of the timbre data



ROMis so snall that the nunber of parameters and kinds of tinbre data are
limted, WRPMIHI03 nakes it difficult to generate tones of PRTYROCNSHO ty or
a variety of tones. Further, the nelogy IC has a small storage capacity for
5 the nusical score data ROM such that the nunber of storable nusic pieces
and the length of a nmusic piece to be reproduced are limted. The storage
capacity ®oM e muSismalllsthae datanukbbdliof spasaméterdaind kiid@e gount of
nmusi ¢ data needed for reproducing a nusic piece of high quality cannot be
stored, 1CGimipaecidater arebilimagedl | apdt thopenakesditsdffionguedity from
bei ng reproduced. OBJECTS AND SUMVARY OF THE | NVENTI ON I n consi deration of
t hese cir appsratCedones P§ RagbppeatitysobfatveriRescedf ¥oR@&%tion to
provi de a nusi ¢ pi?Fe r%grodugiag ap aratus and a nusi c pi ece reproduci ng
met hod that endBFdPehsitEepMECRLY ChBaT P r BBRLLSTRTFIR 2RI Y % i nbr es

even thoygh a nenony for storin I nr t a smll stora

capaci f’y. % ﬂusﬁlgaé'ngt & (‘)%jtgcgogf Sf“ﬁg gg%geﬁ&?gi?\u S‘?ﬁ’f O%Et%{‘bg%(/]rede a
nmusi c pie .epr, N p at d I G PI repr | d
That _enabl e e kg ene RRET MR oP0E T AaF1 R BEGue | 67 SO dRdET |

though a M pfidedt OTh8UstHHSEE SHHE HAlF N i iRldl HYR0Gatapaci ty.
25 It is a further object of the present invention to provide a nusic

pi ece reprROMGCINGARRA1AL thataanlargepafoant r eprvgst Nga t®t hoskie@nEb@
t el ephone term nal device, by which nusic pieces with tones of high
qual ity carep®dusEmedscewsWe Piete608 POIhJIP08106H 9Gandoevies sidied,
| ow- speed processing unit.

[0 thereby prohibiting all but some melodies of low quality from

being reproduced.

QBJECTS AND SUMMARY OF THE INVENTION
In consideration of these circumstances, it is an object

15 of the present invention to provide a music piece reproducing
apparatus and a music piece reproducing method that enable
music pieces to be reproduced with a variety of timbres even
though a memory for storing timbre data has a small storage
capacity.

20 It is another object of the present invention to provide
a music piece reproducing apparatus and a music piece
reproducing method that enable music pieces to be reproduced
with a variety of timbres even though a memory for storing
music score data has a small storage capacity.

25 It is a further object of the present invention to
provide a music piece reproducing apparatus, a music piece
reproducing method, and a telephone terminal device, by which

music pieces with tones of high guality can be reproduced



In order to achieve the above noted objects, an inventive nusic

r epr oduci ngv@pPHIEEY us conprises a tinbre data nenory that REEIRPOOFIPt ed
capacity for storing tinbre data 5 corgesponding to a first nunber of
tinbres, which is less than a second nunber of tinbres reserved in a data
source, an interface that can be operated to transfer the tinbre data

fromthe dakgefOuWi€R &OléWespeddrddrisaimgnaaytso that the tinbre data
menory stores the transferred tinbre data, a 10 score data nmenory t hat

stores score dat anr epiesett i axhievaidine aposeenodeficokigenes admor that is set
with a tone generating paraneter derived fromthe score data stored in the
score dataiggentyvéonugeoeraproipdioneapphrehesnuenprpseces @b data
performance controller that interprets the score data to read 15 out tinbre
dat a desi gnagkepdrbythhe seora Uhtadd aagaa tlyi fbrestdatag netmwisye faatasset ti ng
the tone generator with the read tinbre data so that the tone generator
can genef at eotrlresponasng hawi A 0f it mesneye off tedbbgst hehselor s dedss
Preferably, the tone generator can concurrently generate 20 a third nunber
of tones al kgkhed becorEpeatbare gArtimtafest hesemusiicipi ecéatahéwhray e diot
nore than the second nunber of tinbres available by the tinbre data
menory, andihkerfpeef ehatncan contomddatied eadsrantsfernbhe tatere adgespondi ng
to the third menber of tinbres which are assigned to the 25 respective
parts accor &b thet hetacosercatto e ivivdikl datel mehooni So afipst aghes
conprises a processor WO 01/11603 PCT/JPOQ 05199 5 that processes data to
execute a tasSkbra fenaryedeyy cetdiwed themunz€erdatiatincreddags Musi ¢ data
conprised of tinbre data and score data to represent nusic pieces, and a
music |0 score data memory that stores score data representing a music

piece, a tone generator that is set with a tone generating
parameter derived from the score data stored in the score
data memory for generating tones of the music piece, and a
performance controller that interprets the score data to read

15 out timbre data designated by the score data from the timbre
data memory for setting the tone generator with the read
timbre data so that the tone generator can generate the tones
having timbres specified by the score data.

Preferably, the tone generator can concurrently generate

20 a third number of tones allotted to respective parts of the
music plece, which are not more than the second number of
timbres available by the timbre data memory, and the
performance controller reads out timbre data corresponding to
the third member of timbres which are assigned to the

25 respective parts according to the score data.

An inventive electronic apparatus comprises a processor



reproduct%a? Qﬁwb§e t hat operates according to the nusic data 5 under
control by R B ocessor to reproduce a nmusic piece in assRECHEROPBFIMN t h
the task executed by the processor, wserein the nusic reproduction device
conprises a tinbre data nenory that has a |limted capacity for storing
tinbre data corresponding to a first nunber of tinbres, which is less 10
than a sectimsit nprdeesods tdaty 6 reoeentedai nabke aemBhyrdedb¢ece @Ratnterf
ace that can be operated to transfer the tinbre data fromthe nenory

devi ce to méreotizds edalta aimenniing mushiat dahe coinpbicedabs FERBEY 8heses the
transferred tinbre data, a score data nenory that stores score data

repr esent i amd ascamse cdatid 1% ecxpresdamneaugerepakoest hahdi 8 sakivith a tone
generating paraneter derived fromthe score data stored in the score data
menory forregenedadtion tdeneisceftiidte apesiatepi acepraifigatopehbomniBR6Cdata
controller that interprets the score data to read out tinbre data

desi gnat eduhger heostork bfatthd romdessoti tbr eepBodate aeimuksycl piesgt thng t he
tone generator with the read tinbre data so that the tone generator can
gener at e tassochasiomavitly therbrask sxecutieddblythhepsooeesdat awhBreigr ably,
the tone generator can concurrently generate a third nunber of tones

al lotted tthe espeiti veppaiuctiofn tdeyicks comprespseaetimbrehdata fehodPpr e

than the second nunber of tinbres available by the tinbre data nenory, and
t he WO 01/ 1803 &£CTd JPDOi0E] Shpasiper ffornanoeingntimbrer daeads out tinbre
data corresponding to the third nmenber of tinbres which are assigned to
the respecervespardinactoralifigrstto numbescoife tdmbaesPr eheecnbliy, 16be
i nventive el ectronic apparatus further 5 conprises a conmmunication device
t hat ckh cbtmamng csecond tiumber of timbres reserved in the memory device,
an interface that can be operated to transfer the timbre data
from the memory device to the timbre data memory so that the
timbre data memory stores the transferred timbre data, a
score data memory that stores score data representing a music
15 piece, a tone generator that is set with a tone generating
parameter derived from the score data stored in the score
data memory for generating tones of the music piece, and a
performance controller that interprets the score data to read
out timbre data designated by the score data from the timbre
20 data memory for setting the tone generator with the read
timbre data so that the tone generator can generate the tones
having timbres specified by the score data.
Preferably, the tone generator can concurrently generate
a third number of tones allotted to respective parts of the

5 music piece, which are not more than the second number of

timbres available by the timbre data memory, and the



external database to download therefromnusic data into the nenory device.
An inventi Ve %&L¥3hony term nal apparatus conprises a comPGAIIBEHISEI unit
that transmts a signal to a renote 10l ocation and receives a signal from
the renote location, and a nusic reproduction unit that can reproduce a
music piece in association wwth the signal, wherein the nusic reproduction

unit conpriRas Amaake cltac MBEP YeddAlodte MAkbERS 45€Ar BofpbapoRh@Di@SENt | NY
a nusic piece, a tone generator of a frequency 15 nodul ation type settable

Wi th paramshfd $Hifa GeReeal bBJtiMSFdPRE DR der @gueaaramedutgéi on to
synt hesi ze a tone, and a performance controller that sets the tone

generator WddheA3RaTRLeES 2660FEHAY {0 {Me JTFY lige@. score data for
enabling the tone generator to synthesize tones of the nusic piece 20

represented by e 6ah8ydatfe PAeLEF AR Yo1ddi& oMY @pbBREEAHCELLPHANI T
further conprises a tlngre data nmenory that has a limted capacity for

menor i zisng ddpyi At coRmifERRPHb AW Pidk RiRAeRNMcBRRun DHADEN wofn taATbr es,
and the perfornmance controller interprets 25 the score data to read out

tinbre data suUiRsSPeRdandskotd abimbsLs dasdaiaad ik ikhaas80f grdatge f rom
the tinbre data WO 01/11603 PCT/ JP00/ 05199 7 nenory, and sets the tone

generator agadi MEWi@et.he read tinbre data to thereby enable the tone
generator to synthesize the tones of the nusic piece having the tinbre

desi gnated by thg %%at%bate§e§‘s@ﬁﬁr@é)ﬂmnatlh%ﬁpa&ia%@_eewagyszgé@naunit
further conprises an interface that can transfer data including the
tinbre dat aigiuentile WSitCthepr ofaedhors Widigd Aoher remote
10 location and receives a signal from the remote leocation, and
a music reproduction unit that can reproduce a music piece in
association with the signal, wherein the music reproduction
unit comprises a score data memory that memorizes score data
representing a music piece, a tone generator of a freguency
15 modulation type settable with parameters for generating
harmonics by frequency modulation to synthesize a tone, and a
performance controller that sets the tone generator with
parameters according to the memorized score data for enabling
the tone generator to synthesize tones of the music piece
20 represented by the score data.

Preferably, the music reproduction unit further
comprises a timbre data memory that has a limited capacity
for memorizing timbre data corresponding to a predetermined
number of timbres, and the performance controller interprets

25 the score data to read out timbre data corresponding to a

timbre designated by the score data from the timbre data



units, the interface being operated for transferring the tinbre data to
the musi c WeHYYEction unit so as to load the 10 tinbre dRCTIREHRNYS
Preferably, the inventive tel ephony term nal apparatus further conprises a
central processing unit that treats various data and a nenory unit that
reserves various data including nusic data conposed of score data and

tinbre datgemb2yWhanai BetBeth8t €6A&CHn Sr O HRDAGR] P HHL xRy t he
central processing unit for transferring the tinbre data from the nenory

unit to theikb¥er aadat @oMeHBENDLYf eh&E1IUEHE tomP giHerddtyr Wyt and for
transferring the score data from the nmenory unit to the score data nenory

of the nusisgn2Besapeoduet t6fesNbt . the afes 2! yieddndBIHY Y HE tintRSLr Ves
tinbre data corresponding to a first nunmber of tinbres, wherein the

tinbre dat yczEREYed bihénBustéreegapgducti on unit nenorizes tinbre data
being transferred fromthe nenory unit and 25 corresponding to a second

nunber gf tinbr egeairad1yrethesfusibapepheaddtSdn iHberrtHdbres, wherein
the tone generator WD 01/11603 PCT/JPOQO 05199 8 can concurrently generate

a third nudmprafselsonns iakkeFhed tRatr €speetanEeDArdstHiiddmrudity and ece,
whi ch are not nore than the second nunber of tinbres available by the

tinbre dat aimBREDRALadBetWaeheitRet s PET FOP FEMEEE Lot ¢ &ind edferoOUt 5
tinbre data fromthe tinbre data nmenory corresponding to the third nenber

of tinbres yliteh ane asteghadet Deihg bPEPEEEE VEOr PEFaIss POl Nthe O t he

score data. Preferably, the conmunication unit can receive a signa

represent i ndmirdeh@atel tbhehecaueidatrapasdutbeor i g€ $Htds SO 1oad the
10 timbre data memory.

Preferably, the inventive telephony terminal apparatus
further comprises a central processing unit that treats
various data and a memory unit that reserves wvarious data
including music data composed of score data and timbre data,

15 wherein the interface is operated under control by the
central processing unit for transferring the timbre data from
the memory unit to the timbre data memory of the music
reproduction unit and for transferring the score data from
the memory unit to the score data memory of the music

20 reproduction unit.

Preferably, the memory unit reserves timbre data
corresponding to a first number of timbres, wherein the
timbre data memory of the music reproduction unit memorizes
timbre data being transferred from the memory unit and

5 corresponding to a second number of timbres which are less

than the first number of timbres, wherein the tone generator



10 as to dqw@l Pf %he sanme into the menory unit. An inventive nusic

r epr oduci ng 6’8&63 us conprises a score data nmenory that hX&ETAPPIRHI%d
space for storing a part of score data which represents a nusic piece and
which can be provided froma data source, an interface that can be 15
operated to | oad the score data fromthe data source into the score data

menory, a tesg @6NCEBESitiYajerderatel avthir® niid Akl RalaMRhaLdeh Led
fromthe score data for sequentially generating tones of the nusic piece,

a performapespeenivel pred hat t9ednaslitapl¥cd Ui RUE AN @cIC Ho-e2Qndat @
fromthe score data nenory so as to set the tone generator wth the

vari abl e patnagEesgEoRE CRIMHEY dfo thiR8rek ehih £VASsh &0 e latiamand 5@ taenory
nonitor that detects when a vacant area is created in the limted space of

the score gaharyPr@ny WO SLGUENbbakorRhfEE V@ n il e SeUR dRla for 25
operating the interface to | oad another part of the score data into the

vacant &y eatihbes eyt £ngdin e Rembeaea¥€: OdéidSP T RTHsHRY R I +8e

generator to continue the generating of the tones of the nusic piece.

Preferably, thhedi muebds W MisitreseRhOEHCAPE 2PPRsiddISco e RespeRRLkLSes a
tinbre data nmenory that stores tinbre 5 data corresponding to a nunber of

tinbres, whgaets idbecopeiiprimnee gepkbeohkes. reads out tinbre data
corresponding to a tinbre designated by the score data fromthe tinbre

data nenory, anpr&eéSaBe tORE BRRBHAERE 1%k lihiheditadddifiy & @Qﬁﬂal _
t hereby enabling the tone generator to generate the tones of 10 the nusic

pi ece havi ngephessiesigpalathdr 1M eneASchbhY ead iy G agld AinbrAPRALAL U3
conprises a processor
0 as to download the same into the memory unit.

An inventive music reproducing apparatus comprises a
score data memory that has a limited space for storing a part
cf score data, which represents a music piece and which can
be provided from a data source, an interface that can be

15 operated to load the score data from the data source into the
score data memory, a tone generator that is set with a
variable parameter derived from the score data for
sequentially generating tones of the music piece, a
performance controller that sequentially retrieves the score

20 data from the score data memory so as to set the tone
generator with the variable parameter according to the
retrieved score data, and a memory monitor that detects when
a vacant area 1is created in the limited space of the score
data memory upon sequential retrieval of the score data for

l5 operating the interface to load another part of the score

data into the vacant area, thereby enabling the tone



t hat processes ta to execute a task, a nenory device tha | zes data
I ncl udi ngwg(',’yflbsg%ata representative of a nmusic piece, and{’g”ﬁ@%gb%

reproducti on device that operates 15 @according to the score data under
control by the processor to reproduce a nusic piece in association with
the task, wherein the nusic reproduction device conprises a score data
menory tpehehatorm tpntortinpacthe gengxatiing eHhihe Fonesood dhea, which
represents a nusic piece and which can be provided from 20 the nmenory

devi ce, amushtepiece.that can be operated to |load the score data fromthe
menory device into the score data nenory, a tone generator that is set

Wi th variabl e pae@ireably.dthévigverbhye Heust® reRRAMTIANT ARPAGHLIS | v
generating tones of the nusic piece, a performance controller that 25
sequent i alfuythetr compsishe acbimbrat @2tz oreNeRY sttt HA%ES FEMITR so as to
set the tone generator with the variable WO 01/11603 PCT/ JPOQ 05199 10
par aneb er dateorcdirmgspondhagr £0r fefBEPSECPE HHERCESHind"RETRIForiPe noni t or t hat
notifies the processor when a vacant area is created in the |inmted space
of the scpesrfoamansenceptupdherstgadnt Paf FHaPTe A tHICAFRESRVYE R, so
that the processor 5 operates the interface to | oad another part of the
score data timbmet desionpiteddbyi thei acrehdatachiem athan o¥mte d3td t ed
space of the score data nenory, thereby enabling the tone generator to
conti nue memogameaad §§tsf theetppRegeBereaher WLER cthf €224 THLNR%ES datiit .y,
the inventive el ectronic apparatus further conprises a tinbre data nenory
t hat st or etheriekyr @ng®lingcdhee$pBRIPARCEBLAT NERDERNSF2ES nBR®stORGRIE n t he

performance controller reads out tinbre data_corresponding to a tinbre
10 the music piece having the designated timbre.

An inventive electronic apparatus comprises a processor
that processes data to execute a task, a memory device that
memorizes data including score data representative of a music
piece., and a music reproduction device that operates

15 according to the score data under control by the processor to
reproduce a music piece in association with the task, wherein
the music reproduction device comprises a score data memory
that has a limited space for storing a part of score data,
which represents a music piece and which can be provided from

20 the memory device, an interface that can be operated to load
the score data from the memory device into the score data
memory, a tone generator that is set with variable parameter
derived from the score data for sequentially generating tones
of the music piece, a performance controller that

25 sequentially retrieves the score data from the score data

memory so as to set the tone generator with the variable



designated by the score data fromthe tinbre data nenory, and 15 sets the
t one generaYvérm(M‘i“ﬁ the read tinbre data, thereby enabling ROT&IPLHIEIS
generator to generate the tones of thejgnusic piece having the designated
tinbre. Preferably, the inventive electronic apparatus further conprises a
communi cation device that can conmunicate with an 20 external database to
downl oad t heaebmetrescaceotding i td aneh@etiREVEY de¥TEedatdEC Uil N0 ey

aspect of the present invention, tinbre data transferred through the

interface amenstorethantoothfied ither @rdabasstownge AeddGant hersd orage
capacity of which is 25 available only for required kinds of tinbre data,
so that thecrdatadaimunhe f bimpesdrspiaeks ofnthbestbidr €atitmmertid, R drar ge WO
01/ 11603 PCT/JPOQ 05199 11 enough to obtain tones of high quality even if

the tinbre sdgtansialagetnbavsl ES theS@eblestotagessapasi tdhe NI ERSOr
reproducing a piece of nmusic with tones of high quality. Further, anong the

many kindls operhmbsetHat ansénfatk ith 12athenstREATSaFENS HOVEIRE Qs de
the nusic piece reproducing apparatus, only the tinbre data necessary to

reproduce afpbrcehef memsie dswide antberhedvheahbhearaisi & PhRCe s gRduci ng
apparatus and stored in the tinbre data storage neans, so that several

kinds of tisbaeedafatbansdersealac adnblyf OEntpeBe MAL Y Gthd hefi ece of
music is to be reproduced even though the storage capacity of the tinbre
dat a storaggenaeansri sosomttinden thddigeheratihgt be thebighdatar ane
downl oaded to an external storage neans through a communication line, a
choi ce of tmobte pgata@ecan be wi dened. 15 Al the data processing neans has
to dois to read

[0 Preferably, the inventive electronic apparatus further

comprises a timbre data memory that stores timbre gdata
corresponding to a number of timbres, wherein the performance
controller reads out timbre data corresponding to a timbre
designated by the score data from the timbre data memory, and
15 sets the tone generator with the read timbre data, thereby
enabling the tone generator to generate the tones of the
music piece having the designated timbre.
Preferably, the inventive electronic apparatus further
comprises a communication device that can communicate with an
20 external database to download therefrom score data into the
memory device.

