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I\/Lg,l &emm NG METHOD AND TELEPHONE TERM NAL DEVI CE SPECI FI CATI ON JP00051¢
BACKGROUND OF THE INVENTION O 4 F E B 2004 Field of the Invention The
present invention relates to a nusic reproducing apparatus and a nusic

rept oduci ng net hod suitable f@gg‘g;e[,\_jgpr[;l;@ car tel ephone or portable

tel ephone.. Related Art In p@i&ﬁglg telgpho e systenms such as PDC (Personal
Digital Cellular Tel ecomuni n §y?H nﬁNW' 113 anal og or digital

Corminal iy re RERBOTIC AYE R HMRAY . Yrls P e BROBRCRNE tnlioh anem |

Conventionally, the alert beepi ng_sound, but it has recently
repl aced by a nel ody becat&%ﬁeﬁw nBEVICE ki nd of noise
offensive to the ear. 20 The above-nenti oned type of conventi onal

tel ephone termnal device can generate a nelody, but the nelody is far

frongsatisfactory quality. To sol ' oblem the use of a mnusic piece
reproduci ng apparatus with an aué§%§ﬂgf§éﬁ¥%ynance function 25 has been

consi dered effective. Such [ | c_piece reproduci ng apparat us
capabl e of automatic perforﬁ@ﬁg@ﬁﬁﬁhdﬁﬂgggnﬁ%ﬂﬁﬂﬁQ&I processing unit (CPU),
a read only nmenory | .

Field of the Invention

The present invention relates to a music ieprodncing
. apparatus and a @usic reproducing method suitable for use 1in

10 a car telephone Oor portable telephone. |
Related Axt )

In portable telephone systems such as PDC (Personal
Digital Cellular Telecommunication System) known as analog or
digital cellular systems, or PHS (Personal Handy-Phone

19 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 feplaced by a
melody because the beeping sound is a.kind of nolse 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 quality.

To solve this problem, the use of a music plece
reproducing apparatus with an automatic performance function

20 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

1
fx

AMENDED SHEET



1 AMENDED SHEET 0 4 FEB 2004 WO 01/11603 PCT/JPOQ' 05199 2 (ROM), a [apEpmoL
access nenory (RAM and a tone generator. It reproduces a piece of nusic

as follows: The CPU executes an automatic performance progr '%ﬁ@£§q in
the ROM t OVOON#I6RYsi c data fromthe ROM or RAM whil e settiﬁgg% 199
generation 5 paraneters on the tone gererator. Such a tel ephone term nal
device is required to be conpact, low priced and-nulti-functional. The
built-in CPU nust execute various kinds of operations such as to process

i ncom ng angopyt 9@l Hhrd aceedsMkRosydi RRMAYand naotdwe génevater.ifIthe
musi ¢ pi ece reproduci ng apparatus is used in a potable type of the

t el ephone tRipFcarlcede\d Gledeh@fChusiusas £allywsut ThepCPduexeontes anmusic
piece in addition to other telephony functions, and this requires a

hi gh- speed agRdmathie: gexfleamanice progresi sgospdetinothe ROMPLY rhadnBréicthe
15 tel ephone term nal device costs. The use of a nelody I1C with a nel ody

r epr oduci nglatiaufatonortlies RMs @k Rddn whide getsdpg| topg @eReFRtdPBd of a
tone generator, a sequencer, a ROMfor storing nusical score data, and

anot her  ROMATHMESEFS R T @ FaBEMGFR recei pt 20 of a nusic
Fones. al ong mus SAh G orlRIARe RERT e teRachu R P auLEed RRT Ry Wi h
e LA i A 0P oy 1o A L LRcepor st
reproducti %;{U e@zéﬂ@éf PhfGhis Gdshics BpkeatibnsPeashbhe t6 peocais
I nexpensi ve, 1 ow speed CPU.
incoming and outgoing calls and make a display. In other
|10 words, if the music piece reproducing 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 requires 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
90 of a music reproduction instruction 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 regquired 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



The nelody 1C, however, has a small storage capacity for the tinbre batBB 200
ROM The storage capacity of the tinbre data 0 4 FEB 2004 WO 01111603 3
PCT/ JPOO 05199 ROM is so snall that the nunber of paranetergs~ghsholokdgs of

ti mbre daW® ®f18643i nited, and this makes it difficult to genérate iones of

high quality or a variety of tones. F@Wther, the nelody IC has a snall

storage capacity for the nusical score data ROM such that the nunber of

storable nusic pieces and the length of a nusic piece to be reproduced

are |initeaghy e S sl cipsici the ofunties wifs PEFAMSEEGLS axda X i°€ so

smal|l that a |arge amount of nusic data needed for reproducing a mnmusic

pi ece of higibrpiadaty aeervimiseedt Gl this madedhto/BHHiTy 8 1 but sone

nmel odies of low quality from being reproduced. 3 I%rC'I‘;1 Aﬁl\é% SUMVARY OF THE
AN o S

. | NVENTI ON ¢enenate deengs o?f dHigheB B Ofs an obj ect 15 of

the present invention to provide a i C piece re | tas- and a
nusi ¢ pi ece repf@ateehg Hee Hﬁﬂl?%tfgﬁlﬁﬁ & srﬂjas]ilcp{)tl%%t:égjsél%oa%e reygr oduced
with a varjety of . ti v t NB{EY Yerfd s NeE t4 vdxr£o Tkt a has
a smal I sttpﬁg@usﬁgégglg?é?gﬁgﬁaIwgg%%ot her  obj ect of the present

i nvention to_proyi a5 St Ge PLECSLH S0F W URidHE Fatatts Badrepmiicedi ece
r epr oduci nﬂuﬁg?hé%g?ﬁgtaﬁa T}% rrus?'(:: pi eces to be reproduced wth a

variety of JLLmpiRsrg¥en fhwustvraderipadiay siforthey musicad suwmwe dRt& has a
smal | storage capacity. 25 . It is a further object of the present
i nvention {eM BPEO¥bdemalNushatphetargepanchri nof appsiatdetaaneeded fPEce

‘ reproducing a music piece of high quality cannot be stored,

10 thereby prohibiting all but some melodies of low quality from

being reproduced.

OBJECTS 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 stérage
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 pleces 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



reproduci ng method, and a tel ephone termnal device, by which nusiclpfEl M
with tones of high quality can be reproduced 0 4 F E B 2004 WD 01/11603

PCT/ JPOQO 05199 even W th a | owspeed processing unit. In pggapodadion
achi eve th@’%ﬂé\’é""’

noted objects, an inventive nusic reproduci ng apparat us
conprises a tinbre data nenory that hads a linmted capacity for storing
tinbre data corresponding to a first nunber of tinbres, which is |ess

t han.a second nunber of tinbres reserved in a data source, an interface
that can beeogrraitd aolowaapéed phecesabng Waih- fromthe data source to
the tinbre data nmenory so that the tinbre data nenory stores the
transferred tinbIs datier sol1ecbieve #heazheWdrHotadtioRieFes: stBre data
representing a nusic piece, a tone generator that is set with a tone
generating ipeeattver misicveeprrducing SPBAEALHEaCAPRFLEES nat hWRESdatdat a
menory for generating tones of the nusic piece, and a performance
control | er meabryntbapr bas ehdimited saracibyr &9 $50BLRIt FHBPEE(dRE2

desi gnated by the score data fromthe tinbre data menory for setting the

t one gerfer acorresphntiagr dada ﬁiWEﬁeﬂ@EPQrséftﬁ&WbFﬂévtﬂﬁéCEeﬁﬁré?ﬁﬁ can
generate the tones having tinbres specified by the score data. Preferably,
the tone gemtaat ar sesondonumbean oify tdowrest sesegvad: fnr 8 AakBeFOBFCEondd
allotted to respective parts of the nusic piece, which are not nore than
the second nuteefack thiathcas deaicpsdiadedy tehsrapsbprE §heatABRELyda%Ad t he
performance controller reads out tinbre data corresponding to the third
nerber of t ifiromeshehidataasoures dgoedheo timdres dagapBempyy §8r £8akc&EBLdi ng

to the score data. An inventive electronic apparatus conprises a processor
timbre data memory stores the transferred timbre data, a

10 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

{5 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 piece, which are not more than the sacond 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



0 4 FEB 2004 WO 01/ 11603 PCT/JP00/ 05199 5 that processes data to dielchh 204
a task, a nmenory device that nenorizes data including nusic data conprised
of tinbre data and score data to represent mnusic pieces, a 8455169 S

r epr oduct WHOUE$IL e t hat operates according to the nusic datilg-rﬁﬂt;nderg9
control by the processor to reproduce & nusic piece in association with

the task executed by the processor, wherein the nusic reproduction device
conprises a tinbre data nmenory that has a |limted capacity for storing

tinbre datg,gerHeseesdengaheaatdi esecuterhertadk t iavmermrdehice that 10
than a second nunber of tinbres reserved in the nenory device. an

interface Lhabreaesbaaepetateddingt massé etatdhedupirsediat timore tdetaenory
device to the tinbre data nmenory so that the tinbre data nenory stores the

. transferredp i gbheedahta @o sepresdatamosnoryiddmd, samd o3 mesie data
representing a nusic 15 piece, a tone generator that is set wwth a tone

gener at i NgrBabANRAbndAevied ftham bberstes cackadedsngred thethesscodatadat a
- menory for generating tones of the nusic piece, and a perfornmance

controlder jhhar icontrdlety the peoresdaratt oreproducetatimbie phege in
designated by the score data fromthe tinbre 20 data nenory for setting the

tone ge”erﬁk%c‘ﬂ'att*lc;rhezir&a(ihel ivalake estatats® byathé hprooeesgenewheseivan
generate the tones having tinbres specified by the score data. Preferably,

the tone geREr #hQfic FefrYausvion ldevieretanpriseshar diminbedatt memesy
allotted to respective parts of the 25 nusic piece, which are not nore

than the S%ﬁ%&dhﬁHﬁﬁfﬂlfﬂiﬁédﬂﬁéﬁadmﬁy lrakl etbyihbetiinbbeeddaba menory, and
the 0 4 FE 00
corresponding to a first number of timbres, which is less
10 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
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
25 music piece. which are not more than the second number of

timbres available by the timbre data memory, and the



WO 01111603 PCT/ JPOQ 05199 6 performance controller reads out tinbre @4tkEB 2004
corresponding to the third nenber of tinbres which are assigned to the
respective parts according to the score data. 5 Preferably, ' ive

el ectroni M‘SBHQP%& us further conprises a comunication devr‘%@g}) dgdtf’%cbtan

communi cate with an external databaseéto downl oad therefrom nusic data

into the nenory device. An inventive tel ephony term nal apparatus

conprises a comrunication unit that transmts a signal to a renote 10

I ocation agﬂrﬁ:‘@%ﬁﬁﬁeé Bofit g8l ef I pPRdHOUENDImbE® ol i momrEs pendimg cto
reproduction unit that can reproduce a nmusic piece in association with the

signal , whepgi RntPa HUAbEL" BRI QUMEEESWh it taLonpss Spsed Scoriee dat a menory
that menorizes score data representing a nusic piece. a tone generator of

a frequenc e%?e@?@%babEQEStHE@oﬁaithte whé hsparandieas for generating
har noni cs by frequency nodul ation to synthesize a tone, and a performance

control | er that P%%tfirralﬂgyt.Orllﬁeggﬂeéﬁ‘tﬂﬁeV\élbctﬁanﬂda”eaﬁp&:at:nﬂrﬂimghen t he
menori zed score data for enabling the tone generator to synthesize tones

of the fusinpraees2@ commeatatdohydehtcecohatdasn. cineintaate, wihd Abdsic
reproduction unit further conprises a tinbre data nenory that has a

limted Ca@@é(}ietr)fxalf QatEDERE Zohdowhlbaa €hepetoomespsidi dgtaoiato the
pr edet er m ne nunber of tinbres, and the perfornmance controller interprets

25 the scong (ata de@ilcead out tinbre data corresponding to a tinbre
designated by the score data fromthe tinbre data 04 FEB 2004 WD 01/11603

An inventive telephony terminal apparatus comprises a

communication unit that transmits a signal to a remote

10 location and receives a signal from the remote location, 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 frequency

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 & limited capacity
for memorizing timbre data corresponding to a predetermined
number of timbres, and the performance controllier interprets

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

timbre designated by the score data from the timbre data



7 PCT/JPOQO 05199 nenory, and sets the tone generator according to the féadB 2004
tinbre data to thereby enable the tone generator to synthesize the tones

of the rms"bﬁo /lﬁﬁsﬁ? having the tinbre designated by the scoPETURDIG0S19?
Preferably, "the nmusic reproduction unit further conprises an interface

that can transfer data including the %inbre data between the nusic
reproduction unit and other wunits, the interface being operated for
transferring the tinbre data to the nusic reproduction unit so _as jo |oad

the 10 ti rdemorkl cambnests e ftaneh|ILNeXadorn AeFOTFdNEe FO BT T8 i nal
apparatus further conprises a central processing unit that treats various
data and a oEmbry data tdatherehy anabks itdes 1R I Gusi c data

conposed of score data and tinbre data, 15 wherein the int?{faﬁﬁ?is
oper at ed unggnthesizel thy tomes cehtfhe Woceddiard KDL RG o % ing the
tinbre data from the nenory unit to the tinbre data nmenory of the nusic
reproduct i ogesdghated bprtheansére rddgat he score data from the nmenory unit
“to the score data nenory of the nusic 20 reproduction unit. Preferably, the
menory ufit reseprefetabbye theamusheres Hi b Wkt (T Heber of
tinbres, wherein the tinbre data nenory of the nusic_ reproduction ugﬁt
menorizes tbAbEeseat anbenhgrfacesthatedan romAnskeReddty IRFLOGHYIoERe
corresponding to a second nunber of tinbres which are less than the first

nunber of tirqRpes, deltar betweba theemysher aeprodugt ior wndpoangPbRPE1603
PCT/ JPOQO 05199 8

units, the interface being operated for transferring the
timbre data to the music reproduction unit so as to load 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 various data
including music data composed of score data and timbre data,

