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tone generating channel corresponding to the earli- counting in each channel is accelerated by apply-
est released key is detecied. Then, the newly de- ing a high rate clock signal to an adder. When all
pressed key is assigned to the detected channel to data of the envelope information corresponding to
cause it to generate a tone of the newly depressed all channels are stored in the shift register each of
key instead of the tone which has been generated so0 them is incremented by use of the high speed
by the same tone generating channel. A still an- clock. A channel corresponding to a carry signal
other conventional method is shown in Japanese which is output from said adder at first is detected
Patent Application Laid-Open No. 57-136698, in as the channel whose. envelope signal is the most
which envelope level data, which simulate decays incremented, and this channel is determined as the
of envelope waveforms of tones generated by re- 355  truncate channel, this means the decay period of
spective tone generating channels, are compared the envelope signal of each channel is determined
with each other {o detect the channel which is and is used directly to designate the truncate chan-
generating the tone most decayed. When a key is nel.
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e to cause a specific one o

ones gener Is a flow chart of the key-off processing

respectively by all the tone generating channels to routine executed at the step 31 shown in Fig. 4;
continue to be generated irrespective of the tone Fig. 7 is a block diagram of an electronic musi-
level or order of releasing of the corresponding key cal instrument 10a provided in accordance with
of the specific tone. 45 a second embodiment of the invention;

It is therefore an object of the present invention Fig. 8 is a flow chart of part of the key-on
to provide an elactronic musical instrument having processing routine executed by the CPU 17 of
a predetermined number of tone generating chan- Fig. 7;
nels in which tones each to be generated with a Fig. 9 is a block diagram of an electronic musi-
long decay time can be fully generated even when 50 cal instrument 10b provided in accordance with
many other tones are required to be generated one a third embodiment of the invention;
after another at short time intervals. Fig. 10 is an illustration showing various register

it is another object of the invention to provide areas provided in the RAM 18b of Fig. 9;
such an electronic musical instrument in which a Fig. 11 is a flow chart of the main routine
new tone to be generated can be assigned to the 55 executed by the CPU 17 of Fig. 9;
tone generating channet which is generating one of Fig. 12 is a flow chart of the key processing
decaying tones other than a specific decaying tone routine executed at the step 71 of Fig. 11;

when all of the tone generating channels are gen-
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Instru APk %9 160 bt @’Excéﬁr ance W' y for executlng the programs. The CPU 17
Fig. 30 is a flow chart of the timer interrupt begins to execute the programs when power is
routine executed by the CPU 17 in response to supplied to this electronic musical instrument 10.
the interrupt signal outputted from the timer 162 The CPU 17 scans the key switches in the key

- of Fig. 24; s0  switch circuit 11a to detect depression and release
Fig. 31 is a flow chart of the channel data of keys on the keyboard 11 and outputs key codes
setting routine executed at the step 200 of Fig. KC representative of such keys together with key-
28; on signals KON. The key-on signal KON is a signal
Fig. 32 is an illustration showing the relation which is "1" when the corresponding key is de-
between the priority clata PRD and the tone 55 pressed or being depressed, and is "0" when the
pitch; corresponding key is relsased or not depressed.
Fig. 33 is a flow chart of the sustain pedal The CPU 17 also scans the switches in the control
processing routine executed al the step 170 of switch circuit 12a to detect the selected tone color,
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sect i odhe snvglapeclgvet 63t EGL gresupplied through and other registers. The key-code register KCODE
the signal bus 15 to the microcomputer section 13. stores therein the key-code KC of the key which is
Also connected to the signal bus 15 is a weight 40  currently scanned by the CPU 17. The envelope
\/ data ROM 22 for storing a series of weighting data. level register EL stores therein the smallest one of
The key codes KC or data representative of pitches the envelope level data EGL corresponding respec-
of the tone to be generated by the musical tone tively the tone generating channels. The truncate
generating circuit 14 are supplied to the weight channel register ACH stores a channel number of
data ROM 22 as address data. Alternatively, data 45  that channel to which the smallest envelope level
representative of tone ranges to which tones to be data is outpuited. The channel number register
generated belong, respectively, are supplied to the KCH stores a channel number of that channel with
weight data ROM 22 as the address data. The respect to which the microcomputer section 13 is
weighting data are stored in the weight data ROM currently effecting processing of data. The weight
22 as shown in Fig. 2 wherein the abscissa repre- 50  data register WL stores one of the weighting data
sents the tone piich or tone range applied to the which is read from the weight data ROM 22,

- weight data ROM 22 as the addressing data, and Figs. 4 to 6 are flow charts showing the pro-
the ordinate represents each value of the weighting cessing effected by the microcomputer section 3.
data read from the ROM 22. As will be seen from The operation of this electronic musical instrument
Fig. 2, the higher the tone piich or the tone range, 55 10 will now be described with reference to these
the smaller the value of the read weighing data. flow charts.

The weighting data stored in the weight data ROM When power is supplied to this electronic musi-
22 are used for giving proper weights to the en- "~ cal instrument 10, the CPU 17 begins to execute
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of Su Q %ﬂ o 4 d . determination resuli at the step 42 becomes
on r§ l%g\Jro F!Y@QS' ! Q&ﬁ ‘§ 4 S FES, g@ﬁl\t the processing proceeds to step 43.

prowded for detecting th'* channel to which the In this case, the truncate channel register ACH
smallest one of the envelope lsvel data is applied, contains the channel number of that tone generat-
that is, the truncate channel. At the step 36, the ing channel which corresponds to the smallest one
CPU 17 increments the contents of the channel of the weighted envelope level data EGL'.

number register KCH by one to indicate the next  s0 At the step 43, it is determined whether the
tone generating channel with respect to which this : contents of the truncate channel register ACH is
key-on processing should be effected. In this case, "0". If the keys assigned to all the tone generating
the contents of the channel number register KCH channels are in the ON states, the processing of
become "1". At the next step 37, the CPU 17 the step 41 is never carried out, so that the con-
determines whether the contents of the key-on 55  tents of the truncate channel register ACH become
register KON designated by the channel number in equal to "0". In this case, this key-on processing is
the channel number register KCH (that is, the con- terminated, and the processing returns to the main
tents of the key-on register KON(KCH)) is "1". If routine of Fig. 4. On the other hand, if there is a



Fig. 32 is anillustration showi ng the relation which is "1" when the
correspondi ng key is de- between the priority data PRD and the tone 55
pressed or being deprgssed, and isgp@aohengyhe pitch; 12

correspondi ng key is rel eased or not depressed. Fig. 33 is a flow chart of
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. 49 t representative of a note

the channel number in the channel number its a ote code NC re]

register KCH is equal to "N". According to this ~of the key within the key range. And therefore, if
key-off processing, "0" is stored in the key-on higher order bits of each key code KC are used as
register KON corresponding to the tone generating the decay time control parameter, the decay time
channel to which the newly released key is as- 45 data DTD of a higher pitch key increases at a
signed. higher rate than that of a lower pitch key.

Thus, in this embodiment, the envelope level To select a truncate channel, each of the de-
data EGL fo the respective fone generating chan- cay time data DTD is inverted to produce data
nels are so modified that the lower a tone pitch or DTD which decrease with decay of tons. Each of
a tone range of a newly depressed key, the more 50  the thus produced data DD is weighted with the
gently the corresponding envelope leve!l data de- corresponding weighting data read from a weight
creases. And, the tone generating channel to which data ROM 22a to form weighted data DTD". Then,
the newly depressed key is assigned is selected these weighted data DTD' are compared with each
based on these modified envelope level data EGL'. other to select a truncate channel.

