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' TCNE S| GNAL GENERATCR ADAPTED FCR CCUPkTNG W TH PERSONAL COVPUTER
BACKGRDUND OF THE. INVENTION a) Field of the vention The present |an@@| 1
reIate» to a tone signal generator for generlaTHISGHEBMG ] of inputted
musi cal performance data, and nore particul 4rly tRERLACEDE sSi gjpal genéﬂsﬁﬁéy"&’gfﬁ
.equi pped with a plurality type of input/output 1nterraces—t)y*Description
of thelRelated Art TONE SIGNAL GENERATOR. ADAPTED FOR COUPLING

WITH PERSONAL COMPUTER i

%1 . BACKGROUND OF THE INVENTION
a) Field of the.Invention
The preseéent invention relates to & tone signal 
generator for generating tone signals of inputted musical
performance data, and more particularly to a tone signal
generator equipped with é plurality type of input/output

‘Iinterfaces.

b) Desecription of the Related ArtT
ﬂ-.' A musical instrument digital interface (MIDI) 1is
:widely used nowadays for ;he transfer of electric signals such
as musical performance data. MIDI provides uni-directional
transmission of data having a predetermined format-via a cable
with S-pin DIN output and input connectors.

Software of personal camputers for editing tone colors
or automatic musical performance dﬁta is aisg Xnown in
practiecal use. Although personal computers have generally a
bullt-in bi-directional serial interface such as RS-232 and
RS-422, personal computers provided with a MIDI connector (3-
pin DIN connector) is rare.

Under sdch an environment, it is necessary To insert a

MIDI interface board into a slot of a personal computer for

the data conversion of edlted tone colors and musical
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Mounting and connections of such a board and cable requires

some labor and results in high cost.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
tone signal generator allowing an easy access to a personal
computer and other electronic musical instruments (including a
musical performance controller).

According to one aspect of the present invention,
there is provided a tone signal gen@i-ator comprising a tone
gsignal generator circuit for generating tone signals of
inputted musical performance data, general bi-directional
serial communication means for transmitting and receiving
information including musical perfTormance data to and from a
personal computer, electronic musical instrument serial
communication means including serial input means for receiving
information inclusive of musical performance data from an
electronic musical instr.ument and serial outputr means for
transmittring information inclusive of musical performance data

to another electronic musical instrument, and repeater means

Tor outputting said information inputted from said bi-

directional serial communication means to said serial output
means and for outputting said information inputted from said

serial input means to said bi-directional serial communication

_—
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pinADIV connector) is rare. Under such an environment, it is necessary to
;nsertifa MDl interface board into a slot of a personal conputer for the

data cpnversion of edited tone col ors and nusi cal 2 performance data and
for the data transfer to and froman electroni ¢HUSSERET HASIBEENERt Via a
M DI cpnnector cable. REPLACED

means. '

Preferably. the tone signal generator is provided with
switching means for switching between producing and not

producing a musical tone from the tone signal generator

circult, the musical tone representing musical performance
data inputted from the bi-directional serial communication
means or the serial input means.
! The bi-directional serial communication means may be
RS-232, RS-422, or the like. The electronic musical
! instrument serial communication means is MIDI. The tone
signal generator circuit can synthesize tone signals by using
musical performance data supplied via any one of the
communjication means, using its repeater means. Data supplied
é from the personal computer is converted into data of the other
format and sent to the musical instrument, or vice versa. It
is thereforé possible to connect the tone signal generator or
unit to a personal computer or the like without adding a MIDI
board to the personal computer. It is also possible teo
provide connections between other electronlc muslcél
instruments, personal computers, and the like, via the tone
signal generator unit. Use of the switching means allows the
tone signal generétor circuit not to generate musical tones of
inputted musical performance data, using the tone signal
generator only as a repeater.

The tone signal generator of the present invention Is
_ provided with the general bi-directional serial communication
—-__’_____,__.___—f
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Nbunt ng and connectlons of such a board and cable reqU|res,sonEw+abor and
.resul§s in high cost. SUMVARY OF THE | NVENTI ON It'gﬁ;‘j&ﬁﬂéﬁiB%?‘ he
"preseft invention to provide a tone signal generat qﬁk

acces$ to a personal conputer and other el ectroni I nstrunents

(i ncl §ding a nusical performance controller). According to one aspect of
the pfjesemiedriwentélectrbhetemusipedviided ramearne seirgadl ogemaimeicdttonpri si ng
a tong signal generator circuit for generating tone signals of

' means, and switching means. Therefore, musical performance

-..n

data or the like can be transférred by directly connecting a

personal computer to the tone signal generator, and data

received from an electronic musical instrument can be

transmitted to the personal computer.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l shows the structure of a tone signal generator
unit according to an embodiment of the present invention.