5 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
tiﬁbre data membry of the music reproduction unit memorizes
timbre data being transferred from the memory unit and

25 .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 nunber of tones allotted to respect(QudER 200
parts of the nusic piece, which are not nore than the second nunber of

tinbres axgblg@§ﬁ3by the tinbre data nenory, and wherein tpeTRRolOSIOIRNCE
control | er"P& out 5 tinbre data fromthe tinbre data nenory :

corresponding to the third nenber of i nmbres which are assigned to th
respective parts according to the score data. Preferably, the

comuni cation unit can receive a signal representing either of the score
data and tBgntihEeardehtl gogehérate ta owd cutnhér ahonat 1t Htot9
unit. An inventive nusic reproduci ng apparatus conprises a score data
menory thatebgscaivienbaetdsspacené anusiorpigca. pehich Aredmnte BRES, thgich
represents a nusic piece and which can be provided froma data source, an
interface that seaBnBenthbepebat efimboes omdat hableory e ot ImbretAdtadat a
source into the score data nenory, a tone generator that is set with a

vari abl e paeaRERyer ad@r wiedelihomhthpestormvaniae acontrobbement2df| Yugener ati ng
tones of the nusic piece, a performance controller that sequenti al
retrieves thabseorata0 fdama theomimbeesdata wemarweadryespopding §8ttﬁﬁe
tone generator with the variable parameter according to the retrieved
score dat atnaRd mefEY YpEmuimbrest Whictlearet 8sahgnedatoathft rappgCtive
created in the limted space of the score data nmenory upon sequenti al
retrieval arithe aperdingt ad ahe s2brepdanaing the interface to |oad

anot her part of the score data into the vacant area, thereby enabling the
tone 0 4 FEB 20@44Rrab1416Ghed cofimhhRCatin8oupditeranoreceivgni §dd

generating of the tones of the
representing either of the score data and the timbre data so
10 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
of 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 daté 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

Y0 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 created in the limited space of the score
data memory upon sequential retrieval of the score data for

95 operating the interface to load another part of the score

data into the vacant area, thereby enabling the tone



music piece. 5 Preferably, the inventive nusic reproduci ng apparatus 04 FEB 2004
further conprises a tinbre data nenory that stores tinbre data

correspon(qlﬁﬂﬁilgof nunber of tinbres, wherein the performpce/rondsied | er
reads out data corresponding to a tinbre designated by the score
data fromthe tinbre data nenory, and9sets the tone generator with the
read tinbre data. thereby enabling the tone generator to generate the
tones of 10 the mnusic piece having the designated tinbre. An 'ngentive
el ect r oni cgapppatdnstoospniinveatprosesssating AL Pt RS a9 execute
a task, a nenory device that nenorizes data including score data
repr esent ajnh¥@copiaceusi ¢ piece, and a nusic reproduction device that
operates 15 according to the score data under controé g% t he rocg&gor to
_reproduce a nusPrefesablyn AbeodP¥ENSAVRI FHSLATERERAVGHRY PRPAT A& Rusi ¢

reproduction device conprises a score data nenory _that has a,lipited space
for storingugtpert compsises datimbrghidakar BREEENERAY ﬁEgFﬁspFéﬂgk nd whi ch
. can be provided from20 the nenory device, an interfacge that n be

oper at ejl tﬂakaadortbepnnﬁi@gdépaafm@ﬁﬁ@ﬁéoﬁeﬁém9r8§vingFﬁPB ?ﬁ& score data
menory, a tone generator that is set with variabl e _paraneter dehivedtfrom
the score galréormanseqamtralleryaeads ong témbTe GRLAREORASFRORALRE 8
performance controller that 25 sequentially retrieves the a&&re gg&a from
the score gat@mbrendesismaed s dthe weomgndaganéraoth tAONE Y& tabl e 0

4 FEB 7004 WO 01/11603 PCT/JP00105199 10 paraneter according . to th
retrieved spiicrydatand ks tenurone meniamstarhatt thofthe; E§aldhgiﬂ\%5@e§§‘&a'
when a vacant area is :
thereby enabling the tone generator to generate the tones of
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

{5 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 iﬁterface 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 seguentially 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 genecrator with the variable



created in the limted space of the score data nenory upon sequenti dl4 FEB 100
retrieval of the score data, so that the processor 5 operates the interface
to | oad arwbra?ﬁ @grt of the score data fromthe nenory devipgQa/IPob/0sohe
vacant area o % e limted space of the score data nenory, thereby

enabling the tone generator to contirfle the generating of the tones of the
nmusi ¢ piece. 10 Preferably, the inventive electronic apparatus further
conprises a tinbre data nenory that stores tinbre data corresponding_to a
nunber of parmbmeterwhccerAinfetpekh®r FEHTEEVRDMTUTT f2Ta PR T‘F'ﬁﬁ
data corresponding to a tinbre designated by the score data fromthe
“timbre datmomsmorythasdnosifdes the PEAECHENEr R i {3Che ?’é%ﬁin}'?nbre
data, thereby enabling the tone generator to generate the tones of the
nusi ¢ pi ecerkatiedg inhdheediipiieddSpraprel Hhereranht ydatd e PREht FRRD

el ectroni c apparatus further conprises a conmunication device that can
communi cat seguentdal 2@ taesypdapfdihabasere odgbinl SAJERAkr BR¢ RTFSEBFECHat a
into the nmenory device. According to one aspect of the_present inv n%ion,
tinbre 5 dabpematest deedntierdags gﬁelpﬁﬂeﬁﬂﬁgﬁeﬁrgagiiO?Edtﬁ‘ﬁt80?71'8 Sﬁ for e
data storage neans, the storage capacitg of which is 25 availg?lﬁéogly for
required kifassn dhet imewmoryiseyicso inkgt thRevagaps arsanPts bR patBefers in
the tinbre data can be large 0 4 FEB 2004 WO O 1 /11603 11 PCT/JPOO 05199
enough to cipasien aforide gicariegklafdaFeReTr8y ehnPFePReePRRELRY §REATOPEr age
means has a small storage capacity, thereby. reproducing a pi%c% of nusic
Wwith t ones genmdrafiomuat iqgntinue the generating of the tones o© he

music piece.

10 Preferably, the inventive electronic apparatus further
comprises a timbre data memory that stores timbre data
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

90 external database to download therefrom score data into the

memcry 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

25 available only for required kinds of timbre data, so that the

data amount for parameters in the timbre data can be large



5) Further, anong the many kinds of tinbre data stored in the storaggi FEB 2004
means provi ded outside the nusic piece reproducing apparatus, only the
tinmbre data necessary to reproduce a piece of nusic are trpgngfresnadeto the
nusi ¢ pi e¥® B1&8MBoduci ng apparatus and stored in the tinbre data storage
nmeans, so that several kinds of tinbr# data can be selected 10 f or tones
with which the piece of nusic is to be reproduced even though the storage
capacity of the tinbre data storage neans is small. In additiog if the
tinbre ckuéhdu%hckbMﬂbrmdmdtmmean0€xhéghaﬂu§ﬁétagévﬁ%ah§ tRPoLgMPES

communi cation line, a choice of tinbre data can be mﬁﬂgned 1§bﬁll t he
data processtags e weans ks B smglle s§0F89er EAPRFPIEYe §REESRNd to send

the same to the nusic piece reproducin pparat usy | S tshequired to
. carry out reppedacknd ch ¥eGe fife IMHC Ha§$c.°?ﬁ?soglb%ﬁé ﬁ&%ﬂétgﬁ hi gh

quality to be reproduced even with a | qw spe I; SSAG a2Q téda i
addi tion, |f thBUFERRF g o&eofm‘}nr?e r%ﬁls%lgc%gfi gégg%reproguci ng appar at us

provided in a n%g%fg%%ﬂﬁ?%%?%f%\!’icﬂﬁi’i&ﬁsﬂd% a9 hiueg ca phileRmiency nodul at i ng

nethod;’thEh% ata required for the frequency nodul ation

2 vaver or PERERBRY L0 R ey O O b one. . gencrator) |

e tone generator (PCMtone generator),
Therefore, %iﬂggghﬁet Bepibabr 65 UMiSi ¢ Sard ranaEfdmed oouge MUDE Sperer

transnmi ssid for 12-10-2001 5 0 4 F E B 2004 JP0O00519 exanpl e, due
to lo“’Spe?QpQBdﬁéiﬁgpéﬁﬁéﬁatﬁg Sydtéeorkd ain the timbre data storage
‘ means, So that several kinds of timbre data can be selected

10 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.

15 All the data processing means has to do 1s 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 plece
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 toné génerator cén be extremely reduced compared to that of a
waveform memory type of the tone generator {PCM tone
generator). Therefore, even if the timbre data 1is

transmitted through a low-speed transmission path, for



processi-ng neans, the tel ephone term nal device can reproduce a piecd) OFEB 7004
mesi0-200th a variety of tones of high quality. Further, since the anodR00519
of tinbre data is reduced, tinbre data enough to reproduce a piece of
music with tones of high quality can be stored even in a tinbre data
storage neans, the storage capacity of which is smaller. According to

anot here)@%ﬁﬁih ofd%%1%§rf&?8§%%@aegfi §8¢a %9’98@e§s\i‘?1“garﬁ'% Aea da Lreated in

t he nusi SCére or1 ng nory, a next portion~f t he nmusical score

data i : " :

mis ¢ ESRERLIY Insar 52 e £aBebRonEPEREKINR RV O e olce
d . ' i I

capaci 19 D HEYEL ot MR IR e SvAEREEYChE KRS B T G B

[ epr 00Yelti ool 065Ree Bile SLTBLN: CEECYLRD-A AR AN Eloed! ALHRS Y

feeding a next p e nusi ¢ score data when a vacant area rs

yi ekded,lp_t r | t he I CeSGAr T, oLge, CPU
of ﬁode‘?% 8 ggge ma%o %éégéggg?l %i g%gE'taogffeg{rag lﬁg?ﬁhe ﬁ%%‘ q%gl 1|1§'§ﬁof t he
mel ody Mgty BREMOESEEEED! EhepFiiHE PRAVNCESDa V@ﬁfoﬁé%éﬁﬁé%ia“d to
make tH% description nore clear. 25 reference is nmade to the acconpanyi ng

draw nGgnel Bréel ddacitySof Hhaghadssiging he concept of howto
downl oad nusic data to portable tel ephones when a nusic piece reproducing

appar at us of AR HHBFEN o ANEEhEBNakBaELteRROGIRS phre £MFDDERSHEEDn,
12-10- 2001 a nusic piece reproducing nethod of the present invention is
appl i edghant Be RSP Lré 8! €BNEPRALted in the musical score storing

0 memory., a next portion Ef the musical score. data is
subsequently loaded into the memory. By such a construction,
a music plece 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. Therefore, the CPU of moderate speed may

20 be sufficient to reproduce the high guality of the melody

tones.

BRIEF DESCRIPTTON OF THF DRAWINGS
By way of example and to make the description more clear,
25 reference is made to the accompanying drawings, in which:
| Fig. 1 is a diagram éhowing the concept of how to
download music data to portable telephones when a music pilece

reproducing apparatus of the present invention that embodles

. 12
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Fig. 2 1s, a diagramshow ng an enbodi nent of a nusic piece reproduci 0
abgéﬁ%%hgjof the present invention that 5 enbodies a nusic piece U§ﬁ£8$gé1£

reproduci ng nmethod of the present invention when the nusic piece
reproduci ng apparatus is applied to a portable telephone; Fig. 3 is a
di agram showi ng an exenplary configuration of a nusic piece reproducing

unit as prmesicegiiotd aprisdtci iy SRELRER" 68UeHBI prRRANA ‘igw%fnﬁ%ﬁx P gsent
i nvention that enbodies the nusic piece reproducing nethod of the -present

inventi cappFled £o time goagablestwVémbogdsexanmpl e of a nusical score data
format used in the nusic piece reproducing 15 apparatus according to the

enbodi ment of Fihe [ eisend did‘gfzﬁlﬁiﬂﬁbwﬂ%aﬁ efbdad AP S oW @n
exanple of a tinbre data fornmat for eight tone colors witten in a tinbre

data st qgrigee naptroduniirey Rijdardridcofiiche BresenteRnQEHRING, ana¢ at us 20
according to the enbodi mrent of the present invention; Fig. 6 is a diagram

showbng enbedsep! @ efusid Qpidde OfeptodBieng! heeabiaon rdata drt the nusic
pi ece reproduci ng apparatus according to the enbodi nent of the present

I nvent i dinvest Eog. whers tthelimgs ton gheve ngephodudeny gparatngerent of an
FIFO in the nusic piece reproduci ng apparatus according to the enbodi nent
of the mEpskhédi hoert portable. tdlephend} agram for expl ai ning the operation
of the 13 AMENDED SHEET 12-10-2001 0 4 FEB 2004 J P 00051 {

Fig. 3 is a diagram showing an exemplary configuration

of a music piece reproducing unit as practiced in the music

tv 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 1s a dlagram 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 $pparatus

20 ﬁccording to the embodiment of the present invention;

Fig. 6 1s a diagram showing an example of a format of
timbre allocation data used in the music pliece reproducing
apparatus according to the embodiment of the present
invention:

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

Fig. 8 i1s a diagram for explaining the operation of the

. 13
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FI FO in_the nusic piece reproduci ng apparatus according to the enbodl%%%ﬁzma
of'the29 ksent inventi on; Fig. 9 is a flowhart show ng nusic piece JPQO0051¢
reproduction support processing executed by a systemCPU in a portable 5

t el ephone to which the nusic piece reproduci ng apparatus of the present
invention is applied; Fig. 10 is a diagramshow ng a configuration of a

frequency TFodulmat tioe miﬁﬂcobibeeerQEESBﬂE‘ihga%éﬁ{}\sfd@l?ﬁ%cgé%ﬁlfn@ t gne

generator in the nusic piece reprodlci ng appar t he

enbodi mepheOlenfdt DRERENbE BHENp@Benkl AnvhhdipA di agram showing a
configuration of another frequency nodul ation type of tone generator as an

exanpl e of teagone genar glewchArthenbuing RAGE PE&IUEE us
according to the enbodi nent of the present%i nvent i oiﬁ%gl 5 Fi%ﬂo%@?ﬂs_éé

di agram shppiorg: i e¥e8PLAgObxachit Bl Bydal 3y iU Ript Ofn € GhL L QYF, COl O S
witten in the tinbre data storage unit (VOice RAI\% by using a Trequency

nodulfat i eslepdenof tdonBigRNERat Ahsas b&@cfeori%%&t,ﬂge %%péfgtgys{gg pi ece

reproduci ng apparatus according to the enbodi né presen
i nvent i ohheapdesent 13nyenaidhagsaapphdeiing a detailed format of the
tinbre data shown in Fig. 12. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 25 Fi g.