Thus, an assignment of a newly depressed key to 55 The above processing can be achieved by
the tone generating channels can be effected such modifying the steps 39 to 41 of Fig. 5 into steps 69
that generation of a tone in the lower tone range is to 61 of Fig. 8. In Fig. 8, when the processing of
kept over a long decay time and will not forcibly be the step 38 is completed, the processing proceeds



t hereto, and anplitudes of the thus generated KON(N) stores therein
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he a ove arrangeme t, in which selection of a _ fepresentative of that tone generating channel
truncate channel is achigved by the use of the which has just terminated the generation of the
dacay simulator 50, is particularly suitable for the tone. On the other hand, if a decaying-type tone of,
electronic musical instrument 10a wherein both of 45  for example, a piano, a guitar and the like is
the musical tone generating circuit 14 and the selected by the control switch panel 12, the tone
envelope generator 19 are of the analog-circuit genaerating channel generates a tone signal having
type. More specifically, with the above arrange- an envelope which rapidly rises upon depression of
ment, the envelope generator 19 need not transfer a key on the keyboard 11, begins to gradually
data representative of the envelope signal EV to 50 decay irrespective of release of the key upon
the CPU 17, so that the envelope generator 19 can reaching a predetermingd signal level, continues to
be designed only taking into consideration the rela- gradually decay during the deprsssion of the key,
tion with the musical tone generating circuit 14. and rapidly decays when the key is released dur-

In this embediment, when a selection of the ing the gradual decay thereof. Then, when the
tone generating channe! to which a newly de- 55  signal level of the tone signal becomes substan-
pressed key is 1o be assigned is achieved, the tially equal to zero, the tone generating channel
newly depressed key is immediately assigned to outputs the tone generation termination signal DF
the selected channel with the abrupt stop of gen- indicative of the termination of generation of the



9 EP 0 204 122B1 S 10 the program at
step 30 of the flow-chart of Fig. 4, the determnation result at the step
37 is "NO', wherein thg CPU 17 eff qgi gagfqdapiial setting tqg the that is
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is in the ON state when the MSB thereof is "0", The operation of the electronic musical instru-
and indicates that the assigned key is in the OFF so0  ment 10b will now be described with reference to
state when the MSB is "1". The remaining lower flow charts shown in Figs. 11 fo 15.
bits of the channel status data represent the lapse When power is supplied to the electronic musi-
of time from depression or release of the assigned cal instrument 10b, the CPU 17 starts to execute a
key, and the value thereof increases with the in- main routine shown in Fig. 11. The CPU 17 effects
crease of such lapse of fime. s5  an initial setting processing at step 70 for initializ-
The assigned channel register area ACHR ing the RAM 18b. At this step 70, all of bits of the
shown in Fig. 10-(c) comprises an assigned chan- key status memory KEYMEM, event data register
nel number register ACHNR for storing assigned section EVTR, pointer register PR, lowest-pitch
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s, %ted and the new contnol switch dafa corre- 11. In this case, the CPU 17 stores the new key-
sponding to this control swiich lever or the variable ‘status data of "0" into that storage position of the
resistor is stored in the corresponding storage posi- key status memory KEYMEM which corresponds to
tion of the control switch status memory SWMEM, 45 the newly released key, and also stores, as a key-
At the same time, the new control switch data is oft event data, a key code KC representative of the
written into a register in the event data register newly released key and an identification data, in-
section EVTR as a control switch event data. At the dicating that the key is newly released, into a
step 73, the CPU 17 determines whether there is register in the event data register section EVTR.
any control switch event data in the event data s0  The key codes KC may be formed from the con-
register section EVTR, and if it is determined that tents of a scanning counter (not shown) which
there is one, the CPU 17 outputs the control switch sequentially points the key switches corresponding
event data and at the same time clears it from the respectively to the keys during the scanning there-
event data register section EVTR. The above op- of. According tc the above-described scanning of
eration is rvepeatedly carried out until all of the 55 the key swilches, when the detection of all the
control switch svent data are cleared from the ~ states of the kays is completed, all the key-on and
- event data register section EVTR. When it is deter- key-off event data corresponding to those keys

mined at the step 72 that all of the new control whose ON/OFF states have changed during the
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the key code register KCR(ACHN) designated by ceeds to step 84a of a key-off event processing
the assigned channel number data ACHN. Then, at 50 routine 84. At this step 84a, the CPU 17 detects
the next step 83c, the CPU 17 ressets all the bits of that of the key-code registers KCR(1) to KCR(N)
the chamnel stafus register CHSR(ACHN) desig- which contains the same key code KC as that
nated by the assigned channel number data ACHN included in one of the key-off event data which is
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processed from the event data register secton 55 EVTR. The CPU 17 then detects the channel num-
"EVTR. The reset of the bits of the channel status ber of that tone generating channel which cor-
register CHSR(ACHN) and the clear of the cor- responds to the detected key-code register as key-

responding key-on event data is the initialization of oft channel number data OFFCH. At the next step
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i n the Thd Bwegpidahttpnendearcimpsiinoadxedutedt r ume rressk@lin dildop epgpasecheh thehetensr9gdne 8% e
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ich is gen ng one of > currently generate YES so that the processing proceeds to the next
tone signals which has the lowest pitch. When the step 96. As 2 result of N times of executions of the
processing of the lowest-pitch tone search routine processing in the aforesaid loop, the data in the
is started, the CPU 17 effscts, at step 91, an lowest-pitch tone register LKCR is rendered equal
initialization of those registers of the general regis- 45 to the smallesi one of the key codes KC stored in
ter area GNR which are used in this routine. More the first to Nth key-code registers KCR(1) to KCR-
specifically, both of the pointer register PR and the ~ {N), that is, the key code KC of the lowest-pitch
lowest-pitch tone channel register LCHR are reset tone. Also, the data in the lowest-pitch tone chan-
to "0", and all the bits of the lowest-pilch tone nel register LCHR is rendered equal to the channel
register LKCR are set to "1". At the next step 92, 50 number of thal key-code register which stores the
the CPU 17 adds "1" to data contained in the key code KC representative of the lowest-pitch
pointer register PR to render the data "1". Then, tone. At the step 96, the CPU 17 stores data whose
the CPU 17 determines, at the next step 93, wheth- bits are all "0" into the channel status register
er the data in the lowest-pitch tone register LKCR CHSR(LCHR) designated by the lowest-pitch tone
is greater than the key code KC contained in the 55 channel number stored in the lowsest-pitch tone
-key-code register KCR(PR) designated by the data . channel register LCHR. Then. the processing of
in the pointer register PR. In this case, the data in this lowest-pitch tone search routine is ferminated.

the pointer register PR is "1". so that the data in
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the next step 106. On the other hand, if the data in ently generating no tone signals, if there is one
the channel status register CHSR(2) is equal to or 50 or more tone generating channels which are
smaller than the assigned channel status data generating no tones;

ACHD, the determination result at the step 104 (b) the channei number of that channel which is
becomes "NO", so that the processing proceeds generating the tone of the earliest released key,
from this step 104 directly to the step 108. At the if all of the channels are generating tones and if
step 106, the CPU 17 determines whether the data 55 there are one or more channels which are gen-
in the pointer register PR is equal to "N". in this erating tones of released keys except for the
case, the data in the pointer register PR is "2", so key corresponding to the towest-pitch tone pres-
that the determination result at the step 106 is ently generated,
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tone generating channel to which a newwy de- 55 signal |evel of the tone
si gnal becones substan- pressed key is to be assigned is achieved, the
tially equal to zerg5 the tone ggpey 8d4 19 gghannel newl y dgpressed key is
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of a weapPAEt juitaetiiedfhd fedfn(d)igne a Charmraehodfibdlots Iegi ster area CHSR for
cont r gignab Wipbic b@splaind of he pratdsmbloe theesi St OFS. Thé Storing operating states
of t hetef ome tigeNPU alidargeutes the loayst-pichands oper Teedioowdid Glaciebdtce ibsican inseghesit er
ar ea hamsehgowhe shven MBHCH attsepa1gener atidhds i coostivtted thbt onORY cliaomel fvbich
conpr awie thearpxespeat thelathanrele geastheroufri g.  10s (Gbeyatinarit meskith geredis civeuented

regi sehewn iy fdg 14 apgep Y@ WhoihelvResavi ng dropl kaingl dstignedfa neglyi dopiepesd key- THCHR
for sefothp ritpPatisi igrremplelaaniiel D ideuplor dedostrument 18 gy, pfFowas, be modifiedise theht a

r ep%e’gé‘f'i‘ﬁésc erinatd, 30d e SRSl PRgehe ¢ hdbfse F“a(“éﬁ's YHE e qenfraling thepeitdyy to