According to one aspect of the present invention, timbre
data transferred through the interface are stored into the
timbre data storage means, the storage capacity of which is

29 available only for reguired kinds of timbre data, so that the

data amount for parameters in the timbre data can be large



desired tinbre data and to send the sane to the nusic piece reproducing
appar at usv0i0{/11683 not required to carry out reproducti on oOPCHIRH0HEWI of
music. This allows nusic of high qughity to be reproduced even with a

| ow- speed processing 20 unit. In addition, if the tone generator of the
musi ¢ pi ece reproducing apparatus provided in a tel ephone term nal device
i s adopt i Bgoaghr equebBeyifDtohes | o HBfhafhaiits aWwantifofthe ivThibe-edat a
required for the frequency nodul ati on type of the 25 tone generator can be
extrenel ydaedustdragapaeansthas hatsmdln stwenaafeo roapaeitnyy, thhexredly t he t one
generator (PCMtone generator). Therefore, even if the tinbre data is
transmi t t #€PrRAVGERJdaa| Bhespeel Mugke Ml oirnea wf hdghwWauayity603

PCT/ JPOQ 05199 _ 12 exang%e, due to | ow speed of data processing by the data
processi ng meaRYTtPRE -t ePepfokRe tBRARY nedndfo At £ ITT S At fdered pitece of

icwith iety of t f . hi gh ity Further, si th t
of 11 nbr o WA ACPESEteehS "BraB a0\t i, ML s e a picco of |

oS gt ! Bk 9BACIholbBhar LAl | YnfONhE SRS A ddLdb P, data

st orage nea age capaci I s smaller. ing to

anot her aspechaftet REpREEECBE MBYLOALD, triNEFb Ao GAN e Sfhd T PiGeLd 1N

the nusi cal "score storing 10 nenory, a next portion of the nusical score
data is sylapegueeiiny hppdedtibt andhetsBs®@rin Bie StiGibre G rAdiye a

nmusi c piece of a high quality requiring a great .data volunme can be
repr oducetheanan tsbothhtt beveangiickinds coft imbue NMEnr \carhase asaldted
capacity. 15 Further, the CPUis not required to execute the nusic
I0° for tones with which the piece of music is to be reproduced
even though the storage capacity of the timbre data storage
means is small. In addition, if the timbre data are
downloaded to an external storage means through a
communication line, a choice of timbre data can be widened.
{5 All the data processing means has to do is to read
desired timbre data and to send the same to the music piece
reproducing apparatus; it is not required to carry out
reproduction of a piece of music. This allows music of high
quality to be reproduced even with a low-speed processing
20 unit.

In addition, if the tone generator of the music piece
reproducing apparatus provided in a telephone terminal device
is adopting a frequency modulating method, the amount of
timbre data required for the frequency modulation type of the

25 tone generator can be extremely reduced compared to that of a
waveform memory type of the tone generator (PCM tone

generator). Therefore, even if the timbre data is

transmitted through a low-speed transmission path, for



reproductign process, but sinply executes a data transfer process of
feeding a ﬁ%??”’dB?"’[ion of the nusic score data when a vacaPfT/H0845598
yielded in the nenory buffering the nysic score data. Therefore, the CPU
of noderate speed may 20 be sufficient to reproduce the high quality of the
mel ody tones. BRIEF D .SCRI PTION OF THE DRAWNGS , By way of exanple and
to make t heexi@sgie ptdwn twrlewispaed 25 datarmmxedsinpuie tthet Hata
acconpanyi ng drawings, in which: Fig. 1 is a diagramshow ng the concept
of how to pROERIBknNIMRHEansdattiiet seporhone tteigichaewileen canngeprogiteee
reproduci ng apparatus of the present invention that enbodies This Sheet Has
Been Repl ac2dPi9939 19 PUELF) ¥t 21 Y31i8t W@ D10 P pa&iohrauadstve 13 a

ot abl & ¢ ol BHRe: TS Shes ABOHPhQPEnF CHOUE i KrBGdreR BRTETRuS ¢
[ ' t f -t.h | I that 5 I

PLece TSP OSYEL NS ARRRIAY U 0balhs. BT BRERL ARVRILIOT o2 ol e @

pi ece reprogug] g, apRATA Us Jrea @RRhI f &4 O Anpol A&, tRISRANANGLFLY- 3 is a

di agram show ng an exenpl ary configuration of a music piece reproducing
unit as praghé Coehidyd hagaesity otOwRiegei & eprptusd Ng apparatus of the

present invention that enbodi es the nusic piece reproducing nethod of the
present inventizscodding 4d anatideagaapeshond Nthapmeml angknéisusi cal
when a vacant area is created in the musical score storing

10 memory, a next portion of the musical score data is
subsequently loaded into the memory. By such a construction,
a music piece of a high quality requiring a great data volume
can be reproduced even though the music score storing memory
has a small capacity.

15 Further, the CPU is not required to execute the music
reproduction process, but simply executes a data transfer
process of feeding a next portion of the music score data
when a vacant area is yielded in the memory buffering the
music score data. Thefefore, the CPU of moderate speed may

20  be sufficient to reproduce the high quality of the melody

tones.

BRIEF DESCRIPTION OF THE DRAWINGS
By way of example and to make the description more clear,
28 reference is made to the accompanying drawings, in which:
Fig. 1 is a diagram showing the concept of how to
download music data to potable telephones when a music piece

reproducing apparatus of the present invention that embodies
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score datg f used in the nusic piece reproducing 15 apparat us
accordindapgﬁéﬂggenbodinent of the present invention; Fig?ggu?gmﬁnﬁiagram
showi ng an exanple of a tinbre data ihormat for eight tone colors witten
in a tinbre data storage unit (Voice RAM in the music piece reproducing
apparatus 20 according to the enbodi nent of the present invention; Fig. 6

i s a di agramushowphgcanrerpgueing methndr@f dhe preiseatylinyeation dsta used
in the nmusic_piece reproducin apparatus according to the enbodi nent of
the preseAPPligdefiri SRe patable %elepPhPnfsigram showi ng the detail ed

arrangenment of __an EIFO in_the_nusic piece reproduci ng apparatus according
Fo “The enbodi FAr 61 LEnB BHESERT TRVBHS on epaigert P i or
expl ai ni ng .t he a i.qn..f S <) ced [ 1111
111111 1 Diets, f%ﬁg%ggigﬁéggrﬁ% J?J%ge“%fg%sse?’}e %nﬁ%ﬂtﬁotq%eéhrﬁ}si c piece
repr odci %%lg%a&@%akuaua%%%eg f@ﬂr&m‘cﬁ'@%m & drhe greassit

i nvention; Fig. 9 is a flowhart show ng musi c piece reproduction support
processi ng neeatdbad wh¥na t B¥Shasi ERbLéfe argiahl ey tdrphans tis which the
musi ¢ pi ece reproduci ng apparatus of the present invention is applied,
Fig. 10 i appldiedgrteamasponahleatebaphgneati on of a frequency nodul ation
type of tone generator as an exanple of the tone generator in the nusic

pi ece reproduciFdg-.appasagudiaggancsbeding an expmmpdarylicmiiidiratiomr esent

invention; Fig. 11 is a diagramshowi ng a configuration of another
of a music piece reproducing unit as practiced in the music

{0 piece reproducing apparatus of the present invention that
embodies the music piece reproducing method of the present
invention;

Fig. 4 is a diagram showing an example of a musical
score data format used in the music piece reproducing

15 apparatus according to the embodiment of the present
invention;

Fig. 5 is a diagram showing an example of a timbre data
format for eight tone colors written in a timbre data storage
unit (Voice RAM) in the music piece reproducing apparatus

20 according to the embodiment of the present invention:

Fig. 6 is a diagram showing an example of a format of
timbre allocation data used in the music piece reproducing
apparatus according to the embodiment of the present
invention;

25 Fig. 7 is a diagram showing the detailed arrangement of
an FIFO in the music piece reproducing apparatus according to
the embodiment of the present invention;

Fig. 8 is a diagram for explaining the operation of the
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frequency nodul ation type of tone generator as an exanple of the tone
generat or iWOPHEMsi ¢ pi ece reproduci ng apparatus accor di RGTARO(0FE9
enbodi ment of the present invention; 43 Fig. 12 is a di agram show ng an
exanple of a tinbre data format for eight tone colors witten in the
tinbre data storage unit (Voice RAM by using a frequency nodul ati on type
of tone genBiBPoinathe Heugich@igaserapyrditpintearertatyt aaconddmdodeci ng
apparatus according to the enbodi nent of the 20 present invention; and Fig.
13 is a di a§ranPeheM TR Aettdla SFeFEPRatrBeNERRY: tinbre data shown in Fig.

12. DETAI LED DESCRI PTI ON OF THE L NVENT|ON 25 Fig, 1 js_ a diagram show ng
the concept of h ﬁ?to$ Horvth | LY HESitc s QWén?omB%% b?%??%ﬂ?ﬁﬂﬁ%ii?%%?n

e co nboPt o” X it . f
the. pr osent “RROBREI BACTRET S o R P SR st P8 a1 AL 'S e
e Beeny Rephagelohd i £ #1di ikl FLILLELUO 0433603 RCHOIEAONGRL08 15

nmet hod of the present i1nvention i1s applied to the potab t el ephones.

Systens for ¢pgt gbteechel ephanescrarie typigakky adopting cellular or cel
splitting nmethods that install many radio- 5 zones called cells in a

service area. Eaghgtatdoizonaiisyranagedihy aneonfigetatisod esf af base
stations A (2a) through D (2d). Wen users nmake calls from potabl e

t el ephones fragdendPimedulatidre Sipet iodnsohe gedenatyrtas epghorresypltchefcal | s
are first connected to a nobile tel ephone exchange station 10 through a
base stati ofheh&PnARABERS2 e Fadine: AFact BIRARcREPTOducing apparatus

10 according to the embodiment of the present invention;

Fig. 11 is a diagram showing a configuration of another
freguency modulation type of tone generator as an example of
the tone generator in the music piece reproducing apparatus
according to the embodiment of the present invention;

15 Fig. 12 is a diagram showing an example of a timbre data
format for eight tone colors written in the timbre data
storage unit (Voice RAM} by using a frequency modulation type
of tone generator as the tone generator in the music piece
reproducing apparatus according to the embodiment of the

20 present invention:; and

Fig. 13 is a diagram showing a detailed format of the

timbre data shown in Fig. 12.

DETAILEDR DESCRIPTION OF THE INVENTION
25 Fig. 1 is a diagram showing the concept of how to
download music data to potable telephones as telephone
terminal devices when a music piece reproducing apparatus of

the present invention that embodies a music piesce reproducing
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t he potable t Eﬂghones now bel ong, then fromthe nobile teleggpne exchange
station t% ral tel ephone network. The potable telepﬂgﬁ 19901 are
connect ed through radio channels tojshe base station responsible for the
radi o-zone 15 so that they can neke calls to other telephones. Fig. 1 shows
an exanple of this type of cellular system Shown in Fig. 1 is a case

wher e t he mutitaisl @ft dihepipaesent, ingentape LscaPRiief t ¥e ntke reefdh®ne
managed by a base station C(2c) in the base stations A(2a) through D(2d).
The pot abltelsphafi&sphones 1, 101 are connected to the base station 2c

t hrough radio channels SO th e .base sta ecei v, nd
process upward ¥ %;ﬁﬁﬁeﬁ t&gﬁgﬂes e sé%%y gg?%€l§$ocat|on

' eg S“a“csrg&d@th%uxg%eﬂe aﬁem LRl Qﬂaaéatﬁg{;ogﬂptzﬁl%§n§ef£&f§' bl e for

di fferent Zones oute ges of ase stations may overl ap

each athef, Té‘ecgﬁtiﬁ %ealtlsori% 28 dlelthaeah a2daar e nesd £l 4¢het 1410bi | e
r

exchange S atlon ough a multiplexing network, and plural nobile

exchange staldfs BY odsOlddlat ed v aarg@taeeTbltatSbﬁetAH@SaBeenrﬁh@h aced
X1111111 11111 111121121 11 WO 01/11603 PCT/JPOO 05199 16 exchange station
4, then copnezdpd tWhea geessamakel ephdrefremchargelstelephdes A lad gate
exchange stations 4 provided in this systemare connected to each ot her

t hrough a 10kl ay molhker swtokeng e qrsli®asly teflephonesexERangalisadFens 5 5
a, 5b, 5c, are located at each local area with a relay transm ssion |ine

connect i ngEihetn corarectRd tHR YdiRttae tedePbRDRe S¥EBARHGe SERLEPBNs 5a, 5b,

5¢, eshgbl%g?gggh a base station that manages the radio-zone to which

the potable telephones now belong, then from the mobile
telephone exchange station to a general telephone network.
The potable telephones 1, 101 are connected through radio
channels to the base station responsible for the radio-zone
15 so that they can make calls to other telephones.
Fig. 1 shows an example of this type of cellular system.
Shown in Fig. 1 is a case where the potable telephones 1, 101
are located within a radio-zone managed by a base station
C(2c) in the base stations A(2a) through D(2d). The potable
20 telephones 1, 101 are connected to the base station 2c
through radio channels so that the base station 2c will
receive and process upward signals when the telephones make
calls or perform location registration. Although the base
stations 2a through 24 are responsible for different radio-
95 zones, the outer edges of the base stations may overlap each
other. The base stations 2a through 24 are connected to a
mobile exchange station 3 through a multiplexing network, and

plural mobile exchange stations are consolidated by a gate
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connection with ordinary tel ephones. Then, in this case, a downl oad center
6 i s connecY@AP Y% he general tel ephone 10 exchange st ati on PEHIPRYOSIIe
downl oad center 6, new pieces of nusicggare collected at any tine and a
| arge nunber of nusic data are stored. According to the present invention,
musi ¢ data can be downl oaded to the potable tel ephones 1, 101 fromthe 15
downl oad cerehaggehatakiopohinethead damnelededetior al gerérphobeiepiedn®r k. When

t he potable tel ephone 1 downl oads nusic data, the user carrying the
pot abl e t el &FHA89IE §taricn et eflonel sahpeexeiandr Hovkilasd Lenter 6, so

that the potable t Iegho e 1 is connected to the downl oad center 6 in a
path 20 fr&HCVH e%o‘fL bFBLE F EPHINATE COPPRELEBWRP0BACRePERET GLRERRRHIE ¢ he
base station e _exchange station_3, the gate exchan%e Sstation

Q bi.l
4, the genefﬁ%a?e%ggﬁgﬁ%g&%ﬁa e st SEPBRAEa LRI YEuEe 5K e
exchange;st ati,onsab. sThen. ..t he., r OREL tgacghagrggtt gnd {he i ke on
S el o%t w?ﬁ% on" T

t he pot a%l e 25t el éphone according t e nmenu rndrca & (i spl ay

to downl oaq asing sdaba ASROCEMBLLLIA tHRRI.M S USIE fiid | this case,
the nmusic data is gorrposed of nusi cal 9(glcore data and tkliérrbg%enécf%tla. Usi ng

t he above- megliephedemekbndngonsyativns Bal, s sgheet, Has+ BeensRep! aced
1111111111111111111111111 WO 01/ 11603 PCT/ JPOQ 05199 17 tinbre data

i ndi cati ve cbnaecaibet yibh ¢todibsaxy Hdlepmosiesal Tisawy elflaiigi STRARE a
downl oaded to the potable telephone 1 individually. Fig. 2 illustrates an
enbodi ment @Pvaleadi epteted 51y epprohsdieng tappheagasenélt hel pplecaat
inventi?a tgi%hggggdgggtion 5b.

At the download center 6, new pieces of music are
collected at any time and a large number of music data are
stored. According to the present invention, music data can
be downloaded to the potable telephones 1, 101 from the

I3 download center 6 that is connected to the general telephone
network. When the potable telephone 1 downloads music data,
the user carrying the potable telephone 1 dials a telephone
number of the download center 6, so that the potable
telephone 1 is connected to the download center 6 in a path

20 from the potable telephone 1 to the download center 6 through
the base station 20, the mobile exchange station 3, the gate
exchange station 4, the general telephone exchange station 5a
and the general telephone exchange station 5b. Then, the
user operates dial buttons and the like on the potable

20 telephone 1 according to the menu indicated on its display to
download music data associated to a desired music title. In

this case., the music data is composed of musical score data

and timbre data. Using the above-mentioned methed, only the
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a nusic piece reproduci ng nethod of the present invention musi c

pi ece reﬁVﬁ&UEﬁﬁg apparatus is applied to a potable telepﬁgﬂgﬂgéggg

t el ephone term nal device. In Fig. 217the potable tel ephone 1 includes an
antenna 10 la that is generally retractable. The antenna la is connected
to a comunication unit 13 having nodul ati on and denodul ati on functions. A
central prdobrei dgtanindicptiveoofop YRAELIRYYt @M Fenes 5t e dUHIGAL part

t hat executes telephone function pgrqgrang to control _the operation of each
15 part i $ooke Fetapmayt BPepRBRA Oiaeah[éoggg?eﬂ?%iot% &PUONG i her ¢t hat
measures an el a seq time in operation and generates a tiner interrupt at
certain i HO3986n receipt of an interrupt request signal, the system

CPU 10 execut g5 AUl |53t 28268l bANBnkBaSHBRE! b HShis R Chfedd

reproduction processingto escrib ater. A systemRAM 11 is a RAM

( Randor Ac:ffeep}%d,\é%x]qi Japphdla thisObirde s ed psb8EAECinRERBLORT tHHET EmBGd Pes
i) of "nusi ca ga 3 ng

conposed scofe data and tinbre data downl oaded fromthe

downl oad GemRheYid pikdés Hepi@duicigg dethost ofagheapeasentwbnkenteanf or the
system CPU 10, anc? so 'I5 on. AsystemROM12 is a ROM (Read Only Menory)

t hat st or eghers entey aluskinngsiesfe trelpgpldwed nguappPrOAtpsogsafBPliadhtasat o
handl e outgoi ng and incom ng calls, executed by the system CPU 10, other
prograns fertaXerutdlephsmeadd 13 fialembong: t6A81PRLs ASHAEL - Has Been Repl aced

111,1111111 111121121212,111 11 WO 01/11603 PCT/JPCEYQSI?Q 18 to the nusic
pi ece repr oductI®F I odes ity PohdPiSeF&lsPNRRFgd 1ncludes an antenna

10 la that is generally retractable. The antenna la is
connected to a communication unit 13 having modulation and
demodulation functions. A central processing unit (CPU) 10
of the system is a system control part that executes
telephone function programs to control the operation of each

|5 part in the potable telephone 1. The system CPU 10 has a
timer that measures an elapsed time in operation and
generates a timer interrupt at certain intervals. Upon
receipt of an interrupt request signal, the system CPU 10
executes auxiliary operations to support music piece

20 reproduction processing to be described later. A system RAM
11 is a RAM (Random Access Memory) that provides a storage
area for music data composed of musical score data and timbre
data downloaded from the download center 6, a user setting
data storage area, a work area for the system CPU 10, and so

95 on. A system ROM 12 is a ROM (Read Only Memory) that stores
several kinds of telephone function programs, such as to
handle outgoing and incoming calls, executed by the system

CPU 10, other programs for execution of auxiliary operations
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of preset data such as nusical score data and tinbre data. _The

comuni cat M (HA$E 13 serves to denpdul ate a signal recei vetCHIP®PRENt enna
la, and to nodulate and supply a 5 sggding signal to the antenna la. The
received signal denodul ated at the conmmunication unit 13 is decoded at a
voi ce data processing unit (coder/decoder) 14. A receiver signal inputted
from a m crtophdree MEBiics pdenpr seBERAUFHLONE TUWEed SAnot handobe¥edat akinds
processing unit 14. The voice data 10 processing unit 14 carries out highly
ef ficient hpressty dat@odiiRl/ 88 cBe IRPofStFenSHtet PRY Fompee fgtdmy be

der/ decod f CELP (Code_Excited |.PC Al Adapt i Diff ti
PV Cod ng) 1 yp@Ben SHEICIERELER bt bt Vg VamitD T8"GENAPEFo? SERBLof 1 he
i i . .| t ' t ' [ 4 ' th
Cam 1rom dRavaERT dheefead? &8 Bal AREIRIAMAR, bnk s8R 8 Gt 0 a

callingr or j : . +&h al} i | $1kS : aker 23 for
93 ﬁ@iﬂﬁgjﬁ%&& tbheneakht &ohd oNE. | §ne §gegl¢7é@h&fg§£f

i ncom ng ca ng tone 1s mxed with th recei ver signal and

i ssued fromdiadieaeid/ et $heakemmeric20iWARNSE 11halks Weeoauai gtphece
reproducing unit 15 is reproducing nusic data. If there occurs a certain

amount of hald abdtea Ppecesisingnunibefcedar A dieans 1fdar Ahesdaisyenl score
data, the nusic piece reproducing unit 15 gives the system CPU 10 an
interrupt reigrest isipgrided ERQR. aUpbor@shorer ¢ ptiofcanpereissedr bugt request
signal (IRQ, the system CPU 10 reads a next continued part of nusic score
dat a from tércodpdstadmiRaviveicsr dehe Ry ROVUIAL ddd t FhdsYelee tdrta ead
data to the nusic piece reproducing unit 15. An interface WO 01/11603

PCT/ JPOd/ ospRresssng /B t16 4, GaERI 1 oY RESHHF S SHTPEh CRBEFESEAVE

conposed Ofcoding/ﬁecoding of transmitting voice; it may be
coder/decoder of a CELP (Code Excited LPC) or ADPCM (Adaptive
Differential PCM Coding) type. A music piece reproducing
unit 15 generates sound of the receiver signal from the voice

15 data processing unit 14 and issues the same from a receiver
speaker 22, or reproduces and outputs music data as a calling
or holding tone. The calling tone is issued from a speaker
23 for incoming calls. The heolding tone is mixed with the
receiver signal and issued from the receiver speaker 22.