1 is a diagrafighowdgisha démgepn sholdwgt @ cteifildqack tlch Coflaga to
portabl e tel ephones as tel ephone term nal devices when a nusic piece

r epr oducf ngquspavatusdelatibe pypeeof tomenigemerdtrir el osh esxamplsi 6£Pi ece
reproduci ng 14 AMENDED SHEET - 12-10-2001 O 4 FEB 7004

] the tone generator in the music piece reproducing apparatus
{' lv  according to the embodiment of the present invention;

Fig. 11 is a di;gram showing a configuration of another
frequency modulation type of tone generator as an example of
the tone generator in the music piece raproducing 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 plece

reproducing apparatus according to the embodiment of the

P

20 ‘present invention; and

Fig. 13 1s a diagram showing a detailed format of the

timbre data shown in Fig. 12.

DETATLED DESCRIPTION OF THE INVENTION

25 Fig. 1 1s a diagram showing the concept of how to
download music data toportable telephones as telephons
terminal devices when a music piece reproducing apparatus of

the present invention that embodies a music piece reproducing

s 14
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J P 00051 i method of the present invention is applied to the portabl%AFEBzwL

t 2efhdb@t. Systens for portable tel ephones are typically adopting JP 00051
cellular or cell splitting nethods, that install nmany radio- 5 zones called
cells in a service area. Each radio-zone is managed by one of cell sites or
base stations A (2a) through D (2d). Wen users nake calls from portable

tel ephopeghb@sE fRd pyreEMY aniaditivis 19 ApFLiaay tbekprhgseeantbe calls
are first connected to a nobile tel ephone exchange station | b through a

base st akii@pHdiads Manages the radi o-zone to which the portable tel ephones
now bel ong, then fromthe nobile telephone exchange station to a general

Lel ephone nelsprkems TRx95+ebb e el RINIRS: 1o20]1+9bechanReaiRbddliguoh

radio channel's to the base station responsible fof the radi o-zone 15 so

that thegiqaj 4mkercakhy teg1at fnd%éﬂmsthgi:gin%taﬁ‘i"\%a% e of
Shown 1

this type of cellular system In FiIg. 'S a case wnefre the portable

t el ephoeneks d&ﬂléér@emwﬁﬂfﬁjaMééﬂﬁlééréf@@:zqmﬁcﬁnféﬁfg-ﬁﬁné Base
station C(2c) in the base stations A(2a). through D(2d). The portable 20

t el ephomanhalged My abfieCcomeand Xl dixdhabPasesst athehode al (IR HBsShgh
channel s so that the base station 2c will receive and process upward

si gnal spwied X he Wimdiepisaes make cadlllss forPpbh-ebmkotalepRonhesi gt ragid on.
Al t hough the base stations 2a through 2d are responsible for different

radi o 23ozonas mébeleuisaiateians o diEibase SbakbBone¥RY teLd=a0 £agHe
ot her. The base stations 2a through 2d are connected to a nobile exchange

stati onfiridt atpinecmeld ity exintthbiEs Wi kepidfle Bkdhalng®hiterivnchange
stations are consolidated by a gate 15 AVMENDED SHEET
v through a base station that manages the radio-zone to which
the portable telephones ndw belong, then from the mobile
telephone exchange station to a general telephone network.
The portable 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 portable telephones 1, 101
are located within a radio-zone managed by a base station
C(2¢) in the base stations A(2a) through D(2d). The portable
20 telephones 1, 101 are connected to the base station 2c
through radio cﬁannels 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-
25 zones, the outer edges of the base stations may overlap each
.. other. The base stations 2a through 2d are connected to a

mobile exchange station 3 through a multiplexing network, and

plural mobille exchange stations are consolidated by a gate

- 15
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12-10-2001 0 4 F E B 2001 JP00051~ exchange station 4, then connect & FEB 180}
g&2dPa20Q %l ephone exchange station 5a. Plural gate exchange stations 4JP00051¢
provided in this systemare connected to each other through a relay

transm ssion line. General tel ephone exchange stations 5 5 a, 5b, 5c, are

|l ocated at each local area with a relay transm ssion |line connecting them

conneot iR os SRtARY Py AhECQaaRa] {8T], 8Bnaddr 30108B0Rsua cont er
downl ot iy ostATORTE, BT Bk G A4HERS i o and a

mistc G5a Can Db doha oSao T T ERTedt EP cbRoneotReE Sheauah the. 15
he por Cabi e (o aprae =l b ec mier & aAtaon eEPRenge, FRg ags "

Rt The por tabl 6 ol CpRons b Ty COnNELT o Teet ne” Baneha “CBRAB 6 fn &

that the portable telephone 1 Is connecte wnload ¢ a

path 2@dammiseliparlablee dalRRNEG leidn | DEAMULALECOLEL ) [ N OUGh
e gafe

the base station 20, the nobile exchange station 3, eéxchange
st at i on télepiopenexehahgleepitens s i ges St abd Pneéﬁabiﬁghgﬁle gener al
Ia

t el ephone exchange station 5b. Then, the wuser operates buttons and

the. | i kecomediel por wilthe o2 fralsphase ghawes®! dinikrd 0 {RetHERU-4B4i cated on
its display to downl oad nusic data associated to a desired nusic’trtle. In

this cadewnlmadusenteat & iis commaertkdf taUsheagesche ¢ahaphand tinbre
.data. Using the above-nentioned nethod, only the
‘v exchange station 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 portable telephones 1, 101 from the

15 download center 6 that is connected to the general telephone
network. When the portable telephone 1 downloads music data,
the user carrying the portable telephone 1 dials a telephone
numbexr of the downlocad center 6, so that the portable
felephone 1l is connected to the download center 6 in a path

0 from the portable 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 eXxchange station 5a
and the general telephone exchange station 5b. Then, the
user operates dial buttons and the like on the portable

25 telephone 1 according to the menu indicated on its display to
download music data assoclated to a desired music title. In
this case, the music data is composed of musical score data

and timbre data. Using the above-mentioned method, only the

- 16
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16 AVENDED SHEET 0 4 FEB 20N 12-10-2001 J P00051 tinbre data indi cat ib/ef 2004
a12atG-80Q1of tones or the nusical score data may be downl oaded to the JPOOOST:
portable tel ephone 1 individually. Fig. 2 illustrates an enbodi nent of a
musi ¢ piece 5 reproduci ng apparatus of the present invention that enbodies

a nusic , piece reproduci ng nethod of the present invention C. when the

nusi ¢ pi eceniePr@duei AgdARRAIVUDE B ARty t Of atoRakt ap! theeh_%@hW%? as a
tel ephone term nal device. In Fig. 2, the portable tel ephone 1 includes an

antenna skordiadats &agebél |dbw'h§fora@et@_tﬂc?-tﬁé%%[gﬁa?}l’hatbiebﬁongoﬁnem ed to

a communi cation unit 13 having nodul ati on and ation functions. A
central ﬂnmt@@ﬁﬁm@ly?Lt (CPU) 10 of the systemis a-systemcontrol part
t hat executes telephone function prograns to control the operation of each

15 part in thepgrtabiglueltephese ah chibEusde &PUalRubas gi_et:'bm?f t hat
measures an el apsed tine in operation and generates a timer interrupt at

certab n imelparadbsingpappar@teisplofOfthd) grd SihtPinveAYEsHh ShaRakbmblda system
CPU 10 executes auxiliary operations to support nusic piece 20

repr oducti eugioceiecegreprivduddne meathd @t 6f . the SpskeanBRAVhveAtioe RAM
(Random Access Menory) that provides a storage area for nusic data

conposedwhfenmuighe ahusior pisaiea repdadudiey sppardouws! dgdegpiied tthe a
downl oad center 6, a user setting data storage area, a work area for the

syst em GPerta@blantietepkbnen asAas teil@piild 1PerminaROBE¢Read Only Menory)
that stores several kinds of tel ephone function prograns, such as to
In Fig. 2, the portable telephone 1 includes an antenna

4 1v la that 1s generally retractable. The antenna la is
connected to a communication unit 13 having modulation and
demodulatioﬁ 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

15 part in thepwrfable 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 reguest signal, the system CPU 10
executes auxiliary operations to support music piece

20 reproduction processing té 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

25 on. A system ROM 12 is a ROM (Read Only Memory) that stores
several kinds of telephone function programs, such as to

handle outgeing and incoming calls, executed by the system

CPU 10, other programs for execution of auxiliary operations

: 17
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handl e outgoing and incom ng calls, executed by the system CPU 10, Jl%gﬁﬁlmh
prograns for execution of auxiliary operations 17 AMENDED SHEET 0 4 F E B

200& WO 08;16&1}139& PCTI JPOQ' 051" is to the nusic piece reproguTliPoroste9
processi ng, and several kinds of preset data such as nusical score data

and tinbre data. The communi cation unl8 13 serves to denodul ate a signa
received at the antenna la, dnd to nodul ate and supply a sending signal to

the antenna | a. The received signal .denodul ated at the co |.cats) nit
13 |'s decduecdthe musie|REeEIELRTIALE MY mqei%/%{%&%ﬁg_ﬁ%ﬁé’
el e o Sk ob IPALLES LIS IR 21 A £ U SR e arc0ed
Vol cer it may B SomRRRECHRE Oprat i s A S SRR Pie o BERa ™
15 gener s BECSHUR B ERE Taca e L f § O T Brocessi ng

unit 14 angeﬁégﬁgssgaﬁa§agg {né o Penaclyer THRpaalearivdd] sdrgrradpr oduces and
outputs nusic daia aS a calling or holding tone. The calling tone is

i ssued frogpRo8REakER aZ3ther comaonicagtian | enifThe3 hbs diegodedeatsani xed
with the receiver signal and issued fromthe receiver speaker 22. 20
Suppose t hasitbedauai prpcessingpuniiticl cgdemidecsdes) Répr MHKIFRATRSI C
data. If there occurs a certain anount of available space in an inner
storage nmeamgnédrinputtedi €apm acoiergpbenet B HEsremBregsedepR8duci ng unit

15 gives the system CPU 10 an i nterrupt request signal . Upon
-9 encodZd at the voice data prgcessgng unitgl4. (4£g3v01éﬁ data

|0 processing unit 14 carries out highly efficient compressive
coding/decoding of transmitting voice; it may be
coder/decoder of a CELP (Code Excited LPC) or ADPCM (Adaptive
Differential PCM Coding) type. A music p;ece 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 holding 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 reguest signal (IRQ)f Upon

95 receipt of the interrupt request 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



25 receipt of the interrupt request signal (IRQ, the systemi CPU 10 b&ehbB 200t
a next continued part of nusic score data fromthe system RAM 11 or the

system RC]\/I&% %B transfers the read data to the nusic pi ecg/Ipepesaguci ng
unit 15. AP ace 0 4 F EO MW 01/ 11603 19 PCT/JP0O0/ 05199 (I/F) 16 is
an interface through which nusic data l®onposed of nusical score data and
tinbre data are downl oaded from external equipnent 20 such as a personal

computer. An input unit 17 is an input ans W th dial t of to
'9' 5 and s(éx/é’r)allGot%ﬁfbt}tft‘%ﬁﬁaﬁteo\ﬁ%&Q&ggnwﬁﬁ&p@?ﬂ’b?ed?g%egﬁgﬁég%@ °A
display unit 18 i.s a nonijar. displ at 0 a YoQfedat ekemhone
functi ons g}‘l’(flr?t‘_’r?ersqqﬁebr'#%‘ﬁ oﬁ?sdgﬁg%néje gg?%rg?ﬁgdgtﬁg Buit t on oper ati ons
such as 1o operate gl MAEND AorldY o Yerllned bompaterm the usputof

y Sl

carrival of At ent” vibration instead of calling sound. Each
funct i onal uxﬂ@% SENds, ab £GRiaRS WiAlA dd bisttoust ifaom t'orodgh '@ "bus
24. Fig. 3 11Tustrates an exenplary configuration of the nusic piece
repr odugi NGy ili devidrshthén Fitronk fhovinidd @n 3heapoitpbdief ded <3Rane tlo
recei ve several kinds of data through the bus 24. The interface 30
separates X eTspbaly daist chiit b6 i mpnikoT dismee thata SBAYS infied A%
fromindex data (INDEX) indicative of what data is receive The interface
30 outputs tékepltme ptunctions aarfht etk plRf aRAtIen e £9 Qﬁélg‘f‘?l ndex

output. An FIFO (First-In First- Qut). buffer 31 is _a.stor ans
capabl e~of &0 OPUHECR ORRFABLANENBAAR T %s?%%ﬁa]tset&iéudtaq%at?&%o&e%anpl e, up
to.32 words, The miphcal $50Igedal%hs (68¢ SHlaftlivdie o2 RO 1 by