) r e Sing a s 1 currently generated tones are pre-
eve andtaﬁafﬁgg;e?(foe?x § Eé?;(%:i; ;]h%* élﬁgnttseﬁoiﬂthﬁm SW\?{Gr(lt'tl{d fré?né g@ing assigned newly depressed kgys
channel staius registers CHSR(1) to CHSR(N) and. This can be achisved by modifying the lowest-pitch
of the key-code registers KCR(1) to KCR(N) are tone search routine of Fig. 13 so that after the
changed by the processing of the steps 110 and 45 lowest-pitch tone is detected by the processing of
111, and the renewal of the lowest-pitch tone and the steps 91 to 96, the same processing is per-
the channel to which the new key is to be assigned formed once or twice more with respect to keys
must be effected with these new contents. except for the detected lowest-pitch key. '
Wwith the above arrangement, when a key or The electronic musical instrument 10b can also
keys is depressed on the keybhoard 11, the key-on 50  be modified so that the channels generating those
event processing routine 83 (Fig. 12) is executed in tones which are within a predetermined width (for
accordance with the key-on event data to renew example, one octave) of tone range whose lower
the data in the key-code rogisters KCR(1) to KCR- end is the generated lowest-pitch tone are pre-
(N) and the channel status registers CHSR(1) to vented from being assignad newly depressed keys.
CHSR(N). When a key or keys is released on the 55  This can te achieved by modifying the lowest-pitch
keyboard 11, the key-off svent processing routine tone search routine of Fig. 13 as follows. When the
84 (Fig. 12) is executed in accordance with the lowest-pitch tcne is detected by the processing of
key-off event data to renew the data in the key- the steps 91 to 96, a predetermined value is added
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whi ch a key newy depressed on the keyboard 11 data representative of
events relating to operation is to be assigned (Fig. 1 0-(c)). The RAM 18b
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key-on and operated-sw tch 30 . panel 12. detection register area KORb
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descs | o gﬂa(’ag (R G bt e dhon tnelRgi” lrd Sl cok Flo LB Y HEvohiReT
f1 ow chRaRRSTIRA OME P nslthe tnBwiy-de- Pidhs Qfas§| FoftNER 8 lothdt 1hdl SvhBIR 8 switch
repr es gpbseti 6y lodRS&hannel d \ﬁg@d?edpﬁw deteS SUPPkioBshel & Ju%le@ﬂ&&&feﬁlﬁbh of #8dighmen®f
ti me fmgAndepression or release of the assihgaesh 90 @12 ssskippsent 10b, the

CPU 17 starts to execute a key, and the val ugudhhleidh of € pRaBES dMaédyninbre

i n- Thid modifieditorme shown in Fig. 11. The &R\disdBe efidcidtisacodase witi the seibe-

| apse of t1 ne. 55 aresi niidnicdiltons @dblbn viay the reoutes switsly partel $2.ep
70 for i rWith &ei glectrfiiie nusis#lgingimetialdhel r egFe eampley e PrAgBIRs are modified sojthpythe he
RAM 18yheryg key fig npwlytde eszsed oraihp keybod] t1s of t Precessitgnpl 1 spEpgy 90 120d (132 i gfRsiePses
an assidgifedhectmmuhen all thedonegengraiias fheRpr y  KEYIENPe'G done ‘Hﬁfsas"?’égﬁ & pigpo fqeq is
nunber "% %9%19'3}3(@4@9‘? th% th8¥Si PI§oAYsi gneds‘"e‘"“”I a""s‘@?fl‘ eoﬁthE%' fgd 1[3%Frﬁts§!§’p°d

pr h ly d y is as ed at when other to
regl&u&%ﬁ?e hnghestfpél\élﬁ‘g(-m é\annel gener?ﬂmg the When the preve r a?ﬁg%%ent is dis-
tone of the earliest depressed one of the presently abled, the newly depressed key is assigned to the
depressed keys except for the depressed key of tone generating channels under the same con-
the lowest-pitch tone. The electronic musical instru- ditions as those shown in Japanese Patent Applica-
ment. 10b may be modified so that assignment of 45 = tion Laid-Open No. 52-25613 and Japanese Patent
the newly depressed key is not effected if all of the Application Publication No. 59-22238.
channels are presently generating tones. This can . A fourth embodiment of the present invention
be achieved by modifying the programs so that will now be described.
assignment of the newly depressed key is inhibited Fig. 16 is ‘a block diagram of an slectronic
if all of the MSBs of the first to Nth channel status 50  musical instrument 10c provided in accordance
registers CHSR(1) to CHSR(N) are "0". with the fourth embodiment of the invention. This
electronic musical instrument 10c differs from the
Fourth modified form ‘ electronic musical instrument 10b of Fig. 9 only in

. that a program ROM 16¢c stores therein program
With the structure of the slectronic musical ss  different from those stored in the program ROM

instrument 10b, the channel which is generating the 16b of the electronic musical instrument 10b and
fowest-pitch note is prevented from being assigned that a RAM 18c provides registers different from
a newly depressed key. The instrument 10b may those provided by the RAM 18b of the electronic
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tone channel register LCHR and the ot her regi sters swi tch data coincide
respectively with those al- are reset to "O'. On the other hand, all of
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generating circuit 14b to determine the tone color the key-code register KCR(PR) designated by the
and tone levels of the tone to be generated there- data in the peointer register PR is not less than the
by. lower-end key code LEKC and is not greater than

16



whi ch have al ready been stored in the control - depressed, into a
register in the event data register switch status nmenory SWVMEM |f there is

any section RVIR Wien thgppoykeygst atus data isyglifference
between the two data, then it is deter- "O" and when the correspondi ng
ol d key-status -iined that the control swtch |ever or the variable 40

dat a i sthé¢ lpper-eridhiey Giotlk UEKClelh etiisticasesthe hat t he(2p ddta wisdse MSB 200 reh@B[Dg bl iegpet-O
t hese tdaa idafteapoinitss register PR is 1", segpowei ng keytively repeasbryt "1 'edng asvelde Biicht itkpeases
keyboarkéy epdet @dhe AndkeytredenegisteroRER®I isswi t ch dieit the dapse et time from tiblrelodse df fhes
case, tde@P@RUWiIIThgtiayeeendt e cotaiEKEyand spondi nepreepondings keyorift the | cosgapensing | teneer
or the Waverabing key aada UFKEC.dihen theffirstfpne | n5o t hernerglingr ehganshds igpegatingf2  ddsaying
resi st ogengrating cchnge] is QP"FWFQ@OP?%g'?}%‘?ﬁ‘n st or RBRSIPBLi - key status menory
KEYMEM W?P%‘“%B’P? 6’§?foh BCRMAVBIC iBhe cont B Pa‘%W“ts%I'f{'S&aa? (PSaipEat “’SWEM
45 By R ‘8%95”&@@“31“%‘8" stores, Yy SRR, UK 1ﬂd€w§u el iporgages
the ne Iﬂ? tlge)a C::: c;sss;fc p eeds to hen % f event core atg%mp &e S orresrz?:::?nn X tﬁ:

SO
r epr ese;jfp% A T L LS, S0 o r o8 ot ok MR 41 on P Johart
newl y r ot i chOBRELT LT on dat frepite S
R ity e iy i R 4 T o i g G R
I nt'aa GhédPin i pdift? régvdr PR, ahis rcEQenﬁS whet heépoﬁ‘h@' 8nd §onerating hEHbISE Bénefalingt he
event Ciatadin RO rodict IPRAB "BV IRthafilY CBNL I' Othe Tk WEilh 1IRMAEY to Gdtafbrdskid tdngs.
event Omhtants 80the firkhehatiey staadegistcCHamY be f or ned thérgoret ihe Bghed rcBghinsit imber
sect i on1)Exfé Rendared "0f. Tren,i the g@basing ped t hat ACHEriérhedfunaats claanmil ngmisseLabtained
(not shmeds)towle it stéret25. Ds ttenaher himg, I€PU 17 irothe pratighed lskangd mumbdr registéer ACHNR
sequentthalirstong giemarating ¢hanrebiy nehgienerdlega cor r esgpesehitsng event data and at the
sane titene whichahelonpy tof the fane yenge (reedfplbet i el y bthe ﬁé\a'leéty@emmpwqamﬂ@umwmf ng
t here- fish e oeneraiing &grst € 0enseatng oy TR, Thetheigdome agperating chanpgls whigho#e @feprg
to tte WO QeRREIRY PB%“G @t‘?&dﬁP j90P! Bf at i on | Uy epnesfinadnoyioneanale if therk are pre; |
al | of 39iaid 81e ranggy AL en the ﬂe?‘&rﬁt?%gﬂﬁm&q‘q C'Eaﬁ%e'%(ﬁ’H‘F'? e

swi t ch 1E0Rdn i f°%?r 3‘ PEH‘G g g E '

gg[nélr ?t ﬁ ’thgfI tfl ?esﬁl%g ﬁcalrec % the stegﬁg :gg%{%ﬁ%‘? hgg;:(’%:neg1 th%(ﬁa%% o gag::icp s
© ofd'af}

that a'lhefa Ei:@ifm\me% Mt %E,ster or OF P Al ot gmg.g

"N" In this case, the data in erating tones of re|ease yp%&éeg for the
bEt Weerppt Repr ecagl Mr:ﬁ%ﬁfé#trés@ﬁ\ i -Né-he st ep cHabiels WHRAIUAE hendlafiigUiSnds Gthis " -