20 Suppose that the music piece reproducing unit 15 is
reproducing music data. If there occurs a certain amount of
available space in an inner storage means for the musical
score data, the music piece reproducing unit 15 gives the
system CPU 10 an interrupt request signal (IRQ). Upon

15  receipt of the interrupt reguest signal (IRQ), the system CPU
10 reads a next continued part of music score data from the
system RAM 11 or the system ROM 12, and transfers the read

data to the music piece reproducing unit 15. An interface



nmusi cal score data and tinbre data are downl oaded from eﬁ%{ﬁ{/?@é/ ﬁ@yi prent
20 such ¥O8/VHEPXonal conputer. An input unit 17 is an i AN wi t h

dial buttons from'0" to '9" 5 and seyeral other buttons provided on the
pot abl e tel ephone 1. A display unit 18 is a nonitor display that shows a
menu of tel ephone functions and other information changed according to
button opdldFiodé dgchnainterspeeatbronegh whiehmusic dats [WPoEed Of o

informthe user of arrival of a call by 10 silen v\éibfraii(gn | nst ead of
cal |ing s&WsdCotaSIFOEEnERLANERD hLBRRe SRR AR JRERN AL L% nd

i nstructions thrqugh a bus . _FiLg. Ll S | gLy ;

conf i gur ats¥HFEoR %@uW§P5 éﬁeg‘écreﬁrgo%uégﬁégé%\ff%s oWN %r?yli"lné)utz 15
In Fig. 3, an i r e . ¢S egekye | fglatgo t higough the
bus 24. THES ntlenftr ?ia%g‘q‘sc}%g’é‘&aﬁ“%tgé‘é %rgg}éeﬁsg%egg%%%%g%?rﬁi ng nusi cal score

data aRd tjjpre&wata JrheP ieesndabotiBBEXdn | té cpstawlef tubepheied av i s
recei ved. e Interface 30 outputs the data part froma data output and 20
i ndex dat g fqpiRly ividex 1eutiputa. mARiEbECIEEPLAY - thaEi ssows Cathehufé®r 31 is
a storage neans capable of storing a certain anount of nusical score data,
for exanplsleghdree Fnotdrods. afide orvheircahfotvatidat ehangedadceerdsndt he
FIFO 31 sequentially fromthe earliest witten part, and when there 25
occurs a ces tittommpRTaltionsisuell @saiteaoPaTEke BLED BYLLPRE- M FO 31

sends the system CPU 10 the interrupt request signal I , | ndex
decoder 3ViREBRE thel§ dfeddaATH t&ﬁd“§gﬁpf’?e§r§\b"6i/ %EEQ%CE@% §$00/ 05199
20 the] OFI FsOiJ?éLnt\:M \;{braat).lvlrc;& eirpslgesae@i %\ép)caqqqn% ls%hﬁg.p%g&(f\mctional
block sends and receives data and instructions through a bus
24.
Fig. 3 illustrates an exemplary configuration of the
music piece reproducing unit 15 shown in Fig. 2.

15 In Fig. 3, an interface 30 is to receive several kinds
of data through the bus 24. The interface 30 separates
received data containing musical score data and timbre data
from index data (INDEX) indicative of what data is received.
The interface 30 outputs the data part from a data output and

90 index data from an index output. An FIFO (First-In First-
out) buffer 31 is a storage means capable of storing a
certain amount of musical score data, for example, up to 32
words. The musical score data is read out of the FIFO 31
sequentially from the earliest written part, and when there

95 occurs a certain amount of available area in the FIFO 31, the
FIFO 31 sends the system CPU 10 the interrupt request signal
(IRQ).

An index decoder 32 decodes the index data, and supplies



for 1RQ point data to be described later. The index decoder 32 also
suppl i es a ¥R4UE®KELr 33 with index data ADL to inform the ZBEHJBRHVASI33
that the data directed to the sequencejg 33 5 has been outputted fromthe
data output of the interface 30. Further, the index decoder 32 supplies a
tinbre data storage unit (Voice RAM 34 with index data AD2 to informthe
tinbre dat &hst &iT&Ge Jdnkithvei ¢eiraN)ulEe (1) tansl @ ABitehdavisei (BRled to
the tinbre data storage unit (Voice RAM 34 has 10 been outputted fromthe
dat a out put 6 tIFE PRASLF §8Ea3D° HhcdesEiRatt 28T - appht eknde% SRFPIEZe to

the FIFO 31 to read the_  nusical score data sequentially fromthe FIFO 31
while  settidy 4 oCosuPadigrat SRIRSRCRBILH & igh LndesndalanaPlt b BBEO% ong

the nusical ,score d%¥%e&n3§y@ﬁggogééq% ;%Qtéhp egSéonEggng%%ggngéfgggtOrage

. e egu
nusi cal score data € sequencer plies theti

unit (Vohce BAM, okt Wihufeell FRbR PRI+ Qfu AR RAtheoRREEEEELe DYoL [ MbTe

al l ocation ta fetched fromthe data output of the interface t hat

tinbre paramgi:@herCOrhaspaidknN@etoadPes s i SlyH suyThen janeer 8ada20:o84g0f the
tinbre data storage unit (Voice RAM 34 and set for each part on the tone

gener at or 3%nilthq Vidikder @Asat 34skotRgendut tad0DiAD2 RAMin3érinS tReSt OHBHE
nmeans that stores tinbre data fetched fromthe data output of the
interface 3@atia shtasagechndtshibicet RaMpel£apged thhe frdmb2B éréaple, that it
can store only tinbre data of eight tone colors. The tone generator 35 can
gener at e nugligesitgdalte, theotivRuaplatafarorags Yt  VadcehRAMand4thae. For
each paré, a tinbre read qut of the tinbre data storage unit (Voice RAM
WO 01/ 11803 Beer PEGEFGSEoETon She datR oWy dithd o & TERRBr 8%al Bt i on

data so tha%equencer 33 applies a read pulse to the FIFO 31 to read the

musical score data sequentially from the FIFO 31 while
setting a tone generation parameter s on a tone generator 35
along the musical score data in synchronism with time

15 information of the musical score data. The segquencer 33 also
supplies the timbre data storage unit (Voice RAM) 34 with a
timbre number for each part specified by timbre allocation
data fetched from the data output of the interface 30 so that
timbre parameters corresponding to the timbre number are read

20 out of the timbre data storage unit (Voice RAM) 34 and set
for each part on the tone generator 35.

The timbre data storage unit {(Voice RAM)} 34 is a storage
means that stores timbre data fetched from the data output of
the interface 30; it has such a small storage capacity, for

.5 example, that it can store only timbre data of eight tone
colors. The tone generator 35 can generate music signals,
for example, for four parts at the same time. For each part,

a timbre read out of the timbre data storage unit {(Voice RAM)



each part_w | nerate a nusic signal with the pitch and I on of
t one geneYy toi‘hh&geterm' ned according to the tinbre parane g?’é“’@uwgp I ed
fromthe sequencer 33. The nmusic 5 spgnals generated for four parts are
supplied to a digital/analog converter (DAC) 36 at predeterm ned
reproduction timng to generate an anal og nusic signal. The nusic signal
i s then dedbdie smt t3ncorsiiag dat &hgr $éBBERNEL1ARRE1IAR ARBANFPReBPRFth a
recei ver signal by nmeans of a mxer 10 37. Th oW Nng dggcréb s, the

. f
oper at i on &fch t@%é’fj&]pigé'd’&rarté"plaoﬂﬁéiiﬁgSﬁﬁP?fsﬂg CFPYtCR . 239 thRer
[ t ot abl g t el eph . I ' ired
orece of MGALRIbRT SRR ataRh, gt hmillel doobrath8 LS, Enfle TPT o

di spl ayed @%%‘?,%e %Eﬂé‘t{'eljé éqbégitie@fif&oai ehe skEOEAEEE BY. MOfi. dhen, nusic

data corre to the se piece are réad out of the system RAM 11

and semt to; 4 hfs NS Er Pl &S EIeHRFUGaRE sURIce SBpphiedghot Re bus 24. O
the ti ﬁbregl %Qa of " ei ght tone col orsgian tshe nmusi gbdata 20 fetched through

the interfgace: 891/ andlbyg desvertteachedd)o 6hat pireheeedntiaedr e decoded at
the i ndex decoder 32 and supplied and witten as index data AD2 to the

tinbre datgeptodageiomi timinditoe dodra34 athenelegr eudacastignbd .wTheen to
the tinbre data storage unit (Voice RAM 34 can be selected from many 25
ki nds of tmabie shgmabtbs cthem denrcdadstadmtRaVVPLCEeAgteé PEPERSEARTI Fig. 5
illustrates an exanple of a tinbre data format for eight tone colors
witten i nuRhe indpd Bbxed thihge rLFrﬁecl"efhis§9§ﬁéetbyl-l5"ga8§er‘?fR§pF‘é€‘§5
111111|10111%_}:}11111111111111111 WO 01/11603 PCT/ JP0O0/ 05199
The following describes the operation of the music piece
reproducing unit shown in Fig. 3. The user carrying the
potable telephone 1 as shown in Fig. 2 selects a desired
piece of music from information related to music such as
15 music titles displayed on the display 18 in a music piece
reproducing mode. Then, music data corresponding to the
selected piece are read out of the system RAM 11 and sent to
the music piece reproducing unit 15 through the bus 24. Of
the timbre data of eight tone colors in the music data
200 fetched through the interface 30, index data attached to the
timbre data are decoded at the index decoder 32 and supplied
and written as index data AD2 to the timbre data storage unit
(Voice RAM) 34. The timbre data to be written to the timbre
data storage unit (Voice RAM) 34 can be selected from many
95  kinds of timbre data stored in the system RAM 11 before
transfer.

Fig. 5 illustrates an example of a timbre data format

for eight tone colors written in the timbre data storage unit

This Sheet Has Been Replaced




22 (Voice RAM 34. As shown in Fig. 5, tinbre data fromtinbre 1 to tinbre
8 are each WORYUERY of a waveform parameter, an envel ope pRCAIBIDSII9A
nodul ati on paraneter and an effect pQQaneter Each paraneter is peculiar
to each of tone 1 to 5 tone 8. The waveform paraneter of each tinbre data

I ndi cates a waveformof the nusic piece. For exanple, if the tone

gener ator 3ydscd il Lane SENERIOTNFUANI 3 aKSER Atabkeon thimuaveform
e

paraneter is to specify one of waveforns on the waveformta

t one gener at oro 3Giniterears ket eaehlBogpoes@t Of ,a thitrastel YahapRkAFetgh IS to
specify the algorithm that defines specific FM operations. The envel ope
par anet er émegintes paraaetack ramedubatbomypardmster sust ainn elfeeek and a

rel ease rate. The nodul ation paraneter includes the depth or velocity of a
vibrato or BFEARAEET - ThEaéhfﬁék”afb%ﬁWSerPeﬁlhm idesaghr efetbpeal chor us and

a vari ation. Tenpo data and tinmbre allocation data in the nusic
data fet’chedPthriughieny Vﬁf RIFAP tTe Aaléfh fipbrendasagipdtertss by

t he i ndex decoder. 32 s in he .seque cer 33 with index data attached
to the tenpd HHHS ﬁ‘bg%p% mﬁ?ﬁrﬁr@“&??oc Yot ¥@8PdCeasifnbBg HERR ADL. The

t (Vi RA
by o nr SR B8 a3 o B LRGPl 20 A ol VRSP 8ng
sets the sage %aéﬁﬁ(p@%r%e%ﬁt 95 35 sﬁé&fyﬁ orlelhldfsrwra%te%%r@@ gxagpLe of

the tinbre allocation data 25 confi guration. t Onés

al l ocat ed fudvgmizn thle.part dhareiderired oy 3ki H‘Qrsnnm’o%ﬁe | n ot her
words, when the sequencer 33 supplies the tinbre nunber specified for

each palrf)t tgendmtdmbrhed ahgesbonageramains: s 4d Myee W9 @heli6Q3rithm
PCT/ JPO0/ 05199
that defines specific FM operations. The envelope parameter
includes an attack rate, a decay rate, a sustain level and a
release rate. The modulation parameter includes the depth or
velocity of a vibrato or tremolo. The effect parameter
I8 includes a reverb, a chorus and a variation.

Tempo data (Tempo) and timbre allocation data in the
music data fetched through the interface 30 are taken into
the sequencer 33 by the index decoder 32 supplying the
sequencer 33 with index data attached to the tempo data and

20 the timbre allocation data as index data AD1. The sequencer
33 reads out of the timbre data storage unit (Voice RAM)} 34
the timbre parameters specified by the timbre allocation data
fetched, and sets the same on the tone generator 35. Fig. 6
illustrates an example of the timbre allocaticon data

25 configuration. As shown in Fig. 6, tones allocated for part
1 to part 4 are indicated by timbre numbers. In other words,

when the sequencer 33 supplies the timbre number specified

for each part to the timbre data storage means 34, timbre



23 paraneters corresponding to the tinbre nunber are read out of the

ti nbre daW@ WtiH08ge neans 34, and set on the tone generat 8ETIBOMSI t one
for each part. It should be noted thag the tinbre data for nusic data 5 to
be reproduced are transferred to and witten into the tinbre data storage
unit (Voice RAM 34. Therefore, even if the tinbre data storage unit

(Voi ce RAMardfhdtasss e raspdhldingstor age eampeet yuhbét ate CA8agtOie oAy
tinbre data of eight tone colors in this enbodinent, all the tinbre data

necessary tHe ftimbrepdatacisitorage teansusuc daﬂaseanobethéoteniel n the
tinbre data storage unit (Voice RAM 34. In other words, even if the
tinbre datgerstmatage inias @V/dione RAW) €3¢hhasra. smal | storage capacity, a
pi ece of nmusic with high sound quality can be reproduced based on the
ti nbre data of Hi ghotddyP4 inared thadn tlhﬁcfté&?éﬁ gata hRbuREsiFufaker,

since _desired tinbre data are sel ected f mth stem RAM 11 and witten
|Into t He t‘!r‘htﬂee ?I%‘Fa?dé’(‘iﬁdagfé:%rﬁrta“@\?&rfé R%M aﬁg é %B?@cé“B? FBs&i ¢ vm!th a

vari ety of nes e tinbre

al | ocati ont % % a‘fl%n‘.f érﬁ) q’gﬁ' a(tvlé)lccaen e e8| tegﬂ%eeld %e userverézl wor ds
of nusi cal t Ibrgbg Gridat iahed tlggoH i gt e 30
are wi ttenﬁé:q{ gntﬁa]é qﬁtlr'—aosj?}io t he qgf ecog) ecogleﬁggt llilI’?ﬁ}%dex
data attachesr t&g oc':ﬂatsclqr Q:diﬁtséto&@d o%l19p|t}ih\89eadw&lat 8£PuligRt (WP)
to the 25 FIFO 1 he 32-word nusical score data are thus witten into
t he FI FO 3dond heoRrswirdstiairse gmvddinfentysiaddl theotembdat aach aepesseref

musi c; they are considered to be the top block of the nusical score data.
The midi cafoscmeprathtct WD Gl 60 3RAGY JJ20@ 08n9%e stored in the

timbre data storage unit (Voice RAM) 34. In other words,
even if the timbre data storage unit (Voice RAM) 34 has a
small storage capacity, a piece of music with high sound
guality can be reproduced based on the timbre data of high

19 quality with an increased data amount. Further, since
desired timbre data are selected from the system RAM 11 and
written into the timbre data storage unit (Voice RAM) 34, a
piece of music with a variety of tones can be reproduced. It
should be noted that the timbre allocation data and the tempo

20 data éan be edited by the user.

32 words of musical score data in the music data fetched
through the interface 30 are written into the FIFO 31 by the
index decoder 32 decoding the index data attached to the
musical score data and supplying a write pulse (WP) to the

25 FIFO 31. The 32-word musical score data are thus written
into the FIFO 31. The 32 words are part of musical score
data of a piece of music; they are considered to be the top

block of the musical score data. The musical score data



24 witten in the FIFO 31 are conposed of note data and rest data. Fig. 4
illustrates Qﬁl ’ékﬁﬂ?‘rpl e of such a data format. Fig. 4 shows F§&TaPoResa9of
note data that includes information of an octave code, a note code, a part
nunber to which the 5 note data belong, an interval indicative of a tine

|l ength to the next note or rest, and the duration of tone generation.