10 silent vibration instead of calling sound. Each functional

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 tc 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 ocutput 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, agd when there

29 occﬁrs 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



sequentially fromthe earliest witten part, and when
_ _ , t here 25 4 EB 700t
certain anount of available area in the FIFO 31, the FIFO 31 segggu{ ﬁeaf

system CPU 10 t i nterrupt request signal (IRQ. An i
: ndexpOeaPMd@s1
decodes tH@PH’dg?e? data, and supplies 0 4 F E B 2004 WO 01/11603 20 o
]I?CTlJPCD105199 the FIFO 31 with a wi®@ pulse (W) and a latch pul se (LP)
or |RQ point data to be described |ater. The i ndex decoder 32 also

supplies a sequencer 33 with index data A o_i.pf Qr

(hat he dape durera wih o wGadteRuaEeas 8 pant, 8 Ta R FaLerEe) e

_ 0 e interface 30., Furt [ ofked St 1
timbre dat £ogt FRYPOHH: tdﬂ(t\%it(‘?ebﬁA§es% i\rﬁefhhh%aﬁgggxd%g ADze}tB(z)di nforjr:netshz1

tinbre data storage unit (Voice 4 4t Aty ' '
: rt hadeknaaeadapa eir eatfedt o
the tinbre 3Pat3sq oTURR! t2 (%?(ﬂuce% BHﬁhas 10 beenaout putted fromthe

data out put of the interfﬁ:et '
e ae iRReRItedd ee'S equERRE I A
the FI FO 31th& SEHFIRE" rrusﬁc% score data sequenttfa’grjlmy freglm t herIF:)I %6350

whilte setbing gedfngy i e
3 PEREEEA | SFo A eTRI A2 Swrpret todh dhge AeYERITERES 3
t he nusical "score Igata in synchronismwith tine 15 informatjon of theoa.I o

nusi cal sco,@!;‘%A 2. The seEeendecodEr a3 osupnipins a5 Himbne Aqte U %r age

unit (Voice 34 with a tinbre nunber for each part I fi |
. f
al | ocati on yget a(feteserAr) okt twbthat pdextdaka HD4 iﬂléﬁe"glct‘é{%e jg%b#%g?r ©

AP CIET R R R L - e N R
generator 35 Tne'tImbre datg storage UL (Yl o A2l h S0'REE
10 been outputted from the data output of the interface 30. The
sequencer 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 parametexr s oOn a tone generator 35
along the musical score data in synchronism with time
15 jinformation of the musical score data. The sequencer 33 also
supplies the timbre data storage unit (Voice RAM) 34 with a
timbre number for each part specified by timbre allccation
data fetched from the data output of the interface 30 so that
timbre parameters corresponding to the timbre number are read
90 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
therinterface 30; it has such a small storage capacity, for

75 example, that it can store only timbre daté 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 uanit (Voice RAM)



means that stores tinbre data fetched fromthe data output of the ~04FEB 2004
i A8et3-288130; it has such a small storage capacity, for 25 exanple, thalP0D051
can store only tinbre data of eight tone colors. The tone generator 35 can
generate nusic signals, for exanple, for four parts at the sane tine. For

out, of the finbre data storage unit (Voice RAM

aach .
12-10 20tA %gf%g%%adjiMﬂh%ﬁ%bE%t aﬁe&'ﬁ&mﬂ thesq ithat
al l ocation data_so tHQ; each part wil| generate a nusic signal with the
pi t oh arfPTRPEREr Bl SANGTHE dbrlBi 17 ont aBAL: MLt T Giichaly ans { bbe
tinbre par [ers gu |lied fromthe s uencgr 3. The nmusic 5 signals
generat'ecﬁ‘“fa% e8P aﬁee“%‘fﬁ)#‘?ré ?CIBGE"‘ Bedi feceEdH kg ter (DAC)
d ned q . g I .
i gnal | B REoP LSS SHRRAL R chERY bRel RBGUERGE Kdth pRBeeTHIE uni
14 apd nj it ' [ | b f ' 1. 37. Th
R IS BBt cho S AL Doneeng oL s Y (L ST The
shown | 0 9t a?/ oS dd SenFaeat ToALP sPORLABLBASRING 1 as shown in
Fepr odudi TR peug e bR LRy YRR L8 Sh B RY oo itk At Hhee are
d L h t t th ' ' duci it
15 hr ofsh The baEaY; Ty Ae Aol al Peng ol Al iR RS ne
ic d 0 ; ' f 30, i dat t hed to th
imbre qaret ot £ BEACHFUE P F AR SN ERCr Tap e B i T P v hFPRLen
as {ndexg-data AD2 to the'tinbre data storage unit (Voice RAM 34. The
tinbre data to be witten to the tinbre

The following describes the operation of the music plece
reproducing unit shown in Fig. 3. The user carrying the
portable telephone 1 as shown in Fig. 2 selects a desired
pliece of music from information related to ﬁusio such as

15 music titles displayed on the display 18 in a music piece
reproducing mode. Then, music data corresponding to the
selected plece 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

20 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

20 'kxinds of timbre data stored in the system RAM 11 before
transfer.

Flg. 5 illustrates an example of a timbre data format

for eight tone colors written in the timbre data storage unit

. 21
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data storage unit (Voice RAM 34 can be selected frommany 25 kinds ofU[' FEB 2004
tinbre data stored in the system RAM 11 before transfer. Fig. 5

illustrates an exanple of a tinbre data format for eight tpog/JyeolsI®

witten i WAHEPnhre data storage unit 21 AVENDED SHEET 04 FEB 2004 WD

01/ 11603 22 PCT/ JP00/ 05199 (Voice RAM2 34. As shown in Fig. 5, tinbre data
fromtinbre 1 to tinbre 8 are each conposed of a waveform paraneter, an

envel ope paraneter, a nodul ation paraneter and an effect 5 paraneter. Each
par anet er (ivpiRRCHAMY 340 eadshsbbdbwhohe Hige 5tohé‘“B’.—‘eTﬁ€t®a§gF’8‘r %EFSmat er

of each tinbre data indicates a waveform of the nusic piece. pol npl e,

if the tone tganetaters 35ce LaclPOIMPeRedg&fe fateVesraFhPH MRSt or m't abl e,

t he waveform paraneter is to specify gne of wavef.or favef orm
table. |f dmeelanre RPRFANGERY - 35 W@‘éﬁtﬁ‘lﬂ“t c?r?é"aﬂ?tgfegrrzar“gfoérr?e?%e wavef or m
parameter is to specify the algorithm_th | nes Ciofd G apaiat i ons.
The envel MATIREERRL € aqlh(gq]:@glgtgﬁ art ggghrlagg, Qg ge%%gly “ate, a sustain
level and a releasg rat T Illa®N ok AR @1 mpte Wias tirRlidentds or
vel oci Py of°B3\A br 8Fﬁ??%ﬁn §E§$Q% eff ect paraneter 15 includes a

reverb, a cho%%%]g@a?gv?%%?hﬁ% P, daor ekafiplle and timbreorns | ocat i on

data in th® ¥ ed through the interface 30 are taken into

the Sequengg{le Oy thejindepcdecosier gdve satppt yhagindea wayetarer taBlgit h
i ndex data“attached to the tenpo data and

the waveform parameter is to specify one of waveforms on the

waveform table. If the tone generator 35 is an FM tone

10 generator, the waveform parameter is to specify the algorithm
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 tremoclo. The effect parameter

I5 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 segquencer
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 allocation data

95 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



20 the tinbre allocation data as index data AD1. The sequencer 33 rend§EB 2004
out of the tinbre data storage unit (Voice RAM 34 the tinbre paraneters
specified by the tinbre allocation data fetched, and sets pdgsssmsison the
tone geneMRYMEE Fig. 6 jllustrates an exanple of the tinmbre allocation
data 25 configuration. As shown in Fig8 6, tones allocated for part 1 to
part 4 are indicated by tinbre nunbers. In other words, when the sequencer
33 supplies the tinbre nunber- specif led for each part to the tinprgfdata
storage negasamétethnNBoerésgofidBng00d YA 011 b e YmPE R IO A5 19Y
paranmeters corresponding to the tinbre nunber are read gqut Qf the tinbre
dat a st or aggenemabraddatadsterags mAangoAd. 3%‘%?%?0?“3@’% a tone for each
part. It should be noted that the tinbre data _for nusic data to be
 reproducedganeratansB8r a8dat 5B/ IRK ERER PATb the tinbre data storage

unit (Voice RAM 34. Therefore Y I, f h LoRr gadat aost@aage dath
(Voi ce RAM) 34 ﬁﬁsS§GBI1rdab§rrﬁF’ILt3%st%g’lagggh%ag%&lh%e/ taﬁat it can store only

tinmbre data of eir%%,%,ogtg%@?- ggleor&aiﬁ,@ffe@:aae%oahﬁenmt%h theot khiere data
|

necessary i@ {8y on of "the nusic data can be stored in the

tinbre data _stora ni CBAM (@A cel Rash)heu .woThisrefenen ¢venhet
tinbre dat zf’ﬂtod: agl(;%tu%nis:m%é%:ece RAM 34 has a small storage capacity, a

pi ece of mysic \Mﬁ%&iméwa@mam (GRiLdee REMr Gdubed 5868d 20FMHe
tinbre data of th|g 15 quality wth an increased data anount. Further.

since  desidiet dddMiapatiley anmatel eaan suam o 1 yRERARILEL O LR ¢ t en
I nto the tinbre data storage unit (Voice RAM 34, a p'ec%éﬁg'ﬂﬁﬁééggéJ'a
variety of {gnecoricdeln aprimiugeohbdinent, all the timbre
|0 for reproduction of the music data can be 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
15 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 can 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

95  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 plece of music; they are considered to be the top

block of the musical score data. The musical score data



shoul d be noted that the tinbre allocation data and the tenpo 20 dat § /g1y 700
be edited by the user. 32 words of nusical score data in the nusic data

fetched égé(raﬂggng he interface 30 are witten into the Fl FOpgir/irgons189
i ndex dec decodi ng the index data attached to the nusical score

data and supplying a wite pulse (WP) 240 the 25 FIFO 31. The 32-word
nmusi cal score data are thus witten into the FIFO 31. The 32 words are

part of nusical score data of a piece of nusic; they zir c%ngiq__eetrfj:d to be
the top blwackten tine theiBHO stoarelsCRPORRE Qfs PO §80F 0t a FEB

2004 WO 01/11603 24 PCT/ iP04/05199 witten in the 0,3 e roepmesed of
note data atataesFidatén IIRUFLALES A8t Fﬁ?’é‘giﬁnogxg%ﬁeao agl%ch a data

format. Fig. 4 shows one word of note d t ' A8k d NfF MERd©1bn ON

an octave cok®: 4 ‘-I"B‘P‘ésc%ﬂ%,w%r‘ga‘?{ ‘}103" g&ra aor%ﬁﬂchqqt#e 5 note data berllong,
an Interval indicatjve of ti 0 5 the Neimpiat e Orwhi st , tiged t he
duration of°R M %‘éJF@Yﬁtf8§§' EF%J’@%Q%{E% S o[;\/\]fr one word of rest data that

includes rest, d i ndh 5aLi Venointderdi Nch@icdesie @ partimenbengtly which
the rest’ da’?élt%e oﬁa, Bg%g gﬁ I nt eIrlvaI indicative of a tinme 10 length to

the next nNolgeOfek®Shot¥heRr thEt! Oard grterduoat Bon rehrioene egeneprbeen of
music, the note data and the rest data are read se&entially from the

FI FO 31, anglsjheaehase, shbaseonecuosdaoterest ndabdubhabf inghedff 5P85 in
the- FIFO 31 as these data are read out one by 15 one. The FIFO_31 has,only
the top 32-uatd musiicaltiveond dheakinguefFesSkex? PAFt BEMPRE ﬁﬁsY’giF_hscore
data can be writ e e belony and on°fatarient’ Ph§1cSYEde! be! UorIHY' ca
10 length to the next note or rest.
when the tone generator 35 reproduces a piece of music,
the note data and the rest data are read sequentiaily 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
|15 one. The FIFO 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 guality, parts or sectionsof
90 the score data can be written sequentially 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
quality. The music piece reproducing apparatus of the
present invention carries out reproduction of music data on
95 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

th.e system CPU 10 an interrupt request signal (IRQ) that



data requires a large anount of data nenory area for reproduction of DrUEEBC)L
of high quality, parts or sectionsof 20 the score data can be witten

sequent i alyoi Ve the FIFO 31 as soon as there occurs a cePCRIJROGIRI¥Nt of
avail abl e space 1n the FIFO 31, thus_reproducing nusical score data of

high quality. The mnusic piece reprodﬁ%ing apparatus of the present
I nvention carries out reproduction, of nusic data on 25 such a principle of

setting next words when avail abl e area_in _the FO hggt i m ng
of writingimssmsts gdie systemEPTdOc4P ’é’Eb?S gé?a?%ﬁgafi%&%pg?ﬁ? ata is
set to give the system CPU 10 an inter t .Leq ' i kiR thhat 0 4
FEB 2004 WOUWRH/CRilsEFos WJ&@@%%P&%E{I%% Pict Z"F’?“[ﬁeﬂégs e?r’n(‘CPu 10 to wite
t he subsequent part_of si cal @t her El Bk 3iroTpeihRQ poi nt
S data is sét®HEGOT 9 htgy%tsa%%trtg%%g? 0 Slgﬁ on. 'I'f the RO po?nt data is

set near 0 arad’iér% rUDL - Td GRMRNC G5t dIGiRATe ez iidie imorerseofowior ds
to be wittenat a tine 1s reduced, resulting in a decrease in | oad on the

system €PU il ddmibde of RS Nio dd avristteet atear Bdhendrdsseduniest s upt
frequencies are reduced but the nunber of words to be witten at a tine

i ncreases, fesulting in andécreassein ldahdnorihesygtanfRpyoo 4 the

Therefore, it is preferable to set the | RQ point data ac§$rdin to the
processi ng Sp@epobhtt Aatayss eseTRean. 32 MRS whdH SHIRY Ié“rﬁ"t%l?ll?)s

misi ¢ Gat a, arherotuqRenber She ARFTPER O RREHAR PS O THELH Y A T3P cad
mici cal dat snaFesRtee BAPWLLERG LBqEBIRFEeAREofy Tgfd tn the!SfstEHl D!
|0 10. Therefore. it is preferable to set the IRQ point data
according to the processing speed of 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 appiies 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 specifieéd 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

