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US-A-4 461 199 describes an electronic musi- cal instrument having a
parameter supply device This invention relates to a parameter supply    for
supplying parameters of different tone char- device for storing parameters
determining char-       acteristics. The parameter supply device comprises
characteristics of a tone such as waveshape data in a   5   a read address
information generator consisting out memory of an electronic musical
instrument and     of plural address information memory devices each
reading out these parameters in accordance with     of which stores a
different parameter. This includes plural parameter determining factors
and, more     the necessity of a high memory capacity. particularly, to
improvement in an address system      It is an object of the invention to
propose an for accessing the memory.                     to  address system
capable of eliminating the above In a case where tone waveshapes of
different    described waste in the memory construction and characteristics
are to be generated in accordance   also simplifying the construction of
the address with plural tone color control factors (e.g., key   generation
circuit and coping with the change in touch, tone range or tone color
selection informa-  the circuit design with a minimum modification, and
tion etc.), waveshapes of different characteristics   15  provide a
parameter supply device capable of sup- are stored in a memory and these
waveshapes are     plying parameters in accordance with such address
selectively read out in accordance with the tone    system. color control
factors. In a prior art device, the      The parameter supply device
according to a memory storing such waveshapes is directly ac-     first
aspect of the invention is defined by claim 1. processed in accordance with
the tone color control  20    According to this invention, for reading out
a factors and, in this case, the following problem    parameter
representing a characteristic of a musi- arises.
cal tone determined by a combination of first and If the memory has a
common construction for     second information from the memory means, the
all combinations of control factors, there occurs  first and second
information are not directly ad- waste of the memory capacity. If, for
example, the   25  dress inputted to the memory means but a first adopted
construction is such that waveshapes cor-   address corresponding to the
first information is responding to key touch in N stages are stored for
outputted from the address generating means, a each tone range, the memory
must have a capacity   second address is generated by calculating this for
storing waveshape data of N times of the num-   first address and the
second information and the ber of the tone ranges. It is however
unnecessary   30  parameter is read out from a location designated in some
tone ranges to store waveshapes which       by this second address. By
adopting such indirect are different for the respective key touches of the
address system, a minor change has only to be N stages and common waveshape
data can be           made in the address generating means in a case used
for two stages or three stages in one tone     where the memory
construction of the memory range. In such case, there occurs waste in the
35   means has been changed so that it is unnecessary memory construction
in which N waveshape data      to change the hardware construction of the
entire are stored for each tone range because the same     circuit.
waveshape data are stored in duplication in some       A parameter supply
device according to an- tone ranges.
other aspect of the invention is defined by claim 4. If the memory
construction is changed in ac-  40   In the address memory means provided
for cordance with the combination of the control fac-   each parameter
determining factor, address data is tors, i.e., in such a case that common
waveshape    stored individually for each parameter determining is stored
for key touches of every two stages in   factor and, in the address memory
means cor- some tone ranges, other common waveshape data      responding to
at least one parameter determining is stored for key touches of every three
stages in  45  factor, address data stored therein is read out in other
tone ranges and waveshape data which is       accordance with combination
of this parameter de- different for each stage of key touch is stored in
termining factor and data corresponding to at least still other tone
ranges, waste of the memory capac-  another parameter determining factor.
The address ity can be avoided. In this case, however, an ad-   data read
out from the address memory means dress generating circuit must be
constructed in  50  individually in correspondence to each parameter such a
manner that it can generate proper address   determining factor is operated
by the operation signals for all combinations of the control factors  means
whereby an address signal correponding to which result in a very complex
circuit construction.  combination of these parameter determining factors
Besides, the change in the memory construction     is formed by the
operation means. A set of param- must be accompanied by change in the
hardware  55  eters is read out from  the parameter memory construction of
the entire address generation circuit  means in response to this address
signal. and this involves a troublesome change in the          According to
the invention in which, in sum, circuit design.
address data is readout individually in accordance 2    
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determining factor, an address  namely a tone color selected by the tone
color signal is formed by operating this address data and  selection
circuit 13, a tone pitch (or a tone range) a set of parameters
corresponding to combination   of a key depressed in the keyboard 10 and a
key of the respective parameter determining factors in     touch detected
by the touch detection circuit 12. accordance with this address signal, the
memory   5   A data memory 14 is a memory storing various construction for
the parameter memory means can    data and includes, for example, a
frequency num- be changed in accordance with combination of the   ber
memory 15, an address memory 16, a param- parameter determining factors so
that waste of the  eter memory 17 and a waveshape memory 18. A memory can
be avoided. Since the address system    memory reading control circuit 19
controls reading adopted in the invention is an indirect address   10  of
the data memory 14 in accordance with data VN, system in which the adrress
signal for reading out  TCH, KC, KON and KONP corresponding to the a
parameter is formed on the basis of address data  respective parameters and
supplies parameter data stored in correspondence to each parameter deter-
necessary for forming a tone to a tone generation mining factor, data
stored in necessary position in  circuit 20. The tone generation circuit 20
generates the address memory means has only to be   15   a tone signal in
accordance with parameter data changed if the memory construction of the
param-   supplied thereto. The circuit 20 generates a tone eter memory
means is to be changed and it is       signal by, for example, controlling
reading of the unnecessary to change the hardware construction    waveshape
memory 18 and generation of an en- of the entire circuit. Further, in the
memory means  velope shape in accordance with the parameter corresponding
to at least one parameter determin-  20  data supplied. A tone signal
generated is supplied ing factor, an address system in hierarchy is adopt-
to a sound system 21. ed, i.e., address data stored therein is read out in
An example of the data memory 14 will be accordance with combination of
that parameter de-  described with reference to a memory map shown
termining factor and at least another parameter    in Fig. 2. determining
factor and, accordingly, change in the   25  The frequency number memory 15
stores, for construction of the parameter memory means can     each of
keys, frequency number FN which is a be coped with by a minimum
modification in the     constant corresponding to a tone frequency. The
address memory means so that the device can        frequency number memory
15 produces a frequen- enjoy a high degree of freedom in changing data.
cy number FN corresponding to a key code KC An embodiment of the invention
will now be   30  which is used as the address signal in this memory
described with reference to the accompanying       15. This frequency
number memory 15 occupies a drawings.
storage area starting from absolute address 0 in In the accompanying
drawings,                  the data memory 14. Fig. 1 is a block diagram
showing the entire        A voice directory (voice address memory) 16a
construction of an electronic musical instrument  35  stores voice address
data VAD corresponding to incorporating an embodiment of the invention;
various tone colors (distinguished from each other Fig. 2 is a diagram
showing an example of a     by voices 1 - N) Using the tone color code VN,
the memory map of a data memory shown in Fig. 1;     voice directory 16a
produces voice address data and
VAD corresponding to this tone color code VN. Fig. 3 is a block diagram
showing a specific  40  This voice directory 16a occupies a storage area
example of a memory reading control circuit in  starting from a
predetermined offset address OA1 fig. 1.
