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constitute a circuit for establishing the frequency dividing nunber as
shown In the above described equation (3) in accordance with the P nunber
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t € ;COry-  tha dedifRelvahidBIdn sitilic Fem tRIBAH teaisteP200RdchraingIF 88.781s Sovidati Flerh 68 sildctdr2d. he
er whi C it this tiris, tAQUtpit GBS DTRIAR dblibasbs ubgaively BY 118 20278, b4IFB, DS ANVEACY.. 278,

d| vi di ng nuabedit 86 8th petidd birthy@oinihen EanipliniglTequenty ft arviich tﬁehﬁmeﬁchafhlubypphedamdet he

f r equency- "dinput di theseldptan2a becdmesd: 78xnd tha gartywaf sighd] oftheadderai Biturgediethetereby the

obt ai ned f naeridck pulds, iey the eddrdsa cliahgeireueat sifnabTRCEy gemeratad) Atkhis thne) kite output of the adder

Thesi gndl f ROINRT.89 078=120 §Terdthignalu€B®suripliediteetheshifredisteri28 thrpughthed "@titAubof the selector |

i t sf r equen@s: Thieredfter: the oufoys of theypriecter 27 deanahses Briccassivall iyl t RT/@%; 26.67 25.67. 24.871 gnal

i s provi de@Sad.67. H@thh@teeoiwewnwh%@equﬁn%diwd-nﬂem@m%yynwan&%ﬁ@fmvncxﬂmst

si gnal CRQUinggymhset t er under st andi ng of the invention, an exanple of the

out put of the selector 28 is shown taki n the note name A by way of

exanpl €% W‘Pﬁ'ﬂ‘ﬁ@“ﬁ“@ﬁ?@@?f&%ﬁt@“&? ?’HQ‘W‘“ "?‘\‘é""%’ﬁﬁﬂon sarrpl i ng

frequency fc n It t he o ut of t sele c

di vi di ng ng g"f 68??% °'T'B ¥ lon o atk:'n 8'3'[" ut
becorres 26 &q&f mg bifer %rﬁ ﬁ ger
val ue of 155 thHJ)éﬁ ﬁf‘gf pKE ok

----- 2. 895 ssﬁﬁtra Hlﬁ bét nqmﬂnc% d?«gt

the nuneri @iy ghftdidd. Sk thl@&:ﬁvgdlfff nce tan e idtihguRRhedibh frofBgRRibm fodrbit ﬁ%@gﬁ'ﬁ

0. 89 and, siiomdamnahwarffersdaeb&aédnxevamt Ry Gbddk edoh corigisiiy@r the thrdd-bit obtiV@ cHddidhd

cl ock puI se, i.e., the address change request signal CRQis turned to "1"

and the selector 28 selects the "0" Indﬁt. To the "0" input of the selector
28 is applied the value 28.78 which Is the sumof the frequency dividing
nunber 27.89 corresponding to the P nunber 1785 and 40 the deci mal val ue
0.89 supplied fromthe shift register 29. Accordingly, 28.78 is provided
fromthe selector 28. At this tinme, the output of the selector 28 decreases
succe55|vely by I to 27 78 26 78 25 78 24 78,..;.. 2.78, 1.78 unitl the



55 -To a B | nput -of t.he subtractor 35 is applied the key code KC fromthe
key assigner 12 (Fig. 1). The subtrercémgfibsperforns subtraction A- B to
Obtain difference between the reference octave and the octave of the tone

to be genengl gl v mitd'Gole, alstit & Sibié&io éJtLE.Bﬁ:'&%%.g }Agf g&rﬂﬁ L BB&UA % sih¥rablhy ©
si gni fi cantgsiviriib bBﬁeHof‘oc%v&sﬁrYé‘damgo thveQ%cB 1§y pladed bétiv fid & Rordafen
seven- bi t lg)elPstanestifdetting A Rterdn feﬁ’s%t Jbeﬂlé&u?é’r%teféﬁ 8 néth sHown
EP0199192B}, 1@ 1f ow tiisltbdson) qfeeumas Mﬁ.ﬁlshsuaetion IIRY dilBRS SR kBPcdd® Ifl iR Settly €
Si gni i GaNtof g keferdlich ctdve, th LOANIES Bctbiés fe PRosHbRIWEATS fie ahd C Nlbids  thd @sd&icoifig O
oct aves | n ofthélbdidye 0ddethé subitRiitol 35 riidy Purddith subiradtioly bebveri €@ obtaNe\bbdR8 ofly. ITRY eferdiicd C
note, the lvowekaodendenarationviresit 34reditss biting shiftof o kef in aesoriance ¢ittbtti€seledtell dhécolx ol €
i s placed leeampisa typical cdferere octdve is@herangingSioovaH tb R#Skaaishawnlin Tablen. t hi s r eason,

t he/subr act or A Bw-hjgbspedd wenversitrt sestioni38 nonskiswfja sdldctoh37 and @fshiftnegistee §8 conetalcted fn,

i N set t thg e sameg Mmanrierasrthe converainn sentiom2deThetontavelsiiffernre data poasiuced by thie subtriacterdl is

bet ween B reonvertesiby this conyession sectiqn 36 tedlate &5@9 high spesd F-ngd-mlortthmg@e«! thereafietisiappliedh e
subt ract or & asiaye rle cenyeralonanamor Ag: Thiseciaya rele ernversien W&&P@f’%‘%@emmm@
ref erence dWTagEshewRii thedoliawing Tablg 2dn respgpse tasthe pciayp difference data grpliedihergto.of g key
i n accordance with the selected tone color. For exanple, a typical
referen& octave is one rangi ng frR¥® 20 F#5 as shown in Table 1. A

