
1                 EP 0 318 765 B1                     2 Description
formed by the tone forming means undergoes timewise change. The sequential
read control This invention relates to a tone signal forming  means
performs a control for repeating the se- device employing a system  for
forming a tone        quence. The sequential generation of the tone for-
signal having desired tone color characteristics in   5   ming parameters
in accordance with the sequence accordance with tone signal forming
parameters     is thereby repeated so that timewise change in the such as a
system for forming a tone signal by a    tone of the tone signal formed by
the tone forming filter control using a digital filter, a tone synthesis
means in accordance with the sequence is repeat- system using a frequency
modulation operation or    edly realized. a tone synthesis system using an
amplitude modu-  10   Accordingly, even if the number of the tone lation
operation and, more specifically, to realizing  forming parameters used in
one sequence is limit- of timewise change in the tone color in such tone
ed, the tone color can be repeatedly changed signal forming device.
during necessary sounding time so that adequate As a tone signal forming
device for forming a   timewise change in the tone color can be realized
tone signal of a desired tone color by a filter  15  with a simple circuit
construction. Moreover, a control using a digital filter, there is known a
device  sway can be imparted to the tone color by repeat- disclosed in
EP-A-0 140 008. In realizing timewise  ing the tone color changing sequence
whereby a change in the tone color in this device, plural sets  rich tone
color free from monotonousness can be of different filter coefficients
which differ from stage  realized. to stage of the key touch are stored in
a memory   20    An embodiment of the invention will now be and these
coefficients are read out sequentially    described with reference to the
accompanying with a lapse of time and supplied to the digital    drawings.
filter.                                                In the accompanying
drawings, Similarly, in other tone synthesis systems us-     Fig. 1 is a
block diagram showing an embodi- ing tone forming parameters, plural sets
of different  25  ment of an electronic musical instrument incor- tone
forming parameters are stored in a memory        porating the tone signal
forming device accord- and these parameters are sequentially read out
ing to the invention; with a lapse of time to form a tone in accordance
Fig. 2 is a block diagram showing an example with the read out parameters.
each of a filter coefficient generation circuit and However, for
continuously changing filter coeffi-  30  a sequence control circuit in
Fig. 1; cients or other tone forming parameters one after     Fig. 3 is a
diagram showing an example each of another during tone sounding time which
lasts long,   memory maps of a parameter reading sequence considerable
number of filter coefficients or other   memory and a frequency memory; and
tone forming parameters must be stored in a mem-      Fig. 4 is a block
diagram showing another em- ory and this necessitates a memory of a
consider-  35  bodiment of the invention. ably large capacity. In view of
economic aspect        Fig. 1 is an embodiment of the invention ap- and
size of the device, there is limit to the number  plied to a tone signal
forming device adapted to of parameters which can be prepared with a result
form a tone signal of a desired tone color by a filter that it is difficult
to realize adequate timewise    control using a digital filter and, more
particularly, change in the tone color for a tone such as a   40  an
embodiment of the tone signal forming device sustain tone which has a
relatively long sounding   according to the invention applied to an
electronic time.                                               musical
instrument of a keyboard type. It is, therefore, an object of the invention
to    In Fig. 1, a keyboard 10 has a plurality of keys provide a tone
signal forming device capable of     for designating tone pitches of tones
to be gen- realizing adequate timewise change in the tone   45  erated. A
depressed key detection circuit 11 de- color with an economized
construction.              tects a key depressed in the keyboard 10 and The
tone signal forming device of the invention  thereupon produces a key code
KC for de- has the features of claim 1.                        scriminating
the depressed key, a key-on signal The memory means sequentially generates
dif-     KON (a signal which maintains a state "1" during ferent tone
forming parameters by timewise chang-  5o  depression of a key) and a
key-on pulse KONP (a ing them one after another in accordance with a
pulse which is turned temporarily to "1" at the predetermined sequence. The