Fig.2 1c a flow chart showing the main routine o©f The
operation to be executed by the tone signal generator ﬁnit of
the embodiment.

Fig.3 is a flow chart showing a MIDI reception
interrupt operation of the tTone siénal generator unit of the
embddiment.

Fig.4 is a flow chart showing a serial reception
interrupt operation of the tone signal generator unit of the
embodiment. |

Fig.3 is a flow chart showing tThe performance'data
buffer process of the tone signal generator unit of the
embodiment.

Fig.6 is a flow chart showing a recording process for
the personal computer counected to the tone signal generator
unit of the embodiment.

Fig.7 is a flow chart showing a reproducing process

’]‘lns Sheet Has Been R laced -4-
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|nputted nu5|ca1 perfornance data general bi di rectional serial

ni cation nmeans for transmtting and receivi ng—=Rformmtion i ncl udi ng
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rfecei ving information inclusive of nusical performance data from an
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i nfo natlon I nC ve of music performance data to ano el ectronic

nmusi éﬁypggér ﬁgqtrggqug'4Hgygiﬁéytoutputtlng said information
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Fig.8 is a flow chart showing a reception interrupt

operation for the personal computer.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig.l is a block diagram showing thé structure of a‘
tone signal generator unit according to an embodiment of the
present invention.

This tone signal generator unit generates tone signals
of performance data inputted via interfaces from other
electronic musical instruments and personal computers or the
like. The tone signal generator unit can change tone colors,
effects, and the like, in accordance with the wide range of
commands feceived from other instruments.

The fone signal generator unit 1 is connected with a
pérsonal computer 3 and sound syvstem 4. A Kkeyboard type
controller 2 is connected via a MIDI #able to a MIDI interface
14.of the tone signal generator unit 1, and the personal

~ computer 3 is connected to via a bi-directional communication
cable to a serial interfacehls. An example of a connector for
coupling To the MIDI interface is shown in Fig.lB. The serial
interface is a general bi—directional-serial interface such as
RS-232C and RS-422 whose connector is shown in Fig.1C by way
of example. The tone signal generator unit 1 is controlled by

a CPU 10. CPU 10 is connected via a bus 11 to a ROM 12, RAM

. This Sheet Has Been Replaced _
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13, MIDI interface 14, serial interface 15, panel switches 18,
display 17, and tone signal generator circuit 18. The tone
signal generator circuit 18 generates tone signals of musical
performance data stored in a buffer BUF in RAM 13, under
control of CPLU 1@. A sound system 4 connected to the tone
signal generator circuir 18 amplifies inputted tone wavefofm
signals and outéuts them from loudspeakers or the 1ike. ROM
12 stores control programs for various controls illustrated by
flow charts to be described later. RAM 13 has the above-
described buffer BUF for storing various data inputted via the
interfaces, a communication mode flag register CM for storing
communication mode flags to be uéed in setting a communication
mode, a note register NC for storing note numbers, a velocity
register NC for storing .velocity déta, a channel register i
for storing channel numbers, a tone color register TCi for
storing tone color data corresponding to channél numbers i, a
program number register PC for storing program numbers. and an
operation mode register OM for storing operation modes. The
panel switches 16 are used in iocally switehing between tone
colors, effects, and the like. The display 17 displays a tone
color or mode presently sect.

Figs.2 to 5 are flow charts illustrating the
operations of the tone signal generator unit;

IFig.2 is a flow chart of the main routine to be
executed by the tone signal generator unit. Initialization is

executed at step nl to enter the tone signal generator unit 1
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produﬁlng a nu5|cal tone fron1the tone S|gnal generator circuit, the
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bi.-di-fectional serial comunication means. o
bi -di fectional serial conmunication neans m
li ke.} The el ectronic nusical instrument seri

tone representing nusical perfornmance data_inpu

ﬁﬁ?sﬁmﬂhslﬂﬁﬁﬂt means. The
BPLABED. RS-4P2, or the

nication neans is MDI.

The tpne siigtel ygatandhy stateit Therssftéesi zertonptibgnausrey BIidtess

nmusi chl

performance data supplied via any one of the conmunication neans,

usingjits repedt a¥2exind.pada¢h Swhpth eprocess (step n3) are repetitively

executed. The panel switch procéess includes an operation of
switching between tone colors and communication modes for each
MIDI channel, an operation of renewing the brogram change
table, an operation of dumping data of the tone signal
generatotr unit to the personal computer.