75  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 thq musical

sound. Such a sequence of operations are repeated each time



;EQTtgﬁg,Eenerator 35 pitch data of an octave code and a note codeiQﬁEH%wm
miSi'0af%%tore data, part specifying i nformation, and data specifying JP00051
"key-on' at timng based on the set tenpo 20 and interval information. The
tone generator 35 generates a nusical sound with a pitch specified based

on ‘the tinbre arfneters set for the part specified fromthe data set in

the ton h&eﬁ&} r8gPEeedatehdre \sad Qute forkl@pBAEPNgL .t sot kdadur at i on

of tonetgﬁperation'for the note data has been 25 el apsed, the sequencer 33

sets onttfe PHHE oheRalsr repredpcess £rom Thg tsoRPeaRRGEAYOrhES are
correspoa&igﬂﬂggit of the_nusic piece. Then, the tone generator 35

si | ence8Y K &P theuRAC 36ch a sequence of operations are repeated
each time O F§§?2004 12-10-20Q1 J PO0051 ¢ the nusical score data are
read out of TP1ECe 0T MIS1IG He FeproNGings £hpr datesaubtom t he

t tor, 35 tted to the DAC 36. As the pi f ic i
- eprbaut ERS S T9er RpRGY 18, gaden tgndlng x5 tea GPUcAO: sache e cm

Co i helrindeu B8, 88 BeRoRsl AB0HRR ¢l Thepoming egyademacny 10
(11 roBer e BELEE aRE8 Fatte rllped, rBra1aenad (e "URe 80t he bus 24
ChrougheTBe Thie] £8 808 Hhel iibe BNBai FeerdoofeR B e ot
Mto- chBEFREG S T dcnbliBell SoVBR TS AR o gtar S, T50mn the SRebRRI ta
>Cof o IEABION! e BN e 3ir % £ PO e B DBl S
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 Theiefore. even if the musical score data contain many words
of data, all the data words can be written in the FIFO 31
after al1.‘ The musical score data read out of the FIFO 31
are then reproduced and outputted from the tone generator 35
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.
Suppese that the music piece reproducing unit 15 is set
25 to reproduce a piece of music when a call arrives at the
- . portable telephone 1. When a call arrives at the_poftable
telephone 1, the above-mentioned music piece reproduction

processing is so executed that a music signal outputted from
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are then reproduced and outputted fromthe tone generator 35 accordpéJﬁEJML

t @102l data. Thus, according to the present 20 invention, a |arge ant@P051¢
of nmusic data can be treated that allow the nusic piece to be reproduced

with high quality even in a case where the FIFO 31 has such a small

storage capacity, for exanple, only 32 words of nusic data. Suppose that

the nusi ¢nei e rsPreduei pg Yai ' ' PE9UdHGE 22 RN §GE Pf
musi ¢ when a call arrives at i?ﬁgele%g?gf)ﬁtehet Zsis%%%f)éhg :ﬁLg \E/l\b’%err:l1 gact}g]&lel rrives

at the pebnahl e suppchonerinet h&a@omenﬁ%wqﬁmifeﬁggn@%ﬁgm%&g on

processing is so executed that a nusic signal outputted

SHEET - 13- 3@ 29 €o 4rEFBodaes allfﬁ%%lﬂelftnhfsﬂé\caé%%bhaaﬁg' toRd from

the speaker 23 as a calling - , tone. Suppose further that the nusic piece
reproduci;Rgninife udetScaiyliag YMOPHE A 1 661 &hnBHEI § B3 aReR0IMi ng tone
when the user carrying the portable tel ephone 1 pllaces a conversation on

hol d.5 Wepntiersxtichl én hellaphorRed ke gbabgBlelixPoptobfleny fRde, " the
above-nenti oned MJSIC Pl ece reproduction processing i's so executed that a

nusi ¢ si ghalngeslitipait & edolddmgt Mo deAC 3 iBdvdenéstieteflr alistilee paRraker 22
as a holding tone. Sinultaneously, the nusic signal 1U outputted fromthe

tone geneeprordBSttor ptecessppg b tsd tdiecupédetlataapmeassisignan t 14
and sent through the- comunication unit 13 for the purpose of transmtting

t he- hol dikputtresl figm Fhel DAT 38 edl Ihodleisshed sFbangeRERpedikdherF| FO
15 31. Referring also to Fig. 8 the follow ng describes the
B as a holding tone. Simultaneously, the music signal

lu  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 detalled arrangement of the FIFO

13 31. Referring also to Fig. 8, the following desc;ibes the
operation of the FIFO 31. When the IRQ polnt data is
outputted from the interface 30, a latch pulse (LP) 1is
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 1s latched. Theﬁ, 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) 1ls generated each time one word of the

25 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
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operation of the FIFO 31. When the IRQ point data |Is outputted from t[ggl: 2004
Interface 30, a latch pulse (LP) is supplied fromthe index decoder E%

a latch ci éﬁﬁh &3 and as a result, the IRU point data, forcEIROpPS®Y set
to "15" In the latch circuit 43 Is |atched. Then, when the nusical

score data are outputted fromthe i nt @8f ace 30, the index decoder 32
applies a wite pulse (W) to a wite address counter 41 and the up

term nal of an up/down counter 45, The wite pulse (W) Is gener ted each
time one woigpaitheofmatibeast 32orardint aSiBudGEPECRELY | KPPt 8PV APHPa

state, the wite pulses nmake progress in the wjite address counter 4]
sequent i al lgodrricer "€9 ¢couned up sHCeMai0t H t ot 81 WAPds Bgﬁ ﬁ% ?"Ealthé'gore

data are stored In a RAM 40 that has a storage 97. AME E B
2001 WD 018 udB9aPCme PerpE195 Bae bRty t%/’?%‘l"“‘é’t“r 'ea%i%gr &%‘% ol
Si nul t aneously, the up/dowp Unter 45  coun r - D" - FI Q.
8(a) shows thizeaghgfethe tﬁ‘éﬁgt a? Fobt Pﬁe"ﬂ?ilc?%?&laéecu F%né&%eﬁal |"§/, t he

RAM 5 4Q reaches agtigtgbéggggte3in g@éC@héhﬁexﬁié&ﬁ@@ﬁ%eﬁsréMaﬁmﬁﬁﬁnt0

t he addrlesstomgs Addiéss Rremains in the address "0." Under

this circungtan n.jhe start of reproduction of the nusic data is
instructed?F?ﬁegggﬁﬁgﬁcep'33 starts nmaking progress while applying a read

pul se (Read) to {h8etOthesdcadennstafoENt Rhed2the asatd sfarepreddcngonhe
nmusi cal score data sequentially fromthe top one |ocated at the address
"0" on the RAMHB. mhiBecr dadapulssenéRendjeds dheosequencer 33 starts

i making progress while applying 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

15 (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 read 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," and as a result, a
comparison circuit 44 detects that the counterlvalue 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 request signal (IRQ) to the

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



applied to the down term nal of the up/down counter 45. Thus. the upf{dd 700,
counter 45 counts up each tinme the wite pulse 15 (WP) is applied, and

counts down each time the read pulse (Read) is applied. Fi gcTtdehiosibows a
state of tWOOMRAMOBn which 16 words of the nusical score data have been

read out and reproduced. Since 16 woi28ls of the nusical 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. - Asg8ephéOnaft absveorasiel IIRGRDipwindat # [tRec ReBLiGak REATR ch
circuit 43 is "15," and as a result, a conparison circuit 44 detects that
t he count er gdahuerdm ttiee ZEysiEmd RN ddunead 58ndfdthReSARE 56 ed§P§ val ue
of the latch <circuit 43 match with each other. Then, the conparison

- circuit 44 patputs an interrupt request signal (IRQ to the system CPU 10.

Upon recei pt of the RO the system CPU 10 0_4 EEB | 31603129
PCT/ JPOO/ 05199 r &has mugd CAdxfC Semg%ﬁi f%ﬁfl?ﬂg%ﬁ%r#%gﬁzéx%é?}nwicanscore
~data framthe system_RAM and.sends. & h O dde LHsi1ad1e Thie tHEi ca
score daz{na ETRM tt}J‘e‘t ﬁ?éﬁﬁis%"ﬁ arge ﬁ?i t%%ne%ﬁ rorr]fthe addresses '0' to "15"

that are noy,gugi abl Qﬁ%%/\g?as@m:@-iﬂae;@ hietoaase 32 hpplitdex thes odettS2

applies the pil'se to the wite address counter 41 and the up

termnal of & URMAOWL o QY Qici4e. adfresist eoputeesa VE)d atke yenerated for
16 words, a ecause of these pulses, the 10 wite address counter 41 that

is set t0 CQuEHmiwal A tmduip/Sowaf cBtntekesSpr o oikl tth PYEiRheWk heare
address "15" while

generated for 16 words, and because of these pulses, the

10 write address counter 41 that is set to count up to a modulus
o£ 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). ‘Flg. 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.

il



writing the nmusical score data to each correspondi ng address.

Si mul t aneously, the up/down counter 45 is increnented by "16.0 Fbm@ééﬁﬁ]%ﬂ
since the up/down counter 45 counts down even 15 in this ca§$ﬂgﬁﬁmh?9§he
read pul sewo(fRaaal, the count value becones the bal ance of 'the witée

pul ses (WP) and the read pulses (Rea®). Fig. 8(c) shows a state of the RAM
in which 16 words of the nusical score data have been repl enished as seen
at the time of additional witing of 16 words. 20 Next, the sequgnceggSS
applies the read I E ; at feelbwsdies ssconepeatdd thad €3
resul t, 32$“B$dst§€ ?ﬁévgﬁﬁgﬁgéﬁﬁgco€§edata are read out of the RAM 40.
Such a staggbsg%uggg RAMs48akSoghens musEtgl S¢are &ahaearhevrFdideRddress
counter also codnts up to the nodulus of 31, the read address 25 counter 42
is returnedytg the addresses0™1kereo AB1Thos theeRAMsdAfice TIHaS cotfifer val ue

of the up/down counter 45 is at the address "15' again, ihe_cg ari sa
circuit 44pg4kpuiswioltds ofit ¢heupusicgqlescospgfata( fRE) TaFarfR &t em
CPU 10. WD 01/11603 5 30 0 4 F E B 2004 PCT/JP00O.0519 h

above- nknt ithieedexre 3 Wordsaod dher BHEIFad FﬁﬁFetﬂgi% §E§e§§gﬁfxﬁ?ﬁ&#%m of

the nusical score data are witten into the addresses,"16" ch8wn3in ®igl.he
RAM 40. Thwzittlea imetoted -woPHSBof ?ﬁﬁtﬁu%fc es@%@eiga%g grewpeppeniéﬁed

until the next 32 words of the nusical score data are additionally
witten in&@al. Such a state of the RAM 40 is shown in Fig. 8(e). As

ginzcEZ;?Sn?gﬁ\ég’5%6qj\r"ﬁe‘3f§n%%ﬁ°%d{%@ec,a'155 R sl nisa caaddiddmnald ya vare t en

additionally written and replenished to the RAM 40

10 sequentially each time there occurs 16 words of 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

{5 sequentially onto the RAM 40 while reproducing the same. It
should be noted that the counter va;ue af 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
allocation data are read out of the FIFO 31, so the seguencer
33 supplies the timbre data storage unit (Voice RAM) 34 with

95 a timbre number specified by the timbre allocation data. 1In
this case, the timbre data of eight tone co;ors 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.