(absolute address) in the data memory 14. Referring to Fig. 1, a key
assigner 11 detects a   The remaining storage area of the data mem- key
depressed in a keyboard 10 and assigns soun-   ory 14 is occupied by voice
memories VM1 - VMn ding of the depressed key to any of channels of a   45
corresponding to the respective voices 1 - N. The predetermined number
(eight in the present em-     voice address data VAD stored in the voice
direc- bodiment). A key code KC of a key assigned to     tory 16a is data
which indicates initial addresses of each channel, a key-on signal KON and
a key-on     the voice memories VM1 - VMn corresponding to pulse KONP are
produced by the key assigner 11    the respective voices 1 - N in absolute
addresses. on a time shared basis. A touch detection circuit 12   50   Each
of the voice memories VM1 - VMn includes a detects a key touch such as
speed and force of     bank directory BDR and data bank DB1 - DBm of
depressing a key in the keyboard 10 and, upon      any desired number M
(this M may differ voice detection of the key touch, produces touch data
from voice). TCH. A tone color selection circuit 13 comprises      The bank
directory BDR consists of a key operation elements for selecting a tone
color and   55  offset address memory 16b and a touch offset produces a
tone color code VN representing a       address memory 1 6c. The key offset
address selected tone color. In this embodiment, there are  memory 16b
stores key offset address data KAD three kinds of parameter determining
factors,     corresponding to respective keys and produces 3    
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corresponding to a     are stored as a whole. A set of parameters to be key
code KC used as the address signal. The        read out is determined in
accordance with com- number of keys is, for example, 88. The touch
bination of the tone color code VN, key code KC offset address memory 16c
stores touch offset       and touch data TCH. In other words, one voice
address data TAD corresponding to respective   5   addredss data VAD is
read out from the voice stages of key touch and produces touch offset
directory (voice address memory) 16a in accor- address data TAD
corresponding to touch data       dance with the tone color code VN. One
key offset TCH used as the address signal. The stages of key  address data
KAD is read out, in accordance with touch is, for example, eight stages
from 0 to 7. In  the key code KC, from the key offset address the bank
directory BDR, the key offset address   10  memory 16b in the bank
directory BDR in one of memory 16b is provided ahead of the touch offset
the voice memories (VM1 - VMn) corresponding to address memory 16c and the
initial address of the  the read out voice address data VAD and, likewise,
touch offset address memory 16c is offset by a     one touch offset address
data TAD is read out, in predetermined offset address OA2 from the initial
accordance with the touch data TCH, from the address of the bank directory
BDR (this address is  15  touch offset address memory 16c. One data bank
also the initial address of the key offset address  is designated by the
read out key offset address memory 16b).
data KAD, touch offset address data TAD and the The data banks DB1 - DBm
respectively store    above described voice address data VAD and a set a
set of parameters establishing characteristics of a  of parameters AL - AR,
SAD, RAD and EAD are tone. Bank groups 1 - k consisting of desired   20
read out from the designated data bank. number of banks correspond to key
groups 1 - K        As will be apparent from the above, since the with each
bank of one bank corresponding to the    key offset address, memory 16c and
the touch key touch. The key offset address data KAD is data  offset
address memory 16c are provided for each indicating the initial address of
initial bank in an  voice, these memories 16b and 16c are virtually object
bank group in the data bank DB1 - DBm by   25  accessed in accordance with
not only the key code a relative address from the initial address of- the
KC or the touch data TCH but combination of such bank directory BDR. The
touch offset address data  key code KC or touch data TCH and voice address
TAD is data indicating the initial address of an   data VAD corresponding
to the tone color code VN. object bank in one bank group by a relative ad-
That is, the key offset address memory 16b and dress from the initial bank
of the bank group.  30  the touch offset address memory 16c are ranked in
One data bank consists of a parameter mem-      the lower order of the
voice address memory 16a ory 17a and waveshape data memory 18a. The
so that designation of the key groups can be parameter memory 17a
corresponding to one bank     changed for the same key depending upon the
stores a set of parameter data realizing specific  voice (i.e., by changing
the value of the key offset tone characteristics. The set of parameter data
35  address data KAD) and the value of the touch consists of attack level
data AL, attack rate data  offset address date TAD can be changed for the
AR, decay rate data DR, sustain level data SL and  same key touch depending
upon the voice. release rade data RR used for determining char-       In
order of the address, the voice address data characteristics of the
envelope shape and start address  VAD is ranked in the highest order, the
key offset data SAD, repeat address data RAD and end ad-  40  address data
KAD in the next order and the touch dress data EAD used for reading out
waveshape      offset address data TAD in the lowest order. If the data
from the waveshape data memory 18a. The       specification of bank
construction in the data bank waveshape data memory 18a stores plural
periods    has been changed, such change can be coped with of tone
waveshape data for realizing a specific tone  by changing the contents of
storage of the address color. During sounding of a tone, a tone signal is
45   memory of the lowest order. produced by readin first a waveshape of
plural        The specification of data bank is not uniform. periods from a
start address to an end address     For example, in one tone range (key
group) of one once and subsequently reaidng out a waveshape of   tone color
(voice), eight different banks are pre- plural periods from a repeat
address to the end    pared for all of eight stages of touch variations (in
address repeatedly. The address data SAD, RAD   50  this case, different
offset address data TAD are and EAD are used for indicating the start
address,  stored at address positions corresponding to re- repeat address
and end address during this read-   spective touches 0 - 7 of the
corresponding touch ing. Advancing of the waveshape reading phase is
offset address memory 16c) whereas in another (or performed by repeated
operation of the frequency  the same) tone range of another (or the same)
tone number FN in a well known manner.             55  color, only banks of
a smaller number are prepared There are M data banks for each voice, each
(in this case, offset address data TAD of the same data bank storing a set
of such parameters and     value is in some case stored in address
positions there are N voices so that plural sets of parameters
corresponding to respective touches 0 - 7 in the 4    
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touch offset address memory 16c.      signal "1" indicating one count up to
the adder 25. Whatever the specification of the data bank may    If the
value has reached the final step, the end be, the hardware construction of
the individual ad-  detection circuit 28 produces a signal "1" and dress
memories 16a, 16b and 16c corresponding       supplies a signal "0" to the
gate 27 through the to respective parameter determining factors are   5
inverter 30 thereby closing the gate 27 to prevent standardized (the number
of address positions be-   counting. ing fixed) but various specifications
may be pre-      Owing to the above described construction, pared by
suitably changing contents of the address  contents of the program counter
23, i.e., the step data stored therein.
signal ST, are reset to "0" when the key-on pulse Since, in this
embodiment, the frequency num-   10   KONP has been generated and are
counted up by ber FN stored in the frequency number memory        one at
each circulation (every eight time slots) of 15, the address data VAD, KAD
and TAD stored in    the shift register 24. The counting is stopped when
the address memories 16a, 16b and 16c and the      the program has reached
the final step. The num- address data SAD, RAD and EAD stored in the
ber of the program steps is, for example, 24 and parameter memory 17a have
a large number of  15  the step signal ST produced by the counter 23 is
data bit, each one data is stored in two address   successively changed
from "0" to "23" (final step). positions. In this case, data of the least
significant  The step signal ST is the output of the shift register bit LSB
is stored at the prior address position and  24 and step signals ST for
eight channels are time- the data of the most significant bit MSB is stored
at  division multiplexed. the subsequent address position. For reasons of
20    The program memory 22 produces selection circuit design, the key code
KC, tone color code    control signals SEL1 - SEL6 and SELC and dis- VN and
touch data TCH used as the address          tribution control signal DS in
accordance with the signals are changed to values which are double the
step of the applied step signal ST and also pro- original values by
shifting these data by one bit   duces address data for accessing an offset
address toward the more significant bit side. When no addi-  25   memory
31. The offset address memory 31 stores tion is made to these values, data
of the least     values of the above described offset address data
significant bit LSB stored at the prior address posi-  OA1 and OA2 and
various offset values "1 ", "2", tion is read out. When "1 " has been added
to       "3"     The offset address data read out from the these values,
the data of the most significant bit  offset address memory 31 is applied
to A-inputs of MSB at the posterior address is read out.      30  selectors
32 and 33. The outputs of the selectors Fig. 3 shows a specific example of
the memory   32 and 33 are added together by an adder 34 and reading
control circuit 19. In this example, the   the output of the adder 33 is
applied to an address reading control is effected by utilizing a microcom-
input of the data memory 14. The output of the puter.
adder 34 is also applied to a C-input of a selector A program memory 22
stores a program for  35  35, a C-input of a selector 36 and an A-input of
a carrying out the reading control for the data mem-  selector 55. ory 14.