Upon cogtpsealianty) 88 plobddsifd) rainkb fohBe BlegSent exabrudaldQshelraigb:apf are stored in
pr oces si2pgvhefeupon @1'Sik @fided 3Cthe i@ cdoldided 7 adds {cilthe chdneel @utsk oliRitahdinR@iwhick is
sect i orn EéTinter register PR to cause i0 tiAbdcord@t a cont ginaretihgi the tidne s the edriedt Bépresbedt O
Nt h Ther2pribere3isi maretdirgrot Prectepedas ©d25 he next kegt i pll of béramnadls 86 gbnegating tones
regi st gs g@HIRM{dd otito TBHBIR(CAYsingfin Sl loge Wik ch #ridaf dBfRf)ihe Chahetie prrppidy thehubarnelr

t here composedijel tta BB 2t 12501 repPhledly t he | aganeratingethd topes withinsthe figne kange are
event datiad py unH dneedptnt theepotiter iogisst B - depr egsserdlingt eesseteteyevhidaeie prprently
channel begqmes gguad ioc i’ d‘?ﬁheE\V"PF@atal"P Renldet er m n‘éﬁpreé??dr esult is "NO', register
corres FﬁSﬁ?ﬂ' F’t'aor ef‘ﬁ dEpf Bon- the ?J°&ela“|°'ﬂ| Phaneh '°d%9?§'|°ﬂ"i9e‘§‘a“"8‘t

R oo B 8o
L tﬁ e Weaé{g“ VS SRR anthe ot 0 LSS & Pere

rmin As a resul When any one o e tone generating channels

routi ne tion ?{Reaﬂah%‘es@.ﬂ& in the aforesaid loop, terminates the generation of tone signal, the musi-

the contents of the channel status registers cor- cal tone generating channel outputs the tone gen-

responding to those ione generating channels 45  eration termination signal DF and the tone genera-

- which are generating tones within the tone range tion termination channel data DFch to the micro-

defined by the lower-end and upper-end key codes computer section 13c. When the tone generation

LEKC and UEKC are all rendered "0". termination signal DF and the tone generation ter-

The processing performed at the step 100 of mination channel data DFch are received by the

Fig. 19 is the same as the channel search process- 50  microcomputer section 13c, the CPU 17 interrupts

ing shown in Fig. 14. When this channel search the execution of the main routine shown in Fig. 18

processing is completed, each of the first to Nth in response to the tone generation termination sig-

channel status registers CHSR(1) to CHSR(N) nal DF and, instead of this, begins to executes the
stores: DF interrupt routine shown in Fig. 21,

(1) data whose bits are all "1", if the corre- 55 This DF interrupt routine is the same as that

sponding tone generating channel is generating shown in Fig. 15 except that it does not include the

no tone signal; step 112. And, as a result of execution of this DF

interrupt routine, all of the bits of the channel status
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code register UEKCR and the lower-end key code steps 70z and 72 are also modified to write respec-
register LEKCR. Alternatively, the step 70a may be tively into the upper-end and lower-end key code
modified so that key codes of the two keys one or 50  registers UEKCR and LEKCR the upper-end and
two octave apart from one another and disposed in lower-end key codes UEKGC and LEKC which are
the middle of the keyboard 11 are selected and read in accordance with the state of the switch
that the higher one and the lower one of the two lever.

key codes are stored respectively into the upper- The embodiment may also be modified so that
end key code register UEKCR and the lower-end 55 the performer can change the tone range through
key code register LEKCR. According to these the keyboard 11. In this case, the control switch
maodifications, the tone range used in the step 123 pansl 12 must include a pair of switch levers for
as the reference tone range becomes the higher- respectively enabling the upper-end and lower-end
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12. In th|s case, the ROM 16¢ is modified to store
the upper-end and lower-end key codes UEKC and
LEKC with respect to each of the tone colors and
to store a tone range setting routine shown in Fig.
23. The tone colors with respect to each of which
the upper-end and lower-end key codes UEKC and
LEKC must be stored exclude those tone colors
which correspond to wind instruments having rela-
tively short decay times such as a flute and an
oboe. When closure of one of the control switches
for selecting tone colors is detected at the step 72,
the CPU 17 begins to execute the ftone range
setting routine of Fig. 23 at step 140. At this step
140, the CPU 17 determines whether the detected
control switch corresponds {0 one of the tone col-
ors with respect to which the setting of tone range
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which are generating tones outside. of the specific
tone range or generating no tone, and that the
channel search routine detects one of thus de-
tected channels as the channel to which a newly
" depressed key is to be assigned. In this case, the
RAM 18c is modified to provide first to Nth flag
registers for respectively storing flags each indicat-
ing whether a newly depressed key can be as-
signed to the corresponding tone generating chan-
nel or not. The lower-pitch tone range search rou-
tine is modified to set to "1" the flags correspond-
ing to those channels which are generating tones
outside of the tone range or generating no tone and
to set to "0" those flags which correspond to the
other tone generating channels. The assigned
channel search routine is also so modified that one



data regi ster section EVTR At the next step 84d, generating channel is
not generating a tone signal, the CPU 17 adds "1" to all data contained in
t hose 20 the keysgode regi st elgpkEialiraghnt ai ns dat a whagse of the channel
status registers CHSR(1) to CHSR- hits are all "1" as a result of the
initial setting (N of which MSBs are "1 ". Thus. the later the key
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t he | mveiest ingtruneht t@h@rovided in accordance touch detection circuit 11b (that is, the greater the
with the fifth embodiment of the invention. This 50 key depression speed or the key depression pres-

- electronic musical instrument 10d is suitable for sure of the key), the greater the predetermined
generating tones of percussive musical instruments attack level AL, as indicated by a two dots-and-

such as a piano and a barpsichord and differs in dash line in Fig. 25-(a). The decay time constant
construction from the fourth embodiment of Fig. 16 DT and the attack level AL are also varied in

- in the following respects. The keyboard 11 is con- 55  accordance with a ione color of the tone generated.
nected to a key touch detection circuit 11b of the Thus the decay time of the tone varies in accor-
conventional type which includes a plurality of key- dance with the various factors of the tone, as is the

on speed detection circuits (or key-on pressure case with tones of ordinary musical instruments
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Is greater than the key code KC contained in the 55 channel nunber
stored in the lowest-pitch tone key-code register KCR(PR) designated by the
dat a channel regigfer LCHR Thep.gdoiqoppqcessi ng of ingd he pointer
register PR In this case, the data in this |owest-pitch tone search
routine Is termnated. the pointer register PRis "1". so that the data in
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respqnedi 40 a lowest-pitch tone dstecting processing, and a
ass“\j%ﬁy-on data%(O repre ntatwefif

e ‘of register for storing multiply-assigned channel num-
the key. The value of the key code KC increases ber data MANY representative of the number of
with the increase of the pitch of the tone of the channels to which the same key is assigned. The
corresponding key, and is within the range of be- general register area GNRd further comprises a
tween "21" and "108" in the case where the key- 45  register for storing sustain data SUS which is "1"
board 11 has eighty eight keys. The key-on data when the sustain pedal 180 is in the stepped-on
KO is "0" when the corresponding key is in the . state and "0" when in the released state, and other.
OFF state (or released), and is "1" when the key is ~ registers for storing variables necessary for the
in the ON state (or depressed). microcomputer section 13d to effect calculations.