generated tone for-     beginning of depression of the key". For brevity of
ming parameters are applied to the tone forming     explanation, the
illustrated electronic musical inst- means and a tone having tone color
characteristics  trument is assumed to be a monophonic musical based on
these tone forming parameters is formed   55  instrument and, when plural
keys have been de- by the tone forming means. By the timewise
pressed simultaneously, the depressed key detec- change in the tone forming
parameters in the pre-  tion circuit 11 produces the signals KC, KON and
determined sequence, the tone color of the tone     KONP with respect to a
single depressed key in 2    
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predetermined single tone pref-   parameter data (FM system) and a system
in which erential selection standard. It should be noted that  tone
waveshape sample value data is obtained by a polyphonic specification will
be achieved by em-  executing a predetermined amplitude modulation ploying
a known key assigner device.                operation using the address
signal AD as phase A note clock generation circuit 12 generates a   5
angle parameter data (AM system). If the memory note clock pulse NCK of a
frequency correspond-    reading system is used, a tone waveshape stored
ing to the tone pitch of the depressed key in      in the waveshape memory
may be a waveshape of response to the key code KC provided by the
one cycle only but a waveshape of plural cycles is depressed key detection
circuit 11. This note clock  preferable in improving the tone quality. As
the pulse NCK is supplied to an address signal genera-  1o  system in which
a waveshape of plural cycles is tion circuit 13. This address signal
generation cir-  stored in a waveshape memory and read out from cuit 13
counts the note clock pulse NCK and gen-   it, various systems are known
which include, for erates an address signal AD for accessing tone
example, a system disclosed in US-A-4,383,462 in waveshape sample value
data. The address signal  - which a full waveshape from start of sounding
of a generation circuit 13 produces also a timing signal  15  tone to the
end thereof is stored and this TM each time it has generated address
signals AD    waveshape is read out once, a system disclosed in for one
cycle of the tone waveshape. This timing    JP-A-58-142396 in which a
waveshape of plural signal TM is used as a reference signal of time
cycles of attack portion and a waveshape of one or measuring for a timewise
change control of tone     plural cycles of sustain portion are stored and
the \   color. Depending upon the tone signal generation   20   waveshape
of the attack portion is read out once system adopted in a tone generator
16, the ad-      and thereafter the waveshape of the sustain portion dress
signal AD corresponding to phase of one      is repeatedly read out, and a
system disclosed in cycle of the tone waveshape only may be repeat-
US-A-4,633,749  in  which  dispersely  sampled edly generated or the
address signal AD corre-      waveshapes are stored, a waveshape to be read
sponding to phase over plural cycle of the tone   25  out is designated by
timewise changing it one after waveshape may be generated only once or
repeat-     another and the designated waveshape is repeat- edly. The
address signal AD may be reset to its     edly read out. Any one of these
known systems initial value in response to the key-on pulse KONP  may be
employed in the tone generator 16. The provided by the depressed key
detection circuit 11.  tone color code TC and the touch data TD may be A
key touch detection device 14 detects touch   30  applied to the tone
generator 16 and a tone signal applied to the depressed key in the keyboard
10.    having a tone color determined or controlled in The device 14 may
detect either one of initial touch  accordance with these data may be
generated by and after touch. The key touch detection device 14  the tone
generator 16. produces touch data TD representing the detected       The
digtial tone waveshape sample value data key touch. A tone color selection
device 15 con-   35  generated by the tone generator 16 is applied to a
sists of a group of operators for selecting a tone  digital filter 17. The
digital tone waveshape sample color of a tone to be generated and produces
a      value data provided by the digital filter 17 is ap- tone color code
TC representing the tone color      plied to a digital-to-analog convertor
18 in which j  name of a selected tone color.                      the data
is converted to an analog tone signal and The tone generator 16 generates,
responsive to  40  this analog signal is supplied to a sound system 19 the
address signal AD provided by the address      for sounding of the tone.