A program counter 23 produces a program        The data read out from the
data memory 14 Is step signal ST for accessing the program memory
applied to B-inputs of the selectors 35, 36 and 55 22. The counter 23
comprises a shift register 24 of  and a distribution circuit 38. The output
of the eight stages, an adder 25, gates 26 and 27 and   40  selector 35 is
applied to a shift register 39 of eight end detection circuit 28 and
performs counting for  stages and the output of the shift register 39 is
fed eight channels on a timne shared basis. The key-    back to the A-input
of the selector 35 and applied on pulse KONP is inverted by an inverter 29
and     also to a B-input of the selector 32. The output of applied to a
control input of the gate 26. This key-  the selector 36 is applied to a
shift register 40 of on pulse KONP becomes a signal "1" at the begin-  45
eight stages and the output of the shift register 40 ning of depression of
the key and key-on pulses    is fed back to the A-input of the selector 36
and KONP corresponding to the respective channels      applied also to a
C-input of the selector 33. The are time-division multiplexed. The adder
.25 adds   output of the selector 55 is applied to a shift "1" provided
from the gate 27 to the output of the  register 37 of eight stages. The
output of the shift shift register 24. The result of the addition is ap-
so  register 37 is applied to a D-input of the selector plied to the shift
register 24 through the gate 26.  33. To a C-input of the selector 32 and a
B-input of The end detection circuit 28 detects whether the   the selector
33 is applied output of a selector 41. value of the output of the shift
register 24 has    To A, B and C inputs of the selector 41 are applied
reached a final step of the program or not. If the  data derived by
shifting the tone color code VN, value has not reached the final step yet,
the end   55  the key code KC and touch data TCH by one bit detection
circuit 28 produces a signal "0" and     towards the most significant bit
by a doubling cir- supplies a signal "1" to a control input of the gate
cuit 42. To selection control inputs of the selectors 27 through an
inverter 30 thereby supplying a       32. 33, 41, 35, 36 and 55 are
respectively applied 5    
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signals SEL1, SEL2, SEL3, SEL4,    selected by the selection control signal
SEL1 and SEL5 and SEL6.                                       this offset
value "1" is applied to the adder 34. The The distribution circuit 38
distributes data read  B-input of the selector 41 is selected by the selec-
out from the data memory 14 in parallel by kind of    tion control signal
SEL3, the B-input of the selector the data. The manner of distribution of
data is   5   33 is selected by the signal SEL2 and the key controlled by a
distribution control signal DS in    code KC is applied to the adder 34.
The adder 34 accordance with the program execution step. Reg-     adds the
offset value "1" to the key code KC and isters 43 - 51 are provided for
storing and holding  applies its output to the data memory 14. Data of
distributed data. The register 43 for the frequency  the MSB side of the
frequency number FN cor- number FN only is illustrated in detail but the
other  10  responding to the key code KC is thereby read out registers 44 -
51 are of tho same construction. The  from the frequency number memory 15
in the data respective registers 43 - 51 include a selector 52   memory 14.
The read out data is distributed to the and a shift register 53 of eight
stages and control  register 43 for FN and the data is loaded in the
selection in the selector 52 by the selection control  LSB side bit
position of the shift register 53 signal SELC. When new data is to be
supplied   15  through the B-input of the selector 52 while the from the
distribution circuit 38, a B-input of the   data on the LSB side previously
loaded is cir- selector 52 is selected whereas when contents
culatingly held. Thus, the data of both MSB side stored in the shift
register 53 are circulatingly held,  and LSB side of the frequency number
FN cor- an A-input of the selector 52 is selected.           responding to
the key code KC (i.e., all bits) are Parameter data FN, AL, AR, DR, SL, RR,
SAD,   20  stored in parallel in the register 43. RAD and EAD for eight
channels stored in the         [When ST - 2: Reading of the LSB side of
VAD] registers 43 - 51 are provided on a time shared         Data of the
offset address OA1 is read out basis and supplied to the tone generation
channel   from the offset address memory 31, the A-input is 20. A delay
circuit 54 delays the key-on signal      selected by the signal SEL1 and
the data OA1 is KON by a predetermined period of time and sup-   25
applied to the adder 34. The B-input is selected by plies a delayed key-on
signal KOND to the tone       the signal SEL2 and the A-input is selected
by the signal generation circuit 20. This delay time cor-   signal SEL3,
and the tone color code VN is applied responds to delay time due to the
processing by      to another input of the adder 34 through the selec- the
memory reading control circuit 19 (processing    tors 41 and 33.  The
output of the adder 34 be- time for the 23 steps) and are provided for
match-   30  comes OA1  + VN  which indicates an absolute ing rise timing
of the key-on signal KON with rise   address corresponding to the tone
color code VN timing of output signals of the respective registers  in the
voice directory 16a in the data memory 14. 43 - 51. A shift clock pulse
[err] of each shift register  Data of the LSB side of the voice address
data has a period corresponding to the time slot width of  VAD
corresponding to the tone color code VN is one channel time.
35  thereby read out from the voice directory 16a in An example of contents
of processing executed    the data memory 14. The B-input of the selector
36 in each step will now be described.                  is selected by the
selection control signal SEL5 is [ When ST = 0: reading of FN on the LSB
side ]      selected and read out data of the LSB side of the The B-input
of the selector 41 is selected by    voice address data VAD is loaded in
the bit posi- the selection control signal SEL3, the B-input of the   40
tion of the LSB side of the shift register 40. selector 33 is selected by
the selection control      [ When ST = 3: Reading of the MSB side of VAD]
signal SEL2 and the key code KC (precisely speak-       The offset value
OA1 + 1 which is the offset ing, a value which is double the original key
code:  value OA1 added with 1 is read out from the offset hereinafter
reference to the fact that values of KC,  address memory 31, the A-input is
selected by the VN and TCH are all doubled will be omitted) is  45  signal
SEL1 and this OA1 + 1 is applied to the applied to the address input of the
data memory 14   adder 34. The B-input is selected by the signal through
the adder 34. Data of the LSB side fre-      SEL2 and the A-input is
selected by the signal quency number FN corresponding to the key code
SEL3, and the tone color code VN is applied to KC is thereby read out from
the frequency number     another input of the adder 34 through the
selectors memory 15 (Fig. 2) in the data memory 14. The   50  41 and 33.
The output of the adder 34 becomes read out data is distributed to the
register 43 for  OA1 + VN + 1 and data of the MSB side of the FN by the
distribution circuit 38 and this data is   voice address data VAD
corresponding to the tone loaded in bit positions of the LSB side of the
shift  color code VN is thereby read out from the voice register 53 in
response to the selection control     directory 16a in the data memory 14.