10 squg&%ially each time there occurs 16 words of available area & fbBellli
RART Ubs erefore, even if the RAM 40 has a small storage capacity of JHPQ00051
| east 32 words, any nusic data having a | arge anount of nusical score data
that allow the nusic data to be reproduced with high quality can be

witten 15 sequentially onto the RAM 40 whil e reproducing the same. It

shoul d b@imbmed pamame hersowotreespohdeng Hdethy/ tmbre onomBer 45eak

mat ches the nunber of words of the nusical score data that remain Stored

wi t hout DBitn@f ethl otiimbiet HatRANItoRagehem Irte prvsiee dRAMACH4 Pashanas 12
tinbre allocated 20 according to the tinbre allocation data, or the tinbre

al | ocati R @att®rergenchapert regyster oferttad iond hgenesater 35CeHe gﬁ.}ea
bef orehand. During reproduction, the tinbre allocation data are read out

of the FPROt3BPewlfhedsbyutheetimBiesaiildestide d4tdl e Tal aSHIFQUGUN t
(Voice RAM 34 with 25 a tinbre nunber specified by the tinbre allocation
dat a.? | nthehparmiaseoneasnedntioebdareprbdeiogd dmoneheotons §éRératermMaise
than the nunber of parts, so any tinbre can be selected for each part out
of ei ght 1fofdUsoIFrangedt fardngbtbedreprcduwetfEmh 2004 12- 10- 2001 J P 00051
Ti nbre paraneters_corresponding to the tinbre nunber are read out of the
tinbre data sf&r djescnssedvabe¥erarings thel tiabre mblocatigendaatofor
regi ster of the tone generator 35 for the part specified by the tinbre

al l-ocat i BACHaPAT Friks (1RBeELEA &Nt fBepmusianic cagnxne tdaba, r the otiimbaeon t he
tone generator 35 is thus changed during the reproduction. As discussed
above, sPhcEacke R3%Fhrean| becyPLloAtazdld vf shangath daringsthaserted in the

‘musi cal score data, the tinbre of each part can be voluntarily changed

duri'fg tﬁ%PF\‘?dﬁ-‘éﬁfrajcfb‘hct i B LI ¢ hEhe thubErmIAs i @t edioh dgtane ovelopkor s
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 sSince the system RAM 11 has many kinds of timbre data
downloaded from the download center 6 or the external
equipmentﬁgo, any timbre data from among the timbre data of
many kind: can be selectively stored into the timbre data
storage unit (Voice RAM) 34.

20 Fig. 9 is a flowchart illustrating music piece
reproducfion support procgssing executed by the system CPU 10
during the reproduction of a piece of music. When the
portable telephone 1 is changéd to the music piece reproducing
mode, a music piece repro@ucing menu appears on the display

20 18. In step Sl, the user selects a desired piece of music
from the music selection menu by operating the 4ial 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
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stored in the tinbre data storage unit (Voice RAM 34 may be sel ecteUFER 2804
the user out of all the tinbre data stored in the system RAM 11, so that
the sel ecixgsloiigddre data can be transferred to the tinbre JBEHIBOGHIe unit
(Voice PAM 34. 15 Since the system RAM 11 has many kinds of tinbre data
downl oaded fromthe downl oad center 6 or the external equipnent 20, any
tinbre data fromanong the tinbre data of many kinds can be selectively

stored into the tinbre data storage unit .(Voi |Am12ds a

f1 owchart SYStam BAM nht rﬁfsqléeﬁal“&@g‘ P@SFoSu&’Piléﬁdgﬁg’%%‘ #%celasf%inng
executed by the syste Ul i : prLeduch Fparotha Rofpeedlionusi c.
When t he : tehi e Fe ?nﬁé%?éﬁ#%:%%ﬁ%@@e?g Eﬁe d%sicrpiece regroducing

nmode, a nus cglg‘%eg 1 EEPL uc,i_i(_]g:fgar&&t%oge@r&em@ot Batd HHeaysedS {IB.step st ep

S1, the us® ects a desired piece of nusic fromthe nusic selection

menu by opgjati s%{g?p Al dendatandrt Beghtkeonkncblibxscdoe, the
selection Ts"made fromnusic data stored in the system RAM 11 and t he

syst eMmiROM.d 2ne dheve 1p AMEARED SirEFe AHER2 @fivs 1 ANBa0d 1060 3t AT DRaF 95199
32 system RAM 11 stores nusic data downl oaded fromthe downl oad center 6
and the exigrpae wasipnphéc@Orepfedrcing lGomidktsiarediin HEhe FHERTSN,
tinbre data and tenpo data are set in step S2. In step S2, tinbre data of
ei ght tonedabhostofagesunttpb¥oiee RAMY S4of The 18mpo 8% data are
transferred to the nusic piece reproducing 15 and stored i{] 3he tinbre
data storagespertiywoPastraRf bhe SkeqiathdUptd 9472 125pettfle parts of

he sl ect ed_ sl ¢ 931 8,38 %hi%1c piece reproducng umit 15 and set in

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

In step S3, the IRQ point data is set on the display 18
to a ﬁredetermined value by operating the dlal buttons and
the like. The IRQ 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 mu;ic 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 be
reproduced as a calling tone, or by operating the holding
putton if it is to be reproduced as a holding tome. If it is

95  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,



transferred to the nusic piece reproducing unit 15 and set in 10 thi{ FEB 2004
sequencer 33. The tenpo data may be edited on the display 18 by operating

the dial buttons and the like. In step S3, the IRQ point d pio/Ssgde ON the
di spl ay W80 01/b1683 pr edet er mi ned val ue by operating the dialﬁgﬁ??ons and the

i ke. The I1RQ data is set by taking i38to account the 15 processing speed of
the system CPU 10. Then, 32 words of nusical score data in the selected

nmusic data are read out of . the system RAM 11, transferred to the nusic

pi ece fep”edggbﬁgpegn% 13epaldi Wiht WBAChNL® 18edEtEONBIeArvhethel & FO 31
becones t K& State. 28 In the next step S5, the systemwaits unti

start  opghLalkian tioS 1natiridet eHe Fharst aft repeedurthonsiacePerekedat 14 he
time of arrival of a call if the nusic data is to be epr oduced

cal | i ng t gre isodelreropioreat ithgtt kBehdLdtAY _iEUPPGH?ithi'{tﬁg PBERE=FR: oduced
o TS e iz o saakel A5 b0 68 SBotipLobbecol beep, . |
0 o Ty LSS e T o) SEEckapoduehag et L, I

det er i nePYHEEheL® FPHLR T € EOSUTCt 1 SEATt Of 1 eproquction s

o ocedur Tl PR CHEh " RIS e ati ons. from siep 5 ST 1o step
S4 are repeat edypdf RObept fited stmtt tdwentand orthies MSAGAIPECE t returns

to-step S5 and waits until the start operation is instructed.

reproducing unit 15 starts the above-mentioned music piece

i0 reproduction processing to reproduce the selected music piece.
Then, when it is determined in step §7 that an interrupt
request signal (IRQ) is generated to the music pigce
reproducing unit 135, the operating procedure goes to step 58
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
57 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 pbutton if the music data has

90 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 1is determined in step S9 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 ﬁaits until the start operation is instructed again.



Upon recei pt of the start command, the nusic piece reproducing uni t045EB 1004
starts the above-nentioned nusic piece 10 reproduction processin% to

r epr oducewigw@nselzect ed music piece. Then, when it is det er®EHEPO0AIN ep S7
that an interrupt request signal (IRQ is generated to the nusic piece
reproduci ng unit 15, the operating procedure goes to step SS in which the
musi cal score data for the next (31-1RQ point) 15 words are read out of the

system RAM 11 and j.ransfer t RSk ece reprodueitignunit 15. The
oper ati ons of &% S%’fsaen%eag%&g?'e 1!rﬁllgepeat éLCQf Enti | t@i s determned in step

S9 that stop. operafi | S sellkReteopuener pliece iis ecteiondttedd by
operatinggfééiigiﬁﬁtéﬁ:#ébﬁéggiﬂg?ggdata has 20 begn reproduced as the
calling toac}e,t DMONSE A rvar &Pl dlide) 1t afe thel eadienyefumusid fPligCehas
been reproduced as the holding tone. If it is determned in step S9 that
the stop ppef@tpdnrésroédstedcasda ¢aEl opertamieng qx dokdmesafddd ttde st ep
510 In which a stop command is forwarded to the nusic 25 piece reproducing
unit 15 t ;ménsingcbutben niEi ttpiecto begeirdynrdima We WY (P Susic

pi ece reproduction processing. Then, the operatin ocedur e to
step S5 amml e@tm@ruﬂ@'w-t‘ﬁ?@%wﬂco%?%&iEfﬁe‘?% ‘T‘?*éi‘f % %sga‘rrrﬁ‘% EB2004

W 01/11603 PCT/JPOO 05199, 34 As_discussed abov (USL | ecépp
reproductit)lhatp?%%e%%?ﬂgs?aae?*éﬁfloaﬁcgh? hsetespeloetgt[g%s%gslc plgej(':cge)ﬁ'l s ‘execut ed

at the tinme of arrival ,of a call if.the. s | ' hSpi&che
repr oducedmagig seierhiopomaY b? B d%‘)pgcr’a %ﬁ%&fﬁ%{%ﬁiﬁ?@t} ﬁgﬁsbﬂit:t%n if It is

be repr oduted Feere anad FRnE AR e A o e it ¢
SeleCtth'plgges can be reproduced independently when the 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.

5 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 on;y requires
such a light load that the system CPU 10 can execute the
music piece reproduction support processing together with its

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

Although in this embodiment the FIFO 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

25 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,



musi ¢ sel ection may be nmade to select different nusic pieces for the
calling tone and the hol ding tone so that both nusic 10 pieces can kg4 FEB 100t

reproduce%{gﬁlq@%gpdently when the start of either the callpegneesiser the
hol di ng t Y¥% hstructed. Further,_since the nusic selection can be nade

at any tinme. any nusic piece can be ¥l ected for both the calli ng tone and
the holding tone. 15 It should be noted that the system CPU 10 executes the

mai n processing for tel ephony functions, not, shown. wev iC
pi ece r eprbducitoﬁssuﬁpogimib{%e%%iﬂbe &ﬂ%ﬁ"r‘éi?uiarse?el_lgLJcﬁéel Féﬁ?"%id t hat

the system CPU 10 can execute the nusic pj.gece. Iephpdugcti port
processi ngof oeehEimhrendpte SEOTRIH Hioke \,sacfihcge \?\}Bfwﬁoﬁ4 ﬁ%@ E%Zd of
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score data he _p e LWavenki Phnd ScHPdrd 18 t 40 tdisr ampacittyan The 25
st or age ca588%t§so%ﬁ%hghgkg%)§% gan v%ry %s Ioﬁgﬂ;s it is rmuch smaller

than that of et Rambkst &P PAMtslor Funé heusit helede nburraspending dee unit
(Voice RAM 34 has such a storage capacity that it can store tinbre data
of eight tepanéeler of WOn@lby2h608t886Nn0 4 F E B 20U1 PCT13P00105199 but it
Is not limted to the capacity as well. The capacity of the tinbre data
storage unit (\VaiscomeRAMOI@A cBAVBe thet FeRe| geRRERERT 32 ohDaFfRY F3Stfat of
the-system RAM 11, as |ong as the_nunber of tone colors i r
more than Ppielse meRFEAuTinggundtofst FBNNE; @ F%‘é'ée%ﬂr%%%%%g}gggﬁt%ng

channel s Olft%g%éyggﬂégéég}. i.e., an FM tone generator. The FM tone

10 generator is designed to use out-of-phase harmonics produced
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

90 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.



As mentioned above, the tone generator 35 in the nusic piece reproduchhiigl0
unit 15 can be a frequency nodul ation type of tone generator, i.e., an FM

t one gen%BtBQ[lﬁoghe FMtone 10 generator is designed to us®@PGRHPWBPLSIAase
har nmoni cs proéuced by frequency nnquation to synthesize mnusi cal sounds;

It can generate waveforns havi ng out™of - phase harnoni c conponents |[ike
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cal |l ed ope oscillate equivalently to generate a sine wave. As

20 shown in Fig. 10, the F n ner at 0 | gdechaf dhlha ap@erator 1
and the opé?BFgrO% egﬂﬁgc?%%igng%ggigg. %ﬁ%?ﬁetﬁagge Gscillated fromthe

operator 1 is supplied to the .ope r %?gag L. Of)1 ShpRakageqat hat
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In the ”Ddg'c%%iib +® RhkChigeneaatar obtpuptiequEsopi the addea Gami a8l e in
the-formof a sawm 6oth according to the input of phase angle data w,.

Then, the RiykChadat anandvaridsl ahi chedfoam” 0f anpavtedtho tFeeRpdiM&tor 51
are added at 5

sine wave generator 51b generates a sine wave at fregquencies
10 corresponding to varied velocities of the pitch data. The

amplitude of the sine wave 1is controlied 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 B-sin m,t.

15 In the carrier 52, a pitch generator 52¢ 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 ocutputted from the modulator
51 are added at an adder 52a. The cutput of the adder S52a is

20 supplied to a sine wave generator 52b in which a sine wave
table is 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 coﬂtrolled by

95 amplitude data A generated from an envelope generator 524.