signal generation circuit 13, digital tone waveshape   The digital filter
17 performs filter operation sample value data and imparts a tone volume
en-     against a digital tone signal provided by the tone velope to the
tone in response to the key-on signal  generator 16 in accordance with
filter characteris- KON and the key-on pulse KONP provided by the   45
tics set therein for subjecting the tone signal to depressed key detection
circuit 11. Any known       tone color setting control, tone color timewise
tone signal generation system may be employed       change control and
other controls. The filter char- for tone generation in the tone generator
16. Known  acteristics are determined in accordance with a set tone signal
generation systems which can be em-     of filter coefficients CF provided
by a filter coeffi- ployed include, for example, a system  in which   5o
cient generation circuit 20. tone waveshape sample value data stored in a
The filter coefficient generation circuit 20 se- waveshape memory is
sequentially read out in re-    quentially generates different sets of
filter coeffi- sponse to the address signal AD which changes       cients
by timewise changing these sets in a pre- with the tone pitch of the tone
to be generated     determined sequence. This circuit 20 constitutes
(memory reading system), a system in which tone   55  "parameter generation
means for sequentially gen- waveshape sample value data is obtained by ex-
erating different tone forming parameters by time- ecuting a predetermined
frequency modulation op-    wise changing them in a predetermined
sequence". eration using the address signal AD as phase angle 3    



5                 EP 0 318 755 B1                     6 A sequence control
circuit 21 is provided in    memories 23 and 24 have plural banks BN1, BN2,
association with the filter coefficient circuit 20. The  BN3 .  These banks
BN1, BN2, BN3 . ..... cor- Sequence control circuit 21 performs control so
as  respond  respectively  to individual sequences. o repeat the sequential
generation of the different  When a desired tone is formed, one bank (one
of sets of filter coefficients by repeating the sequence   5   BN1 BN2,
BN3, ..... ) is designated by bank ad- of generation of the sets of filter
coefficients in the  dress data BN and a sequence corresponding to filter
coefficient generation circuit 20.          this designated bank is
selected. The bank address The fitter characteristics of the digital filter
17  data BN is generated by a bank address memory should preferably be
determined in accordance      26. with various tone color setting and
controlling fac-  10  To the bank address memory 26 are applied tors. For
this purpose, for example. the filter coeffi-  various tone color setting
and controlling factors cient generation circuit 20 should preferably be
such as the above described tone color code TC, supplied with the tone
color code TC for perform-  touch data TD, key-code KC, and operator output
ing the steady tone color setting in accordance with  output data OPD and
bank address data BN for the tone color kind selected by the tone color  15
designating one bank (one of BN1, BN2, BN3 ...... selection device 15, with
the touch data TD for    is read out in response to the input data.
performing the tone color control and other control    One bank has plural
addresses 0, 1, 2.   n in response to the key touch, with the key code KC
and an address among the addresses 0, 1, 2.   n or performing the tone
color control and other    at which the stored data should be read out is
control in response to the tone pitch ( or tone   20  designated by the
sequence address data SAD. range), with the key-on pulse KONP and the
timing      The sequence counter 25 is reset to key-on signal TM for
performing the variable tone color    starting time (time of starting
sounding) by the key- control in response to lapse of time after depres-
on pulse KONP and thereafter performs upcounting sion of the key and with
output data OPD of a       by 1 when a signal "1,, is produced as
coincidence suitable control operator 34 for performing the tone   25
output EQ1 from a comparator 27. color control in response to manual
operation by       The comparator 27 compares the cycle num- the player, so
that filter coefficients CF are gen-  ber data CN produced by the period
number mem- erated in accordance with these various tone color  ory 24 with
the count output of the cycle number setting and controlling factors. For
performing a   28 and, when the two data coincide with each sequence
control responsive to these data TC, TD   30  other. produces a signal "1"
as the coincidence KC and OPD, these data may be supplied also to
output EQ1. The cycle number counter 28 is reset the sequence control
circuit 21.                   to the key-on starting time ( time of
starting soun- An example each of the filter coefficient gen-  ding) by the
key-on pulse KONP supplied through eration circuit 20 and the sequence
control circuit  an OR gate 29 and thereafter performs upcounting 21 will
be described with reference to Fig. 2.  35  by 1 each time the timing
signal TM is applied In the filter coefficient generation circuit 20, a
from the address signal generation circuit 13 (i.e., parameter memory 22
stores a number of sets of      each time sounding of one cycle of the tone
filter coefficients. A parameter readout sequence   waveshape has been
made). The coincidence out- memory 23 stores parameter address data PAD for
put EQ1 of the comparator 27 is applied to a reset designating a set of
filter coefficients to be read out  40  input of the cycle number counter
28 so that the from the parameter memory 22. The memory 23         cycle
number counter 28 is reset when a cycle stores plural parameter address
data PAD in a       number corresponding to the cycle number data
predetermined sequence and sequentially provides    CN has been counted by
the cycle number counter each parameter address data in this sequence by
28. timewise changing it one after another in response   45  In the filter
coefficient generation circuit 20, to input of sequence address data SAD. A
cycle      one bank (one of BN1, BN2, BN3 . ..... ) in the number memory 24
stores data for setting timing    parameter readout sequence memory 23 and
the of changing the set of filter coefficients to be read  cycle number
memory 24 designated by the band out from the parameter memory 22 as data
in the     address data BN is brought into a state in which form  of cycle
number of tone waveshape, i.e.,  5o  reading can be made. Upon start of
depression of cycle number data CN and provides this cycle        a key,
the count of the sequence counter 25 is number data CN by timewise changing
it in re-      reset to Q", the initial address 0 in the bank is sponse to
the input of the sequence address data    designated by the sequence
address data SAD, the SAD. The sequence address data SAD is gen-
cycle number data CN stored at the address 0 is erated by a sequence
counter 25.              55  read out from the cycle number memory 24 and
An example each of memory maps of the           the parameter address data
PAD stored at the parameter readout sequence memory 23 and the
address 0 is read out from the parameter readout cycle number memory 24 is
shown in Fig. 3. These   sequence memory 23. A set of filter coefficients 4
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the parameter memory 22 in       output EQ2 of the comparator 32 becomes a
signal response to this parameter address data PAD and    "1" and this
signal "1" is applied to an AND gate applied to the digital filter 17 (Fig.