The assigned touch data register area ATDR 50 The operation of the electronic musical instru-
comprises first to Nth register corresponding re- ment 10d will now be described.
spectively to the first to Nth tone generating chan- In the first place, a main routine executed by
nel. The first to Nth registers in this assigned touch the CPU 17 will be described with reference to a
data register area ATDR store the touch data TD, flow chart shown in Fig. 27. When power is applied
corresponding to the keys designated by the as- 55 to the electronic musical instrument 10d, the CPU
signed key data AKD(1) to AKD(N) in the assigned 17 begins the execution of the main routineg at step
key data register area AKDR, as touch data ATD(1) 70b. At this step 70b, the CPU 17 initializes the
to ATD(N), respectively. Each of the touch data TD contents of the RAM 18d. Then, the processing
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channel status data ACHD stored in the assigned (2) data whose MSB
and remai ning bits respec- channel status register ACHDR In this case, the
tively represent "1",and a val ue phj ey §gca£ases content 0f the pointer
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EP ﬁaon 22: status data stored in the key status ¢ and the. touch D thereof into' the correspond-
hemory M (i.e., the corresponding old key- ing registers of the general register area GNRd.

status data) is "0". the CPU 17 cletermines that the Then, the CPU 17 clears the thus read key-on
corresponding ksy is newly depressed on the key- © event data KEVT1 from the register section EVTR,

board 11. In this case, the CPU 17 stores the new at the next step 192. At siep 193,.the CPU 17
key-status date of "1" into the storage position of 45  reads each of the priority data PRD(1) to PRD(N)

the key status- memory KEYMEM which coire- from the priority data register PRDR. In this case, if

sponds to the newly depressed key, and also the read priority data PRD is not "0", the CPU 17

stores, as the key-on event data KEVTT, the key Hecrements the read priority data PRD by one and

data composed of the key code KC representative re-stores it into the corresponding register of the

of the newly depressed key and the key-on data 50  priority data register area PRDR. On the other

" KO and the touch data TD representative of the hand, if the read priority data PRD is equal to "0",
depression strength of the newly depressed key the CPU 17 does not change the contents of the

into a register in the event data register section corresponding register. Thus, each time a key is

EVTR. When the new key-status data is "0" and newly depressed on the keyboard 11, each of

when the corresponding old key-status data is "1", 55 those priority data PRD which are not "0" is de-

the CPU 17 determines that the corresponding key crementad by one. In other words, each time a key

is newly released on the keyboard 11. In this case, is newly depressed, the priority of each tone gen-

the CPU 17 stores the new key-status data of "0" erating channel is enhanced. Then, the processing
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sear ch sBcQI ﬁg rber‘lng o i % Pk b @ ePs L1870 nto 1HD A3l e@a ! ariﬁat

only t HABRY) MBIPRDB corresponding to these ACHRd as the assigned channel number data
channels as a group of extracted data. Thus, the ACHN. Then, the CPU 17 terminates the process-
tone generating channels which are not generating . ing of this channel search routine. Thus, the pro-
the lowest-pitch tone but generating tones of the cessing of the step 198¢ serves to limit the number
released keys are detected. Then, the CPU 17 so  of channels to which the same key are assigned to
determines, at step 197, whether there is any ex- "2". If desired, the number of channels may be
tracted data in the series of registers of the as- changed to "3" by replacing the reference value
signed channel register area ACHRd, and if the "1" compared with the data MANY by "2". Each of
result of this determination is "YES", then the the touch data ATD is stored in the assigned touch
processing proceeds to step 198a. At this step 55 data register area ATDR by the channel data set-
198a, the CPU 17 detects the smallest one of the ting routine as later described, each time the cor-
priority data PRD, stored in the assigned channel responding key is newly depressed. Thereafter,
register areca ACHRd as the extracted data, and each touch data ATD is periodically renewed by
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a newPRD(aeHN) e sSRebdk By . ddanAKDASHIDa®E, t he 206 aBdhebint keytcdls &lClcontfiiedan the &éyor ed

I n t hassignedhtaush @bta ATDASBN) 4lli decitnatedibg Sear clatar Kubi e rexlycdipedssetkey He spéliat us

r egi sthe pssigikiSRamiel wimbeodateAftichtdiredt hes  then "681 gptheOBsidind it Mdetansipatioe is

r epI aleweitle dhpveaddsiriphe sier 1996 diotted] keys. "YES", then the CPU 17 adds "32" to the priority

pi tch t ¥fhen thegrashtion olitht penvghéstepaingach kdpte FERACKD) ttaloe £0% Opdeuthonmngiif

i ncr erputing is\platpdt the CRY-17SistesnigesmdgioPi ed f dtpemesult of the determination at the step 206 is

cr eas® oMhathsh g Pt JPdhEBCcir el ondi nqD PR 12Pade <A1 & PP PAity 74 hi r d
mdu‘?ﬂg q%gi (!}9 egchrqle‘nﬂ ith the sustai CHN) at step 208. The data of "60" cor-

ata US store: e general |eg|ste| area GNRd. respond< to the key cnde of the C; tone, so that
If the sustain pedal 160 is in the stepped-on state, : the priority data PRD{ACHN) for the keys below the
the result of the determination at the step 201 is Cs ftong is further increased in comparison with
"YES", so that the CPU 17 further determines at those priority data for the keys above the Cs tone.
the next step 202 whether the key code KC con- 45  This means that the priority of assignment of those
tained in the key data KD representative of the keys below the C; tone is further lowered. Fig. 32
newly depressed key is smaller than the lowsst- shows lhe relation beiwesn the keys and the prior-
pitch key code LKC representative of the presently jty data PRD from which il will be appreciated that
generated lowest-pitch tone. If the result of the “in the case of the keybcard 11 having a tone range
determination at the step 202 is "YES", the CPU s0 of between the Ay tone and the Cs tone, the
17 replaces the lowest-pitch ke code LKC by the priority data PRD(ACHM) takes any one of the
key code KC corresponding to the newly de- values within the two rangss of between "39" and
pressed key at the next step 203. On the other, if "37" and between "31" and "28".
the result of the determination at the step 202 is Then, the processing proceeds from the step
"NQ", the processing proceeds from the step 202 55 207 or the step 208 to step 209, at which the CPU
directly to step 204. Thus, when a key is newly 17 reads the key data KD of the newly depressed
depressed on the keyboard 11 during the time key from the general register area GNRd and
when the sustain pedal 160 is in the stepped-on stores it into the assigned key data register area
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assi gnigghtrai®h 1ord Thaving & Qﬁbhl-d'e aQQQ:@ t UK mAReN @R cdnatgeRding to the
key code KC in the key data KD in response to the 45 detected key data AKD. Thus, the decay of the
key-on data KO in the key data KD. In this case, tone generated by the tone generating channel
the attack level of the generated tone is determined designated by the channel number CHN is con-
by the touch data TD, and the decay time constant ~ trolled. Then, the processing returns from the step
DT of the envelope of the generated tone is deter- * 233 to the step 181 to form a loop composed of
mined based on the key code KC. Also, if the so the steps 181, 182, 230, 231, 232 and 233.
selected tone generating channel has been gen- The processing in the loop is repeatedly car-
erating another tone, the generation of this another ried out until all of the key-off event data KEVT2
tone is stopped, and instead of this, the above- are cleared from the register section EVTR. When
described tone begins to be generated. In this all of the key-off event data KEVT2 are cleared, the
case, it is desirable to have the another tone rap- 55 result of the determination at the siep 182 be-
idly decay before the change of generation of tone comes "NO", so that the processing proceeds from
to avoid a click noise which may accompany with the step 182 1o the step 170 (Fig. 27) for executing
such change. the sustain pedal processing routine.
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the newly depressed key is not effected if all of the Application
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step 246, the CPU 17 stores into the general regis- the key is released. Thus, such a tone begins to
ter area GNRd data greater than the key code KC decay from the release of the corresponding key.
"qual to "108" of the Cg tone of the keyboard 11 40 And therefore, the above embodiment must be
Mor example, dala equal to "128") as the lowest- modified so that the decrement of the priority data
pitch key code LKG. Then, the processing pro- PRD is effected only with respect to the released-
ceeds to the step 245, at which the CPU 17 out- key channels each time a key is released. More
puts the sustain data SUS to the musical tone specifically, the processing of the step 193 is re-
generating circuit 14c, and then terminates the 45  moved from the channel search routine of Fig. 29.
execution of thiz sustain pedal processing routine. And, instead of this, a step for decrementing the
In this case, the sustain data SUS outputted.to the priority data PRD with respect to those channels
musical tone generating circuit 14c¢ is in the state which are generating tone of the released keys is
of "1, so that the musical tone generating circuit ddded to the key-off event processing routine 184
14c stores the sustain data SUS of "1" and control 50  of Fig. 28. The decay time constant DT of such a
the decaying characteristic of the tone generated tone becomes grsater in the higher tone range as
by each of the channels in accordance with this indicated by a dot-and-dash line in Fig. 25-(b).
sustain data SUS, whereby the tone decays gradu- Also, the signal level SL becomes greater when the
ally as indicated by the solid line in Fig. 25-(a) key is depressed stronger as indicated by a two
. even when the key is released. 55 dots-and-dash line in Fig. 25-(b). In this case, it is
On the other hand, when the sustain pedal 160 desirable to use after-touch sensors each for de-