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

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



an adder 5la. The output of the adder 5l1a is supplied to a sine wadvdtB 2004
generator 51b in which a sine wave table is read according to the pitch

data out p%ﬁql&{?pmthe adder 5la as the data that varies RAT/IHONF 9P M of a
sawt oot h. he sine wave generator 51b generates a sine wave at

frequencies 10 corresponding to vari éd velocities of the pitch data. The
anplitude of the sine wave is controlled by anplitude data B generated

froman envel ope generator 51d. For this reason, the siQe ve outputted
fromthe sithe watpugeTH{&)oETSmhthe CREPLeEep? eS bUBICREGH "2 15 1n the

carrier 52, a pitch generator 52c oqutputs pitch d vari.ab kp the form
of a saw odireguensydinefula ties . PHSUFEBf aBﬁggeegﬂaﬁégﬁsat éf%Ni.Dg?'?ign, t he

pitch data and the sine wa f _nmodu ' sikgnal outputted fromthe
" modul at or  SEMHSS; fRig e éﬁ{ %&5‘& ggbg%hgﬁg ggt’ put of the adder 52a is 20

supplied to a sine way 011952k 1 hReWthehmadah Reovase ahablthei s read
according to théksafﬁgod&dg't%g%giﬁ'pl}t fed fromthe adder 52a. Then, the sine

wave geﬂera%]ﬂr]%[b dﬂff}%ﬁ Gtheé sanieN@1weva tvaontdgacatidnng the FHEANENEYof
change i'n the adde data. The anplitude of the sine wave is controlled by

25 anpl i t udg, siat o i s 3t Be ganeracedeliopeugbner sopfigpgatiog At
reason, the sine wave outputted fromthe sine wave generator %%9 i)s:
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37 -PGTIJIPOQ 6199 the output FMt) fromthe carrier i.S _subj ect
frequency noflufMtiome gereraktomnbby addest iaorfsee&bé‘%g‘i%h tang r#_ﬁ%fs:%oérlo't he

FM:tone generator 50 As shown in Fig 10, SINGS, 11° IR abe'es. apfl the
10 As shown in Fig. 11, the feedback FM tone generator 60
is constituted of an operator 61 and a feedback circuit 62.
In the operator 61, a pltch 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 6lb 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

90 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 p 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 61b thus outputs an output FM{t)} that is subjected

to frequency modulation.
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5 carrier 52 have the sane circuit configuration, the frequency rmduﬂ@&@@lmm
wave can be generated in such a configuration that either of themfee

back its k;l,toqmmgs its input. This type of FMtone gener atrrT/JRoo0siobed a
f eedback tone generator, and an exanple of such a configur ation is
shown in Fig. 11. 10 As shown in Fig.381, the feedback FM tone!generator 60
is constituted of an operator 61 and a feedback circuit 62. In the
operator 61, a pitch generator 61c outputs pitch data vg&ia?%g in the form
of a sawtooth Jheordfedpack MRE tonsuIeReratREs&0ah§l EUAAER Rp °F Then, the

pitch data and nodul ation 15 datg *Q inputted t e reSdeare added
at an addaenegptiommefoft FTiRY9 ttﬁ@eacf%:f"“@% ﬁguéaﬁpf?g%a%lg alsi ne wave

generator 61b in which a si ve S C 30 ole0 g itelFe raghded
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t . . . t  generator b1o
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added dat a- e sine wave is controlled by anplitude data

B generat %fgrprsﬁéra@@f ebHPEs JenPiewtnbidos Thennatpuhgobpeatoraeinave
gener at or bis so controlled that a feedback rate 0 can be %bt ained in a

feedback ciiridd e dbgdrithmis inputted to 25 the adder 6la as a

nodul ation signal. The sine wave generator 61b thus outputs an out put
FMt) that is subjeséesdbove-descuined Fdduing igenematprs £ o dpne \(3n
01/411603 PCTt hPOO 05199 38 The feedback FM tone generator 60 i's suitable
for genereaiprbwfcantrolhingypee opitobidakpurrrietheln Fitg lg‘éi ators
50-and 60 can generate nusical sounds of different taones be/ changi ng t he
way or net$adteetizoandceutRBtEeAcEFeR EnePLEFR AFGTA " Basi'Y The nethod of

CO””eChf”QCSEELS{EEEg'%ne amplitude outputted from the envelopﬁ

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

15 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.

95  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



called the algorithm In the above-described FMtone generators, thegtqne 2004
can vary by controlling the pitch data varied in the formof a sawtooth

and out pg&?%qln{,gogmthe pitch generator, by 10 controllingPCREPEHPAIIT ude
out putte romthe envel ope generator,, or by changing the algorithm Tinbre
data for obtaining desired tone col 3 s on the FMtone generators consi st
of tinbre data for the nodulator and tinbre data for the carrier. The

amount of data for_one fone co a XV AR eY watd¥erth agfReared to
t hat of th‘é’-‘&ﬁ%’é‘?o‘?‘?‘n‘(%‘%m‘? tay gfemg‘frktgﬁet gjzjoe%nerat OE':EJ Fig. 12 illustrates an

exanple of _a ti da r QR 6 & £44 181 SNOEP a6 (@US )W ifichan Hirt ot ek
tinbre dat%a’é?oﬁg%'g)Un%?bigvg?c%uRAl\/l) 34 when the tone generator 35 assunes

the form of n t 0Rer9R[CHAL AN (AR MMRE) datcumfbeighif tdemax daks, such
as tinbre ?tggf}r%b]r:g% w?itten In the tinbre data storage unit (Voice
RAM 34 eaghe£9pbahathi rbre -0r0A, f Hout heitsmoalfll sustaimdevebreetado for t he
carrier. Both tinbre data for the nodulator and the carrier aSSU(% he
same daf a faeAn(SL35SA0)exdopebdtssethraleasa Fatpetetinhdlfttdn % 13.
As shown in Fig. 13, each tinbre data for the nodulator,.or i er
may be 32 BRDS,oh BataofoWexesPry SR&CFBINGVAAL ?‘Fﬂ?fee BI?IE%é rc}fitﬁ%ﬁﬁpl e
setting data (M.2-M.O), a bit aof 1/ 3 0 4 . £ total
PG T/ JPOQ 68edbagkn BRCHNENESEE lﬂay\gag% é%é? 2FED) © And oL Sﬁﬁt wavef or m type

data (EGT), a bit of ai OFF data (SUS), four bits of attack rate
setting daﬂ&VFAﬁﬁiﬁq%ﬁ;séf#' its of decay rate setting data (DR3-DRO),

four bits of sughal i )1§4§1S¥diti%hg data (ML2-MLO) are adopted to set

10 an oscillator freguency magnification. The pitch generator
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 1s
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

90 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

95 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-ARO) are used to set



data (SL3-SLO), four bits of release rate setting data (RR3- RRO, a l:ng gﬁlﬂﬂh
waveform sel ecting data (WAV), three bits of feedback amobunt setting da[
(FL2-FLO), and sjx bits of total I|evel data (TL5-TLO). ThRCEAIPQG/Q51%P

setting H@AVI¥PL-M.O are adopted tq.set 10 an oscillator frequency
magni fi cation. The pitch generator agnerat es pitch data with a rate of
change multiplied by the nmagnification specified by the nmultiple setting

data. The magnification set by the nultiple ' dat £4 eyt r aggehkesom
0.5 to T, taved tiifmet xR WheR é‘r°¥‘8t 9%&5%%%5%@%@%‘* in the 15 nodul ator 51,

the frequency of the nodul atio [ | et dtaciryatdies¢tobne. The
Vi brat o ONI@EFRaFE I \fG3)ume., eegétg%éd%é:‘terﬂ]ne whet her a vibrato is

applied or _not. ~The envelone javealOhy B¥Pe data (THA)decmy sedteo determne
whet her tf@%\f@%p’éa%?/g or mlegeJ of an envel ope of sustained 20 sound or an

envel ope of deca e&a§%0(§h3lﬁ;ﬁ))slg'it@iuse@%a:§etdaha dsusy ad@eddT2Mhy which
the rel easteTBI? iS¢ ahged to another release rate tilted at qtﬁ to
predet gr mm?ng@ﬁ@ | goan@l feactiesd i vtiengneafimuer NeARPPNYRERS Iié‘ndftal‘} one
generation 1f the sustain OV OFF data is set ON, or thg?%glgeg?l rate

f

becomes a PBesstsvainelaveli nihg deceyr Himat Fab Phethen ohe

generation if the sustain OV OFF data is, set F..The attackpralss el ng
data (AR3-ABEringedasadmey Eerde Zromcp -2‘6’0&‘5\/8:001’/31%6%&40 E&ﬁ JPO0/ 05199
the-time fromwhen tone generation c nces I ddy r£agesaid hgev@Xi mum
vol une. Thaeveiesestipg 8#’:§aaf5%%@?@?2‘%%&513;&;%%5% may range fromo0.0 ms

t0-38.1 sec. The decay rate settiin t - r époset the
decay ti mewhesnthe en¥relope wavetfornq Jc.jg @e{%ﬂ@)bya thelSrtl P

10 waveform type data (EGT) to be sustain sound.

In the case of decayed sound, the release rate setting
data (RR3-RRO) 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

15 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 1s
a sine wave or a half-wave rectified sine wave. The feedback
amount setting data (FL2-FLO) are used tq sgt a‘feedback

95  factor for the feedback FM tome generator shown in Fig. 11:
they are effective for the carrier operator alone. Therefore,

it is desirable to set the data in the carrier sg as to

generate a string type of tone. The feedback amount setting



5 when the sound reaches the maxi mum vol une until it falls into the 04 FEB 2004

sustain level. The decay tine set by the decay rate setti %Eé’f’%‘ﬁ“ rante
from4. 4wWoB111®0¥3. 2 sec. The sustain |evel setting data ? - & are

used to set a sustain level when theyenvel ope waveformis determ ned by
t he envel ope 10 waveformtype data (EGI) to be sustain sound. In the case
of decayed sound, the release rate setting data (RR3-RRO sets the decay

time fromthe sustain |evel t t L odin whi he tengih afhd he tone
gener at i ofats "taé’r%%d:te@dfesae‘ﬁ‘ ed & ttiﬁﬂé: 9afbitg gPok

after t timng of termnating the duration
15 of the tone generatjon, jf J cayed nedet el pRd tskanp angl e of
tilt. In tﬂ%“-@ag@‘fﬁl ﬁ%ﬁ%i%%&&ﬁd,&?hggggg ggsg rate setting data sets
the decay rate fromthe timng of termnating the tone generation. The
- decay raté’@é’t’“eoy the release rate setting data nay range from4.47 ns to

73.2 20 sec. The wavefgidn s&l&dian Fatia CWAY) coneigeredo aderar Fithe
whet her the waveform generated by the sine wave generator is a sine wave

or a hal f-yaye sersidted, stawe awaneplaThe imbahakeskt 2a s enes &OMn AT
(FL2-FLO) are usSed to set a feedback 25 factor for the feeqc%aack FM t one

generat or ShpWe i Fefi@sedtied ahey pair off St fG32 the SdhSle @ er at or

al one. Therefore. It is desirable to set the data icrgbé.{ he Carr“i;tf%()"fg% to
generat e acaisistlbgpet 032tbhe. tipere el doidth XY ¢ 4 WO
01/-11603 41 PCT/JPOQ/ 05199 data may be represented. ag cti NGlatg fegam O
to 4n. Thetimbreal datdefoBafar¥¥¢5: TISG Er ghﬁ’eﬁ"&r‘\%& t%S Lste bt?%e tot al

vol-ume. eight tone colors to be stored in the timbre data storage

|0 unit (Voice RAM) 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
downlcad 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

29 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



If the tone generator 35 is thus configured as an FM 5 tone gener at or { 4{fF¢B 700t
exanpl e, tinbre data of one tone color can be represented as a pair of

32-bit (3ggerkibists) data consisting of 32-bit tinbre dat aPEBIPEISIN

nmodul ator and 32-bit tinbre data for ({izrrier. Since the anobunt of tinbre

data for eight tone colors to be stored in the tinbre data storage 10 unit
(Voice RAM 34 can be reduced to 8 x (32 x 2) bits, i.e.. 64 bytes, the use

of t-he FM tone generator as the tone generator 35 has the advant age of

reduci ng t beneratage capacity of the tinbre data storage unit (Voice RAM

Gaia Stormer S Ehotyehn tRRL SR, OF s oy M bohisTBEfie AL B BEsPABLEDY ©

since € anmount of tinbre data
for eight tone colors_is. red : A e14ak fe§aPhbeetbanghar betern a
very shor t PEFfe. %L‘?hgfgﬁ?rngt, li(ebs%ﬁlt% %t ﬁ'tes gﬁrarotcé'gs?n‘g3 speedeof the CPU 10 is

slow, a mygic  Pigce e IRHerAtdronanckasbecneppetueadonst behicge 20
quality. Furthernore, tinbre data can be downl oaded fromthe downl oad

center ® i a¥etohi niemtaybasqies € PaiM asvenldengmadgiotc) ohdt pfbpbyddralper tone
color. The anount of tinbre data per tone color nay be a few k-bytes for
the wavef omBdEmmype.ygan dfe tumed gendihe SronEPCRMESAECFeASr 4fothe music
Therefore, it is 25 apparent that the use of an FM tone generator all ows
the anpuntpiice NepnediEHinDHEPRGREWDIY e BEFegestt F?Vgé‘&&é@d conpar ed

e O San e Soha e e gD, bl R YD
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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 encugh to obtain tones of
high guality even if the timbre data storage means has a
small storage capacity. thereby reproducing a piece of music
with tones of high quality.