Fig.3 is a flow chart showing the MIDI reception
interrupt operation initiated when serial data is received
from a MIDI IN terminal of the MIDI interface 14. When data
is received from another electronic musical instrument via the
MIDI interface 14, the received data is loaded in the buffer
BUF (step nl9). Data in BUF is transmitted via a MIDI GUT
terminal (step nll), and a communication flag CM is
discriminated (step nl2). CM = @ is a mode wherein the
received data is converted to the other data format To output
it to the serial interface 15, without generating tone signals
of the received data from the tone sign;l generator circuit
18. €M = 1 is a mode whorein the received data is converted
to the other data format t0'outpuﬁ it to ﬁhe serial interface,
and the received data is reproduced as sounds. CM = 2 is a
mode wherein the received data is reproduced as sounds,
without outputting the data to the serial interface 15.
Therefore, if the communication mode is CM = ©, data in BUF is
converted to the other format and outputted to the serial

interface 15 (step n13). If the communjication mode is CM = 1,

_
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loaded in a performance data buffer in which data is
transmitted to The tone signal generator.circuit 18 (step
nls). If the communication mode is CM = 2, data in BUF is
loaded in the performance data buffer (nls).

Fig.4 is a flow chart of a serial reception interrupt
routine which is initiated when data is received from the
serial interface 15. Received data is loaded in BUF (step
n20). Next, the communication mode CM is discriminated (step
n21). When data is recelved from the serlal interface 13,
1nternai commands are executed in any communication mode., and
sounds are reproduced in hodes.CM =9 and CM = 1. The
internal commands are so-called system exclusive commands
which are stipulated only between the personal computer 3 and
tone signal'generator unit 1, such as a program change command
and a mode chaqge command . .If the discriminated communication
moede is CM = 2 and only if data lcaded in BUF is an internal
command, an operatioh correspondlng to the internal command is
performed {step n22). If the mode is not CM = 2, an operation

corresponding to the data in BUF is performed, irrespective of

'the contents of the loeded data. Specifically, the data in

BUF is loaded in the performance data buffer, and if the data
in BUF is an Internal command, an operation corresponding to
the internal command is performed. If the data in BUF ig

musical performance data. sounds are generated by the tone
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geng rator onIy as a repeater The tone srgnal generat 0
trnvintron I's provided with the general Q@@ﬁx@ﬂ@ﬂ“ﬁ%* al conmmuni cati on
4 ngans, el ectronic nusical instrunent | repiaBbhi catidon neans, and
swi tychi ng nmeans. Therefore, nusical perflo rcedata or the |i ke can be
traijsferred by -directly connecting a

signal generator circuit 18 (step n23),. and the performance

the present

data- is outputted from the MIDI OUT terminal (steps n24 and
n23). |

Fig.3 is a flow chart illlustrating a performance datsa
buffer process for executing various types of operations in
accordance with the contents of data stored in the performance
data buffer. It is Tirst checked whether new data was stored
in the performance data buffer (step n30). If not, the flow
returns. If stored, it is checked which type the stored data
is (step n3l).

If the stored data is note on-event data. Tthe number
of a MIDI channel from which the data was sent 1s stored in
the register i. the number of.the on-event note is stored in
the register NXC, and the stored velocity data is loaded in the
register VE (step n32). The MIDI channel number i1 identifies
the desiénated tone color data Tci. These data are sent to
the tone signal generetor circuit 18 to produce a sound having
the tone color Tci, tone piteh NXC, and tone volume VE. The
sound producing chanhel to be allocated is arpitrarily
assigned irrespective of the MIDI channel (this is called a
dynamic voice allocation).

If the stored data is a note off—event.'the number of
the MIDI channel from which the data was sent is stored in thej
register i, and the note number thereof is set to the register

NC (step n34). The sound preoducing channel is located to stop

the produced sound (step 33).

is Sheet Has Been Replaced -9-
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el ectfroni ¢ nusical instrunent can be tran$niti$ 8§E Qe per gonal conputer.
‘ A peture of a tone
signgl generator unit according to an embodinent of the present invention.
Fig.2 is a flow chart showi ng the main routine of the operation to be

execyted by the tohé INgnAtoFesedatsr Ifmipragramehangriidata. Hhe. Bumbey

fl owjchart shomﬁnﬂ a_MDI reception )
of the MIDI channel to which the program is changed is set to

~- P amge ~

the register i, and the new program number is set To the
register PC (step n368). ULsesing these data as search
parameters, new tone color data Fow(PC) is read from the
program change table or operation mode register OM and set To
the register TCi as the tone color of the MIDI channel i for
the new program number PC (step n37).