is newly released, the status data read from the tecting strength of depression of the corresponding
sustain pedal switch circuit 161 is "0" while the key. And, the programs are modified so that the
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next AKD. And if there are any detected key-off chan- means comprising channel designating means
nels, the assigned channel number ACHN is deter- which designates a specified one of said tone
mined in accordance with the priority data cor- generating channels and assigning a new tone
responding to the detected key-off channels at the 50 to said specified channel so that said new tone
step 198a or the step 198b. On the other hand, if data is substituted for the assigned one in that
there is no detected key-off channel, the state of said specified channel,
the sustain pedal 160 is again determined at the said tone data generating means (11, 11a)
step 252. If it is determined that the sustain pedal further generating new tone data representative
160 is in the stepped-on state, the lowest-priority 55 of a new tone;
one of the channels generating tones other than the truncate data generating means for gen-
lowest-pitch tone is assigned the newly depressed erating a group of truncate data each relating
key at the step 198b. On the other hand, if it is to a respective one of said tone data, char-
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corresponding to these channels as the extracte gpnera g ton ata ac1 representative of
.. data. On the other hand. if it 1s determined at the 0 ~ tone 1o be generated;
stop 250 that the sustain padal 160 is in the tone gener'ating means (14) having a plu-
released stale, the CPU 17 rletects the assigned rality of tone generating channels:
key data AKD relating 1o the released keys ir- assigning means (13) for assigning said
respective of the tone pitchos thereof at the step tore data to said tone generating channels
251, and stores the channal rvunbers andl the prior- 48 each of said tone generating chiannels being
ity data PRD of the detected assigned key data assigned one of said tone data. said assigning
AKD. And if there are anv delected key-off chan- meaans comprising channel designating means
nels, the assignaed channel number ACHN is deler- which designates a specified one of said tone
mined in accoordance with the priority data cor- generaling channels and assigning a new tone
responding to the detecled kav-off channels at the sy t> said specified channel so that said new tone
step 198a o1 the step 198b. On the other hand. if data is substituted for the assigned one in that
there is no detected key-oft channel, the state of said specified channel,
the sustain pedal 160 is again determined at the said tone data generating means (11, 11a)
step 252. If it is determined that the sustain pedal fu-ther generating new tone data representative
160 is in the stepped-on state. the lawest-priority 55 of a new tons:
one of the channels generating tones othar than the - truncate data generating means for gen-
lowest-pitch tone is assigned the newly depressed ' erating a group ~f truncate data each relating
key at the step 198b. On the other hand. if it is tc a respective ane of said tone data, char-
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whet her the data in the pointer register PR is equal there are ane or
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at the ﬁ: refh said trun ?ﬁ entlatin a””e' IR Rl 6 Aldfcal nﬁ&.ﬁh&ﬁ@o@aﬁs&@e Fi g.
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each of of Beoshdckistonb @f Nblones héhefaRBBPNSE t 0 t e 4@ REneBBRLHEdnE Qab) IRGRG Aakd ON
Si g- chaaaabneSiarbrigr @@inslessh GHSRA1) t o CHIR{ Bhione generating cliz@helsDF and,
1 nst ead tiohcatehda®, rdpRgénnsy the e@xapEimas t he St or eassigning means (13b) for assigning said
DF i nt elplituget of custréspendBlgovne iamokg Gaid21. (1) wed dataho Seid bortesgapetirgl thatinbls, | f
‘the cor geup of dpgelope ftes DF i nterrupt reuti needck of seid Senvegemeratinigathageb heling
tone generating channel is generating s haaaignadrpné-picpaid ime dat&ept t hat it

does hotAn|alesirepgamiysical |n@rum9¢1@cg)rwatp said tone data generating means (11, 11a) gt ep
112 An@Eimd WherBsaripalosaibca et of this BT aeerfingger (996 Op1A EePregentativt t he
bits of MO CRHIAIRE €qeay lmq 7simulating of a new tone, 6% oo Bl
34 means for producing a group of decay-time 40 channel detecting means (100) for detect-
St data each representative of iapse of time from ing, in accordance with said tone data, at least
when the tone generated by a respective one one of said tone generating channels which is
of said pluralily of tone generating channels to be prevanted from being assigned said new
begins to decay, each of said truncate data tone data;
representing the lapse of time of correspond- 45 said assigning means further assigning
ing one among said group of decay-time data. said new tone data to one of remaining tone
generating channsels which are said tone gen-
6. An electronic musical instrument according to erating channels except for said at least one of
claim 2, wherein each of said tone data in- ~ detected tone generating channel, wherein
cludes tone-pitch data representative of atone s6¢ °  each of said tone data includes tone-piich data
pitch of the corresponding tone, said modifying representative of a tone pitch of the corre-
means modifying each of said group of trun- sponding tone, said channel detecting means
cate data in accordance with corresponding detecting said at least one of said tone gen-
one of said tone-pitch data. erating channels in accordance with said tone-
56 pitch data.
6. An electronic musical instrument according to
claim 5, wherein said modifying means modi- 10. An electronic musical instrument according to
fies said group of truncate data such that the claim 9, whersin said channel detecting means
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claim 11, wherein said channel detecting new fone data to each of said tone generating
means detects, as said at least one of said 50 channels in accordance with the magnitude of
tone generating channels, those of said plural- each data of said group of truncate data, and
ity of tone generating channels to which the designates a tone generating channel corre-
tone data representing the tones within a pre- sponding to the tone-data assigning priority
determined tone range are assigned. equal to a predetermined priority as said
55 specified channel.
16. An electronic musical instrument according to
claim 11 further comprising tone range des- 19. An slectronic musical instrument according to
ignating means for designating a tone range, claim 18, wherein each of said tone data in-
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23. An slectronic musical instrument according'to 50 selects said second operation mode.
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{(197) for detecting the number of those of said 27. An slectronic musical instrument according to
first to Nth tone generating channels to which - claim 25. wherein said specific tones are the
the same tone data have been assigned; first to Kth (K 2 2) lowesi-pitch ones among
said assigning means (13d), assigning said 55 the tones represenied by the tone data as-

new tone data (KD) to those of said first to Nth signed to said tone generating channels.
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45
11. Elektronisches Musikinstrument nach Anspruch 17. Elekironisches Musikinstrument mit

9, bei dem jeder Tondatenwert TonhBhendaten Tondatenerzeugungsmitieln (11, 11a, 11b) zur

umfaBt, die représentativ fir die TonhShe ei- Erzeugung von Tondaten, die jeweils flir einen

nes Tones sind, wobei dic Kanalnachweismittel zu erzeugenden Ton reprisentativ sind;

Tonbereichsnachweismitlel umfassen, um [Ur  s0 Tonerzeugungsmitteln (14¢) mit 1-N Tonerzeu-

jeden Tondatenwert einen vorgegebenen Ton- gungskanilen;

h&henbereich nachzuweisen, zu dem der Zuordnungsmitieln (13d), um die Tondaten den

durch den jewaeiligen Tencdatenwert repréisen- Tonerzeugungskanifen zuzuordnen, wobei je-

tierte Ton gehdrt, und die Kanalnachweismittel dem Tonerzeugungskanal eings der Tondaten

den mindestens einen dar Tonerzeugungska- 65 zugeordnet wird, welche Tondatenerzeugungs-

ndle entsprechend dem festgestellten Tonbe- mittel ferner neue Tondaten erzeugen, die re-

reich nachweisen. prisentativ flir einen neuen Ton sind, gekenn-

zelchnet durch
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jeweiligen Tondatenwert reprisentierte Ton ge- 25. Elektronisches Musikinstrument nach Anspruch
hért, wobei ferner die Neuprioritdtsdatenerzeu- 55 17, gekennzeichnet durch Nachweismittel (196)
gungsmittel die neuen Prioritdtsdaten auf der zum Nachweis der Zahl derjenigen 1 bis N
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-29. Elektronisches Musikinstrument nach Anspruch - quées modifiées, et désigne. comme ledit ca-
25, bei dem die spezifischen Tone Téne inner- 45 nal spécifique, un canal générateur de tonalités
halb eines vorgegebenen Tonbereichs sind. correspondant & la priorité d'affectation de
donnde de tonalité égale & une priorité prédé-
Revendications terminée.