Fig. 4 al sowhiovserona: wied FAFOr 83t atat conigiated A udee Kdath adat aekadi cative
of the kind of rest, a part nunber to which the rest data bel ong, and an
interval indlakaivEigh 4 Liestudtdsengt exeopiheofiestichoaedatarestmatthen the

tone generator 35 reproduces a piece of nmusic, the note data and the rest
data are reditSedudiiaud Opef WeKE Phendiedate it tisedatese infhometdoours a
certain amount of vacant area in the FIFO 31 as these data are read out

one by 15 o' FhPHHPS §P%as2oRPYe tFRAS of PAROIYFS EQ wd6hethat a,

but the next_part he nusi cal ,score dat be witten into the vacant
ar ea. Theref’bcg) = 98} %tbeﬁctnﬁé ﬁ‘ﬂsfﬁg aa]d“:ft FReQbi FediBe 4PBETANBANt of

data menory @%@qhéﬂ rdtef %qugéb?n %e - I% U5 CGyfifa dHGN Ul LLY 'In gﬁ?x%gr%%éoﬁr FO 31

secti onsof e score data can ten sequenti al

as soon as ey & PGOWS howRr bakNuarR Ut lﬁgs@‘@dﬂaal%lh%tSE%Q:?,ud'eg Lpg I FO
31, thus reproducing nusical score data of high qualit he nusic piece

reproduci ng appariaidicaafivehefpreserind nyentd, GAlgares n%ﬁaeﬁ:eEBOQHEEhon of
nmusi ¢ data on 25 such a principle of setting next words when available

area in theHd F@s31 dedeubslangt hendiat ngntafrwal tindg calte veest patimef the
nmusi cal score data. The IRQ point data is set to give the system CPU 10 an
i nterrupf rceprath Sigridle AERY) nekatoME€RY 11603 PCT/ JPOQ 05199

When the tone generator 35 reproduces a piece of music,
the note data and the rest data are read sequentially from
the FIFO 31, and therefore, there occurs a certain amount of
vacant area in the FIFO 31 as these data are read out one by

I8 one. The FIFQO 31 has only the top 32-word musical score data,
but the next part of the musical score data can be written
into the vacant area. Therefore, even if the musical score
data requires a large amount of data memory area for
reproduction of music of high quality, parts or sectionsof

20 the score data can be written sequentlally into the FIFO 31
as soon as there occurs a certain amount of available space
in the FIFO 31, thus reproducing musical score data of high
gquality. The music piece reproducing apparatus of the
present invention carries out reproduction of music data on

0 such a principle of setting next words when available area in
the FIFO 31 occurs at the timing of writing the next part of
the musical score data. The IRQ point data is set to give

the system CPU 10 an interrupt request signal (IRQ) that



25 instructs the system CPU 10 to wite the subsequent pari’ of nusi cal
score dat¥O"Mi¥% ne FIFO 31. The IRQ point data is set prPGFIRY%HE start
of reproduction. If the IRQ point dz8a is set near 0 word, interrupt
frequencies increase but 5 the nunber of words to be witten at a tine is
reduced, resulting in a decrease in |load on the system CPU 10. If the IRQ
poi nt dat anstragitshdaae 3Fswamd<PU Aetoupriteegbensiibsequentr panteaf but t he
nunber of words to be witten at a tine increases, resulting in an

i ncrease imudiozal credree data dMtEPUhe) FISO BRer eflp eIRYtPOINHr&F dfi e to
set the IRQ point data according to the processi ng sgeed of the system CPU
10. Then, seharide & hansEart @f FePredusting - mist cthe eBRQ RMduci ng
unit 15 to_start reproduction of. musi.c data, the uencer ppl.Les a
read pul sed2tR the FHEFRE (D W& ARFeTSh sfirggluez’% re af:é%ggc%ug{ﬁ ially
fromthe FI.FO 31.. |f | a re;nate.d e sequencer
33 setd on‘l:h‘? h’éu?%enré %%ﬁ%%q%%é%ﬂﬁtgg}t %15&0% Zzﬁ%%cﬁgvgtegggrgaénd a note

code in th ' SasdA ] INRCITY ithe isYserBicron 10.angs dana
speci fyi ngfei%e?ﬁ%ﬁé %tgo‘% ?dn% bsased on the set tesgpo 20 and interval

i nf or mat i opro THEiAONEaLNES ddF rASageIEnAleRs A inteirodt SreadenictiBsa pitch
specified based on the tinbre paraneters set for the part specified from
the data sgtei Pedtibedtvme oo atahioer ref)iveimys thhdre watidriten @t @ortdieepondi ng
to the duration of tone generation for the note data has been 25 el apsed,

t he sequentecré8seet sresulhing oie FendreRrsg5ikeypadfon dden skistiem CPU
specifi/i ng the correspondi ng part of the nmusic piece. Then, the tone
gener atbr 38. si Tharakonee iudicAreisqiahde ScKed $BGudRRePBANSpERERI ons are
r h ti 1/ 11 P P

epeat ed eggcogdgggv%%otﬁe S?gce§§1§gc§%ééﬁfﬁ% the system CPU 10.

Then, when the system CPU 10 instructs the music piece
reproducing unit 15 to start reproduction of music data., the
sequencer 33 applies a read pulse to the FIFO 31 to read the

15 musical score data sequentially from the FIFO 31. If the
current musical data are note data, the sequencer 33 sets on
the tone generator 35 pitch data of an octave code and a note
code in the musical score data, part specifying information,
and data specifying ‘'key-on’' at timing based on the set tempo

20 and interval information. The tone generator 35 generates a
musical sound with a pitch specified based on the timbre
parameters set for the part specified from the data set in
the tone generator register. Then, when time corresponding
to the duration of tone generation for the note data has been

25 elapsed, the sequencer 33 sets on the tone generator 35 key-
off data with specifying the corresponding part of the music

piece. Then, the tone generator 35 silences the musical

sound. Such a sequence of operations are repeated each time



26 the nusical score data are read out of the FIFO 31, so that the nusic
signals repfBU¥A fromthe tone generator 35 are out putt eRCT/EPUREIIDAC 36.
As the piece of nusic is reproducing, sthe interrupt 5 request signal (IRQ
is given to the system CPU 10 each tlne an avail able area detected in the
FI FO 31 becones equal to the IRQ point data value. Upon receipt of the

IRQ the rﬁgc}éll%cfo%dﬁattgeafgxfeﬁﬁ'sd&@loﬁcﬁfee AR 107 B that
predetern1ned nu of words (31-TRQ point) fromthe system 10 RAM 11, and

sends the sgi@ s 1d16s 1184 repreaiusa Catol COE Lot &yedied-amord 38N a8t 0 t he
available area in the FIFO 31 through the interface 30. Such wite
operati on asutmutwead eco tdme WALt 36usi cal score data for the predeterm ned
nunber of words (31-1RQ point) into the FIFO 31 is repeatedly executed. 15
Therefore, even Ad tiee phgsieccHf gwsie dat pepordudingmrshewgmderoptdat a, al |
the data words can be witten in the FIFO 31 after all. The nusical score
data read otRUW#SE Heidnalo (FRQ)aks SR¥AN BPr Ber cEs i Tt plLP( SSEF Ldmet he

t one gener at or ccordin t he .t enpo Thu according.to the
D eent 50 SRR TS qugk dedetiga SR E M Ren T Y AR e&é’%@dtﬁ:’hat
al | ow the myslc, ) eess 10 A5.J SRNGAUCESL I LAl GN Qualdy Ia Ln a case

where the F Mg Sudiy g simal age cap C|ty Xanp only 32

wor ds_of m‘?ﬂé StdRtdpy SUPRRSRL ek Bgﬁtmﬁéfcé’ie fof@ﬂi%'cfdlg nit 15 is

set 25 to produce a piece of nusic en a call arrives at the potable
tel ephone lprdfiefedntidd MiMbdetesalioths POt abR@ pdehephofen kind R stem

above- nentloned musi ¢ pi ece reproduction processing is so executed that a
musi ¢ si@nakamui putdmedl farois Tihes sGheetoHare Bees Repl atedmusical score
data are written into the available area in the FIFO 31
through the interface 30. Such write operation as to write
the next musical score data for the predetermined number of
words (31-IRQ point) into the FIFO 31 is repeatedly executed.
15 Therefore, even if the musical score data contain many words
of data, all the data words can be written in the FIFD 31
after all. The musical score data read out of the FIFO 31
are then reproduced and ocutputted from the tone generator 335
according to the tempo data. Thus, according to the present
20 invention, a large amount of music data can be treated that
allow the music piece to be reproduced with high guality even
in a case where the FIFO 31 has such a small storage capacity,
for example, only 32 words of music data.
Suppose that the music piece reproducing unit 15 is set
25 to reproduce a piece of music when a call arrives at the
potable telephone 1. When a call arrives at the potable
telephone 1, the above-mentioned music piece reproduction

processing is so executed that a music signal outputted from

This Sheet Has Been Repl
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111111121121111121111101 WO 01/11603 PCT/ JP0O0/ 05199 27 the DAC 36 will be
i ssued f MWOPYHES peaker 23 as a calling tone. Suppose furBGTEPOMPIPY ¢ he
musi ¢ piece reproducing unit 15 is get to reproduce a piece of nusic as a
hol di ng tone when the user carrying the portable tel ephone 1 places a 5
conversation on hold. Wen the potable tel ephone 1 is changed to a hol ding
nmode, the tpopacnBst wanedpeusssued efeom raps asheskean 2% eeessicalliingso
executed that a nmusic signal outputted fromthe DAC 36 will be issued from
t he speakaon?2?2 aspposel tirthenhatSithe musdouplipgcet Fepraducingguaitio
outputted fromthe tone generator 35 are also supplied to the voice data
processi ngSurdist sex &edrspredpfeoaghiede CEIMRAT 38 iDPUWHIRAZXMA the
purpose of transmitting the  holdjng tone. 7.l ustra]'ies t he detailed

) g Fi g.

ar r angenenihesy thige WSEEOCAFEYARI KRG ePPT RGP LS s'gelf‘?f’}?l‘?'be? '3 P132*5 A 1 owi ng
describes the operation of the ElIFO 31 en . the | I_nt tais
out put Bed FI R 3% EFy §8&530, S atth p\p:c\)yl}lagbele( Ecls)l%lgsh%%seuplpﬁ%ed fromthe
i ndex decoder 32 t l.at [ Lt t oi nt
data, for c&ﬁi‘ﬂﬁ%e,t%seeét rlt%(%&ail% E‘?ﬁb%égﬁeéﬁg‘t’%ﬁ%ﬁ%ﬁ%& 4%u%£@lig:tf%14e)d. Then,
when the 3?&?&?&&%‘0‘?{ @rdRledsahg 9ut pYt bREchEOM thet | atREEacesBfnat he i ndex

ppli

decoder es a wite pulse (W) to a wite address counter 41 and

the up tergitipitafa Fromd/ch@MDACOBBt @i 115be Thesuedt £roul sike (¥Paker geder at ed
each time one word of 'the 25 nusical score data is outputted. Inits

initial staédea HdBling itomepul Sémubb&keepuoly esthe Mmusiec vriigraladdr ess count er

41 sequentially from"0" to "31," so that the top 32 words_of
[0 outputted from the tone generator 35 are also supplied to the

voice data processing unit 14 and sent through the
communication unit 13 for the purpose of transmitting the
holding tone.
Fig. 7 illustrates the detailed arrangement of the FIFO

15 31. Referring also to Fig. 8, the following describes the
operation of the FIFO 31. When the IRQ point data is
outputted from the interface 30, a latch pulse (LP) is
supplied from the index decoder 32 to a latch circuit 43, and
as a result, the IRQ point data, for example, set to "15" in

20 the latch circuit 43 is latched. Then, when the musical
score data are outputted from the interface 30, the index
decoder 32 applies a write pulse (WP) to a write address
counter 41 and the up terminal of an up/down counter 45. The
write pulse (WP) is generated each time one word of the

75 musical score data is outputted. In its initial state, the
write pulses make progress in the write address counter 41
sequentially from "0" to "31," so that the top 32 words of

musical score data are stored in a RAM 40 that has a storage

This Sheet Hag Been Re
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musi cal score data are stored in a RAM 40 that has a storage This Sheet Has
Been Repl ac®@OWi¥4311111111/1 1i/i 111 1111 WD 01/11603 PCT/ PROEGPUHELY 28
capacity of at |least 32 words. Sinmultageously, the up/down counter 45
counts up from"0" to "31." Fig. 8(a) shows this state as the start of the
first execution. Finally, the RAM 40 reaches the "FULL" state in which the

wite addr e%%p\%%ggaﬁsai 014der agfinasss 31510t deoueng, add Q:fiﬁd%whe”ﬁi ns
0

in the address " Under this circunstance, when the start

reproduct i oRoudkekhesmysustdat@ £om MUT uet €dl .t"her 5@ uRNCEershdtrss ttailss
maki ng progress while applying a read pulse (Read) to the 10 read address
counter 42 saaase te shar staradofigthdef imsi calecusdone datmakegueants aMy from
the top one located at the address "0" on the RAM 40. The read pul se

(Read) is al4$oreapperetiheo” FWel doskaterif ndiickf thigevWgpLtaoahdtesmt®er 45.
Thus, the up/down counter 45 counts up each tinme the wite pulse 15 (W)

i s applied, SMH@scéGntiedadfresth 11 metthd e FeaturSEareEReBdTePR1BH IR ed.
Fig. 8(b) shows state,qQf ,the RAMin which 16 words of the nusical score
data have bé&¥ Fggﬁeﬁﬁt nd reproduced. Since 16 words of the nusical

score data have BaART $A8o0ULroGslindo, ARRAT AL LHAL R Lepdoaddress

counter 42 is at f ess nd the co er value o

counter 45 s (31518) =18, +AS: FEDHL OARG APOUSe 1aeubRReROBA! sdakas | at ched
inthe latch circult 45 iIs "15," and as a result, 'a conparison circuit 44
detects thatpgdkhegCowbbeeskalHe1ef appeying a read pulse (Read) to the
10 read address counter 42 so as to start reading the musical
score data sequentially from the top one located at the
address "0" on the RAM 40. The read pulse {(Read) is also
applied to the down terminal of the up/down counter 45. Thus,
the up/down counter 45 counts up each time the write pulse
{5 (WP} is applied, and counts down each time the read pulse
{Read) is applied.
Fig. 8{(b) shows a state of the RAM in which 16 words of
the musical score data have been resad out and reproduced.
Since 16 words of the musical score data have been read out,
20 it is apparent that the read address counter 42 is at the
address "15" and the counter value of the up/down counter 45
is (31-16}=15. As mentioned above, the IRQ point data
latched in the latch circuit 43 is "15,”7 and as a result, a
comparison circuit 44 detects that the counter value of the
25 up/down counter 45 and the IRQ point data value of the latch
circuit 43 match with each other. Then, the comparison
circuit 44 outputs an interrupt reguest signal (IRQ) to the

system CPU 10. Upon receipt of the IRQ., the system CPU 10



25 up/down counter 45 and the I RQ point data value of the latch circuit 43
mat ch wi t WO K%t her. Then, the conparison circuit 44 ouPpHlTEO04F199

i nterrupt request signal (IRQ to thes system CPU 10. Upon receipt of the

| RQ the system CPU 10 WO 01/ 11603 PCT/JPOQ 05199 29 reads the next 16
words (31-1RQ point) of the nusical score data fromthe system RAM 11, and
sends the sag@stend heebtisle MbrdEhd 3M+dRQaposatneodathesmnsitalt beobas 24
are witten 5 fromthe addresses "0" to "15" that are now avail able on the
RAM 40. | ndahas foase,theheyvistemx R4Mcodder ag2 appds ethe heang i te thrlbes (WP) to
the wite address counter 41 and the up termnal of the up/down counter

45. 16 wi2é.pulses (W) are generated for 16 words, and because of these

pul ses, the 10 wite address counfer 41 that i s set tq count u 0 a
nodul us of 31 Fﬁ%e@“ﬁ%%@ﬁe%%°%ﬁuﬁQRﬁmﬁﬁ¥§ Fﬁét%&d%853341§rewﬁfgégeﬁriting

h i | d i ndi i , h
Lo doan corroh: e ‘Radrefseaorh CHd SRRTENM, AL TO% avaiTURATBRAIThL 1
count er 45R§ﬁugb§ dgyn  BVE 2R | Ryl fi%ﬁsﬁeeUﬁe}(%ﬁhggéf?gspt'fléeﬁr%f@ad)’

the count valu beconmes the bal ance of the wite puls WP) and the read

pul ses (Regd) seFifip)8t6) tROONE: fo dddedd ddmtRAM4IN andl &he 1§ words of the
musi cal score data have been replenished as seen at the tinme of additional

witing of +26mwREdSof26ndlexp/dbde caguencers.331appkies phesesadwpyl aes
(Read) to the read address counter 42, and as a result, 32 words of the

nusi cal scaeaegtatadaferr dadwonds of and e dyeu s ofSudiese grdtses .ofthethe RAM 40

Is shown in Fig. 8(d). Since the read address counter also counts up to
t he noddil uyrdte3addrresr eaunbgdr ¢ssthat is set to count up to a modulus

of 31 makes progress and reaches the address "15" while
writing the musical score data to each corresponding address.
Simultaneously, the up/down counter 45 is incremented by
"16." However, since the up/down counter 45 counts down even

15 in this case due to the read pulses (Read), the count value
becomes the balance of the write pulses (WP) and the read
pulses (Read). Fig. 8(c) shows a state of the RAM in which
16 words of the musical score data have been replenished as
seen at the time of additional writing of 16 words.

20 Next., the sequencer 33 applies the read pulses (Read) to
the read address counter 42, and as a result, 32 words of the
musical score data are read out of the RAM 40. Such a state
of the RAM 40 is shown in Fig. 8(d). Since the read address
counter also counts up to the modulus of 31, the read address

95  counter 42 is returned to the address "0" here. At this time,
since the counter value of the up/down counter 45 is at the
address "15" again, the comparison circuit 44 outputs the

interrupt request signal (IRQ) again to the system CPU 10.



25 counter 42 is returned to the address "0" here. At this time, since the
count er vaw@owfisthe up/ down counter 45 is at the address pdprr@@diod, the
conparison circuit 44 outputs the inggrrupt request signal (I1RQ again to
the system CPU 10. WD 01/11603 PCT/JP0O0/ 05199 30 Then, the above-nentioned
operations are so repeat ed that the subsequent 16 words of the nusi cal

ZhouC ot Bagn M uid Shodd iRl IEEREEs 0l f ald s kelh e AN 1R

Thus, the next 16 mor the nusic score a are eni s

the next 32;yBssigudt t:hae WBHC Bl %ﬁerﬁugéeélaé@o@@diéwwé Yo Wl fnten 'n
total. Such a state of the RAM 40 is shown in Fig. &scussed

above, 16 woritls tie namimalsescong dabarage oz@d@hélmaldcy. \Aﬂrhbfs,entﬁ@d
repl eni shed to the RAM 40 10 sequentially each tinme there occurs 16 words
of avail abl mextard wirdsheRAMe4usThel efoore @aien dfe thep RN MR aRtal
smal | storage capacity of at |east 32 words, any nusic data having a |arge
amount of nﬁ%ﬁc@@xﬁc%%éﬂnéﬁaOﬁhéheamﬂsmpﬁhescmn%liﬁtﬁﬂ&ra(ﬁdﬁ;ﬁﬂﬂnaadyced
with high quality can be witten 15 sequentially onto the RAM 40 while

repr oduci ng"¥het¥an? Yqtalshofbrahbe FHer qféj qfhdihet RAMc 40nder shavneinfFige

up/ down coug{ﬁ 45 al ways mat ches the nunber of words of the nusical score
dat a t hat n stored mﬁthout being read out of the RAM 40. Wen

repr oduced, eaclhéjat{lt%&as[se b%p,re %I chéeg%ﬁgff?‘f%fcc SSI,Fn f’;;)a':é}l)e/ t:gnbre

al |l ocati on data arl oeal’s

inserted i ngddhe: 4sd Ca) Wﬁct%@, ggharggigﬁﬁg@%? %@ 0oductl on, the
tinbre allocation data are read out FO? SO t e sequencer 33
suppl i el) t heedherr fa Bt @amiOrage Whkke (¥YOEELs REMwAbMIM available
area on the RAM 40. Therefore, even if the RAM 40 has a
small storage capacity of at least 32 words, any music data
having a large amount of musical score data that allow the
music data to be reproduced with high quality can be written
19 sequentially onto the RAM 40 while reproducing the same. It
should be noted that the counter value of the up/down counter
45 always matches the number of words of the musical score
data that remain stored without being read out of the RAM 40.
When reproduced, each part has a timbre allocated
20  according to the timbre allocation data, or the timbre
allocation data for each part may be inserted in the musical
score data beforehand. During reproduction, the timbre

aliocation data are read out of the FIFO 31, so the sequencer

33 supplies the timbre data storage unit (Voice RAM) 34 with

(3]
[+ ]

a timbre number specified by the timbre allocation data. 1In
this case, the timbre data of eight tone colors that are more
than the number of parts, so any timbre can be selected for

each part out of eight tone colors of the timbre data.