If the stored data is an internal command, the
corresponding operation is performed (step n38). If the
stored data is another data except the above-described data, a
corresponding operation is performed (step n38). 'i‘he internal
commands include setting commands for settlng the registers
CM, OM and the like, a command for requesting a tone color and
the 1like of a presently used channel, a command for requesting
bulk dump data. The operétion to be executed at step n39
includes a control change operation, all-notes-off operation,
and the like.

Figs.ﬁ to 8 are flow charts illustrating the
operations on the side of the personal computer 3.

Fig-6 is a flow chart of a recording process wherein
while reproducing automatic musical performance data already
stored in a memory of the personal computer. the automatic
musical performance data added with performance data hand-
inputted from the controller 2 in an over-dubbing manner from

the controller 2 is recorded. First, a music number and name

\
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intérrupt aperatlon of the tone si gnal geﬁs oy ﬂ@#kA@hEﬁﬁ@ enbodlnent
Fig.4i1s a flow chart show ng a serial recaﬁ?#oqﬂﬁﬂ%ggﬁupt eration of the
tone Jsi gnal generator unit of the enbodi mebe—H-g—5—t+s—a ||uw10hart show ng

the gerformance data buffer process of the tone signal generator unit of

the ¢
per s

nbodinent. Fig.6 is a flow chart showi ng a recordi ng process for the
nal @eogpantecodnésted ndddhe Tdnétsignal ngenenatier, data such as

tone color presently set in the tone signal generator unit is
reqguested (step n42)  This request is transmitted as an
internal command. in accordance w_ith received various setting
data (such as a bar size, initial data (tempo, tone color)),
various data for the new music are set (step n43). If a music
already stored is to be edited, various data set for the
alregdy stored music are used and the flow advances from step
n4l directly to step n44 whereat a music data record area is
reserved in the memory of the personél computer. Thereéfter,
the flow stands by until an on-event of a start key or stop
key occurs (step n43). Specific function Keys of the keyboard
S are assigned as the start key and stop key. When the on-
event of the stop Key occurs. the recording process is
Terminated. When the on-event of the start key occurs, the
recording operation starts.

In the recording operation, an event timing is checked
from clocks (step n47). AT the event timing. the event of the
already stored music is read and sent to The serial 1nterface
15 of the tone signal generator unlf 1 (step n49). This even
data is sent after it is converted into the MIDI format.
Thereafter, the event data is stored in the data record area
reserved at step n44 (step n30). The operations from step n37
to n3@ are repeated until the on-event of the stop Key occurs
(step n51. Ex repetitively performing the operations from

. step n47 to n31, the performance data of the music designated
_—
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uni t. of the enbodlnent F|g 7 |s a A )} epr oduci ng process
5 for}], the personal conput er connect ed tDTFH%S?- > enerator unit of
t he dnbodi nent . Fig.8 is a flow chart show ng®™ ' I nterrupt

operdtion for the personal conputer.

at step n4® can be reproduced at the tone signal generator
unit 1 while recéfding it in the data record area reserved at
step n44.

The period during such repetitive operations is
discriminéted as "an on-record operation”. During thils
period, berformance data supplied via the MIDI interface from
the keyboard type controller 2 or the like is also stored in
the data record area (which will be detailed in Fig.8).
Namely, the music reproduced by the operations'from step n47
to n3l1 as well as the performance data inputted from the MIDI
interface 14 is recorded in the data record area. For the
case of a new music, the flow proceeds from step n47 TOo n31,
and performénce data from the MIDI jinterface 14 or performance
data from the keyboard 5 of the personal computer 3 is
recorded.

WWhen the on-event of the stop Key occurs, a-header
such as a music size (length of all data) and record time
period is added to the recorded music data, and thereafter the
record operation_is terminated (step n32). In this flow, if
the steps n4l, n42, n43 and n44 are executed, a new music is
produced and recorded, whereas if the flow advances from the
step n4l directly to the step n44, the already recorded music
is added with a new part (over-dubbing).