The B-input signal SELC.                                    55  of the
selector 36 is selected by the signal SEL5 [When ST = 1: Reading of FN on
the MSB side ]        and read out data of the MSB side of the voice The
offset value "1" is read out from the offset  address data VAD is loaded in
the bit position of adress memory 31, the A-input of the selector 32 is
the MSB side of the shift register 40 while data of 6    
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was previously loaded is cir-   the signal SEL1 and the key offset address
data culatingly held through the A-input of the selector  KAD is applied to
the adder 34. The C-input of the 36. In this manner, both the MSB side and
the LSB  selector 33 is selected by the signal SEL2 and the side of the
voice address data VAD corresponding   voice address data VAD is applied to
the adder 34 to the tone color code VN (i.e., all bits) are stored   5   to
obtain VAD + KAD. All bits of the C-input of the in parallel in the shift
register 40.              selector 35 are selected by the signal SEL4 and
When ST = 4: Reading of the LSB side of KAD]      VAD + KAD is loaded in
the shift register 39. The C-input is selected by the signal SEL1, the
[When ST = 7 ] B-input is selected by the signal SEL3 and the key    The
offset data OA2 is read out from the offset code KC is supplied to the
adder 34 through the   10  address memory 31 and the A-input of the
selector selectors 41 and 33. In the selector 33, the voice  32 is selected
by the signal SEL1. The C-input of address data VAD stored in the shift
register 40 in  the selector 33 is selected by the signal SEL2 and the
preceding step is selected through the C-input  the voice address data VAD
of the shift register 40 and supplied to the adder 34. The output of the
is applied to the adder 34. The output of the adder adder 34 becomes VAD +
KC whereby the data  15  34 becomes VAD + OA2 which indicates the initial
memory 14 is addressed in accordance with com-    address of the touch
offset address memory 16c bination of the voice address data VAD corre-
(Fig. 2) in an absolute address. The C-input of the sponding to the key
code VN and the key code KC    selector 36 is selected by the signal SEL5
and and data of the LSB side of the key offset address  VAD - OA2 is loaded
in the shift register 40. On data KAD corresponding to the key code KG is
20  the other hand, all bits of the A-input of the selector read out from
the key offset address memory 16b    35 are selected by the signal SEL4 and
VAD + in the voice memory corresponding to the voice     KAD obtained in
the preceding step is held. address data VAD (any of VM1 - VMn in Fig. 2).
[When ST + 8: Reading of the LSB side of TAD] The B-input of the selector
35 is selected by the      The signals SEL3, SEL1 and SEL2 respectively
signal SEL4 and read out data of the LSB side of  25  select the C-input
and the touch data TCH and the VAD is loaded in the bit position of the LSB
side in  absolute address data VAD + OA2 are added the shift register 39.
The selector 36 is brought into  together in the adder 34. The address
input signal a state in which all bits of the A-input are selected  to the
data memory 14 becomes VAD + OA2 + by the signal SEL5 thereby holding the
voice ad-   TCH and the data memory 14 is addressed in dress data VAD in
the shift register 40. The selec-  30  accordance with combination of the
voice address tor 55 is brought into a state in which the A-input is  data
VAD corresponding to the tone color code VN selected by the signal SEL6
thereby causing the    and the touch data TCH and data on the LSB side
address data VAD + KC to be loaded in the shift    of the touch offset
address data TAD correspond- register 37.
ing to the touch data TCH is thereby read out from (When ST = 5: Reading of
the MSB side of KAD]   35  the touch offset address memory 16c in the voice
The offset value "1 " is read out from the offset  memory (any of VM1 - VMn
in Fig. 2) correspond- address memory 31 and the A-input of the selector
ing to the voice address data VAD. The B-input of 32 is selected by the
signal SEL1. The D-input of  the selector 55 is selected by the signal SEL6
and the selector 33 is selected by the signal SEL2 and  the data on the LSB
side of TAD read out from the the address data VAD + KG obtained in the
pre-  40  data memory 14 is loaded in the shift register 37. ceding step is
applied to the adder 34. The output  The signals SEL4 and SEL5 both select
the A-input of the adder 34 becomes VAD + KC + 1 and data     thereby
causing VAD + KAD and VAD + OA2 to on the MSB side of the key offset
address data     be held respectively. KAD is thereby read out. The B-input
of the selec-  (When ST = 9: LSB of VAD + KAD + TAD] tor 35 is selected by
the signal SEL4 and read out  45  The signal SEL1 selects the B-input, the
signal data on the MSB side of the key offset address     SEL2 selects the
D-input and addition of VAD + data KAD is loaded in a bit position on the
MSB    KAD and data on the LSB side of TAD is made in side of the shift
register 39 while data on the LSB  the adder 34. By selecting all bits of
the C-input of side which was previously loaded is circulatingly  the
selector 35 by the signal SEL4, result of the held through the A-input of
the selector 35. In this  50  addition (VAD + KAD + data on the LSB side of
manner, all bits of the key offset address data KAD  TAD) is loaded in the
shift register 39. The signal corresponding to the tone color code VN and
the    SEL5 selects the A-input thereby causing VAD + key code KC are
stored in parallel in the shift    OA2 to be held. register 40. On the
other hand, the voice address  [Where ST   10 ] data VAD of the shift
register 40 is held through the   55  In the same manner as in the case of
ST = 8, A-input of the selector 36.                        the C-input is
selected respectively by the signals [When ST = 6: VAD + KAD ]
SEL1, SEL2 and SEL3 and VAD + OA2 + TCH is The B-input of the selector 32
is selected by  obtained by the adder 34. The A-input of the selec- 7    
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by the signal SEL6 and VAD +     ingly, an address signal which
sequentially in- OA2 + TCH is loaded in the shift register 37. The  creases
by 1 from the initial address VAD + KAD signals SEL4 and SEL5 both select
the A-input       + TAD is supplied to the data memory 14 whereby thereby
causing "VAD + KAD + data on the LSB      the parameter data AR, DR, SL,
RR, SAD, RAD side of TAD" and "VAD + OA2" to be held re-   5   and EAD in
the data bank are sequentially read out spectively.
at each step. Since, however, the waveshape data [ST = 11: Reading of the
MSB side of TAD]           SAD, RAD and EAD are respectively stored in two
The offset value "1" is read out from the offset  address positions in a
split form, data on the LSB address memory 31. the A-input is selected by
the   side is read out at a first step and data on the MSB signal SEL1 and
the D-input is selected by the   10  side is read out at a next step. In
synchronism with signal SEL2. The output of the adder 34 thereby
reading of the data AR - EAD, the distribution becomes VAD - OA2 + TCH + 1
and data on            circuit 38 distributes the data to corresponding the
MSB side of the touch offset address data TAD   registers 45 - 51. In the
register 45 - 51, the corresponding to the touch data TCH is read out
distributed data are loaded. In the same manner as from the corresponding
touch offset address mem-   is  in the register 43, the registers 49, 50
and 51 ory 16c in the data memory 14. The B-input of the   perform
processings for loading the data on the selector 55 is selected by the
signal SEL6 and data  LSB side and the data on the MSB side in parallel. on
the MSB side of TAD is loaded in the shift       [When ST = 23: Finish ]
register 37. The signals SEL4 and SEL5 both se-        The programming
counter 23 is stopped and lect the A-input causing the state of the
preceding   20  the parameter reading sequence is finished. step to be
held.                                       The contents and order of
processings in the [ When ST = 12: Reading of VAD + KAD +  TAD:
respective steps in the memory reading control AL ]
circuit 19  have been described only by way of The signal SEL1 selects the
B-input and the     example and they can be changed as desired. signal SEL2
selects the D-input and the adder 34   25  The tone generation circuit 20
comprises other adds "VAD  + KAD + data on the LSB side of
circuits including a circuit for forming an address TAD" and "data on the
MSB side of TAD" to-          signal for accessing the waveshape data
memory gether. In this manner, a signal "VAD + KAD +       18a and a
circuit for multiplying a tone signal TAD" which is a result of addition of
all address  corresponding to tone signal waveshape data read data
corresponding to all parameter determining   30  out from the waveshape
data memory 18a with an factors is obtained. This signal indicates, in an
envelope shape signal. The tone generation circuit absolute address, the
initial address of one of the  20 generates tone signals for the respective
chan- data banks (DB1 - DBm in Fig. 2)in which a set of   nels on a lime
shared basis in accordance with the parameter data corresponding to the
tone color      parameter data FN, AL, AR, DR, SL, RR, SAD, code VN, key
code KC and touch data TCH is  35   RAD and EAD supplied from the registers
43 - 51 stored. The attack level data AL (see Fig. 2) stored  in the
control circuit 19 and the delayed key-on at the initial address of this
data bank is read out  signal KOND supplied from the delay circuit 54. from
the data memory 14 in response to the ad-         An address signal forming
circuit first gen- dress signal VAD + KAD + TAD provided by the
erates, upon rising of the delayed key-on signal adder 34. The distribution
circuit 38 performs con-  40   KOND to "1 ", an address signal which
sequentially trol so that this data AL is distributed to the register
changes from a start address represented by the 44 for AL which takes in
the data AL in response to  address data SAD to an end address represented
the selection control signal SELC. Further, the C-  by the address data EAD
at a speed corresponding input is selected by the signal SEL4 and the
initial  to the frequency number FM. Upon reaching of this address signal
VAD + KAD + TAD is loaded in  45  address signal to the end address (EAD),
the ad- the shift register 39.                              dress signal
forming circuit repeatedly generates [When ST = 13 - 22: Reading of AR -
RED             an address signal which sequentially changes from In the
step of ST = 13 - 22, the signal SEL1    a repeat address represented by
the address data selects the B-input, the signal SEL2 the A-input    RAD to
the end address (EAD) at a speed cor- and the signal SEL4 the A-input
respectively. Ac-  so  responding to the frequency number FN. An en-
cordingly, the initial address signal VAD + KAD +   velope shape signal
generation circuit generates, in TAD in the shift register 39 is held and
this data is  response to the delayed key-on signal KOND, an added with the
offset value read out from the offset  envelope shape signal (ADSR shape)
whose attack address memory 31. A signal "1" is read out from    level,
attack time, decay time, sustain level and the offset address memory 31
when ST = 13 and   55  release time are established by the parameter data
subsequently an offset value which increases by 1   AL, AR, DR, SL and RR.