25 a tinbre nunber specified by the tinbre allocation data. _In this case,
the timbMP 83 ejght tone colors that are nore than ERESEINBLY of

parts, so any tinbre can be selected3¥or each part out of eight tone
colors of the tinbre data. WD 01/11603 PCT/JPOQ 05199 31 Tinbre paraneters
corresponding to the tinbre nunber are read out of the tinbre data storage
uni t (Voi temRAd) pddamerelr s etorrespontdimg gendhat ¢imbrgi stwbeof aréereate
generator 35 for the part specified by the tinbre allocation data. The

ti nbre of oBtthé phettimbeerdrln t-Pagepmdduddoics RAM)t dAe BBAcFAEOr 35

I's thus changed during the reproduction, As di scussed above, since the
timbre al LBcat FBRCIIPREFRIFOL HRITLAT 9% Hhfs &OPSy IPRFRECTUSPEPTsERf e

data, the tinb . h t b | unt.ari | h d_ duri the 10

apr bduct PBRT PPERELSTLRE Lol BNk & DYO T HBRA CorD SCUutes o i n t he
tinbre.d t ' ' I d t of
al b 1 F6: Bank: SobPFate; H6 he Pacialing, O, 18 TohRCoBhekoredrea °

tinbre datg gap b@hhﬁ?@éféﬁff&it&xé hes gttt i¢at.a storage unit (Voice PAM
34. 15 Sihce the system RAM 11 has many kinds of tinbre data downl oaded

fromthe downl gadgeentesed Qbovde €xics ndle tLGbHETAINC2Atidny databferdat a
fromanong the tinbre data of many kinds can be selectively stored into
the tinbreadat parst asagesentéd (i tiee RAMiSGH 2pnE gata,i $he ftimhckar t
illustrating nusic piece reproduction support processing executed by the
syst em CPUfleachupany cha bepvgbl’mtabhlibfcmafm%gémﬁi%é:%@. When t he
potabl e tel ephone 1 is changed to the nusic piece reproducin npde, a

nusi ¢ | Pi exepregusgdenrng Hiehthehpddis tdmhee dgitgprgyeight toneé colors

stored in the timbre data storage unit (Voice RAM) 34 may be
selected by the user out of all the timbre data stored in the
system RAM 11, so that the selected timbre data can be
transferred to the timbre data storage unit (Voice PAM) 34.

15 Since the system RAM 11 has many kinds of timbre data
downloaded from the download center 6 or the external
equipment 20, any timbre data from among the timbre data of
many kinds can be selectively stored into the timbre data
storage unit (Voice RAM) 34.

20 Fig. 9 is a flowchart illustrating music piece
reproduction support processing executed by the system CPU 10
during the reproduction of a piece of music. When the
potable telephone 1 is changed to the music piece reproducing
mode, a music piece reproducing menu appears on the display

25 18. In step S1, the user selects a desired piece of music
from the music selection menu by operating the dial buttons
and the like. In this case, the selection is made from music

data stored in the system RAM 11 and the system ROM 12. The

This Sheet Has Been Replaced




25 18. In step S1, the user selects a desired piece of nusic fromthe

nusi ¢ sel e‘(?’ﬂ‘gﬂ“??énu by operating the dial buttons and th&OTHRBOS ¢ hi s
case, the selection is nmade fromnusi @2 data stored in the system RAM 11
and the system ROM 12. The This Sheet Has Been Replaced 1111l T11TUff1 111
111 WD 01/11603 PCT/ JPOQ 05199 32 system RAM 11 stores nusic data

downl oaded sysarm RaMdawnkbades aandiey datandotvheocadéer Andbm et ph@i1cl After
the conpletion of the selection, tinbre data and tenpo data are set in
step S2. laendteep 6S2Rdt thbrextiernalofemiighentodé . calitreyr fldre Sompdpddonve
parts of the selected nusic data are transferred to the mnusic piece

r epr oduci n@fl¥hgngedestéani ntipere dafise andatamppofabe apets¢ivolrstR) 34.
The tenpo data for respective parts of the selected nusic data are al so

transferref4o {ReSHERI 22 pi HdW T fed8ult ngielmt ttaBe HFREYS f9F 10 the

33. The .t t b dit ed .th I spl 18 b ti
Che i b baHSBRE LS BRGCF! RE Die SHAdrtSD TBRAC| ReFBoRhe oRaTTRTERA on The
di spl 18, t t ern . ' ' d th
ke e it0 e BUSdE BiBLE fepfidifane 980RRL BUoRER, Eh Stnd e 20 Ced of

the systemd{R Js%rzganun]g@ Y06 dSe Ofam NS Catnscadmpdaiad Ed e sel ected

nmusi ¢ data are read out o the system RAM 11, transferred to the nusic

pi ece repr adiépicrd ivenphrih, ofnthavdd tet danmstibeabtECaBd angs! the FIFO 31
becones the "FULL" state. 20 In the next step S5, the systemwaits until

start operatan@fersednsdr tibé edus ldepisicar treppedatiog usidclibvat@dset id he
time of arrival of a call if the nusic data is to be

10 the sequencer 33. The tempo data may be edited on the
display 18 by operating the dial buttons and the like.

In step 83, the IRQ point data is set on the display 18
to a predetermined value by operating the dial buttons and
the like. The IR(G data is set by taking into account the

15 processing speed of the system CPU 10. Then, 32 words of
musical score data in the selected music data are read out of
the system RAM 11, transferred to the music piece reproducing
unit 15, and written into the FIFO 31 until the FIFO 31
becomes the "FULL" state.

20 In the next step S5, the system waits until start
operation is instructed. The start operation is activated at
the time of arrival of a call if the music data is to bhe
reproduced as a calling tone, or by operating the holding
button if it is to be reproduced as a holding tone. If it is

25 determined in step S5 that the start operation is instructed,
the operating procedure goes to step S6 in which a start

command is forwarded to the music piece reproducing unit 15.

If not determined that the start operation is instructed,



reproduced as a calling tone, or by operating the holding button if it is
to be reWOMWHER as a holding tone. If it is 25 determ ne§CTAPYEISS ¢t hat
the start operation is instructed, 3I3he operating procedure goes to step S6
in which a start command is forwarded to the nusic piece reproduci ng unit
15. If not determ ned that the start operation is instructed, WO 01/11603
PCT/ JPO0/ 05 h99ancted ttdraanghes 1t answepchliti Aswhetbrininéd wiet ehen ned
whether a button to instruct the start of reproduction is operated. If it
i s det er nbueebd hed iretimdt dmd stapdr atfedeprbduopdent iagoperatedur € et urns
to step S1 so that the operations fromstep 5 S1 to _step S4 are repeated.

| f not deiErhsn@@t@imﬁnQduihdiﬂﬁhﬁ1huit@ﬁeﬁété@?rﬁﬁeﬁetEgﬁSOP%I§FE®985 and
waits until the start operation is _instructed. Upon re eigt of the start

conmand, PRecedaTe FRBNEIS éh @R iSlg Sthithats tieaPPeTRhECB otE Rt $Bned
musi ¢ piece 10 reproduction processing_to reprod t | ect ed [
pieLe.leﬁénFomﬁE i%yi%%?kﬁég?ﬁqﬁg? igfng gﬁg?ﬁéfn%ae?%%%ﬁﬁﬁ%t n?:hﬁest
signal (I IS gene o] IS ' | ' ,
oper at i ngbBFBERdts copasated st G e Fher] B BRUCLARcBTbh AT thOD |
t he next gg&%{ﬁ%ﬁf’é@ién@s“@ﬂéj&@ét@edﬁad out of the system RAM 11 and

ed to

transferr e nusic piece reproducing unit 15. The operations of
steps S7 and §§oAR' LetEPFEl S thd idtdrdt | Contkeind Nivhedmusist epeS8 that stop
operation is instructed. The stop operation is activated by operating a
tal k butteaprbatbengushtt dns astmsts 2thdesroveemerdiceedagiushe pakeceng t one,
or by operating a holding tone releasing button if it has been reproduced
as the hekdindutbhen pfocessingeterrepreiyge sthepy ssdeated figeic plece.

Then, when it is determined in step S7 that an interrupt

request signal (IRQ) is generated to the music piece
reproducing unit 15, the operating procedure goes to step S8
in which the musical score data for the next (31-IRQ point)

15 words are read out of the system RAM 11 and transferred to
the music piece reproducing unit 15. The operations of steps
S7 and S8 are repeated until it is determined in step S9 that
stop operation is instructed. The stop operation is
activated by operating a talk button if the music data has

20 been reproduced as the calling tone, or by operating a
holding tone releasing button if it has been reproduced as
the holding tone. If it is determined in step S3 that the
stop operation is instructed, the operating procedure goes to
step S10 in which a stop command is forwarded to the music

95 piece reproducing unit 15 to instruct the music piece
reproducing unit 15 to stop the music piece reproduction
processing. Then, the operating procedure returns to step S5

and waits until the start operation is instructed again.



stop operatjon is instructed, the operating procedure goes to step S10 in
which a st dpP8HMEthd is forwarded to the nusic 25 piece repPCHmRIOOSI9ANI t 15
to instruct the music piece reproducizgg unit 15 to stop the nusic piece
reproduction processing. Then, the operating procedure returns to step S5
and waits until the start operation is instructed again. WO 01111603

PCT/ JPOQ/ 05199 &8¢ disdlisseids abdvabovre dlel dysictepirepeoaptedHct i on
processing to reproduce the selected nmusic piece is executed at the tine
of arrival pfocessiing itffo tieproducet the neslacipidomsiics ptiecke iseproduted as a
calling tone, or by operating the 5 holding button if it is to be
reproduced a5 ¥ Hétgliafg areiaal rh e chblr hddie tsedestiedcmpsécepiecke
reproduced is the one that has been selected in the step of nusic

sel ection. FhetO MRiCREAMCECoASNRY CHEL LIRS sOTe by GPRFateRE FhSi C

[ f ccall ] t .and _t hol di t hat both ic 10
bi coos chn B FRlT LT R 4BChachD o AT AR 3% TBE neNRRBE ERRe-

|1 t i 16 j ks | = [ th i
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both the cajpinthddneendercbecholfi Age NS, &éﬂ&si@hggll%c?ﬁoﬂgt eghd hat the

system CPU 10 executes the main processing for telephon uncti ons, not

shown. Howewesic ddleedaiwinC mayese m&@éOﬂzblcééﬁbtsm@reﬁ"toﬁnﬁ§§i:n?198é¥ _
requires such a light load that the system CPU 10 can execute the nusic

pi ece repr otlucttiten cidporgt tpnecesdi tige tlogetitey twinkeh siot $h2@ BBEA RHOLESSI NY
wi thout the need of replacing the system CPU 10 by hi gh-speed one.
Al t houg i Pignes afsodenEspreieced FOGepemiant ly shenagbe start of

either the calling tone or the holding tone is instructed.
Further, since the music selection can be made at any time,
any music piece can be selected for both the calling tone and
the holding tone.

15 It should be noted that the system CPU 10 executes the
main processing for telephony functions, not shown. However,
the music piece reproduction support processing only reguires
such a light load that the system CPU 10 can execute the
music plece reproduction support processing together with its

20 main processing without the need of replacing the system CPU
10 by high-speed one.

Although in this embodiment the FIFQO has such a storage
capacity that it can store 32 words of musical score data,
the present invention is not limited to this capacity. The

20 storage capacity of the FIFO 31 can vary as long as it is
much smaller than that of the system RAM 11. Further, the
timbre data storage unit (Voice RAM) 34 has such a storage

capacity that it can store timbre data of eight tone colors,



capacity that it can store 32 words of musical score data, resent
I nventi OIYV?QIIHS?:’ limted to this capacity. The 25 storage Pﬂﬁﬂ’??/ﬁ?g%f t he

FIFO 31 can vary as long as it is ndch smaller than that of the system RAM
11. Further, the tinbre data storage unit (Voice RAM 34 has such a
storage capacity that it can store tinbre data of eight tone colors, WO
01/ 11603 PGQT/ IP0D¢ 0B DOLimbtdslittd tthes aapraciityi aedwedlt heThayRapagits wel | .

The capacity of the tinbre data storaq_te unit (Voice RAM 34 can be
ext r enel yofeﬁheeﬂlm’é’é‘?rp%?‘é‘%i %‘E)Olf?ﬂﬁ urd @WﬁA@I"‘lfana?e long as the

nunber of tone colors._is to o tha f _parts of the
nusi ¢ pi eEétEEWFgXpB?\‘aﬁllﬁ% %ﬁé % 3@ﬁers§ts %ﬁgl nt f8ned
above, tone r repr.oduc upi.t...15 can be
a frequengy Hodtl g?oﬁﬁ ype %A(}aﬁeé%@rfgsralt %%al o @Q El\/?lgoﬁielgaener at or.

The F'\ﬁtO@ﬁelgug‘é?frﬁ%aﬁsd@ﬁ'ﬁi@%dﬁ&%ﬁe@& c%frr@&%%ad%@mel cs produced

by frequency no atron to synthesize nusical sounds; it can generate

wavef or ms cRauhBYsOUE - ebnehgsge @ 1] C conponents |i ke enharnonic tones in
arelatively sinple circuit configuration. The FMtone generator has the

advant age of lAsgmeatabhad abawvele tleegeornd gamsEmiors@inds fthemmasic
synthesized tone to an electronic tone. Fig. 10 illustrates an exanple of
such a copfieger aepondudhag Fvii bnkS gearerke oy firgaensy [Mogivdas ieal [tape
operators that oscillate equivalently to generate a sine wave. As 20 shown
in Fig. 10f tREeFuPPBRatgEnctator 0 Ilybé 'ﬁﬁ&% HaIRoopelBtoFM1taRf t he

oper at 2 connected in series. A sine %sm | l.ated fromt h% LoRer at or
i s su E||§&np5agﬁg is designed to use out 0 ase harmonics pro

by frequency modulation to synthesize musical sounds; it can
generate waveforms having out-of-phase harmonic components
like inharmonic tones in a relatively simple circuit
configuration. The FM tone generator has the advantage of

15 generating a wide range of musical sounds from a synthesized
tone to an electronic tone. Fig. 10 illustrates an example
of such a configuration.

The FM tone generator uses oscillators called operators

that oscillate equivalently to generate a sine wave. As

20 shown in Fig. 10, the FM tone generator 50 is made of the
operator 1 and the operator 2 connected in series. A sine
wave oscillated from the operator 1 is supplied to the
operator 2 as a modulation signal so that the operator 2
generates a frequency modulated wave FM(t). On one hand, the

25 operator 1 is called a modulator 51 because it generates a
modulation signal; on the other hand, the operator 2 is
called a carrier 52 because it generates a carrier wave. The

operators 1 and 2 are configured in the same manner.



operator 2 as a nodul ation signal so that the operator 2 generates a
frequency WOMi0ed wave FMt). On one hand, the 25 operat ACTAPPHIRW | ed a
nodul at or 51 because it generates a pggdul ation signal; on the other hand,
the operator 2 is <called a carrier 52 because it generates a carrier wave.
The operators 1 and 2 are configured in the same manner. W01/ 11603

PCT/ JPOQ 05199 1B6 the theluiecwiratar, &lpidchi deiegenar atier onteuast pitshpi tch
data variable in the formof a sawmooth according to the input of phase
angl e data data Therialie igi ttdle dorm afda sedubelh Geaaddng0'to Apetted to
the nodul ator 51 are added at 5 an adder 5la. The out put of the adder 51la

i s supplieditpun ofipleasm\egienéadton, 51Fhen, wahehpatsh ndaveavend abl e i s
read according to the pitch data outputted fromthe adder 5l1a as the data
that vari esmbfuldeidwrdatd ‘@ "sawnpoatbd Thethe thedulsdte \savergeaatiatdoat51b
generates a sine wave at frequencies 10 corresponding to varied velocities
of the pitchndad@er Thiea. dif iduigetobft hhesaddenave ifs coppldleldedoby
anplitude data B generated from an envel ope generator 51d. For this

r eason, théléﬁn%aW%viﬁﬁﬁH%iﬁﬂ(ﬁibfe@nwhhéhs@n%1M@V%ﬁiﬁnﬁ§hdﬁoﬂSSFBaﬂs

represented by B" sin w. In the carrier 52 a itch generator 52c

out puts pit8RCOBEIRI ViR |ra’tﬂ é’*ﬁtﬁ’ht ﬁétFoPHFBT‘tEe tH e85 ed 7dat 85t he
i nput of ph ng | e_dat a WC.. Then data and .t he,.. sine_wave of
nodul at i on gﬁ%n PR S S ﬁptﬁgengl 289 qdd8%Re  BR® adder

52a. The PUEEHQ &évéuive L xf%iﬂf§eﬁg e99'5691$é>§a§$e g%¥§u%%geggtor

52b in which a sine els rea according to

out putt el f £MLHSon@UNR t H3Ar iBEeRe 1bBE L 5L B MAME: IPNEIAIRI L D2bTRENer at es
a
amplitude of the sine wave is controllied by amplitude data B
generated from an envelope generator 51d. For this reason,

the sine wave outputted from the sine wave generator 51b is
represented by Brsin w,t.

15 In the carrier 52, a pitch generator 52c¢ outputs pitch

data variable in the form of a sawtooth according to the
input of phase angle data w,. Then, the pitch data and the

sine wave of modulation signal outputted from the modulator
51 are added at an adder 52a. The output of the adder 52a is

20 supplied to a sine wave generator 52b in which a sine wave
table 1s read according to the added data outputted from the
adder 52a. Then, the sine wave generator 52b generates a
sine wave varied according to the rate of change in the added
data. The amplitude of the sine wave is controlled by

25 amplitude data A generated from an envelope generator 52d.