1. Instrument de musique électronique compre- s0 3. Instrument de musique électronique selon la

nant : revendication 2, dans lequel ledit moyen géné-

un moyen générateur de données de tona rateur de données tronquées comprend un
lité (11, 112) pour produire des donndes de moyen générateur de données d'enveloppe
tonalité chacune représentative d'une tonalité pour produire un groune de données d'enve-.
qui doit étre produite ; 55 loppe chacune représentative d'une amplitude

un moyen générateur de tonalités (14) d'enveloppe de I'une respeciive des tonalités
comportant une pluralité ce canaux généra- produites par lesdits canaux générateurs de
teurs de tonalités ; tonalités, chacune desdites donndes tronquées
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EP 0204 tonalité correspondante, et dans |

donnée de hauteur de ton.
quel ledit moyen de modification comprend un

Dy -

moyen de détection de plage de tonalités pour 10. Instrument de musique électronique selon la
détecter, en fonction de chacune desdites don- 45 revendication 9, dans lequel ledit moyen de
nées de tonalité, I'une des plages de tonalités détection de canal détecie ledit au moins un
prédéterminées a laquelle se rapporte la tonali- desdits canaux générateurs de tonalités dans
té représentée par ladite chacune desdites I'ordre des hauteurs des tons représentées par
données de tonalité, ledit moyen de modifica- ladites données de hauteur de ton & partir de
tion modifiant chacune dudit groupe de don-  so celui des canaux générateurs de tonalités au-
nées tronquées en fonction de I'une respective quel est affectée la donnée de tonalité incluant
desdites plages de tonalité détectées. la donnée de hauteur de ton représentative de

la plus faible des hauteurs de ton.
8. Instrument de musique électronique selon la _
revendication 7, dans lequel ledit moyen de s5  11. Instrument de musique électronique selon la

modification modifie ledit groupe de données revendication 9, dans lequel chacune desdites
fronquées de telle maniére que plus la plage données de fonalité comprend une donnée de
de tonalités de la hauteur de ton de la donnée hauteur de ton représentative d'une hauteur de

35



proceeds to the next step 71b, at which the CPU into the storage .
position of the key status nenory 17 executes a key processi n
shown in Fig. KEYMEy which corrgspgngsiiogf he newly rel %sed mmllm Im”"l
t he generation of tones by the tone key, and al so stores. as+a *
event data generating channels of the nusical tone generating KEVT2 t he
key dat atoiKiBe oot exdrrashoridiirge, Heefit noyercui t 14 ldqnel d@itongyam de dévbdtibn depamsﬁ-on
and re- de Gtectigodecii@ qogpreememt atoysre of t he Wrewnley lanelgen et ak @yirs easdesdits
keys of dendstdctyixiseniage 9 tondiftés doarydésrocess-  ammhut lgénckedaprsode thaeltésKn of pho"
i ndi cat i ¥y ep liegetiopve chapyne dastileadlongépd  be nor siefrg| deylagie Sduwralitgedps| canaux gérereen,
key is n@q/\ﬁmgﬁ"*@e'lue%\é%efageﬁ He donméeseidst ers i n t hesrsedeeionalitén aupskele 6and iaffrgtépy iseeeds
to the n@nest ép ‘ai“ﬁéc s trapporiqy i 0Ny st er sEETEENIEYTHC rPRéseRIB) leHigRAIRC
whi ch th’ép'@ﬂﬂ‘e&?ar ’é‘%"‘%d%ﬁ%ﬁsa‘f“ﬂ pedal plaol intérieur deplagiterjiage sl erlitts difi-t he
cont ent s"% d‘é ag H%CP%?‘? ne show?th Fig. 33 to control the 10
%t é 'tf moj

counter paIn t he deca i
t ones prcﬁogﬁi ra eurs délfntegltt onc (r(n c&es swi't ChL‘)S ?\r%lﬁrnr\eéwts %On g rélgtgrﬁglg N (\:/oe p>r/e to

t he the ne gener at1ng c%annel S of t he nusical, f nera[ggy DG LhE

scanniyBOindthiRbR e mOSRBT MchdMhuE isbishiit . 14C | RysaG£ay E'lg)q:*oWrS b B8 Whnses

The\pr ocgentiBiot REMNaRY RERE®II hRydN& next st ep iRk &»ﬁ&ﬁ@%@.eeémamed'@u%ai-

pedal 16@ectidiedcSssmbiaistete ledkSl mdins Chst he P4l dck MlebREMNES Whet her there

pedal pr@sat Sdamngx (gondrdgies od tohalilde damyr e ful |y dewn mdien jdaéaly e Yon@imssei eyt

dat a i n itoflee easepMgesiad ansliesyiaskqaelies @84 bed | at esmpoftr@ nyne t grealipr O€ esaln @énéra-

pr oc eedsditeo dénnées dedatriitd pe EpfdRent] ¥ pdrhe det er mursateitonlitbsesul t is "NO', next

st ep 72htiralceluhdasdits dacaus péngratei@ide Fhe proces- untheyeCPeLRtigruit 3ch@pur affecter

det er mi reeltés auqud ealpifadi la dineéende tgiafigs 2per f ofeydils atonchesie ignadisauydity camaix 73b

are, t6 drjclugni d donpéds EripuReedTreRGent  dat a EMraANE @8 ntitgature tdeeditenden-as

t hosg peferaiae 'abautericds Pp 5 rapporianf @ r eginétsedfe QRAIE SRt TR 2\AhRsHN dffer e

has been"" RYs '?ﬁ‘?seo‘i'eslplaées dptonaliéfan  t he proces§It§1§’"i‘%lg%f‘?ée”fscf'ett?@"tes 20 change
s on the ke bo rd 11 froyen générateur de données de

t h
Che'r 28 fdngn a6 Ewsveec IV ndf onit%e?% TRLISP A NP G | e
CPU

execut edre e"d' ah":’n 1 na, d e tgrgpt hat thi §on nF'“bce sF%"g Fobt' nréoulVe

17 at thg soqg @grg fully Cigé{geggt ed, and the
processi t&gs Bé Q&ﬁ b QiR e Qrdebed W th refeh&ese .Bélnérﬂﬁmnf\ hOWbnr&RR b
shown i Ncanatdc %@lwltﬁe%rst&é bhes E@Buelggn@f bl 9. Pdoritdiblre 28 comportant des parties de

25 MBQELstIbedoAndes da MhalliebpBEMa depr ess afdmofisafonAborfebRdahB Quxditd Ecahdtld) 17

det ect s 1L RAMES ia0Bessous d'n@Fbtbur @k dnhe det er FnsakdudNdatonbiR® sdue PrékBdset n and
rel ease médétehtindéeys on the keyboard 11. In fghiuse ds'délBes dsgriotiiabt a key-on
event processing routine case, the CPU 17 scansg abjentdéeéritay dewnduedies dére om
183 bagiingrument ble mxslwe téedironitine skieyjaon sevent nfascle pribrigé 1211 2) sestolep kdte noorke

si de or reysedicatiorest, -danst etiet ik moyenedssi ng r oute deandesdectyrgitdsiedr ppduie aipe G0
(channel déciipn depcdnpiprigtesteOpy @Fmederarses of t hee'!% ﬂ'ﬁwﬁ? eledé: 30 search
rout i ne)quedgdiggu Z‘M'S(Uﬁﬁ'a?ﬁ*iéPa”G‘m%@“%‘é‘t ting rou- 'adl mexgrkeésieelption romarapat UThe
CPU 17 t'f&s dg "tés ceux ceqIngitg)plusglid det ep 220. "ga%@ é%?&ﬁalts\“ dPrFé“%éWga 198b,
key- t,at gauag %?r de ton?n tﬁs alxquels sppt (f annel -1ur L@Palts |f|§fj%:p