1). In this man-  33. To the other input of the AND gate 22 is ner, the
digital filter 17 is set to filter characteristics  applied the coincidence
output EQ1 of the com- corresponding to these filter coefficients.    5
parator 27. Upon lapse of the cycle number of the Upon generation of tone
waveshapes of the       cycle number data CN in the repeat end address,
same cycle number as the cycle number data CN,     the AND gate 33 is
enabled to provide a signal "1 " the comparison output EQ1 of the
comparator 27    to a preset control input PR of the sequence coun- becomes
"1" , the count of the sequence counter    ter 25 thereby causing the
repeat start address 25 becomes 1, the second address 1 in the bank is  10
data RSA to be preset in the sequence counter 25. designated by the
sequence address data SAD, the   The sequence counter 25 continues
upcounting cycle number data CN stored at the address 1 is    responsive to
the coincidence output EQ1 of the read out from the cycle number memory 24
and       comparator 27 using this time the preset repeat the parameter
address data PAD stored at the       start address data RSA as the initial
value. The address 1 is read out from the parameter readout  15  sequence
counter 25 is of a preset preference type sequence memory 23. In accordance
with change      and does not perform upcounting responsive to the in the
parameter address data PAD, the set of filter  coincidence output EQ1 of
the comparator 27 when coefficients read out from the parameter memory
the repeat start address data RSA is preset. 22 are changed so that the
filter characteristics of  In the above described manner, a sequence the
digital filter 17 are also changed.       20  address in one bank, i.e.,
one sequence, desig- As described above, each time the tone          nated
by the sequence address data SAD starts waveshape cycle number of a tone to
be generated   from address "0" at the start of sounding of the has reached
the cycle number programmed in the     tone as described above and changes
to "1", "2", cycle number memory 24, i.e., as time elapses, the  ..... and
one sequence ends when the sequence sequence address data SAD provided by
the se-  25  address has reached the address designated by quence counter
25 increases and this causes the    the repeat end address data REA. Then,
the se- parameter address data PAD read out from the       quence address
returns to the address designated parameter readout sequence  memory  23
to         by the repeat start address data RSA and there- change. This
change in the parameter address data  after the sequence from the address
designated by PAD in turn brings about change in the set of filter  30  the
repeat start address data RSA to the address coefficients read out from the
parameter memory.   designated by the repeat end address data REA is 22
with resulting timewise change in the filter char-  repeated. By this
arrangement, during sounding of acteristics of the digital filter 17.
the tone, the filter characteristics of the digital filter The sequence
control circuit 21 comprises a     17 are repeatedly changed whereby
adequate repeat start address memory 30, a repeat end   35  timewise change
of the tone color can be realised. address memory 31, a comparator 32 and
an AND         This invention can be applied not only to a gate 33. The
repeat start address memory 30        case where a tone signal of a desired
tone color is stores repeat start address data RSA designating a  formed by
the filter control using a digital filter but start address for repeating a
sequence for each    also to cases where other tone color forming sys- bank
BN1, BN2, BN3 . ..... . i.e., for each sequence.  40  tems are used. Fig. 4
shows an example of such The repeat start address data RSA of one bank
other cases. In Fig. 4, the tone generator 16 is (one of BN1, BN2, BN3 .