For this reason, the sine wave outputted from the sine wave

generator 52b is represented by A'sin (w.t + B sin w,t). Thus,



sine wave varied according to the rate of change in the a data. The
ampl i t ud®OHYE sine wave is controlled by 25 anplitude g’g‘-ﬁgP‘W&é er at ed

froman envel ope generator 52d. For37this reason, the sine wave outputted
fromthe sine wave generator 52b is represented by Asin (Wt + B sin w).
Thus, WO 01/11603 PCT/JP00/ 05199 37 the output FMt) fromthe carrier 52
i s subj ectg@ oatputequEgrqy fromuthe i carrbexl 3helsaboukejeschest itans are basic
formulas for the FMtone generator 50. As shown in Fig. 10, since the
nmodul at or fregmethdyhaofudatiper 82dhthve abeveggualieng tarsoifasg@ ati on, the
frequency nodul ated wave can be generated in such a configuration that
ei t her of figmamlasedohidie FMstonepdenasates ?tput. This type of FM tone

t i |l ed f eedback FM t t d | f h
configuration AS SRR iR Fig: 19 36098 EROFTHET 5 A edback FM.
t one ner at or, 60 _j i_tut i . i it
62 R LR TERe I EefieoShePl O ChTE Phuten U S R P
in the oD ol i SAYRRL baACeR dolldrbPelnen! BRh 8T colfistrlle dida W .
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Then, the “focf a and nodul ation 15 data "0" inputte o the operator 61

are added afiifdy addemenP keedEN®aekt BUE htplie addets 6l@pis. supals egpeo a
sine wave generator 61b in which a sine wave table is read according to

the added ghatpm otdrnnitdearbfaton tise caddes 6l8eedback FMetsneegenewztgener at or
61b generates a sine wave varied according to 20 the rate of change in the
added dat aandhen asdmpgLlelefofsudhe a2 sonéiguvetioncodat shovedibyFieplllude data
B generated froman envel ope generator 61d. The output of the sine wave
gener atlor 61b i&s sshawgntirolHigd tilat thef éegphark  Btletpne cgpnerator 60

is constituted of an operator 61 and a feedback circuit 62.
In the operator 61, a pitch generator 6lc outputs pitch data
variable in the form of a sawtooth according to the input of

phase angle data w,. Then, the pitch data and modulation

15 data "0" inputted to the operator 61 are added at an adder
6la. The output of the adder 6la is supplied to a sine wave
generator 61lb in which a sine wave table is read according to
the added data outputted from the adder 6la. Then, the sine
wave generator 61b generates a sine wave varied according to

20 the rate of change in the added data. The amplitude of the
sine wave is controlled by amplitude data B generated from an

envelope generator 61d. The output of the sine wave

generator 61b is so controlled that a feedback rate f can be

obtained in a feedback circuit 62. Then, it is inputted to
25 the adder 6la as a modulation signal. The sine wave

generator 61lb thus outputs an output FM(t) that is subjected

to frequency modulation.



obtained in a feedback circuit 62. Then, it is inputted to 25 the adder 6la
as a nodul ¥ABA®Bgnal . The sine wave generator 61b thus GAHTHEEEOHM out put
FMt) that is subjected to frequencyszgodul ation. Wc) 01/11603

PCT/ JPOO' 05199 38 The feedback FMtone generator 60 is suitable for
generation of a string type of nusic sound. The FMtone generators 50 and
60 can gener at e TResSirealdbsedNE® eéndli Jdy@itor ONes ByMiehBDgi Agrt he way or
met hod to connect the circuits 5 on an operator basis. The net hod of
connect i ng gyrrmaitiios o€ acakkidgt tepal gpmidsim sboantthe BHoVEM daser | bed FM
tone generators, the tone can vary by controlling the pitch data varied in
t he form ofgemnersdnrsotth and 60t pan t ekhdrage tive igiatic Boynaer af od i ffsrepo:
controlling the anplitude outputted fromthe envel ope generator, or by
changi ng t HeTRSHEY CRANIFNADFRE d¥T R D edincaitei FEREESEr EaSt RECEBIDrs on
the FM tone generators nsi,st of tinmbre data for the nodul ator and tinbre

data foP  (Hb AR o BaghBuntths MEARdr BF  BRBPSGHEPE (TRRT LT d 515

extrenely reduc Q red. that of the waveform nenory type of tone
gener at or. Cﬁ%;‘e%f%eln%ugf’gé%gg'an exanple of a tinbre data format for

ei ght tone col or it L0 I obr I it Vpj 86V 34
when the tone ge%eﬂao%%ggéagéggg?%eﬁ? g?nr%ogeggﬁggog 'tgﬁé ggﬁgrator.
Tinbre dat a0y ¢jW0Hontede1¢aL0kRe %i'@é’h @ d iviiRalint kAR €02m of-aWitten
in the tinbre data storage unit (Voice RAM 34 each contain tinbre data
for the nugHdwiorh and butbuetdat ardmrrid il igeherBabl,t bgbre data for
t he nodul ator and the carrier assune the sane data format.

10 controlling the amplitude outputted from the envelope

generator, or by changing the algorithm. Timbre data for
obtaining desired tone colors on the FM tone generators
consist of timbre data for the modulator and timbre data for
the carrier. The amount of data for one tone color can be

18 extremely reduced compared to that of the waveform memory
type of tone generator.

Fig. 12 illustrates an example of a timbre data format
for eight tone colors written in the timbre data storage unit
{Voice RAM) 34 when the tone generator 35 assumes the form of

20 an FM tone generator. Timbre data of eight tone colors, such
as timbre 1, timbre 2, .. written in the timbre data storage
unit (Voice RAM)} 34 each contain timbre data for the
modulator and timbre data for the carrier. Both timbre data
for the modulator and the carrier assume the same data format.

25 An example of such a data format is shown in Fig. 13. As
shown in Fig. 13, each timbre data for the modulator or the
carrier may be 32 bits of data containing the following:

three bits of multiple setting data (ML2-MLO}, a bit of



25 An ex%hﬁ 016 such a data format is shown in Fig. 13. As__shown in Fig.
13, each PH8%ata for the nodul ator or the carrier mayPTEPINOHI s of
data containing the following: thre®bits of nmultiple setting data
(M.2-M.O), a bit of WD 01/11603 PCT/JPOQ 05199 39 vibrato OV OFF data
(VIB), a bit of envel ope waveformtype data (EGT), a bit of sustain OV OFF
dat a ( SUS)Vibimamo PN/OFEf daget 4¥KB) at @ Bétt phgeriae boge\RBVETOLM ftupe bits of
decay rate setting data (DR3-DRO), four bits of sustain |level setting 5

data (SL3-9atg (EGGur Bi Pdtorty éPé&éénrQFéOEEt@?% RHS) (A s of bit of

(BL5 PLO) e bhth setsinghhars (8pdrhfall F975 500 Chmptar maie. o
tti dat . - t | f I

o119 S NP ND s 400 ot 5ete 39 A0l LAV ety

changegmul § 4y | e biikcahieo LT § b | Dl tting
dat a. ‘I)'he &dntggégg‘iagfﬁogﬁ sfgt%&gya';t%ebﬁu??i g?gésié??? n%eggﬁ%%/ﬂa?aﬁ%}%ef rom

0.5 to 7, py i fa tid B4 WaRle@ohl keNgctahg AataSENAV), therdd vyl st or 51,
the frequency of the nodulation signal is changed to vary the tinbre. The
vi brat o OY¥dadbaiad anovn®) seatdngetata (BLRFRLOE, Ward heix it Href orotsal
applied or not. The envel ope waveformtype data (EGI) are set to determ ne
whet her t heeverly alagige (W PefldOh.i s of an envel ope of sustained 20 sound or an
envel ope of decayed sound. The sustain OV OFF data (SUS) are data by which
the rel ease rat®a MdidRjed sedtiagotRér (MLEa¥E0) e tadeRted ity set

predet.erm ned gentl e an%e at tim'ng,gf_ termnating the |l ength of tone
gener abi orf} fOSHe 1Ak FLeRPSHFTgIRdtisatirnon Thit RIS o085 toR e

becones a'generates pitch data with a rate of change multiplied by the

magnification specified by the multiple setting data. The

magnification set by the multiple setting data may range from
+0.5 to *7, and if the multiple setting data is used in the

15 modulator 51, the frequency of the modulation signal is
changed to vary the timbre. The vibrato ON/OFF data (VIB)
are set to determine whether a vibrato is applied or not.
The envelope waveform type data (EGT) are set to determine
whether the envelope waveform is of an envelope of sustained

20 sound or an envelope of decayed sound. The sustain ON/OFF
data (SUS) are data by which the release rate is changed to
another release rate tilted at a predetermined gentle angle
at timing of terminating the length of tone generation if the
sustain ON/OFF data is set ON, or the release rate becomes a

25 set value at timing of terminating the length of tone
generation if the sustain ON/OFF data is set OFF.

The attack rate setting data (AR3-AR0O) are used to set



25 set value at timng of termnating the length of tone generation if the
sustain OWOEBHI$AIa is set OFF. The attack rate setting daPETAPRASERO) are
used to set W01/ 11603 PCT/JPOQ 0519%¢ 40 the tinme from when tone
generation conmences until it reaches the maxi numvolune. The time set by
the attack rate setting data may range from0.0 nms to 38.1 sec. The decay
rate settivhg ddime CDBR- PRE) teme upetkdaaisat cbhredeeayutite {t aradecndien t he
sound reaches the maxi numvolume until it falls into the sustain |evel.
The decay tlihee meetine vhéudecayheattdmeseeti by e atack avge fsedmisgd? ns
to 73.2 sec. The sustain |evel setting data (SL3-SLO) are used to set a
sust ai n | edta {§gn TeRgeehver opel \RE 0 r3f-ils S@et erthh e IsyY tdeenvel ope 10

wavef orm type data (EGT) b ustain sound. In the_case of decayed sound,
the rel easedper%gsg%ttﬁnéDkgé?gof%‘? RX92 L6 SefnEPfedayaY i Tms rorh™ he

sustai n:l evel t th i.m.n ich the length of the. tope eration is
term natsed,"’ﬁ%ocm 5?“%‘%*8%?%@%8 ERTAL u{“ﬁeuﬁg?’%t%gnf%f%flq% t one
generation, .t J ayedeat r g ned I% iJt. In the
case of sursttgfl r%ﬁt%g&n?i, _gte?ie_ arr,.%r ?{%?tg% g%{ggsse??i _ ptcfgét]giegceags Iit;dné'3 decay rate
fromthe tiddiidngOlialtar Mhpalbige tHeod N OaRERBt hany Jbe. degay datkgiset by
the release rate setting data may range from4.47 ns to 73.2 20 sec. The
wavef or m saleaedl ertddha GYAY) (SLB-Sa) taradelsednitbesenhet fesrae v&wef or m
generated by the sine wave generator is a sine wave or a half-wave
rectified sihem Winee enVeéopecubackormncunieteetitineg Uat ahé Fe2vélde)e are used

to set a feedback 25 factor for the feedback FM tone generator shown in
Fi g. 1jp waveform type data (EGT) to be sustain sound.

In the case of decayed sound. the release rate setting
data (RR3-RR0} sets the decay time from the sustain level to
the timing at which the length of the tone generation is
terminated, and after the timing of terminating the duration

{9 of the tone generation, it is decayed at a predetermined
sharp angle of tilt. In the case of sustained sound, the
release rate setting data sets the decay rate from the timing
of terminating the tone generation. The decay rate set by
the release rate setting data may range from 4.47 ms to 73.2

20 sec.

The waveform selection data (WAV) are set to determine
whether the waveform generated by the sine wave generator is
a sine wave or a half-wave rectified sine wave. The feedback
amount setting data (FL2-FLO) are used to set a feedback

25 factor for the feedback FM tone generator shown in Fig. 11;
they are effective for the carrier operator alone. Therefore,
it is desirable to set the data in the carrier so as to

generate a string type of tone. The feedback amount setting



they are f e for the carrier operator alone. Therefo i f_]
desi r abl e@péﬁ;si?aétogt he data in the carrier so as to generat%ég %O{D?ir?g type

of tone. The feedback anopunt setting 40 01/11603 PCT/JP00/ 05199 41 data
may be represented as tine ranging fromO to 4n. The total |evel data
(TL5-TLO are designed to set the total volune. If the tone generator 35

i s thus cadtayutad s maprdedenfetione gemer ahngindg of raxadpice,4:4.i nbhe dat a of
one tone color can be represented as a pair of 32-bit (32 x 2 bits) data
consi sti nkofal32-ddidl tdata € TASt-TLOYr arbedspdyhes oto ageh 3hditotd1mbre dat a
for carrier. Since the amount of tinbre data for eight tone colors to be
stored in #dilame .nbre data storage 10 unit (Voice RAM 34 can be reduced to
8 x (32 x 2) bits, i.e., 64 bytes, the use of the FMtone generator as the
tone gener at orl BEhmtanee Wﬁttﬁée:iéf lﬁeﬁhéﬁn@%ﬁbg‘é’é‘%ﬁa?g% ancdhcity of

thetly‘ore data storage u Q}/ﬁmc I\/%L Further, even if the transfer
rate of titfit%e Qfd’(eaFat‘%”’c h£°f5 ﬁ& di ’ab§F093§% hi $7¢ Ve G99 34 i s

I th t f ti b data f I d d, th
b e dacin e BEREsaved Y B PRiepl afoPit, [ x LS bradttyen i
the processifis SAsed &f dA6:GP Ak askeorAclShEall £66: olpd YA, { ones

can be reproau urthernore a can

downl oaded fiyB tdira chawlda&ch@%nt edsn@cé Ntfe SAMSdnt 1P tHGRAS Aath %%ﬂal !
amount of tinbre data per tone color. The anount of tinbre data per tone

col or may digght fime-dplicrs ftar vehe toaeal anmtAenelisbiy peatHfstaregaener at or
(PCM tone generator). Therefore, it is 25 apparent that the use of an FM
tone dénenmtidr @diows R 34 can be reduced to 8 x (32 x 2) bits, i.e.,
64 bytes, the use of the FM tone generator as the tone
generator 35 has the advantage of reducing the storage
capacity of the timbre data storage unit (Voice RAM) 34.
Further, even if the transfer rate of timbre data to the
15 timbre data storage unit (Voice RAM) 34 is low, since the
amount of timbre data for eight tone colors is reduced, the
timbre data can be transferred in a very short time.
Therefore, even if the processing speed of the CPU 10 is slow,
a music piece of several tones can be reproduced with high
20 quality. Furthermore, timbre data can be downloaded from the
download center 6 in a short time because of a small amount
of timbre data per tone color. The amount of timbre data per
tone color may be a few k-bytes for the waveform memory type
of tone generator (PCM tone generator). Therefore, it is
25 apparent that the use of an FM tone generator allows the
amount of timbre data per tone color to be greatly reduced

compared to that for the waveform memory type of tone



anount of tinbre data per tone color to be greatly reduced conpared to
that for tREO W orm nemory type of tone W01/ 11603 PCT/ JPST/B8¥E% 42
generator. Although the use of an FM4tone generator is described here,
the present invention is not limted thereto, and other types of tone
generator, such as tone generators of the 5 waveform nmenory type (PCM tone
generator) gadepbftHRysical nodel type, can be used as the tone generator
35 in the nusic piece reproduci ng apparatus of the present invention.
Further, the tonelgeoednttiie nee a@lfseanb@Mcoopesgzhafateint Har delsardware usi ng
a DSP or the like or software inplenmenting a 10 tone generator program
Furt her nor eherbe hieipeéserimviaitionaie hotnhinidtedsheirone.i gngi gthar but
the present invention is not limted to this format. For exanple, the
musi cal scé¥pedaPf heRe RENTTHNTer S8FPadsatMPI IR T of e
information or an SMF (standard MDI file As descri bed abaove,

. 15
accor di ny t BAYRECERPBEICLY LIRS (ﬁFﬁééﬁpeié98ﬁ¥?Eﬁf)tqqﬂN9§(ﬁﬁﬁ?%ﬁ@&nsferred
th h th i f t i the ti t, .
the tor agemeaBLCFYES of S T Jehrd: (61 S8R Srra e o, Y RS
tinbre datay; 80! Rah bR L7 S %hggﬁaﬁé Gift 2Ahdhditn {1 Mbre data

can be Iargg enoug al n tones of quality even If the tinbre

data storage,peads, hese arofdBldn e d¥c30RaGaRAEL LYe dAMBSHBE IAPTAGHENg a
piece of nusic wth tones of high quality. Further, anong the many ki nds

of tinbre dakaasbpeedsimy 2DIherstieagekBEANSs PFf Bwaxte dinplidhiede inlye anusi c
pi ece reproducing neans, only the tinbre data necessary to

10  tone generator program. Furthermore, the musical score data
are formatted as shown in Fig. 4, but the present invention
is not limited to this format. For example, the musical
score data may be transferred as a MIDI file with time
information or an SMF (standard MIDI file}.

15 As described above, according to one aspect of the
present invention, timbre data transferred through the
interface means are stored into the timbre data storage means,
the storage capacity of which is available only for necessary
kinds of timbre data, so that the data amount for parameters

20 in the timbre data can be large enough to obtain tones of
high quality even if the timbre data storage means has a
small storage capacity, thereby reproducing a piece of music
with tones of high quality.

Further, among the many kinds of timbre data stored in

25 the storage means provided outside the music piece
reproducing means, only the timbre data necessary to
reproduce a piece of music are transferred to the music piece

reproducing means and stored in the timbre data storage means,



repr oduc of nusic are transferred to the nusic piece roduci ng

neans an?vgt g’#@cﬁifl n the tinbre data storage neans, WO 01/ 1f€%‘§’°°’°?

PCT/ JPO0/ 05199 43 so that several kiddds of tinbre data can be sel ected

with which the piece of nusic is reproduced even though the storage

capacity of the tinbre data storage neans is snmall. |In addition, if the

tinbre dats@ &hetdeenesadelingsapf ekirhramlddstaanade medesteld sddgh a

comuni cation |ine, a choice of tinbre data can be wi dened. Al the data

processi nQ’hﬂ=€§n§hﬁa§1F63d8f| QU EC r badreRfeducas ViRl sheadh 49¢ to send the

sane to the nu5|c |ece re ducj IS not re U|red tQ carry out
5B thatimbag, @"%m

10 repr odGECFBHSF Ba&léé’e HRFafrsime ﬁm lity to
fe reprod%f%aﬁxﬁeo tqfathg : $REES RLOS da%s %wnlﬂnaded %g, 'fl the
one generator 0 € music |ece reprodu neans provi

tel ephgne dteraigaaledayl Qﬁrbaghlé SRR 81 &1 SOURNCY, TR AL i39 met hod,

the amount of tinmbre data required for the frequency no Iatlon type of
tone genafigibe databeadxbeewrynég@duced as conpared to that of a waveform
menory type of tone generator (PCMtone generator). Therefore, even if the
tinbre data isafldarthel tihed phooeghimg 2bedosvIspea tdansTitssir@adat h, for
exanpl e, due to | ow speed of data processing by the data processing unit,
the tel epldesd redetiimbale devhcandahoreprddie sams coe Wie musiic piltdrea
variety of tones of high quality. Further, since the ambunt of tinbre
data is réﬁ?@@d‘*“cﬁl"ﬁof“@a&&t aléndbighot or?@b%%c@ FIFHIBHe of nusic with

tones f hi uallt n be . stored even |r,1ra. tlrfrire dat a storage nmeans,
t he st ra éﬂ%%éhﬂ; igﬁece Oof music. his allows music of high

quality to be reproduced even with a low-speed processing
unit.
In addition, if the tone generator of the music piece

reproducing means provided in a telephone terminal device is

16 adopting a frequency modulating method, the amount of timbre
data required for the frequency modulation type of tone
generator can be extremely reduced as compared to that of a
waveform memory type of tone generator (PCM tone generator).
Therefore, even if the timbre data is transmitted through a

20 low-speed transmission path, for example, due to low speed of
data processing by the data processing unit, the telephone
terminal device can reproduce a piece of music with a variety
of tones of high quality. Further, since the amount of
timbre data is reduced, timbre data enough to reproduce a

29 piece of music with tones of high quality can be stored even
in a timbre data storage means, the storage capacity of which
is small. Furthermore, timbre data can be downloaded from

the download center in a short time because of a small amount



is small. %HSEHE%&Pre’ tinmbre data can be downl oaded from the downl oad
center in a short time because of a small anpunt WO 01/ 11608CTHERS08ESBY 05199
44 of tinbre data per tone color. Acco4di ng to anot her aspect of the
present invention, when a vacant area is created in the nusical score
storing mnmenory, a next portion of the nusical score data is 5 subsequently
| oaded i nt o ®Eh&ipbRer ¢atBypenckere csist@-ucti on, a nusic piece of a high
qual ity requiring a %éeat data volune can be reproduced even though the
nusi ¢ score stor PAGORBHBEYLO BRO&RIPeCip&Ei the RPragett erRmtinid ng a
| ong pl ay tigg can_he éegroduced mﬁthtL inberrugtiog. 10 Further, the CPU
is not requirEd fo'BRBBhL BT TR ST SR prodaEt MBRIPRHCRERTE KOG M| v
executes a rans eed] a.next _portjion of the nusic
%r&, 9 Lgﬁg gépfféé ég 4£.e§h&gcg 300ﬁgréa

score data en-a vacant area 1s yie o -t he” fe Uf¥®ring the

musi ¢ scor e Jakaquihei gl 0b&aed Nen P U xﬂgg%%at P RAEE, %ol B CRYbh! of ent

to reproduce the "high quality of the nel t on€es

PCT/ JPOQ 0519%us4t SiédbdEod hi shSheejudias yBeeguRephacedgdddd 1ddds Lbhlkk 1111

1T 1111 1. A nusic reproduci ng apparatus conprising: a tinbre data nmenory
that has a lcani bedreppadityd feven Siahn nget nibie §868e COFSEEMPNEmME{E 0 a

first nunber of tinbres, which is |less than a second nunber of tinbres
reserved i nhasdat amgdlr capaaity nt &r fiaséct haece ambmpreraned piayt tamsf er
the tinbre
can be reproduced without interruption.
i0 Further, the CPU is not required to execute the music
reproduction process, but simply executes a data transfer
process of feeding a next portion of the music score data
when a vacant area is yielded in the memory buffering the
music score data. Therefore, the CPU of moderate speed may

15 be sufficient to reproduce the high quality of the melody

tones.



data fromthe data source to the tinbre data nenory so th tinbre
dat a rren’B’P;Plgf%’?es the transferred tinbre data; a score dg{:y"\;}@@%ﬂ?} t hat

stores score data representing a m48ic piece; a tone generator that is set
with a tone generating paraneter derived fromthe score data stored in the
score 15 data nenory for generating_tqnes of the nusic gjhe et A2 Renlaced
perfornance controller that interpr M% score data to TR ooft DR
data designated by the score data fromthe tinbre data meL mﬂ ng
the tone generator with the read tinbre data so that the

can generate_the 20 tones _having_ti nbréas s(peci f. ecxll by the score data
accordi nd 1 o® PHELFZPFPABPENE 3P LA YY) SRS YT oduci ng appar at us
according to claim.1, erein the tone generator, can concurr e y generate
a third 25 nhemie d5itées "5 Ehagohggsﬁeiﬂ‘%%e pa(r:?pggl%#}% héegérrusi c

pi ece, which are not nore than the second punbep.of tinbres 11111111111 IN
D11117  *SteRing VigdHTrL 6 PEPFTR5BPH818S Qﬂaaaééff‘ébﬁ“g“%%eé t?’n% tinbre data

menory, and the performnc control Ler reads_oQut tinpre. correspondi ng
to the thi¥epPT 1t 4§ ﬁtﬁ’s s%&ﬁf‘cﬁ gre°d sf"glxﬁ'eﬁrtg?tﬁlerg?%%%ective parts
according to the. score ta.SOS 3.e.An el ectroni c apparatus conprising: a
processorr?sr%ﬁvepq ot é Y 5%xecute a task; a menory device that

pemori zes data, i nELUGLOE M Wb 8RRELTE @b trEREEefIAtRe 2PEBEL" ©

data to repres

data from the data source to the timbre data memory so that
10 the timbre data memory stores the transferred timbre data;
a score data memory that stores score data representing
a music piece;
a tone generator that is set with a tone generating
parameter derived from the score data stored in the score
15 data memory for generating tones of the music piece; and
a performance controller that interprets the score data
to read out timbre data designated by the score data from the
timbre data memory for setting the tone generator with the
read timbre data so that the tone generator can generate the
20 tones having timbres specified by the score data according to

the read timbre data.