at each advance of the step (i.e., "2" when ST =       Since the address
signal produced by the ad- 14 and "10" when ST = 22) is read out. Accord-
dress signal forming circuit is supplied to the data 8    



15                 EP 0 235 768 B1                     16 memory 14. tone
wavoshape data (tone waveshape       ferent waveshapes are interpolated and
synthe- sampled values) stored at an address designated      sized in
accordance with touch or tone pitch (tone by the address signal in the
waveshape data mem-     range). ory 1 8a in the data memory 14 is read out.
The read out tone waveshape data is supplied to the   5   Claims tone
generation circuit 20 where is is multiplied with the envelope shape signal
and thereafter is    1. A parameter supply device for an electronic
supplied to the sound system 21. Thus. the tone         musical instrument
comprising generation circuit 20 generates tone signals cor-
information generating means (10,12,13), responding tp the parameter data
AL, AR . ..... EAD  10     parameter memory means (17;18) for stor- for the
respective channels.                            ing plural parameters to be
accessed in re- In the above described embodiments. both the         sponse
to information generated by the in- tone color control (key scaling of the
tone color) in  formation generating means (10,12,13), and accordance with
the tone pitch (or tone range) and         address generating means (16)
for storing the tone color control in accordance with the key   15  plural
addresses for reading out a parameter touch can be realized. An arrangement
may be            from the parameter memory means (17;18) made so that
either one of these controls only can     characterized In that be
performed. In this case, either the key offset       the information
generating means (10,12,13) address memory 16b or the touch offset address
generates first information and second informa- memory 16c may be omitted.
The tone color may   20     tion, a combination of said first information
and be controlled in accordance with other factor (such.    second
information determining a characteristic for example, as operation element
information con-      of a tone to be produced by the electronic cerning an
operation element such as a brilliance       musical instrument; operation
knob). In this case, an address memory        each of the parameters stored
in the parameter corresponding to this factor is provided in the bank   25
memory means (17:18) corresponds to said directory BDR.
combination of first and second information In the above described
embodiment. the ad-        and represents said characteristic, said param-
dress memories are constructed in such a manner         eter memory means
being divided into plural that they arc dependent upon respective tone
color      locations each of which is specified by said kinds (voice) using
tone color kinds which can be   30  combination and stores one of the
parameters selected by the tone color selection circuit as the
corresponding to said combination; basis. This dependency (hierarchy) may
however          the address generating means (16) outputs be reversed. For
example, the tone range may be         from its plural addresses a first
address cor- taken as the basis and address memories cor-
responding to said first information; responding to respective tone colors
and key   35      a calculation means (34) outputs a second touches may be
constructed in such form as they         address obtained by calculating
said first ad- depend upon the respective tone ranges.
dress and said second information, and The kind of the parameter data
stored in the         said parameter is read out by a read out parameter
memory is not limited to the above            means (19) from the location
designated by described parameters for forming an envelope   40      said
second address. shape (AR - RR) and the parameters for designat- ing a tone
waveshape (SAD - EAD) but it may          2. A parameter supply device as
defined in claim include any other parameters such as filter param-       1
wherein said electronic musical instrument eter, harmonic coefficient
parameter. modulation       has a keyboard (10) having plural keys des-
effect parameter and FM or AM modulation opera-   45  ignating a tone pitch
and said first information tion parameter.
is information representing a tone color, a tone The waveshape to be
stored in the waveshape         pitch or a key depression degree of said
tone memory is not limited to the above described         to be produced.
waveshape of plural period but it may be a waveshape of one period or half
period.    .   50   3. A parameter supply device as defined in claim This
invention is applicable also to a device       1. wherein said electronic
musical instrument which adopts a waveshape readout system accord-      has
a keyboard (10) having plural keys des- ing to which as disclosed in
Japanese Preliminary      ignating a tone pitch and said second informa-
Patent  Publication   No.  147793 1985.  the          tion is information
representing a tone color, a waveshape to be read out repeatedly is changed
55   tone pitch or a key depression degree of said as time goes by. The
invention is applicable also to    tone to be produced. a device which
adopts as disclosed in Japanese Preliminary Patent Publication No. 55398
1985. dif- 9    
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S  * memory 14, tone waveshape data (tone waveshape     ferent waveshapes
are interpolated and synthe- sampled values) stored at an address
designated     sized in accordance with touch or tone pitch (tone by the
address signal in the waveshape data mem-    range). ory 18a in the data
memory 14 is read out. The read out tone waveshape data is supplied to the
5   Claims tone generation circuit 20 where is is multiplied with the
envelope shape signal and thereafter is    1. A parameter supply device for
an electronic supplied to the sound system 21. Thus, the tone
musical instrument comprising generation circuit 20 generates tone signals
cor-         information generating means (10,12,13), responding to the
parameter data AL, AR . ..... EAD   10   parameter memory means (17;18) for
stor- for the respective channels.                           ing plural
parameters to be accessed in re- In the above described embodiments, both
the        sponse to information generated by the in- tone color control
(key scaling of the tone color) in  formation generating means (10,12,13),
and accordance with the tone pitch (or tone range) and         address
generating means (16) for storing the tone color control in accordance with
the key   15  plural addresses for reading out a parameter touch can be
realized. An arrangement may be           from the parameter memory means
(17;18) made so that either one of these controls only can
characterized In that be performed. in this case, either the key offset
the information generating means (10,12,13) address memory 16b or the touch
offset address         generates first information and second informa-
memory 16c may be omitted. The tone color may   20     tion, a combination
of said first information and be controlled in accordance with other factor
(such,   second information determining a characteristic for example, as
operation element information con-     of a tone to be produced by the
electronic cerning an operation element such as a brilliance      musical
instrument; operation knob). In this case, an address memory       each of
the parameters stored in the parameter corresponding to this factor is
provided in the bank   25  memory means (17;18) corresponds to said
directory BDR.                                         combination of first
and second information In the above described embodiment, the ad-
and represents said characteristic, said param- dress memories are
constructed in such a manner        eter memory means being divided into
plural that they are dependent upon respective tone color     locations
each of which is specified by said kinds (voice) using tone color kinds
which can be   30  combination and stores one of the parameters selected by
the tone color selection circuit as the    corresponding to said
combination; basis. This dependency (hierarchy) may however         the
address generating means (16) outputs be reversed. For example, the tone
range may be        from its plural addresses a first address cor- taken as
the basis and address memories cor-           responding to said first
information; responding to respective tone colors and key   35      a
calculation means (34) outputs a second touches may be constructed in such
form as they        address obtained by calculating said first ad- depend
upon the respective tone ranges.                dress and said second
information, and The kind of the parameter data stored in the        said
parameter is read out by a read out parameter memory is not limited to the
above           means (19) from the location designated by described
parameters for forming an envelope   40      said second address. shape (AR
- RR) and the parameters for designat- ing a tone waveshape (SAD - EAD) but
it may         2. A parameter supply device as defined in claim include any
other parameters such as filter param-     1 wherein said electronic
musical instrument eter, harmonic coefficient parameter, modulation
has a keyboard (10) having plural keys des- effect parameter and FM or AM
modulation opera-  45    ignating a tone pitch and said first information
tion parameter.                                        is information
representing a tone color, a tone The waveshape to be stored in the
waveshape         pitch or a key depression degree of said tone memory is
not limited to the above described           to be produced. waveshape of
plural period but it may be a waveshape of one period or half period.    .