Purther, among the many kinds of timbre data stored in

25 the storage means provided outside the musié 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,



5 waveform nenory type (PCM tone generator) and of physical nodel typé,FEB 2006
can be used as the tone generator 35 in the nusic piece reproducin

appar at usy@bi/ife8s present invention. Further, the tone genBFEABIVIRASP al so
be conposed of either hardware using,:a DSP or the |ike or software

I npl ementing a 10 tone generator program Furthernore, the nusical score
data are formatted as shown In Fig. 4. but the present invention is not

limted to this format. For anpl e,. the Lcal SEQr Eeflat feAbii bR

transferr 6@ dhal Meyeqdy g‘j\}\ﬁéh%% %é‘mgfﬁfgg%t Ié%)rl’ll or an SNVE (standard M DI

file). 15 As descri bed aboy ordi nd t-83QREaasPEAt tAbufhethpr esent

i nvent i on ¥IY; rtg"edé)[%?fcier é’ri?"é’%ﬁg:d i%h?oggh the interface neans are stored
into the tinhre d d Simb-ae agtar ageragpameqysofiswhmehli.s

- avai | abl esdzrﬂrfqeo?é%’ea%gs}gggf I nds rnof tinbre data, so that the data anount

for par a”EJ{nera%c?ﬂ:i(fh,t her tinra it @ana heel apgeleadegh too avbeXtrPddes of
hi gh quality even if the tinbre data storage neans has a small storage
capaci gy, d4ifapy niepioductougta piceeewiicatdion Lineh LofEeiGe Rifgh quality.
Further, anong the many kinds of tinbre data stored in 25 the storage
means provigesreulstalecamebenmident®ce reproduci ng neans, only the tinbre

data necessary to reproduce a piece of nusic ar 3(} réfnsfergoeq_,éta%the nmusi ¢
d

pi ece reproducAhly HeendabddPEReATRILRG NGRDS (A5 ‘4 *&t orage means, 0 4

FEB- 2006 W01/ 11603 43 PCT/ JPOO 05199 so. t.hat ver G5 Ofc tdidwe data
can be seldesiredi EEMOERA; €AtenRR ié%es%?dr{r‘:}%cssa?nse r"gdprég{dé]uced eveﬂn t hough

the S reproducing means; it 1is not required to carry out

|0 reproduction of a piece of music. This allows music of high
gquality 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

15 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 (FCM 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

75 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 downloéded from

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



storage capacity of the tinbre data storage neans is small. 1In addit'ﬁp 2004
if the tinbre data are downl oaded to an external storage neans thro %ﬁ
conmmuni caiyes/iisode, a choice of tinbre data can be wi dened®CHIROOOFEat a
processing neans has to do is to readgdesired tinmbre data and to send the
sane to the nusic piece reproducing neans; it is not required to carry out
10 reproduction of a piece of nusic. This allows nmusic of high quality to
be reproduced even wi.th_a_ | ow, e cessing wunit. in addition, if the
tone gener §fori® thgaﬁﬂsPSrpFégg g?%%?bducing nmeans provided in a

tel ephone term pal davice s h3tAEEPhEPECE bf eanEngyes@dt| ptvagtteahod, the
amount of tinbré- data equired for the frequency nodul ati on type of tone
generator ¢arbg ¢achenehrencdécedeageaompatne mosidml sftorme ALOELDEAM
menory type oP tone generator (PCMtone generator). Therefore, even if the
timbre dat gemprly’ans MekiteporionghfatBe husispéedcerandatadsisdn path, for
exanpl e, due to | ow speed of data processing by the data rocessig unit,

t he t el Ephaubsegmenitlyl ldadede 1040 ther BENECEYa FecHDt afnfg‘?'bsW't‘ﬁ en

variety of tones of high quality. Further, since_the anpupt i
data is reduswdic ndgce @f 2 H“P&lFéprBHHEEJe-Bgzg %F%%g 8&%??&%% h

tones of high g,;g:,;e;gr&%aq%rﬁb S YRR tplk'n sl LTREE L Rosk AGAGRMERANS

t he storagé&dth S sl érnore, tinbre data can be
ampunt 04 1450 o L RS B ERs0r BRE8 o ST i rr e Bacn per tone
cotor. Accqrdi i tQAMERRIa asRafdutofi dree ripdgemt. i nvention,

10 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 gquality of the melody

tones.
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when a vacant area is created in the nusical score storing nenory, next
portion of the nmusical score data is 5 subsequently | oaded into the 2Bhﬁﬁadwﬂ
By such a construction. a nusic piece of a high quality requiring a great
data volunme can be reproduced even thgugh the nusic score storing nenory
has a small capacity. A nusic piece having a long play time can be
reproduced w thout interruption. 10(§§g5ﬂ§r, the CPUis not required to
execute the nusic reproduction proc . but sinply executes a data
transfer process of feeding a next portion of the nusic score data when a
vacant area is yielded in the nenory buffering the nusic score data.

Ther ef , the CPU.of derat d 15 b ffi.ci t d th
i gh qualrty B PRECEF by OFas SoB s S 5004018 CTAPVE LR ¢
duci t f I t el eph t er.m, nal t h

pr ocessof SWR R LpPBERLEEESAREY 5% & SEFFERRCE ErEpnary Foncr SRt

t 1 tti i |t te | ti d i,vi .Sl |, f th
remots  FBCHEFSRT Re CRIGFROPILIBAGELAS SIpArat ol ibbing dsed ¥B ! 1tpr oduce
a nusic piece in association with the tel ephony. function, and conprising:
10 a scoPef8RPLemeRGAY IPRafFad S eiviifed SPEL8 L & o8 AF™ ™ Wart of
score data, which represents a nusjc piece and which can be provided from
a data soBFBEIBP/t kB MESShIRPTOENFIRS 2RBFEAENTs PeART MS&F 4% that can

be operated to | oad the score 15 data from.the data source into the score
data nmenBPPIOFUESne BEFdCaPdPrnal PSSOsEAkIOR ¥ 1k it &eﬁﬁ%?&yer

function, and comprising:

10 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 a data source of the
telephony terminal apparatus;

an interface that can be operated to load the score

15 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

20 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
created in the limited space of the score data memory upon

25 sequential retrieval of the score data for requesting the
processor of the telephony terminal apparatus to read

another part of the score data from the data socurce of the



derived fromthe score data for sequentially generating tones of the nusic
pi ece; a performance controller that sequentially retrieves 20 the sgbFeB 2004
data fromthe score data nenory so as to set the tone generator with the
vari abl e paraneter according to the rgérieved score data; and a nenory
nonitor that detects when a vacant area is <created in the limted space of

t he scor ata nmenory upo 25 sequential retrieval of the score ta for
oquest| HE BRBOBH eI ARaTEH G Ry e S 48

anot her part of the score datgﬁgr m t he data source of .the 0 4 FEB 2004 46
t el ephony € MfalV ISGF S K2 YR ETMOFS Fdaush ith% t he
vacant area of the score data nnryﬁ%%;ough the interface, thereby

enabl i ng {IPHETEERE g r e YhE GENETAN g T GHE Y Bifes of the
music piece. 5 2. The nusic reproduci ng apparatus according to claim1,
further &EORpPEEEKGtdd A SPEatteR Sy HfalMUSHiG &4 9GShre  data
corrgfponding to a nunber of tinbres, wherein the performance controller
reads’out tinbre data corresponding 10 to a tinbre designated by the score
data fromthe tinbre data nenory, and sets the tone generator with the
read ti rbr e TSt BUStice FERF CShEBINGh GRRRE atdife agGrdidHtGr B Yeridt dtre  the
tones of the nusic piece having the designated tinbre. 15 3. The nusic

r epr oducifhg tASFacamPs Isdadr di fgmogrec daitn memomy; eyt SdRRaSSitigREre i nbre
data nmenory that has a limted capacity for storing tinbre data

cor r espoR@itAg COF rgsPonstingh fithér oMb minfed imfiiash herasi tgh a second

nunber of tinbres reserved in the data source of the tel ephony
performance controller reads out timbre data corresponding

10 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.

15 3, The music reproducing apparatus according to claim 1,
further comprising 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 data source of the telephony

20 terminal apparatus, wherein 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 with the
read timbre data, thereby enabling the tone generator to

25 generate the tones of the music piece having the designated

timbre.



20 terminal apparatus, wherein the performance controller interprets 0h&EB 2004
score data to read out tinbre data corresponding to a tinbre designated by
the score data from the tinbre data nenory, and sets the tone generator
with the read tinbre data, thereby e ling the tone generator to 25
generate the tones of the nusic piece having the designated tinbre. 0 4
FEB 2004 47 4. A nmethod of reproducing a nusic piece in a telephony

t er mi nal 4appafaf§sRsl oy reRHEEEddSr AU HidEsSsddt dattelaRiBf form a

t el ephony function of transmtting a signal to a renote |ocation and

recei vi nGe&MdngralRPPAGRtUse hadiiide 35 NrOCASSOY, Wy iIRHafea3Re dadps of
providing a score data menory that has a |limted space capable of storing
a part oftos@eréodmt 8 tsHiehongpieawwttiong ofmigianspliddd nghd ViR lcdiP be
provi ded froma data source of the tel ephony term nal apparatus; 10

oper ati n§ ARTOHLelPEed od IBeEd nae igdade adignaloindie thfatiemsBifr ce into
the score data nenory; setting a tone generator with a variabl e paraneter
deri Ved floemtike,scomprdstiad dhesedwdst iofl:l y generating tones of the music
pi ece in association with the telephony 15 function; sequentially
retrieving thereydddndatea siocam dad as cermer yd dtha tnibsy @ damdg & sp@ice he tone
generator with the wvariable paraneter according to the retrieved score

dat a; andap2®leéctdcisitog inlger pardcardt saoe® idater,eathedh wreapredantis ed space
of the score data nmenory upon sequential retrieval of the score data for
request i mgstikke ppeceessar whfi dhhearelbepipomywided from a data source of

the telephony terminal apparatus;
10 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
derived from the score data for sequentially generating
tones of the music piece in association with the telephony
15 function;:
sequentially 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
20 detecting when a vacant area is created in the limited
space of the score data memory upon sequential retrieval of
the score data for requesting the processor of the telephony
terminal apparatus to read another part of the score data
from the data source of the telephony terminal apparatus and
25 to load the read score data into the vacant area of the
score data memory through the interface, thereby enabling

the tone generator to continue the generating of the tones



term nal apparatus to read another part of the score data fromthe dall @ FEB 2004
source of the tel ephony term nal apparatus and 25 to |oad the read score
data into the vacant area of the score data nenory through the interface,
thereby enabling the tone generator tgycontinue the generating of the
tones 04 FEB 2004 48 of the nusic piece. 5 The nethod according to claim
4, further nprising the steps of: providing a tinbre data nenory that
has a |i fitt & geSmﬁédébFchﬁbr storing tinbre data corresponding to a first
nunber of tinbres, which is | ess than a second nunber of tinbres reserved
in the data source of the telephony term nal apparatus; interpreting the
score data to read out tinbre data corresponding to a tlnbre desi gnat ed by
the 10 score dafaMetdnc REALHINY d&cé:lr?éﬁ"orqy firEheat t‘%‘%‘iﬁ’rtlr%”{%r‘?g‘
generator with the read tinbre data, thereby enabling the taone generator
to gener &EPEhO L oRES VI iNKe anﬁsli“@rﬁ feda FRNAy tHhe gfdéﬁsgr?at]éd”t Sthre. 15
6. A machine readable nmediumfor use in a tel ephony term nal apparatus
havi r@ a CpPacasyoif oo SFOTEGMtd Mgl ee;ﬂm COLAFSHORE 109 tharis fiittSthg a
signal to a renote location and receiving a signal fromthe renote

| ocat i onpumkermedi EiPE eSontdileing Sprlegrmarhhians ir FeqaRes nekan &l e by the
processor for causing the tel ephony termnal apparatus to reproduce a
nusi ¢ pi éé@birgsagsssiraccorimithe Ked a alceieenypf (et ited ePnyt o perform a
met hod conprising the steps of: preparing a score data nenory that has a
linited $paganalsapmealitessf igxtemipmg td nartheofsoger slada 4.0 wifiash Tepresent s
a nusic piece and which can be provided froma data source of

timbre data corresponding to a timbre designated by the

10 score data from the timbre data memory; and setting 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.

15

6. A machine readable medium for use in a telephony
terminal apparatus having a processor to perform a telephony
function of transmitting a signal to a remote location and
receiving a signal from the remote location, the medium
20 containing program instructions executable by the processor
for causing the telephony terminal apparatus to reproduce a
music piece in association with the telephony function and
to perform a method comprising the steps of:
preparing a score data memory that has a limited space
25 capable of storing a part of score data, which represents a
music piece and which can be provided from a data source of

the telephony terminal apparatus;



the tel ephony term nal apparatus; 0 4 F E B 2004 49 operating an i ntey fRrHl
to load the score data fromthe data source into the score data nenory;
setting a tone generator with a variable paraneter derived fromthe score
data for sequentially generating 5 tques of the nusic piece;, sequentially
retrieving the score data fromthe score data nenory so as to set the tone
generator with the_ ,variabl.e paraneter according to the retrjeved. score
data: and  10OBEFEELPHG e BN ACANE Caro2d $hEr SSPER R Phé TMEE space
of the score data nmenory upon sequential retrieval of the score data for
request i A§BhECPFGELBGP Ggetﬁé & EBHEnYeTOEN i nal apparatus to read

anot her part of the score data fromthe data soyrce of the tel ephony
terminal appaf&FiiNdnd ISNEoICHETMRE We&d ScIPEIRE PREGMHEvacant area
of the score data nenory through the interface, thereby enabling the tone
gener at ofeFdVeAnEFRlle thRe SGOREr SgttAg I6F SREVEHRdS L1yt IERETRISTS pi ece. 20
7. The machi ne readabl e nmedi um according to claim®6, wherein the nethod
further EBRBEI 9é€sthBeMyBdfs PdRCeireparing a tinbre data memory that has a
limted capacity for storing tinbre data corresponding to a first nunber
of timbres, WRAERNdaldys refadeyisgcbhe Ferper ot ified NeeSSAF&d in 25
the data source of the tel ephony term nal apparatus; interpreting the
score dadateomeragyosP @isntire s@&t &hecdones geRGirad oo WA thi #hee desi gnated by

the score data fromO 4 F E B 2004 50
variable parameter according to the retrieved score data;

and

10 detecting when a vacant area is created in the limited
space of the score data memory upon sequential retrieval of
the score data for requesting the processor of the telephony
terminal apparatus to read another part of the score data
from the data source of the telephony terminal apparatus and

15 to load the read score data into the vacant area of the
score data memory through the interface, thereby enabling
the tone generator to continue the generating of the tones

of the music piece.

20 7. The machine readable medium according to claim 6,
wherein the method further comprises the steps of: preparing
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

25 the data source of the telephony terminal apparatus;
interpreting the score data to read out timbre data

corresponding to a timbre designated by the score data from
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the tinbre data nmenory; and setting the tone generator with the read FER 2004
tinbre data, thereby enabling the tone generator to generate the ton@é &t
the nusic piece having the designated tinbre. 5

50

the timbre data memory; and setting 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.