2. The music reproducing apparatus according to claim 1,
wherein the tone generator can concurrently generate a third
25 number of tones allotted to respective parts of the music

piece, which are not more than the second number of timbres

L



10 pi eces;

musi ¢ dat
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r epr oduct
capacity
tinbres,
menory de

‘gnqa§u5|c reproducti on device that operates accori% to the
a ontrol by the processor to reproduce a @é I n

on with the task executed by46he processor, wherein the musi c

i on device conprises: 15 a tinbre data nenory that has a limted
for storing tinbre data corresponding to a first nunber of
whee¥hlligblesky tHmn timbyeodd taunpreryf andiihes parfoamaddei n t he
vice; an interface that can be operated to transfer the tinbre 20

data from t AenhEeDEGY desdde quf ttHabrendata deeareraanding tchdhe tthdrdi nbre

data nmenp
stores sc
with ato
t he score
Sheet Has
111111113
controlle
desi gnat e
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wher ei n
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25

ry stores the transferred tinbre data; a score data nmenory that

or seghen eEpiEvurad nich pES espigeed ke tde npERacitice PRALSI s set

ne generating 25 paraneter derived fromthe score data stored in
gacardabner o fdre gaRseadatg -t ones of the nusic piece; and This
Been Replaced 11111111111111111211111 IN

1111112112112111 CLMs WO 01/11603 PCT/ JP00/ 05199 47 a performance

r that interprets the score data to read out tinbre data

d By tAe slast@opdcaaPPerntng cempibyssingst a menory for setting the

rator with the read tinbre data so that the tone generator can

the 5 tankEO¥RSAY thathPaeoceseerf fata blo tene Bt e datskaccor di ng

ead tinbre data. 4. The el ectroni c apparatus according to claim 3,

t he tone BERRFAIEHVi Watciement Fgs géakt atrclnd e daufivh&atalo of

otted to respective parts of the mnusic piece,
comprlsed of timbre data and score data to represent music

pieces; and

a music reproduction device that operates according to
the music data under control by the processor to reproduce a
music piece in association with the task executed by the
processor, wherein the music reproduction device comprises:

a timbre data memory that has a limited capacity for
storing timbre data corresponding to a first number of
timbres, which is less than a second number of timbres
reserved in the memory device;

an interface that can be operated to transfer the timbre
data from the memory device to the timbre data memory so that
the timbre data memory stores the transferred timbre data:

a score data memory that stores score data representing
a music piece;

a tone generator that is set with a tone generating
parameter derived from the score data stored in the score

data memory for generating tones of the music piece; and

Th““jlmmn”“ L




whi ch ar e than the second nunber of tinbres avai he
tinbre d§¥§8#gﬁﬁ)u ﬂ@ﬁ&ﬁw%@ﬁ

and the performance controller reads out fe data
corresponding to the third nenber off7tinbres which are assigned to the
respective parts 15 according to the score data. 5. The electronic
apparatus according to claim3, further conprising a comunication device
that can commudi BAFECHRaRCce peRSERL RN thataadenpsedswi6adcPRer 82F8m nusi c
data into 20 the nenory device. 6. A telephony term nal apparatus having a
communi catPoreadnputt hhbre s@3kd tdesign byo ther SFOre Aakat f5AMahbe
receives a signal fromthe renote | ocation, and a nusic 25 reproduction
unit that témhreeppdauremariusPE $REe9 Fhadans Sanerakernvihe &Pgnal ,
wherein This Sheet Has Been Replaced I TL1ITTIT TLELEL VL VELL T 11T
1111 111152ad] timbre) date #B+ thHEF 04019 16UE MEHSRSIOR05RH0 9eB8TRRE M ¢
reproduction unit conprises: a score data nenory that nenorizes score data
repr esent tAged ha¥iBgptirkres sBeRlGEHR Y IS fScons dgkéndFcrsddndt £6n type
settable 5 with paraneters for generating harnmonics by frequency
nodul at i otheoregft Ké8PFe 92tBne; and a performance controller that sets the
tone generator wth paranmeters according to the nenorized score data for
enabling the tone generator to synthesize tones of the nusic 10 piece

represented by the score data. 7. The te%&phon t erm nal apgaratus
accor di ng4to Erei ¢ eCLTRET ARPATHYRLGSE &t FIAONPe VOPTRER

conprises a .
the tone generator can concurrently generate a third number

10 of tones allotted to respective parts of the music piece,
which are not more than the second number of timbres
available by the timbre data memory, and the performance
controller reads out timbre data corresponding to the third
member of timbres which are assigned to the respective parts

15 according to the score data.

5. The electronic apparatus according to claim 3, further
comprising a communication device that can communicate with
an external database to download therefrom music data into

20 the memory device.

6. A telephony terminal apparatus having a communication

unit that transmits a signal to a remote location and

receives a signal from the remote location, and a music
25 reproduction unit that can reproduce a music piece in

association with the signal, wherein
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tinbre dat that has a limted capacity for nenorizing 15 tinbre
dat a corrégggﬁqgﬁé to a predeterm ned nunber of tinbres, gﬁg”?%%ﬁﬁw
performance controller interprets thed48core data to read out tinbre data
corresponding to a tinbre designated by the score data fromthe tinbre
data nenory, and sets the tone generator according to the read tinbre data
to 20 thereby ebhbl sushe xeprodyeridoat onitoceyprhessze the tones of the
nmusi ¢ pi ece having the tinbre designated by the score data. 8. The

t el ephony ter ni Aabcappadata gnemyyt dhag memeriaras 7scopd didet ein the nusic
reproduction unit further conprises an interface that can transfer data

i ncl udi ng tepressbLéndat anusit PiSleget Has Been Replaced 1J1J1JI 111111 O
111211 1 1 122112211221172112LMs* WO 01/ 11603 PCT/ JPOO 05199 49 between the
musi ¢ reproduct eotopni gererkrthaf @nifceguehey hodeldbben baipyy sjeradied for
transferring the tinbre data to the nusic reproduction unit so as to |oad
t he ti nbrewddbapamemetgrs5iQr dRnenadligghbaympeaias ndy Bpprencis according to
claim8, further conprising a central processing unit that treats various
data and amedmdayigni tot sl thesidresés teaei:oasddata i ncluding nusic data
conposed of score data and tinbre data, 10 wherein the interface is
oper at ed under eonerébribgnedecondarfllgr gphetesstagtmi toreroeneralfat ri ng t he
tinbre data from the nmenory unit to the tinbre data nmenory of the nusic
reproduct i eithnperandtess a¢eerdiang ity thikemepordzedt saco¥omata for

enabling the tone generator to synthesize tones of the music

10 piece represented by the score data.

7. The telephony terminal apparatus according to claim 6,
wherein the music reproduction unit further comprises a
timbre data memory that has a limited capacity for memorizing

15 timbre data corresponding to a predetermined number of
timbres, and the performance controller interprets the score
data to read out timbre data corresponding to a timbre
designated by the score data from the timbre data memory, and
sets the tone generator according to the read timbre data to

20  thereby enable the tone generator to synthesize the tones of
the music piece having the timbre designated by the score

data.

8. The telephony terminal apparatus according to claim 7,
25 wherein the music reproduction unit further comprises an

interface that can transfer data including the timbre data
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the nenory unit to the score data nenory of the nusic 15 repr Lon unit.
10. The Fé?@%ﬂﬁﬁ& term nal apparatus according to clain19y%qﬂ§gﬂﬁéﬁ’the
menory unit reserves tinbre data cord®sponding to a first nunber of
tinbres, wherein the tinbre data nmenory of 20 the mnusic reproduction unit
menori zes tinbre data being transferred fromthe nenory unit and

cor r espontetiyeen fhesmushd RERHRIURELQN Fids ad GFhereundds . .t KRR/ the first
nunber of tinbres, wherein the tone generator can concurrently generate a
third nunbetesfacenbsinpl eperdted Fekperansienfing e Jimbge Aasfctpi ece,
whi ch are not nore than the second nunber of tinbres avail able by the
tinbre dathenBHSLi¢, TSRFOAHEEEPA YRt THrt 1R Mb NS fiipbeg data
11111112112111121212112121 12121321 2112132173332 0 0 0 1 1 I 1 WO 01/11603
PCT/ JPOO 08198y -50 t he performance controller reads out tinbre data from
the tinbre data nenory corresponding to the third nmenber of tinbres which
are as8igned to the respective parts according to the score data. 11. The
t el ephony term nal apparatus according to claim9, . wherein_the

communi catdi-onThai tetapheRy et ¢Eninat FRRAT Y ASSATAG eitPhELaSR Bhe score
data and the tinbre data so as to download the sane into the nmenory unit.
10 12. A fwnthere so8@5disdgJappSrPattal cBRPFESFHYY Wkt My dieahshory t hat
has a limted space for storing a part of score data, which represents a
nusi ¢ pi eVATAARS WFtEh 288 2 BeFPTYi BBRYT f FRAT X SRR DT OUS 4G nter f ace

that can be operated to |l oad the score data

including music data composeg of score data and timbre data,

10 wherein the interface is operated under contrcol by the
central processing unit for transferring the timbre data from
the memory unit to the timbre data memory of the music
reproduction unit and for transferring the score data from
the memory unit to the score data memory of the music

I15 reproduction unit.

10. The telephony terminal apparatus according to claim 9,
wherein the memory unit reserves timbre data corresponding to
a first number of timbres, wherein the timbre data memory of
20 the music reproduction unit memorizes timbre data being
transferred from the memory unit and corresponding to a
second number of timbres which are less than the first number
of timbres, wherein the tone generator can concurrently
generate a third number of tones allotted to respective parts
25 of the music piece, which are not more than the second number

of timbres available by the timbre data memory, and wherein
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fromthe data source into the score data nenory; a tone generator that is
set with a™WP{1d#Pe paraneter derived fromthe score data FEIPUNti al |y
generating tones of the nusic piece; 580 a performance controller that
sequentially retrieves the score data fromthe score data nenory so as to
set the tone generator with the variable paraneter according to the
retrieved seneepdafermantt aomrolyefpehas dhnatt deirectdsteh&roa Yheant area
is 25 created in the limted space of the score data nmenory upon
sequenti al tekbrevadtodimdnteryscoreedabading opetisd i tifichackbes Slieet Has
Been Replaced 1111111111111111 1111 It CL Ms WO 01/11603 PCT/ JPOQ 05199
51 interfaceimbréoadhmsiotdrer asaitned thetseorespkadiaventparitlse aceaecdnhgar ea,
t hereby enabling the tone generator to continue the generating of the
tones of theonusecsgoecaiatm.13. The mnusi c reproduci ng apparatus accordi ng
to claim12, further conprising a tinbre data nmenory that stores tinbre
data corfesponding to a nunber of tinbres, wherein the performance
controller reads out tinbre data corresponding to a tinbre designated by
the score data frnenmddiephonhr eegainelOapeamtus akdosdtiagt be tbaemgener at or
with the read tinbre data, thereby enabling the tone generator to generate
t he tones o§hetden Nise cgurend daaionguhhe desi gaadiad td dirgmalild. An
el ectroni c apparatus conprising: 15 a processor that processes data to
execute a taskredeneinmy \eidharceft tht peobei 2esa daid thc|tidiorg daawesdat a
representative of a nusic piece; and

as to downlcocad the same into the memory unit.

10
12. A music reproducing apparatus comprising:

a score data memory that has a limited space for storing
a part of score data, which representis a music piece and
which can be provided from a data source;

I an interface that can be operated to load the score data
from the data source into the score data memory:

a tone generator that is set with a variable parameter
derived from the score data for sequentially generating tones
of the music piece:

20 a performance controller that seguentially retrieves the

score data from the score data memory so as to set the tone
generator with the variable parameter according to the
retrieved score data; and
a memory monitor that detects when a vacant area is
25 created in the limited space of the score data memory upon

sequential retrieval of the score data for operating the
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a nusic reproduction device that operates according to the score data
under cor’(Y"BBV"Bg/sthe processor to reproduce a 20 nusic pifEcEIn0p05199
association with the task, wherein ti nusic reproduction device
conprises: a score data nenory that has a limted space for storing a part
of score data, which represents a nusic piece and which can be provided
fromthe neterfadevitoelo28 amotmerrparct dfhdthecamrvdie dadmatiedot ahleoad t he
score data fromthe nenory device into the score data nmenory; This Sheet
Has Been Rephatedréallthetebyidddayliiind ithle tond Igdnienatbi] Xbl Iclonitinthel Ms*
W01/ 11603 PCT/JPOO 05199 52 a tone generator that is set with a variable
par anet er theéegenedatiog phetBeotenentef fidre smpientpiadey. generating tones
of the music piece; a performance controller that sequentially retrieves
the 5 score data fromthe score data nmenory so as to set the tone
generator with the variable paraneter according to the retrieved score
dat a; B&nd 13 .neTbe ymush¢ t Deprdducing idvpegativg pcoogdsog whenlaimvazant area
is created in the limted space of the score data 10 nenory upon
sequent i alfurgheiregampafisihg scbimbretdatsoneneny ttha thrsdeessortigparat es t he
interface to | oad another part of the score data fromthe nmenory device
i nto the datancoarespohdinbetpi ai nembepark tfmhrtes .sodreeredat aheenory,
t hereby enabling the tone generator to continue the generating of the
tones of peFformamgei coptredlelsred@e eiectimbre dgtwarcatus sgeodiciongot o
claim14, further <conprising a tinbre data nenory that stores tinbre data
a timbre designated by the score data from the timbre data

10 memory, and sets the tone generator with the read timbre data,
thereby enabling the tone generator to generate the tones of

the music piece having the designated timbre.

14. An electronic apparatus comprising:
15 a processor that processes data to execute a task;
a memory device that memorizes data including score data
representative of a music piece; and
a music reproduction device that operates according to
the score data under control by the processor to reproduce a
20 music piece in association with the task, wherein the music
reproduction device comprises:
a score data memory that has a limited space for storing
a part of score data, which represents a music piece and
which can be provided from the memory device;
25 an interface that can be operated to load the score data

from the memory device into the score data memory;
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correspondixgggﬁlznﬁ nunber of tinbres, wherein the performance 20 controller
reads out t At a corresponding to a tinbre designat edPEJAPHEOSEOr e
data fromthe tinbre data nenory, and Sxets the tone generator with the
read tinbre data, thereby enabling the tone generator to generate the
tones of the nmusic piece having the designated tinbre. 25 16. The
el ectroni c appar & Uenacgendragorotichk i s Igkt fwirthher vafhablShpetatiese Been
Replaced 12112ttt trerrarrreit 1 1111121111211211111121111 e L Ns WO
01/ 11603 PCHerRG@NFI99 th8 sonopeidaty forovguentabion deneécetih@ttemds
communi cate with an external database to downl oad therefrom score data
into the menbrjhedewisde. p5ed&; A net hod of reproducing a nusic piece
conprising the steps of: providing a tinbre data nmenory that has a limted
capaci ty capabl e aofpegiforinagcei obmerobler cidrate spoandnngal 0y are fiistesiurer of
timbres, which is less than a second number 10 of tinbres reserved in a
dat a source;sapeEr d@@tag fanmi hher auee tdata ansfoaty sbeaki abr ectatige frea t he
data source to the tinbre data nmenory so that the tinbre data nenory
stores the tgemesfagroredithnbhe datbabkd qrdmgnesear ecdaraingpt&SEmei Nng a nusic
piece in a score 15 data nmenory; setting a tone generator with a tone
generating retrieved score data; and
a memory monitor that notifies the processor when a
vacant area is created in the limited space of the score data
10 memory upon sequential retrieval of the score data, so that

the processor operates the interface to load another part of

the score data from the memory device into the vacant area of

the limited space of the score data memory, thereby enabling

the tone generator to continue the generating of the tones of

15 the music piece.

15. The electronic apparatus according to claim 14, further
comprising a timbre data memory that stores timbre data
corresponding to a number of timbres. wherein the performance
20 controller reads out timbre data corresponding to a timbre
designated by the score data from the timbre data memory, and
sets the tone generator with the read timbre data, thereby
enabling the tone generator to generate the tones of the

music piece having the designated timbre.