50  3. A parameter supply device as defined in claim This invention is
applicable also to a device       1, wherein said electronic musical
instrument which adopts a waveshape readout system accord-        has a
keyboard (10) having plural keys des- ing to which, as disclosed in
Japanese Preliminary     ignating a tone pitch and said second informa-
Patent  Publication   No.  147793/1985,  the           tion is information
representing a tone color, a waveshape to be read out repeatedly is changed
55    lone pitch or a key depression degree of said as time goes by. The
invention is applicable also to   tone to be produced. a device which
adopts, as disclosed in Japanese Preliminary Patent Publication No.
55398/1985, dif- 9    
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4. A parameter supply device for an electronic       6. A parameter supply
device as defined in claim musical instrument comprising
5 wherein said address memory means (16) parameter memory means (17,18) for
stor-         further comprises  third  address  memory ing plural sets of
parameters, and                   means (16c) storing third address data in
cor- address memory means (16) for storing    5       respondence to
combination of first and third address data
parameter determining factors, said third ad- characterized in that
dress data being data representing a relative the plural sets of parameters
are stored in the      address for the second address data, and parameter
memory means (17,18) in corre-                said operation means (19)
adds to or sub- spondence to plural sets of combinations of  10      tracts
from result of operation between the first parameter determining factors,
address data and the second address data the the address memory means (16)
stores the            third address data read out from said third address
data of each of said parameter deter-        address memory means in
correspondence to mining factors individually,
combination of date corresponding to the first an operation means (19) is
provided for operat-  15  parameter determining factor and the third pa-
ing address data read out from said address         rameter determining
factor thereby forming the memory means (16) individually in correspon-
address signal corresponding to combination dence to each parameter
determining factor for       of the first, second and third parameter
deter- forming an address signal corresponding to a         mining factors.
combination of these parameter determining   20 factors and for reading out
a set of parameters  7. A parameter supply device as defined in claim from
said parameter memory means (17,18) in          5 wherein  said  second
address memory response to this address signal, and                 means
provides the second address data in address  data  stored  in  memory
means             correspondence to combination of the first ad- (16a;16b;
16c) in said address memory means   25      dress data read out from said
first address (16) corresponding to at least one parameter         memory
means in correspondence to the first determining factor are read out in
accordance        parameter determining factor and the second with the
combination of said parameter deter-        parameter determining factor.
mining factors and data corresponding to at least another parameter
determining factor.  30  8. A parameter supply device as defined in claim 6
wherein said third address memory means 5. A parameter supply device as
defined in claim         provides the third address data in correspon- 4
wherein said address memory means (16)             dence to combination of
the first address data comprises:
read out from  said first address memory first address memory means (16a)
storing   35    means in correspondence to the first param- first address
data in correspondence to a first      eter determining factor and the
third parameter parameter determining factor; and
determining factor. second address memory means (16b) storing second
address data in correspon-          9. A parameter supply device as defined
in claim dence to combination of first and second pa-   40    5 wherein
said address memory means further rameter determining factors, said second
ad-         comprises third address memory means stor- dress data is data
representing a relative ad-      ing third address data in correspondence
to dress for said first address data,                   combination of
second and third parameter and said operation means (19) performs
determining factors, said third address data addition or subtraction with
respect to the first  45  being data representing a relative address for
address data read out from said first address       the second address
data, and memory means in correspondence to the first             said
operation means further adds to or parameter determining factor and the
second          subtracts from result of operation between the address data
read out from said second ad-           first address data and the second
address data dress memory means in correspondence to  50          the third
address data read out from said third combination of data corresponding to
the first       address memory means in correspondence to parameter
determining factor and the second          combination of the first
parameter determining parameter determining factor thereby forming
factor and the third parameter determining fac- said address signal
corresponding to combina-       tor thereby forming the address signal cor-
tion of the first and second parameter deter-  55    responding to the
first and third parameter mining factors.
determining factors. 10    19                 EP 0 235 768 B1
20 



* C   L   M  S  * 10. A parameter supply device as defined in claim
stimmenden Tasten aufweist und die erste In- 9 wherein said third address
memory means           formation eine Information ist, die eine Ton-
provides the third address data in correspon-       farbe, eine Tonhohe
oder einen Tastendruck- dence to combination of the second address
grad des zu erzeugenden Tones repr5sentiert. data read out from said second
address mem-   6 ory means and the third parameter determining    3.
ParameterzufUhrvorrichtung nach Anspruch 1, factor.
bei cler das elektronische Musikinstrument eine Tastatur (10) mit mehreren
eine Tonh6he be- 11. A parameter supply device as defined in claim
stimmenden Tasten aufweist und die zweite 4 wherein said parameter
determining factors  10     Information eine Information ist, die eine Ton-
are tone color kind, tone pitch and key touch.       farbe, eine Tonh6he
oder einen Tastendruck- grad des zu erzeugenden Tones reprasentiert.
Patentanspru che 4. ParameterzufUhrvorrichtung fUr ein elektroni- 1.
Parameterzuf0hrvorrichtung fOr ein elektroni-  15    sches Musikinstrument,
mit sches Musikinstrument, mit                              einer
Parameterspeichereinrichtung (17,18) einer
Informationserzeugungseinrichtung         zum Speichern mehrerer
ParametersAtze, und (10,12,13),
einer Adrelspeichereinrichtung (16) zum einer Parameterspeichereinrichtung
(17;18)       Speichern von Adrel3daten, zum  Speichern mehrerer Parameter,
auf die  20       dadurch gelcennzelchnet, daB auf die von der
lnformationserzeugungseinrich-       die mehreren Parametersatze
entsprechend tung (10,12,13) erzeugte Information hin zuge-       mehreren
Satzen aus Kombinationen aus para- griffen werden kann, und
meterbestimmenden Faktoren in der Parame- einer  AdreBerzeugungseinrichtung
(16)          terspeichereinrichtung   (17,18)  gespeichert zum Speichern
mehrerer Adressen zum Ausle-   25      sind, sen eines Parameters aus der
Parameterspei-          die Adrelspeichereinrichtung (16) die Adre~da-
chereinricltung (17;18),                            ten jedes der
parameterbestimmenden Fakto- dadurch gekennzeichnet, daB
ren einzeln speichert, die       lnformationserzaugungseinrichtung
eine Operationseinrichtung (19) zum Verarbei- (10,12.13) eine erste
Information und eine   30      ten der einzeln entsprechend jedem parame-
zweite Information erzeugt, wobei eine Kombi-        terbestimmenden Faktor
aus der AdreBspei- nation der ersten Information und der zweiten
chereinrichtung (16) ausgelesenen AdreSdaten Information eine
Charakteristik eines von dem        vorgesehen ist, um ein einer
Kombination aus elektronischen Musikinstrument zu erzeugen-'         diesen
parameterbestimmenden Faktoren ent- den Tones bestimmt:
35       sprechendes AdreBsignal zu bilden und um auf jeder der in der
Parameterspeichereinrichtung        dieses Adreasignal hin einen
Parametersatz (17;18) gespeicherten Parameter der Kombina-         aus der
Parameterspeichereinrichtung (17,18) tion der ersten und der zweiten
Information          auszulesen, und entspricht und die Charakteristik
reprasentiert,     die in der Speichereinrichtung (16a;16b;16c) in' wobei
die  Parameterspeichereinrichtung  in  40      der AdreBspeichereinrichtung
(16) entspre- mehrere Speicherstellen unterteilt ist, von de-      chend
wenigstens einem  parameterbestim- nen jede durch die Kombination
spezifiziert          menden Faktor gespeicherten AdreSdaten ent- wird und
einen der Parameter entsprechend            sprechend der Kombination aus
den parame- dieser Kombination speichert;
terbestimmenden  Faktoren und den wenig- die Adrel3erzeugungseinrichtung
(16) von ihren   45  stens einem anderen parameterbestimmenden mehreren
Adressen eine der ersten Information        Faktor entsprechenden Daten
ausgelesen wer- entsprechende erste Adresse ausgibt;                 den.