..... ) is read out in re-  controlled by a tone forming parameter
generated sponse to the bank address data BN. This repeat    by a parameter
generation circuit 200 and a tone start address data RSA is supplied to a
preset data  signal having a tone color characteristic corre- input of the
sequence counter 25.             45  sponding to the parameter thereby is
produced. If A repeat end address memory 31 stores repeat    the tone
forming system of a desired tone in the end address data REA designating an
end address    tone generator 16 is the frequency modulation op- for
repeating a sequence for each bank BN1, BN2,   eration system, the tone
forming parameter gen- BN3 .  , i.e., for each sequence. The repeat end
erated by the parameter generation cirucit 200 is a address data REA of one
bank (one of BN1, BN2,  50  frequency modulation operation parameter. In
this BN3 .    ) is read out in response to the bank     case, plural sets
of different frequency modulation address data BN. This repeat end address
data      operation parameters are sequentially generated by REA is
supplied to the comparator 32.              timewise changing them in a
predetermined se- To the other input of the comparator 32 is      quence
and supplied to the tone generator 16. In applied the sequence address data
SAD provided   55  this case, the parameter generation circuit 200 may by
the sequence address counter 25. Upon reach-    be constructed
substantially in the same manner as ing of the sequence address data SAD to
the same   the filter coefficient generation circuit 20 in Fig. 2 value as
the end address data REA, coincidence     except that the parameters stored
in the parameter 5    
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substituted by the frequency mod-    ever is not limited to this but the
control for time- ulation operation parameters. A sequence control    wise
changeing the parameter may be performed 'ircuit 210 may be constructed
substantially in the  by using a clock signal corresponding to time or same
manner as the sequence control circuit 21 in  other timing signal. Fig. 2.
5       The coding system of waveshape data in the In Fig. 4, if the tone
forming system  of a     waveshape memory in the the tone generator 16 is
desired tone in the tone generator 16 is the am-    not limited to the PCM
system but other suitable plitude modulation operation system, the tone
for-  system such as the difference PCM system and ming parameter generated
by the parameter gen-     the delta modulation (DM) system  may be em-
eration circuit 200 is an amplitude modulation op-   10  ployed. oration
parameter. In this case, plural sets of dif-   In the embodiment of Fig. 1,
the note clock ferent amplitude modulation operation parameters    pulse
NCK is generated in response to the address are sequentially generated by
timewise changing     signal AD. Alternatively, the address signal AD may
them in a predetermined sequence and supplied to    be generated by
computing a numerical value cor- the tone generator 16. In this case, the
parameter   15  responding to the tone pitch frequency. generation circuit
200 may be constructed substan-     This invention is applicable not only
to forming tially in the same manner as the filter coefficient  of a tone
signal of a scale note but also to forming generation circuit 20 in Fig. 2
except that the     of a tone signal of rhythm sound (percussion instru-
'arameter stored in the parameter memory 22 is     ment sound). substituted
by the amplitude modulation operation   20    As described above, according
to the invention, parameters.                                         by
sequentially generating different tone forming In Fig. 4, if the tone
forming system  of a     parameters by timewise changing them one after
desired tone in the tone generator 16 is the har-   another in a
predetermined sebquence and repeat- monics synthesis operation system, the
tone for-    ing this sequence, the tone color can be repeatedly ming
parameter generated by the parameter gen-   25  changed during necessary
sounding time of the eration circuit 200 is a harmonic coefficient. In this
tone despite the limited number in the sets of the case, sets of different
harmonic coefficients are  tone forming parameter whereby adequate time-
sequentially generated by timewise changing them    wise change in the tone
color can be realized with in a predetermined sequence and supplied to the
a simple circuit construction. Besides, by repeating tone generator 16. In
this case, the parameter  ao  of the tone color change sequence, a sway
effect generation circuit 200 may be constructed substan-  can be imparted
to the tone color with a result that tially in the same manner as the
filter coefficient  a rich tone color free from monotonousness can be
generation circuit 20 in Fig. 2 except that the    realized. parameter
stored in the parameter memory 22 is substituted by the harmonic
coefficient.       35  Claims In the above described embodiment, the. pa-
rameter address PAD is stored in the parameter      A. A tone signal
forming device comprising: readout sequence memory in a predetermined se-
parameter memory means (22) storing differ- quence, the parameter address
data PAD is once           ent tone forming parameters; read out as the
sequence progresses, and the   40      tone forming means (16,17) receiving
the tone parameter such as filter coefficients is read out      forming
parameters read out from said param- form the parameter memory 22 in
accordance with        eter memory means (22) for forming a tone this
parameter address data PAD. The invention is      signal having tone color
characteristics based not limited to this but the parameter such as filter
on these tone forming parameters; coefficients may be stored directly in a
predeter-  45  characterized by: mined sequence and this parameter may be
read          sequential read control means (21) for sequen- out directly
as the sequence progresses.               tially reading out the different
tone forming In the above described embodiment, only one         parameters
from  said  parameter memory sequence is provided for the rise portion of a
tone    means (22) by timewise changing them one and the sequence for the
sustain portion of a tone   50  after another in a predetermined sequence
and is repeated. The invention is not limited to this but  repeating the
sequential reading of said dif- a sequence for other part may be repeated
or the       ferent tone forming parameters by repeating at entire sequence
may be repeated.                       least a part of said sequence. In
the above described embodiment, for time- wise control, the control for
changing the parameter  55  2. A tone signal forming device as defined in
is performed in accordance with the cycle number       claim  1 wherein
said tone forming means by using the timing signal TM associated with the
(16,17) comprises a digital filter (17) whose cycle of the tone waveshape.