| ow hi gh speed conversion section 38 consi sts of a selector 37 and a shift
regi ster 38 construct in 10 the s h ver si on section 24.
The octave diff ﬁ% d at a producec?aco ‘ﬁ‘n tra%t I's converted by
this cogversion sd¢tiof 36 tpughafa of the h| gh speed tlrre qigrgi on tim ng

anqvxt hereafter is amplijed to an octave rate conversion nmenory 39. This
octave rate convessh MENDI ¥n S&yarit BESLIdE OCt @éeimalle séaitdonATE as shown
in the foll ow ng Ta I C aaapplled
thereto. 15 =3 1 0o o0 © Tablle 2B outdput 0 -

octave emte data RATE 20 (MsB)

(LSB) i nput i'ntede sectfon1 0 O 0 Odeci%al 9 section -3
1 0 0 0. O 0 0 25 - 0 1 0
0 o ollo 0@ 0 1T 0p 02° p 9 O 0

0 0 0 30 0 0 1 0

0 0% 01 o o § 0g 0 VP gte, 4,

0 0 0 0 0 1 @ 35 1 o o 03

0 0 0 0 ! 0 0 0 0 gb 0 4 0 0 0 0
0 0 0 1 40 2 The gctaye r@te glata RATE cansi gts @f eight bits

with itg nore significgant four bits being treated as the Integer section
and Its |less signifigapt four ®itsoas @ he @leci mal Gectd on.1 Thé deci nal
section functions as the interpolation information and represents the
nunber of interpol at#om steps.0Thedi nt%gero secti o furfcti dhs ds a signal
dermandi ng that a tone waveshape sanple point anplitude signal be generated
ski ppi N severmgloctia b Bath RATH Gondkts & slghtits WY RSP SgriBantirdub I bbiflg frbied!=s B
gener at or Infegbrffdegtion and its 36 sighifaht@dur bitsae the ldboirRal Yattishe THA dedila sddtion fuhidiibits &0 GleaV €
di f f er ence intimiotatior ifermatiapaad reprasentseheuinber of iitbrpslatioi stepscThe integersectioh fivictiond ¥@amc as
t he gr eat esigeel gepmndingtaat o wheneaveshapd sampia pairit aropitusle sigrell Hefgeneeatasiakipirigaeveraheanipewe r
i s the oct aviets otrtane Waveshaecamplitude in the tone genétatar h(Figet)cThe geatena tegatiye valtreof the
oct ave #i f fnputoptave difference data; tip highetis the ectaye thav the refarenceloctaye WieTaas the greater 4 positiiee
deci mal sy ¥elanf feiinprt astera riffarenae date, the lqwsyyp g ogfaverthaa thedpfpreace gclave: At therreference

| nt er pol at Pgiave; Be petqve gifferepce dafa '%Wea‘lﬁ'é@%‘!ﬁ?v%lmhtﬁﬂﬂseﬂ"é? the decimal systam whidhe

octave dif f‘l??’?rﬁ'@é"‘!f&lp@!"q ‘§’“‘° si““"%t??ﬂ‘t emv_e gbevetierrefprgncep o
deci mal sy ‘E"H giffe iraq) ystewhich
t hef r eqffen 'P 1|-( ?f gnda %,: t:l{ te;’,r:s-
octave rat tdtoneis ultiplle by rﬁ ? tr:iA r?g 5 ans
ski pped ov 85 ard t 811 V 4.
At three oc awft ¥\ t§ s DR €
poi nts @ euﬁkab@m yShE Frhi8 Ndarls zmwﬁawgna at {hb%aﬂﬂ;%@ ei eéasmie& twice suc-
mul tipled Qassiely Aihe%’h% gOxfekator 27 R, DV 4daGid ﬁlfheiﬁﬁ\plﬁlﬁba%@m nﬁlﬁ& t8' 8 timing

di f f er ence ofijdhetatios of tie adarash dhbiye Feljueht Efﬁﬁﬁ:d@and%&reqmcy&ﬁ thelgbrfrtiAGdrdMereby is
system Thireduds &the hdlethistdlso daieates thal Miterdo@bic be aiadd With af MESFpofaBdHBteD niifteR?. Al fivo
generated tw ce suc- cessively in the t@ne generator 17 (Fig. 1) In
accordance with a sanpling period corresponding to the timng of generation
of the address change request signal CRQ and the frequency of the generated
tone thereby is reduced to one half. This also indicates that interpolation
be made with an interpolation step nunber 2. At two 10 EP0199192B1



oct aves bel ow, the data RATE is "0.25" in the deci mal system which
I ndi cates that an anplitude signal gpouspieaghe sanpl e point be generated
ffour times succe55|vely thereby reducing the frequency to a quarter and in-
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pul se, i.e., the address change request signal CRQ generated by the note
cl'\ack gener at ircRig. 6, theatiatre rite déth RYTE gbheratbdbyithe cetageviaie ddtl geriefationairtuit'd € (Figad)ds apat a
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Its input via a gate 52, OR gate group 49 and gate 50. The gate 52 is
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[Description of a nodified exanple] In the address signal generation
circuit 16 shown in Fig. 5, the hi ggpb@y1§p§ed .conversi on section 43 may be
nmodi fied as shown in Fig. 8 55 In the exanple shown In Fig. 8, the
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