eine Recheneinrichtung (34) eine durch Be- rechnen der ersten Adresse uncl
der zweiten      5. ParameterzufUhrvorrichtung riach Anspruch 4,
Information erhaltene zweite Adresse ausgibt,  50    bei der die
Adrelspeichereinrichtung (16) auf- und
weist: der Parameter von einer Ausleseeinrichtung           eine erste
Adrelspeichereinrichtung (16a), die (19) aus der von der zweiten Adresse
be-            erste Adrel3daten entsprechend einem ersten stimmten
Speicherstelle ausgelesen wird.             parameterbestimmenden Faktor
speichert; und 55      eine zweite AdreBspeichereinrichtung  (1 6b), 2.
ParameterzufUhrvorrichtung nach Anspruch 1,           die zweite Adrafdaten
entsprechend der Kom- bei der das elektronische Musikinstrument eine
bination der ersten und zweiten parameterbe- Tastatur (10) mit mehreren
eine Tonh6he be-          stimmenden  Faktoren speichert, wobei die 11    



21                 EP 0 235 768 B1                     22    1111ll   III
Hlll\ ! 11l* zweiten AdreBdaten eino relative Adresse fuir        eine
dritte Adregspeichereinrichtung aufweist, die ersten Adreldaten
reprlsentieren,                die dritte Adref3datei, entsprechend der
Kombi- und bei der die Operationseinrichting (19) in        nation aus
zweiten ind dritten parameterbe- bezug auf die entsprcrchend dam ersten
para-         stimmenden Faktoren speichert,.wobei die drit-
meterbestimmenden  Faktor aus der ersten    5        ten Adrel3daten eine
relative Adresse flr die Adrelspeichereinrichtung ausgelesenen ersten
zweiten Adroegdaten reprasentieren, und Adrel3daten und die entsprechend
der Kombi-          bei der die Operationseinrichting ferner zu nation aus
den dem ersten parameterbestim-           dem Ergebnis der Operation
zwischen den er- menden Faltor und dem zweiten parameterbe-           sten
Adredclaten und den zweiten Adre~daten stimmenden  Faktor entsprechenden
Daten   10        die dritter. Adre~daten hinzuaddiert oder sie
ausgelesenen zweiten AdreBdaten eine Addi-           davon subtrahiert, die
aus der dritten AdreB- tion oder Subtraktion durchfUhrt, wodurch das
speichereinrichtung entsprechend der Kombi- der Kombination aus den ersten
und zweiten           nation aus dem ersten parameterbestimmen-
parameterbestimmenden  Faktoren  entspre-            den Faktor und dem
dritten parameterbestim- chende Adrelsignal gebildet wird.           is
menden. Faktor ausgelesen werden, wodurch das den ersten und dritten
parameterbestim- 6. ParameterzufiUhrvorrichtuing nach Anspruch 5,
menden Faktoren entsprechende Adrelsignal bei der die
Adrel3speichereinrichtung (16) fer-      gebildet wird. ner eine dritte
AdreBspsichereinrichtung (16c) X~J   aufweist, die dritte Adreodaten
entsprechend   20   10. Pararneterzuflihrvorrichtung nach Anspruch 9, der
Kombination aus ersten und dritten para-         bei der die dritte
Adrelspeichereinrichtung die meterbestimmenden Faktoren speichert, wobei
dritten Adrel3daten entsprechend der Kombina- die dritten Adreodaten eine
relative Adresse fUr     tion aUs den aus der zweiten AdreBspeicher- die
zweiten Adrel3caten reprasentieren, und          einrichtung ausgelesenen
zweiten AdreBdaten bei der die Operationseinrichtung (19) dem    25     und
dem dritten parameterbestimmenden Fak- Ergebnis der Operation zwischen den
ersten          tor liefert. Adreldaten und den zweiten Adrefldaten die
dritten Adrel3daten hinzuaddiert oder diese da-  11.
ParameterzufUhrvorrichtung nach Anspruch 4, von subtrahiert, die
ontsprechend der Kombi-         bei der die parameterbestimmenden Faktoren
nation aus den Daten, die dem ersten pararne-   30   Tonfarbenart, Tonhhhe
und Tastenanschlag terbestimmenden Faktor und dem dritten para-
sind. meterbestimmenden Faktor entsprechen, aus der dritten
AdreRspeichereinrichtung ausgele-    Revendications sen werden. wodurch das
der Kombination aus den ersten, zweiten und dritten parameterbe-   35  1.
Un dispositif paramdtrique pour un instrument stimmenden Faktoren
entsprechende AdreBsi-           de musique electronique comprenant gnal
gebildet wird.                                      un moyen g9nerateur
d'informations (10 ,12, 13). 7. ParameterzLiftlihrvorrichltunlg nach
AnsprUch 5,         un moyen de m6moire de parambtres (17; bei der die
zweite AdireBspoichereinrichtung   40    18) destine N memoriser une
pluralite de para- die zweiten  Adrefdaten entsprechend  der
mbtres auxquels il doit 6tre acc6d6 en r6ponse Kombination der entsprechend
dem ersten pa-          aux informations gdnfr6es par le moyen gen6-
rameterbestimmenden Faktor und dem zweiten           rateur d'informations
(10 ,12, 13), et parameterbostimmenden Faktor aus der ersten
Lin moyen genzrateur d'adresses (16) des- Adrelspeichereinrichtung
ausgelesenon ersten   45    tine a memorisel tine pluralitM d'adresses pour
Adreldaten liefert.                                  Ia lecture d'un
parametre du moyen de me- moire de parametres (17; 18), 8.
ParameterzufiJhrvorrichtung nach Anspruch 6,             caract6ris6 en ce
que bei der die dritte Adrelspeichereinrichtung die         le moyen
g6n6rateur d'informations (10 dritten AdrelOdaten entsprechend der
Kombilia-  50   ,12, 13) g6nere des premieres informations et tion der
entsprechend dem ersten parameter-          des secondes informations, une
combinaison bestimmenclon Faktor und dem dritten parame-         desdites
premieres informations et secondes terbestimmenden Faktor aus der ersten
AcIreM -       informations d6terminant une caract~ristique
speichereinrichtung   ausgelesenen   ersten          d'un son a produire
par l'instrument de musi- AdreSdaten liefert.                         55
quo 1elctronique, chacun des parambtres m6morises dans le 9.