The invention how-        filter characteristics are controlled by a given
6    



memory 22 are substituted by the frequency mod-       ever is not limited
to this but the control for time- ulation operation parameters. A sequence
control      wise changeing the parameter may be performed ircuit 210 may
be constructed substantially in the   by using a clock signal corresponding
to time or same manner as the sequence control circuit 21 in     other
timing signal. Fig. 2.                                          5       The
coding system of waveshape data in the In Fig. 4, if the tone forming
system  of a       waveshape memory in the the tone generator 16 is.
desired tone in the tone generator 16 is the am-      not limited to the
POM system but other suitable plitude modulation operation system, the tone
for-   system such as the difference PCM system and ming parameter
generated by the parameter gen-        the delta modulation (DM) system
may be em- eration circuit 200 is an amplitude modulation op-   Jo  ployed.
eration parameter. In this case, plural set- of dif-    In the embodiment
of Fig. 1, the note clock ferent amplitude modulation operation parameters
pulse MCK is generated in response to the address are sequentially
generated by timewise changing       signal AD. Alternatively. the address
signal AD may them in a predetermined sequence and supplied to     be
generated by compuling a numerical value cor- the tone generator 16. In
this case. the parameter   15  responding to the tone pitch frequency.
generation circuit 200 may be constructed substan-      This invention is
applicable not only to forming tially in the same manner as the filter.
coe'ficient  of a tone signal of a scale note but also to forming
generation circuit 20 in Fig. 2 except that the       of a tone signal of
rhythm sound (percussion instru- parameter stored in the parameter memory
22 is        ment sound). Substituted by the amplitude modulation operation
20   As described above, according to the invention, parameters.
by sequentially generating different tone forming In Fig. 4, if the tone
forming system  of a       parameters by timewise changing them one after
desired tone in the tone generator 16 is the har-     another in a
predetermined sebquence and repeat- monics synthesis operation system, the
tone for-     ing this sequence. the tone color can be repeatedly ming
parameter generated by the parameter gen-   25   changed during necessary
sounding time of the eration circuit 200 is a harmonic coefficient. In this
tone despite the limited number in the sets of the case, sets of different
harmonic coefficients are    tone forming parameter whereby adequate time-
sequentially generated by timewise changing them      wise change in the
tone color can be realized with in a predetermined sequence and supplied to
the       a simple circuit construction. Besides, by repeating tone
generator 16. In this case, the parameter   30   of the tone color change
sequence, a sway effect generation circuit 200 may be constructed substan-
can be imparted to the tone color with a result that tially in the same
manner as the filter coefficient   a rich tone color free from
monotonousness can be generation circuit 20 in Fig. 2 except that the
realized. parameter stored in the parameter memory 22 if substituted by the
harmonic coefficient.         35   Claims In the above described
embodiment. the pa rameter address PAD is stored in the parameter        1.
A tone signal forming device comprising: readout sequence memory in a
predetermined so           parameter memory means (22) storing differ-
quence, the parameter address data PAD is once           ent tone forming
parameters: read out as the sequence progresses, and the   40      tone
forming means (16,17) receiving the tone parameter such as filter
coefficients is read out       forming parameters read out from said param-
form the parameter memory 22 in accordance with           eter memory means
(22) for forming a tone this parameter address data PAD The invention is
signal having tone color characteristics based not limited. to this but the
parameter such as filler   on these tone forming parameters; coefficients
may be stored directly in a predeter-  45    characterized by: mined
sequence and this parameter may be read            sequential read control
means (21) for sequen- out directly as the sequence progresses.