16. The electronic apparatus accerding to claim 14, further
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paranmeter derived fromthe score data stored in the score ry for
generatiwgoﬂ/dfﬂgg of the nmusic piece; and interpreting thePg-g’g#@mg@Eg to
read out tinbre data 20 designated B3 the score data fromthe tinbre data
menory for setting the tone generator with the read tinbre data so that
the tone generator can generate the tones having tinbres specified by the
score datcommeiyidiaica taonnmicedd oni dbrvécdathat 26an gcommupi ke ofith
reproduci ng a nusic piece froman electronic apparatus having a processor
t hat pr ocars sesteiaial tdntaiEnd ¢oa dPhindo8letherairomepcrrp| data iatQ 1,
1111121211201 1 LMS* WO 01/ 11603 PCTI JPOO 05199 54 task, a nmenory device

t hat nmenothe asemtatya dewciesli ng nusic data conprised of tinbre data and
score data to represent nusic pieces, and a nusic reproduction device that
operates according to the nusic data under control by the processor to 5
reproduce a nusic piece in association with the task executed by the
processor17t hes mettiodl cdnpepgiodgcing 3t epsiofpiegr oPERRLS iHe i c
reproduction device with a tinbre data nmenory that has a limted capacity
capabl e ostsporofig tinbre data corresponding to a first- nunber of tinbres,
which 10 is less than a second nunber of tinbres reserved in the nenory
devi ce; oper at pngvidingtartimere dateameiort kbati Mese adadBite8m the nenory
device to the tinbre data nmenory so that the tinbre data nenory stores the
t r ansf er r edpacirby ecapable 16f ssrting sdabred&ata €PraseRerAgng Hsfc pi ece
in a score data nenory of the nusic production device; setting a tone
gener at or £pfstheumbei cof epimeitrs i orhideviscdafist Ahany gnSegensr BEPRET

paranmeter derived fromthe
10 of timbres reserved in a data source;

operating an interface to transfer the timbre data from
the data source to the timbre data memory so that the timbre
data memory stores the transferred timbre data;
storing score data representing a music piece in a score
i15 data memory:
setting a tone generator with a tone generating
parameter derived from the score data stored in the score
data memory for generating tones of the music piece; and
interpreting the score data to read out timbre data
20 designated by the score data from the timbre data memory for
setting the tone generator with the read timbre data so that
the tone generator can generate the tones having timbres

specified by the score data according to the read timbre data.

25 18. A method of reproducing a music piece from an electronic

apparatus having a processor that processes data to execute a
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score data stored in the score data nenory for generating 20 tones of the
musi ¢ pi ecéVOqHYPht erpreting the score data to read out ti ROT/PEAEES
designated by the score data fromthe & nbre data nenory for setting the
tone generator with the read tinbre data so that the tone generator can
generate the tones having tinbres 25 specified by the score data according

to the read dd9i) @ @ahdry dbiScSheeit Hﬂéﬁxo@q%@sRﬁﬁli:éc§Hci&éﬂ-&%1ﬂ&§-ﬂél! 1111
1" \\\11 111111111 "i"I"1'"1" ~ s WO 01/ 11603 PCI/JPOOY 05199 55 19. A

met hod of r eprtedueindei8edUSE Ct DhISSE dit 2 4ndl @BBRBY aat 8 BL NALpAPRALAt US
havi ng a comuni cation unit that transmts a signal to a renote |ocation

and recei vesmis iy @lelcebl, 0BhENE miLI®tR J:eRkeBn 880i8e MURLE &5PFQdUCt i on
unit that can 5 reproduce a mnusic piece in association with the signal, the

met hod conprdcidi@ibige tat €Rs Mhsi®ravi4lifdeNeoueshe bEPERGUSELODs Y ty i th
a score data nmenory that nmenorizes score data representing a nusic piece;

provi di n§ t hephssivee’ apnaguet podcaiNid W13 tlioRewifn0ensr ah ok Sfeditea
frequency nodul ation type settable with paraneters for generating

har moni cs  bypyf regueReyresBll| athd me it s WipetsifgathoNsiegideoset ting the
tone generator with paraneters according to the nenorized score data for

enabl i ng the tonergenaialotné Gnudfe BEPMRRICEC0h0AES10E §ien NYSE Supiece
represented by the score data. 20. A nethod of reproducing a nusic piece
conprising tda mkePeyothat has a limited capacity capable of storing
timbre data corresponding to a first number of timbres, which
i0 is less than a second number of timbres reserved in the
memory device:;
cperating an interface to transfer the timbre data from
the memory device to the timbre data memory so that the
timbre data memory stores the transferred timbre data:
15 storing score data representing a music piece in a score
data memory of the music production device;
setting a tone generator of the music reproduction
device with a tone generating parameter derived from the
score data stored in the score data memory for generating
20  tones of the music piece; and
interpreting the score data to read out timbre data
designated by the score data from the timbre data memory for
setting the tone generator with the read timbre data so that

the tone generator can generate the tones having timbres

25 specified by the score data according to the read timbre data.
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20 provi Q] core data nenory that has a limted space _capabl e of
storing gb‘ggim@’f score data, which represents a nusic pi AMBSIhi ch can
be provided froma data source; oper&ing an interface to |l oad the score
data fromthe data source into the score data nenory; 25 setting a tone
generator with a variable paraneter derived fromthe score data for
sequent i alPy dgerethohPh giRpropvcingh@musis BdéeneRbyl actelephony
111111211221122122122122171 1 2111221171 1221172 121122111221 *CLMS* WO 01/ 11603
PCT/ JPOQ ¢8xBdnaicapparatufuBavipy e ecommupuleratiian ynid: thati fFansaissor e
data fromthe score data nenory so as to set the tone generator with the
vari abl e apaigndtetcacErAPEg 10CahioR aand dageisvtes @ ddignaladfdos gseecting
when a vacant area is created in the limted space of the score data
menory up&AMeEguUEAERALORet APRvA| MB$1icC t FRPEQDIGL it arrfidy thsdr &@nng t he
interface to | oad another part of the score data into the vacant area,

t her eby em8BFPAYCEt ReMPEAE BPéRERalBrasrehbrtionavithe denaimnalg &het he
tones of 10 the nusic piece. 21. A nethod of reproducing a nusic piece
from an emeghp@nFemPaEppardt tBenhaterg @f processor that process a data to
execute a task, a nenory device that nenorizes data including score 15
dat a repr esent REPY&ddngathAsPEshf cERPEPRNGL el i Wn¥leptidduc ismereddaitée t hat
oper at es according to the score data under control by the processor to

r epr oduce™@mREy¥; ENPlte@®EMPR1IZEESBEPRE | PRI TEPXIRENGIY a MuSH md@ce:

conprising the steps of: 20 providing the nusic reproduction device with a
score providing the music reproduction unit with a tone

10 generator of a frequency modulation type settable with
parameters for generating harmonics by frequency modulation
to synthesize a tone; and

setting the tone generator with parameters according to
the memorized score data for enabling the tone generator to

15 synthesize tones of the music piece represented by the score

data.

20. A method of reproducing a music piece comprising the
steps of:

20 providing a score data memory that has a limited space
capable of storing a part of score data, which represents a
music piece and which can be provided from a data source;

operating an interface to load the score data from the
data source into the score data memory:

25 setting a tone generator with a variable parameter

derived from the score data for sequentially generating tones
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dat a rrermrﬁvég { @as a limted space capable of storing a Fart of score
data, whic QP ents a nusic piece and which can be provPeEEPWOEPt he
menory devi ce; operating an interface 3 | oad the score data fromthe 25
menory device into the score data nenory; setting a tone generator of the
nmusi ¢ reproduction 11111111211111111#2111111111111 Thi s Sheet Has Been

Repl aced * &4 the musit] p1e¢€11111111111 WO 01/11603 PCT/ JPOQ 05199 57
device with a variable paraneter derived fromthe score data for

sequenti al |y gen&eftuendigdagsretrigeingisine sicere, dageqdenmi sheyscerei evi ng
the score data fromthe score data nenory so as to set the tone generator
Wi th the vardaii dempnyysgmatetoagebrdintans Qeaeratorevéghstbeevaniabland
notifying the processor when a vacant area is created in the limted space
of the scoreakanetfah@®OFcrgaongskquihe i zdtrimmed egalreofiathe sndre data, so
that the processor operates the interface to |oad another part of the
score data from tdeerdimsnghendevyaeanhiarashd syacaatedr éa bhet himitedt ed
space of the score data nenory, thereby enabling the tone generator to
conti nue t heSRfsHferRdt ithg SForRedabhasentdry o siegusngdel 2e2trdevwathdfie
readabl e medium for use in a nusic reproducing 15 apparatus having a
processor, tHe fmWinemiadat PRI Apehr bipanihg nstterdeicensoceteadt ahbehey t he
processor for causing the nusic reproducing apparatus to performa nethod
conprising R&&E é%feﬁg’eoﬁﬁoﬁﬁeﬁaw ngn &e thebrvacdatta epenor fhenabyhaesablingi t ed
20 capacity capable of storing tinbre data corresponding to a first nunber
of tinbres, W dpnss geagsatpanta gerbiheifiselgenerating of the tones of

10 the music piece.

21. A method of reproducing a music piece from an electronic
apparatus having a processor that process a data to execute a
task, a memory device that memorizes data including score

16 data representative of a music piece and a music reproduction
device that operates according to the score data under
control by the processor to reproduce a music piece in
association with the task, the method comprising the steps
of:

20 providing the music reproduction device with a score
data memory that has a limited space capable of storing a
part of score data, which represents a music piece and which
can be provided from the memory device:

operating an interface to load the score data from the
25 memory device into the score data memory;

setting a tone generator of the music reproduction

I R This Shect Has Becn Replaced
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of tinbres reserved in a data source; operating an interface to transfer
the tinbWQ %A% rom the data source to the tinbre data Hé?}‘d?‘i}”“é@% hat the
tinbre 25 data nmenory stores the tr@nsferred tinbre data; storing score
data representing a nmusic piece in a score This Sheet Has Been Repl aced
11112112 axazaaveeeererert - -2a0-41- ---4-- 1112-- 121111 -- -~~- CL MS W

01/ 11603 @&H LA 151D Y arthnlat parametyr seirtiveg #rbmnehgenecoatodatath a
tone generating paraneter derived fromthe score data stored in the score
dat a nenofyrf Ssq@enet &1 1y gdmest iofg tHodesusifc theemasiangibeent erpreting the
score data to read out tinbre data designated by the score data fromthe
ti nhre data nmeg@gyeitialbetietngidviand ahe generadatawtirbmt hber sadrei nbre
data so that the tone generator can generate the tones having tinbres
speci fi edalyathemscyr €o dad at @ cor dilieg tiomel yenesadotri with dacavarifb2d. A
machi ne readabl e medium for use in an electronic apparatus having a
processor phhahe PepCeSSesdiiag atd otiex emtirs eved aglorea datanr yndevi ce t hat
menori zes data including nusic data conprised of tinbre data and score
data to represgatifpingstite ppemesss@Endviemss ivadasyr adeat ien cteated that
operates according to the nusic data under control by the processor to
r epr oducetRenlsnitpdespacea @b sidee adcaxre widta intemdrys kpexecenaenthplt he
processor, the medi um containing programinstructions executable by the
processor réerieadii 0ff the stere rdmix, b apgper dthes processoy operatest hod
conprising the steps of:

the interface to load another part of the score data from the

10 memory device into the vacant area of the limited space of
the score data memory, thereby enabling the tone generator to

continue the generating of the tones of the music piece.

22. A machine readable medium for use in a music reproducing
15 apparatus having a processor, the medium containing program
instructions executable by the processor for causing the
music reproducing apparatus to perform a method comprising
the steps of:
preparing a timbre data memory that has a limited
20 capacity capable of storing timbre data corresponding to a
first number of timbres, which is less than a second number
of timbres reserved in a data source;
operating an interface to transfer the timbre data from
the data source to the timbre data memory so that the timbre
25 data memory stores the transferred timbre data;

storing score data representing a music piece in a score

This Sheet Has Been Rep
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allotting the nusic reproduction device with a tinbre data nenory that has
a limted CHPAVIS capabl e of storing tinbre data correspoRETHB006198 fir st
nunber of tinbres, which is |less thansa second nunber of tinbres reserved

in the 25 nmenory device; operating an interface to transfer the tinbre data
from This Sheet Has Been Replaced 111 111 111 i ~r~I11JI If~~~~ ~~ CL s

WO 01/ 11603 &5d4 HX%kdHBH199 59 the nenory device to the tinbre data nenory

so that the tinbre data nenory stores the transferred tinbre data;

| oadi ng score datseteRieenbnedgansdstér PiERE d tcheSgeherdatagnenory of the
musi ¢ reproduction device; 5 setting a tone generator of the nusic

repr oduct i onpasthend e Widdivadt ERemgener s&brey qiamicekeadeni vad Eeepet he
score data | oaded in the score data nenory for generating tones of the

nusi ¢ pi ece;gardl nia@fpreed gegnkhatSAgr osled aod dxHLarthsaut pikabL eafat a 10
designated by the score data fromthe tinbre data nenory for setting the

t one genér ator widtdipratdad thebseotfat@asd tdhatead Ratt @RRbLFENGRALOr can
generate the tones having tinbres specified by the score data according to

the read tinssidinited Yy 2he AcoBehdstaresshbie rEaibt® Gatausembhyaror
tel ephony term nal apparatus having a central processing unit, a

comuni cat i osetinirtg ttad tohangeherafosi @ghah € adRMligbrkogatho8o apgat
receives a signal fromthe renote |ocation, and a music reproduction unit
that can reptlioduamen gaisiratpreeani §en@Pats Std aldnz Watkingheigbgeal , the
medi um cont ai ni ng program

specified by the score data according to the read timbre data.

10
23. A machine readable medium for use in an electronic
apparatus having a processor that processes data to execute a
task, a memory device that memorizes data including music
data comprised of timbre data and score data to represent

15 music pieces, and a music reproduction device that operates
according to the music data under control by the processor to
reproduce a music piece in association with the task executed
by the processor, the medium containing program instructions
executable by the processor for causing the electronic

0 apparatus to carry out a method comprising the steps of:

allotting the music reproduction device with a timbre

data memory that has a limited capacity capable of storing
timbre data corresponding to a first number of timbres, which
is less than a second number of timbres reserved in the

25 memory device;

operating an interface to transfer the timbre data from
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I nstructions executable by the central processing unit for __causing the
t el ephonngflﬂ?‘ﬁal apparatus to performa nethod conpri sipﬁa"?ﬂ%(’sé%eps of :
allotting the nusic reproduction uni$with a score data 25 nmenory that
menori zes score data representing a nusic piece; providing the nusic
reproduction unit with a tone This Sheet Has Been Repl aced

1111111111%A4 1iddi¢ 1dddide 1o thiel Hitbre] Galts] hehdty]l $01 thaC thM S WO

01/ 11603 PCT/JPOQ 05199 60 generator of a frequency nodul ation type

sett abl e wihbrepdabaehensry osteparertdts riganstiermeds thpbireedaéacy nodul ati on
to synthesize a tone; and setting the tone generator with paraneters
according to Jboadéngesoere el sr orapmisen iz @naisiieg ptieset dneagemerator to
synt hesi ze tones of the nusic piece represented by the score data. 25. A
machi ne rdatabinemoryi ofn the mesic repmadiaticgpdeydcieng 10 apparat us havi ng
a processor, the nedium containing program instructions executable by the
processor for setting &htonengérerandifcithe amsdcameproduesdrifosr m a nmet hod
conprising the steps of: providing a score data nenory that has a limted
space 15dewpabl wibth st benegiengeating prymme teat denilviech fmopr dbents a

musi ¢ pi ece and which can be provided froma data source; operating an

i nt erf acestoreoddtahéoadedeinjathe fsenneg atajaemoyyufes igenenatdngcore dat a
menory; setting a tone generator with a variable paraneter 20 derived from
t he scoretdaea bfrthequasicabigcegemndting tones of the nusic piece;

interpreting the score data to read out timbre data
10 designated by the score data from the timbre data memory for
setting the tone generator with the read timbre data so that

the tone generator can generate the tones having timbres

specified by the score data according to the read timbre data.

15 24. A machine readable medium for use in a telephony
terminal apparatus having a central processing unit, a
communication unit that transmits a signal to a remote
location and receives a signal from the remote location, and
a music reproduction unit that can reproduce a music piece in

20 association with the signal, the medium containing program
instructions executable by the central processing unit for
causing the telephony terminal apparatus to perform a method
comprising the steps of:

allotting the music reproduction unit with a score data
25 memory that memorizes score data representing a music piece:

providing the music reproduction unit with a tone
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sequentially retrieving the score data fromthe score data nenory so as to
set the tow®@YyameBator with the variabl e paraneter accor di o/ Iroonsies
retrieved score data; and 25 detectinggwhen a vacant area is created in the
limted space of the score data nenory upon sequential retrieval of he
11112111 11211721 12112 11112 011 121, liitithiflii Ted WO 01/ 11603

PCT/ JPOO 0 rfibst e &caﬁ:eqd@hayfma@p@tfﬁin ngdeheecihbentagetho | oad
anot her part of the score data into the vacant area, thereby enabling the

tone gener aifaned 1@NtHoRUGehBeagLAET BATHEh s tfie fred@snel mbhe1AYSHE Piece.
1) 26. A machine readable nediumfor use in an electronic apparatus having

a processortd haintpiergessas tdaka dpgexecute a task, a nenory device that
menori zes data including score data representative of a nusic piece and a

nusi ¢ reproduct iyt thGgdeneC @ohBabe APEL 86 £Sw AL Yalidne te@ st Becseifgdas a
under control by the processor to reproduce a nusic piece in association

Wth thg tagle rdddrReEqFceest ahbhNgop O HEIMnd NI HoheOGEneXBEYEaRbE by
the processor for causing the electronic apparatus to performa nethod

conpri si ng dhecrdap® thaeef ofakhet hifge t fitedBISidh iR dUCbiyOBhdeyEege Wi th a
score data nenory that has a limted space capable of storing a part of
score data,aaMd ch represents a nusic piece and which can be provided from
the nenory device; 20 operating an interface to |load the score data from
the nmenory device into the score data nenory;

25. A machine readable medium for use in a music reproducing
10 apparatus having a processor, the medium containing program
instructions executable by the processor for causing the
music reproducing apparatus to perform a method comprising
the steps of:
providing a score data memory that has a limited space
15 capable of storing a part of score data, which represents a
music piece and which can be provided from a data source;
operating an interface to load the score data from the
data source into the score data memory;
setting a tone generator with a variable parameter
20 derived from the score data for sequentially generating tones
of the music piece;
seguentially retrieving the score data from the score
data memory so as to set the tone generator with the variable
parameter according to the retrieved score data:; and
25 detecting when a vacant area is created in the limited

space of the score data memory upon segquential retrieval of
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setting a tone generator of the nusic reproduction device wth a variable
par amet eWQHf1683d from the score data for sequentially g&RENBINVP% ones of
t he nusic piece; 25 sequentially retéi eving the score data fromthe score
data nenory so as to set the tone generator with the variable This Sheet
Has Been Replaced 111111 ME TTTTT 1112121 101 1 ITE LI 1 111 CL Ms

LETTIE 11 +MB@044£32608a PLTEIP@EY X %hg Ghepamnakeifaceatooldangahothae
retrieved score data; and notifying the processor when a vacant area is
created iparther! thkt sospadetafintre tdrovachaita areanr yhepebysegabhingl
retrieval of the score data, so that the processor operates 5 the interface
to | oad appthesn@agénefatde seorentate fitemdene ratsmgr pEdenec&onatoothe
vacant area of the |limted space of the score data nenory, thereby

enabl i ng the haBecygpnecator to continue the generating of the tones of the

music piece. Il hid thud 11131 Il hlj Il liil This Sheet Has Been Repl aced
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26. A machine readable medium for use in an electronic
apparatus having a processor that processes data to execute a
task, a memory device that memorizes data including score
data representative of a music piece and a music reproduction
10 device that operates according to the score data under
control by the processor to reproduce a music piece in
association with the task, the medium containing program
instructions executable by the processor for causing the
electronic apparatus to perform a method comprising the steps
15  of:
allotting the music reproduction device with a score
data memory that has a limited space capable of storing a
part of score data, which represents a music piece and which
can be provided from the memory device;
20 operating an interface to load the score data from the
memory device into the score data memory;
setting a tone generator of the music reproduction
device with a variable parameter derived from the score data
for sequentially generating tones of the music piece;
25 sequentially retrieving the score data from the score

data memory so as to set the tone generator with the variable
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parameter according to the retrieved score data; and
notifying the processor when a vacant area is created in
the limited space of the score data memory upon sequential
retrieval of the score data, so that the processor operates
the interface to load another part of the score data from the
memory device into the vacant area of the limited space of
the score data memory, thereby enabling the tone generator to

continue the generating of the tones of the music piece.
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