ParameterzufUhrvorrichlung nach Anspruch 5,           moyen de mrnmoire de
parametres (17; 18) bei der die Adrelspeichereinrichtung ferner
correspond N ladite combinaison des premib- 12    
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INI! IIIj! l1 II res informations et secondes informations et        signal
d'adresse correspondant a une combi- repr6sente ladite caract6ristique,
ledit moyen      naison de ces facteurs de determination de de m6moire de
parametres 6tant divis6 en une        parametre et lire un jeu de
parametres dudit pluralite d'emplacements dont chacun est spe-       moyen
de mernoire de parametres (17, 18) en cifi6 par ladite combinaison et
m6morise l'un   5   r6ponse a ce signal d'adresse, et des parambtres
correspondant a ladite combi-           les donnres d'adresse memorisees
dans naison,                                             le moyen de
m6moire (16a; 16b; 16c) dans le moyen g6n6rateur d'adresses (16) sort
ledit moyen de m6moire d'adresses (16) cor- de sa pluralite d'adresses une
premiere adres-      respondant a au moins l'un des facteurs de se
correspondant auxdites premieres informa-  10    determination de parametre
sont lues selon la tions,
combinaison desdits facteurs de d~termination uin moyen de calcul (34) sort
une seconde       de pararnmtre et les donn6es correspondant a adresse
obtenue en calculant ladite premibre        au moins un autre facteur de
determination de adresse et lesdites secondes informations, et
pararnmtre. ledit parametre est lu par un moyen de   15 lecture (19) a
l'emplacement designe par ladite  5. Un dispositif parametrique suivant la
revendi- seconde adresse.                                    cation 4, dans
lequel ledit moyen de memoire d'adresses (16) comprend: 2. Un dispositif
param6trique suivant la revendi-          un premier moyen de memoire
d'adresses j~)    cation 1, clans lequel ledit instrument de musi-  20
(16a) m6morisant des premieres donnees que 6lectronique presente un clavier
(10) pr6-      d'adresse en correspondance avec un premier sentant
plusieurs touches d6signant une hau-       facteur de determination de
parametre, et teur de son et lesdites premieres informations         un
second moyen de memoire d'adresses sont des informations representant une
couleur      (16b) memorisant des secondes donndes de son, une hauteur dce
son ou un degr6 d'en-   25  d'adresse en correspondance avec une combi-
foncement de touche dudit son a produire.           naison de premier et
second facteurs de deter- mination de parametre, lesdites secondes don- 3
Un dispositif param6trique suivant la revendi-      n6es etant des donn6es
repr6sentant une cation 1, dans lequel ledit instrument de musi-
adresse relative pour lesdites premieres don- que electronique pr6sente un
clavier (10) pre-  so  n6es d'adresse, sentant plusieurs touches d6signant
une hau-           et ledit moyen d'operation (19) rbalise une teur de son
et lesdites secondes informations       addition ou une soustraction par
rapport aux sont des informations representant une couleur      premieres
donnees d'adresse lues dudit pre- de son, une hauteur de son ou un degr6
d'en-        mier moyen de m6moire d'adresses en corres- foncement de
touche dudit son & produire.  35       pondance avec le premier facteur de
determi- nation de parametre et aux secondes donnees 4. Un dispositif
param6trique pour un instrument       d'adresse lues dudit second moyen de
m6moi- de musique 6lectronique comprenant                 re d'adresses en
correspondance avec la corn- un moyen de m6moire de parambtres (17,
binaison de donn6es correspondant au premier 18) destine a memoriser une
pluralit6 de jeux   40  facteur de determination de parametre et au de
parametres, et                                   second facteur de
determination de parametre, un moyen de memoire d'adresses (16)
formant ainsi ledit signal d'adresse correspon- destin6 a m6moriser des
donn6es d'adresse,          dant a la combinaison des premier et second
caract6rise en co que                           facteurs de ddtermination
de parametre. Ia pluralite de jeux de parametres est m6-  45 moris6e dans
le moyen de. m6moire de para-      6. Un dispositif parametrique suivant la
revendi- metres (17, 18) en correspondance avec une          cation 5, dans
lequel ledit moyen de m6moire pluralite de jeux de combinaisons de facteurs
d'adresses (16) comprend, en outre, un troisib- de d6termination de
parambtre,                      me moyen de m6moire d'adresses (16c) m6- le
moyen de m6moire d'adresses (16) m6-  50     morisant des troisiemes
donn6es d'adresse en morise individuellement les donnees d'adresse
correspondance avec la combinaison des pre- de chacun desdits facteurs de
determination         mier et troisieme facteurs de determination de de
parametre,                                       parametre,  lesdites
troisiemes  donn6es un moyen d'op6ration (19) est pr6vu pour
d'acdresse 6tant des donnees repr6sentant une op~rer des donnees d'adresse
lues individual-  55   adresse relative pour les secondes donnees lement
dudit moyen de m6moire d'adresses            d'adresse, et (16) en
correspondance avec chaque facteur             ledit moyen d'operation (19)
ajoute au ou de determination de parametre pour former un        soustrait
du r6sultat de l'operation entre les 13    
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!ll11111111111 l  11 premibres donn6es d'adresse et les secondes
memoire d'adresses fournit les troisiemes don- donn6es d'adresse les
troisibmos donn6es             n6es d'adresse en correspondance avec la
d'adresse lues dudi' !roisibme moyen de m6-          combinaison des
secondes donn6es d'adresse moire d'adresses sn correspondanco avec la
lues dudit second moyen de m6moire d'adres- r_    combinaison des donr aes
correspondant au    5        se et du troisibme facteur de determination de
premier facteur de determination de parametre        parametre. et au
troisieme facteur de determination de pararri~tre, formant ainsi le signal
d'adresse   11. Un dispositif paramdtrique suivant la revendi-
correspondant a la combinaison des premier,          cation 4, dans lequel
lesdits -facteur de dbter- second et troisieme facteurs de determination
10   mination de parametre sont le type de couleur de parambtre.
de son, la hauteur. de son et la pression de touche. 7. Un dispositif
paramdtrique suivant la revendi- cation 5, dans lequel ledit second moyen
de m~moire d'adresse fournit les secondes don-   15 ndes d'adresse en
correspondance avec la combinaison des premieres donn6es d'adresse lues
dudit premier moyen de m6moire d'adres- se en correspondance avec le
premier facteur K<y   do d6termination de pararnmtre et io second   20
facteur de d6termination de parame rs. &  Un dispositif pararnmtrique
suivant la revendi- cation 6, dans lequel ledit troisibme moyen de mdmoire
d'adresse fournit les troisibmes don-   25 n6oes d'adresse en
correspondance avec la combinaison des premieres donn6es d'adresse lues
dudit premier moyan de memoire d'adres- se en correspondance avec le
premier facteur de determination de parametre et le troisieme   30 facteur
de determination de parameire. 9. Un dispositif paramntrique suivant la
revendi- cation 5, dans lequel ledit moyen de m6moire d'adresses comprend,
en outre, un troisieme   35 moyen de m6moire d'adresses m6morisant des
troisibmes donn6es d'adresse en corres- pondance avec la combinaison des
second et troisieme facteurs de determination de para- mbtre, lesdites
troisiemes donn~es dJ'adresse   40 dtant des donn6es repr6sentant une
adresse relative pour les seconcdes donndes d'adresse, et ledit moyen
d'op6ration, par ailleurs, ajoute au ou soustrait du r6sultat de
l'op6ration entre   45 les premieres donnees d'adresse et les secon- des
donn6es d'adresse les troisibmes donines d'adresse lues dudit troisieme
moyen de me- moire d'adresses en correspondance avec la combinaison du
premier facteur de d6termina-  so tion de parametre et du troisibme facteur
de determination de parambtre, formant ainsi le signal d'adresse
correspondant aux premier et troisibme facteurs de determination de para-
mbtre.                                      55 10. Un dispositif
paranetrlique suivant la revendi- cation 9, dans lecluel ledit troisibme
rnoyen de 14    