tially reading out the different tone forming In the above described
embodiment. only one::          parameters  from  said  parameter memory
sequence is provided for the rise portion of a tone        moans (22) by
timewise changing them one and the sequence for the sustain portion of a
tone..  so  after another in a predetermined sequence and is repeated. The
invention is not limited to this but   repeating the sequential reading of
said dif- a sequence for other part may be repeated or the        ferent
tone forming parameters by repeating at entire sequence may be repeated
least a part of said sequence. In the above described embodiment. for time-
wise control, the control for changing the parameter   55   2. A tone
signal forming device as defined in is performed in accordance with the
cycle number         claim  1 wherein said tone forming means by using the
timing signal TM associated with th:         (16,17) comprises a digital
filter (17) whose cycle of the tone waveshape. The invention
fillet characteristics are controlled by a given 6    (err)
(err) 



(err) filter coefficient (CF) and said tone forming        basierende
Tonfarbencharakteristik aufweist; parameters are filter coefficients.
gekennzeichnet durch eine sequentielle Auslesesteuereinrichtung (21) i 3~ A
tone signal forming device as defined in             zum sequentiellen
Auslesen der verschiedenen claim  1 wherein said tone forming means   s
Tonerzeugungsparameter aus der Parameter- forms a tone signal by frequency
modulation          speichereinrichtung (22) durch deren zeitliche
operation and said tone forming parameters           Anderung nacheinander
in einer vorbestimm- are frequency modulation operation param-
ten Abfolge, und zum  Wiederholen des se- eters.
quentiellen Auslesens der verschiedenen Ton- 10      erzeugungsparameter
durch Wiederholen min- 4. A tone signal forming device as defined in
destens eines Teils der Abfolge. claim 1 wherein said tone forming means
forms a tone signal by harmonic synthesis        2.
Tonsignalerzeugungsvorrichtung   nach   An- operation and said tone forming
parameters           spruch 1, bei der die Tonerzeugungseinrich- are
harmonic coefficients.                  rs       tung (16,17) ein
Digitalfilter (17) aufweist, des- sen Filtercharakteristik durch einen
vorgegebe- 5. A tone signal forming device as defined in            nen
Filterkoeffizienten (CF) gesteuert ist, und claim  1 which further
comprises selection           bei der die Tonerzeugungsparameter Filterko-
means (14,15) for selecting said different tone      effizienten sind.
forming parameters to be read out from said   20 parameter memory means
(22).                     3. Tonsignalerzeugungsvorrichtung   nach   An-
spruch 1, bei der die Tonerzeugungseinrich- 6. A tone signal forming device
as defined in           tung ein Tonsignal durch eine Frequenzmodu- claim 5
wherein said selection means (14,15)         lationsoperation bildet und
die Tonerzeugungs- is a tone color selector for selecting a desired   25
parameter Frequenzmodulationsoperations-Pa- tone color.
rameter sind. 7. A tone signal forming device as defined in        4.
Tonsignalerzeugungsvorrichtung   nach   An- claim 5 wherein said selection
means (14,15)         spruch 1, bei der die Tonerzeugungseinrich- selects a
set of the different tone forming pa-   30.  tung    ein    Tonsignal
durch    eine rameters in response to tone pitch or tone
Harmonischensynthese-Operation  bildet und range of a tone to be generated.
die Tonerzeugungsparameter Harmonischen- koeffizienten sind. 8  A tone
signal forming device as defined in claim 5 which further comprises a
keyboard   35  5. Tonsignalerzeugungsvorrichtung   nach   An- (10) having a
plurality of keys for selecting a      spruch 1, ferner mit eaner
Wfhleinrichtung tone pitch of a tone to be generated and said
(14,15) zum  WIhlen der verschiedenen aus selection means (14,15) detects
touch of a key       der Parameterspeichereinrichtung (22) auszule- J)
depressed in said keyboard and selects a set          senden
Tonerzeugungsparameter. of the different tone forming parameters in  40
response to the detected touch.                  6.
Tonsignalerzeugungsvorrichtung   nach   An- spruch 5, bei der die
Wghleinrichtung (14,15) 9. A tone signal forming device as defined in
ein Tonfarbenselektor zum Wahlen elner ge- claim 5 wherein said selection
means com-            wUnschten Tonfarbe ist. prises an operator (34) for
selecting or control-  45 ling said different tone forming parameters.