i s spect s o) S § dn(-:tef.l éongl é Brasdqnﬁmtt he key ?;[l féﬁl ux gennrat Ilt S5 e
det er ni ner te?' 18 channel it n%’ée" The menor ok Ltp§ g‘i':' es %5 °
changes 0 channel to which the exelg%& Sad;tesm%e“e [ OFF

st at g5, Ofstdiént KBY Rusical Bidcfonlolle 580 € KEYS  ndde Phid .ise dit ag | Spechi®W ALt Of
whi ch T seah@¥iod M, lFath Rl REE RdyeSaedePr €S s edartio ddasrhdrbhtidr cdr@afdfdahiCddifca-
29. Thi sgeemnngl ca'ﬁaad'e('eBter tiehe Rgi NS t 0 D@aeYsciié parmi lesdites parties de mémori-

gue ledit au moins un desdits canaux généra- sation, de sorte gue ladite nouvelle donnée de
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16. Instrument de musique électronique selon fa 55 ~ 18. Instrument de musique électronique selon ia

revendication 11, comprenant de plus un revendication 17, dans lequel ledit moyen de
moyen de désignation de plage de tonalités désignation de canal comprend un moyen de
pour désigner une plage de tonalités, et dans détermination pour déterminer, par rapport 2
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cont ai neddasdites ennéebde tohdlités ledih amyrs| gés e arsCc h 24. Gostriment ide  rhiesiaud dettedious egleh la
assi gned Rézgtew ale aovkE([Bs Wprmest deepriRits pwode KG  revendidation) 23, flans dhated fedit meypntdiadt
there is fdsapidpydiies eyvaliemeaandssdieipriothe key ddediptipafioeigriactie npuvellsedopren e de-
data in t%seage?@ﬁerd'a@ﬁaa*ﬂseﬂe ﬂceyi@tcer area ACHE (K@gp Jvedesdite pramigrp Nege
det er ni ne'eFfR Anpaete Bfite d°""%ﬁ d¢ proalilg ep 197, PP QF%era(l‘?ﬁr“ssﬁfg,f"?"ﬁesdP'Fq‘Bf'“[“he
charipel s f rf?s E r?é u! é B%\f ’HWKRET"F?aw fig t hé‘”gg‘ rﬁedeffé par ledi %5?{‘( rp FYPhat
BP (194) est pius petit que led ombre entier

gener at i nél €h tone are prédéterminé K.

21. Instrument de musique électronique selon la

rovendication 19 ou 21, dans lequel ledit 25. Instrument de musigue électronique selon la
moyen générateur de données de tonalité 45 revendication 17, caractérisé par : un moyen
comprend un clavier possédant une pluralité de détection (196) pour détecter celui ou ceux
de touches et produit chacune desdites don- desdits premier & Niéme canaux générateurs
nées de tonalité en réponse & l'enfoncement de tonalités auxquels la méme donnée de to-
d'une touche de ladite pluralité de touches, nalité¢ représentative d'une tonalité, ou de
chacune desdites données de tonalité com-  so tonalité(s) spécifique(s) sont affectées ;
prend une donnée de toucher se rapportant au . un moyen de sélection de mode pour sé-
toucher de la touche correspondants de ladite lactionner I'un d'un premier et second modes
pluralité de touches, ledit moyen générateur de de fonctionnement ;
nouveiles données de priorité comprenant un ledit moyen d'affectation (13d) affectant la-
moyen de modification pour modifier chacune 55 dite nouvelle donnée de tonalité (KD) & I'un
desdites nouvelles données de priorité en desdits premier & Niéme canaux générateurs
. fonction de la donnée de toucher incluse dans de tonalités lorsque ledit moyen de sélection
la donnée de tonalité correspondante pour sor- de mode sélectionne ledit premier mode de
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code KC as the key data KD in the general register 10 eneratl ng tones of
the keys presently depressed, area GNRd. The CPU 17 then stor "i]g”"l"" ml","j
det ect ed the proggssing proce .i,jz,o,r%té}e step 197 to7 tep ‘
general register area GNRd as the 198 At this step 1 the ‘cPb 1% ¢
detects the nultiply-assigned channel nunber data MANY. channel

whi ch cdonctizmpamds (1980t thdit eoweh|ddbctone of When the sanme key is depressed

tw ce ortiomidg) affectant lidhe npivelerdotngediat a PRD(1) to PRD(N) except for the
during donpitedex finneadditsumdreier { Nigmehi s ermbodi - is  priori ty data PRD which
cor r espoariyx génctaienrs o danAids aemaue ledl' ) of successive depressions of keys, as
whose asaidl e guk eydig spnauARENSERAYERidas  tshe key is the case with certain

nusi cal ‘;’5@ $sofetRgifist rsgurciRdit peYgR dxE-equal to the | owest-pitch key code LKC.
as a trifgdfion ‘f%@“‘?ﬁa?ﬁ'?@m’?ﬂ?nﬁé?md\“oc’ésa gnnents of  The CPU 17 stores the
channel dﬁu‘?%tlé’lnn"‘éfﬁf"a“ such key to the channels is determ ned based on
repre; ns?tl ve of t he tec edseqona‘gnel into the the multiply-assigned

chann gﬂﬁe" us;?ﬁl ;‘;'t"'; ‘Cf’oygn gned channel register area ACHRd as the
as- In tn Ijaﬁur - n nt of the sane si gned channel
nunber dat; se@ag " touE@é to nore than two different channels is

not\_ ernumt oo b uSe @B B‘Qﬁ’fbnc@vﬁé’rﬁ%@ routine. allowed.

At the séeibslPhy pblr dheeNritoceRR &Ssed key At the next step 195, the CPU
17 det endliel3efement de'thedud @dlickeOduaesipands to the second depression of whet her
the data MANY is greater than "1". If the 25 the sane key during the

pr edet er m iagd moisnb généafoun @l dpndeprdessed key i nvol ved does not corre-
successitanalitél 6 pr g8, Siit lrpsodoikank ehasynetde data MANY is sponds to the second

depr essidies dhnéehde waa¥e ck dgsdites npepibereeb "1 ", and if the third depression,

t he dat gorhges W?*Ot'aﬂl@ gorrénhosect ahageaddunber of successive MANY is

r endgr edpctigr de ['epfenpemenh slung fougheedydiit a "depr essi ons of keys, all the

r egi steP?"'%'f (i shagun deggfip pansey 9§ the result of the deternination at

si gned Reé'ﬂf‘ff E’&"t?% F%’Y@?S"é‘ﬁéﬁe RO contain key 30 the step 195 is "YES',
so that %EHENF "pcﬁlﬁf’f ‘Fi%Wanzﬁlfferent key codes KC, so that the
proceed® ?38 1 & e qﬁf Uen I'8H 198c, the CPU nultiply-assi gned channel

nunber do""eemd;dtlf yeqé'ggg ially reads the assigned key data AKD-

"0\ AS wd sc d1a ﬁdetermnatlon at (1) to AKD(N) from
t he a55|dggaﬁ§ (Egy ggeg,teg,ggjes{o itsk NEn-st gp 195 becones "NO', and the

Pr ocessSighd 1a décroisdntdd na@@r,‘gp,ar es the key code contai ned proceeds to
t he nexigosth OBrsdh@Oiedidimold: | 8o SEiSdBon dbe 35 in each of the read assigned key
dat a AKRodé bdledlitie ledit second mode de fonc- .
tionnement.
35
27. Instrument de musique électronique selon Ila
revendication 25, dans lequel lesdites tonalités
spécifiques sont les premigres & Kigéme (K 5 2)
hauteurs les plus faibles parmi les tonalités
_ représentées par les dannées de tonalit§ affec- 40
M’ 1es auxdits canaux générateurs de tonalités.

28. Instrument de musique électronique selon la
revendication 25, dans lequel lesdites tonalités
spécifiques sont les premiéres & Kieme (Ks2) 45
hauteurs les plus hautes parmi Jes tonalités
représentées par les données de tonalité affec-
tées auxdits canaux générateurs de tonalités.

29. instrument de musique électronique sefon la 50
revendication 25, dans lequel lesdites tonalités
spécifiqgues sont des tonalités & Vintérieur
d'une plage de tonalités prédéterminée.
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