7. Tonsignalerzeugungsvorrichtung   nach   An- spruch 5, bei der die
Wahleinrichtung (14,15) Patentansprache
als Reaktion auf eine Tonh6he oder einen Ton- bereich eines zu erzeugenden
Tons einen Satz 1. Tonsignalerzeugungsvorrichtung mit           so
der verschiedenen Tonerzeugungsparameter einer Parameterspeichereinrichtung
(22) zum          w~hit. Speichern verschiedener Tonerzeugungspara- meter;
8  Tonsignalerzeugungsvorrichtung   nach   An- einer die aus der
Parameterspeichereinrich-          spruch 5, die ferner eine Tastatur (10)
mit tung (22) ausgelesenen Tonerzeugungspara-   55       mehreren Tasten
zum  Wahlen der Tonh6he meter empfangenden Tonerzeugungseinrich-
eines zu erzeugenden Tons aufweist und bei tung (16,17) zum Erzeugen eines
Tonsignals,          der die W~hleinrichtung (14,15) den Druck el- das eine
auf diesen Tonerzeugungsparametern          ner gedrUckten Taste der
Tastatur erkennt und 7    13                 EP 0 318 755 B1
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als Reaktion auf den erkannten Druck einen      5. Un dispositif de
formation de signal sonore tel Satz der verschiedenen Tonerzeugungspara-
quo defini dans 1a revendication 1, comprenant meter wahlt.
egalement un moyen de selection (14, 15) pour s~lectionner lesdits
diff6rents parametres 9. Tonsignalerzeugungsvorrichtung   nach   An-   5
de formation de son que l'on vout lire dans spruch 5, bei der die
Wahleinrichtung einen        ledit moyen de m~morisation de parametres
Operator (34) zum Wahlen oder Steuern der           (22). verschiedenen
Tonerzeugungsparameter auf- weist.
6. Un dispositif de formation de signal sonore tel 10      que d6fini dans
la revendication 5, dans lequel Revendicatlons
ledit moyen de s6lection (14, 15) est un s6lec- teur de timbre destine a
s6lectionner un timbre 1. Un dispositif de formation de signal sonore,
d6sir6. comprenant un moyen de mdmorisation de parametres (22) pour stocker
diff6rents para-  15  7. Un dispositif de formation de signal sonore tel
metres de formation de son ; un moyen de            que defini dans la
revendication 5, dans lequel formation de son (16, 17) recevant les
pararnm-     ledit moyen de selection (14, 15) sdlectionne tres de
formation de son lus dans ledit moyen       une serie des diff6rents
parametres de forma- de memorisation de parametres (22) pour for-
tion de son en rdponse a la hauteur ou a la mer un signal sonore poss6dant
des caract6-   20    gamme d'un son que l'on veut generer. ristiques de
timbre bas6es sur ces paramatres de formation de son, caracteris6 en ce
qu'il    8. Un dispositif de formation de signal sonore tel comprend un
moyen de commando de lecture            que dsfini dans la revendication 5,
comprenant sequentiolle (21) pour lire sequentiellement les    6galement un
clavier (10) comportant une plu- differents parametres de formation de son
25      ralit6 de touches pour sdlectionner la hauteur dans ledit moyen de
m6morisation de parame-         d'un son quo l'on veut g6n6rer, et ledit
moyen tres (22) en les modifiant dans le temps l'un       de selection (14,
15) detecte l'actionnement apres l'autre selon une s6quence pred~termi-
d'une touche enfoncde sur ledit clavier et se- nde et en rep6tant la
lecture sequentielle des-     lectionne une s6rie des diff6rents parambtres
dits diff6rents parametres de formation de son   30  de formation de son en
r6ponse a l'actionne- en rdp6tant au moins une partie de ladite s6-
ment d6tect6. quence. 9. Un dispositif de formation de signal sonore tel 2.
Un dispositif de formation de signal sonore tel     que d~fini dans la
revendication 5, dans loquel que defini dans la revendication 1, dans
loquel  35  ledit moyen de s6lection comprend un opera- ledit moyen de
formation de son (16, 17) com-      tour (34) pour s6lectionner ou
commander les- prend un filtre numerique (17) dont les caract6-    dits
diff~rents parametres de formation de son. ristiques de filtrage sont
commandees par un J   coefficient de filtrage donne (CF) et lesdits
parametres de formation de son sont des coef-  40 ficients de filtrage. 3.
Un dispositif de formation de signal sonore tel quo defini dans la
revendication 1, dans lequel ledit moyon de formation do son forme un   45
signal sonore par fonctionnement en modula- tion de fr6quence et lesdits
parametres de formation de son sont des paramatres de fonc- tionnement en
modulation de fr6quence. 50 4. Un dispositif de formation de signal sonore
tel quo d6fini dans la revendication 1, dans lequel ledit moyen de
formation de son forme un signal sonore par fonctionnement en synthese
harmonique et lesdits parametres de formation   55 de son sont des
coefficients harmoniques. 8    