Fig.7 is a flow chart of a reproducing process wherein
an already recorded music (automatic musical performance data)

is read and outputted to the tone signal generator unit 1 to

-12- | This Sheet Has Been Replaced
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DETAILED DESCRI PTI ON OF THE PREFERRED ENBODINENTS Fig.1lis a block dlagram
showigng the structure of a tone S|gnal gener.at 9 4Nit according to an
enbod nent of the present i nvent jaas=sFf ,r‘c@anNg\al generator unit
generjates tone signals of perforni ' via interfaces from
ot her} el ectronic nusical instru conmputers or the |ike.

The tlone signalyge Qefﬁéoﬁuﬁgbt C?ErgQanerh%@% GRndet Rid Gfe 2P the

|l i ke,} in accordance wth the wi de range of comrands received from ot her
'nStquneméitered (step nB®). If a new music other than those already

stored in the personal computer is designated, the flow is
immediately terminated (step n8l). If an already stored music
is designated, the flow stands by until the on-event of the
start key occurs. If the stop key is turned on.prior To
turning on the start key. the flow is immediately terminated
(step n63). When the start key is turned on, the automatic
musical performance is executed. An event timing is
discriminated from clocks (step n64). An event is réad at the
eQent timing (step nB83), the event being outpurted vlia tThe
serial interface to the tone signal generator unit 1 (step
nBB). The serial data is converted into the MIDI data formart.
This operation continues until the stop key or start key is
turned on (step ns67). When the stop key is turned on or when
the end daté is read, the flow is terminated.

Fig.8 is a flow chart showing the reception interrupt
operation for serial performance data.

This operation is executed in response To a receptlon
interrupt issued from the serial interface of The personal
computer 3 while it receives data from the tone signal
generator unit 1. After the received data is set to an input
buffer IBUF (step n78), a CM flag is referenced (step n7l).
CM = 0 stands for a presence of echo-back, CM = 1 and CM = 2
stand for an absence'of echo-back. In the case of a presence

of echo-back, the contents of IBUF are returhed via the serial
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‘The t pne si gnal Generator unit 1 is connect ed personal conputer 3

‘and spund system 4. A keyboard typg—eo §a@bkéwﬁﬂs ¢gonnected via a M DI
cablejto a MDI interface 14 of the To eﬁygmﬁﬂ ator unit 1, and the

persohal conputer 3 is connected to a—e—0T-di recti onal conmmuni cat i on
cablejto a serial interface 15. An exanple of a connector for coupling to
the MDI intick9REace sbaRKWECI Fhei §onB. StEBadecErACrATOST fUide il &S epmenal) .
bi -di fectional serjal interface such as RS-232C and_RS-422 whose connect or
i s shown | AFi%s 1Ehey gRpcbedexhagher fkeisonadgirgitiie gomerrtdinit 1 is
contrglled by

' - operation” (step n73)." If under the on-record operation, the
event stored in the input buffer IBUF is recorded in the data
record area reserved at the step n44 (Fig.8) (step n74).

The "on-record operation” corresponds, in the case of
an existing song, to the repetitive operations from the step
nd47 to n51 shown in Fig.68. In the case of the over-dubbing
operation, the event in the input buffer IBUF as well as the
music being reproduced at the repetitive operations is stored
in the data record area. In the case of a new music, only the
new musical performance data is stoared in the data record
area.

With the above-described operartions, the tone signal
generator unit 1 can generate tone signals by using data
received efther from the MIDI interface 14 (keyboard type
controller 2) or from the serial 1nterféce 15 (personal
computer 3). Data received from the MIDI interface can be
directly supplied via the serial interface to the personal
computer 3 without using a specific conversion board.

The tone signal generator unit of the embodiments
described above 1s accompanied with a separate keyboard and a
separate sound system. It may also be such a structufe as an
electronic musical instrument, which integrally includes a

keyboard and a sound system.

Although the present invention has been described in

R
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a CPU 10 CPU 10 is connected via a bus 11 to a RONI12 RAM 6 13, M D

‘1nterﬁace 14, serial interface 15, panel sw tches 16, dlsplay 17, and tone
si.gnal

t one
under

q
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- — 4 aemes

generator circuit 18. The tone signal generator circuit 18 generates
i gnal s of nusical performance data stored in a buffer BUF in RAM 13,
control of CPU 10. A sound system 4 connected to the tone

connection with the preferred embodiments, -the present
invention is not intended to be limited only to those
embodiments. For exa'.mple. it is apparent that various
changes, Improvements, combinations and the like can be made

by those skilled in the arct.
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si gnal generator cITCurt—t8—amphifies |nputted tone maveforn15|gnals and £
outputs thenlfronlliumﬂﬂﬂﬂﬂ' ‘like. ROM 12 stores control prograns __—
for various control m’ m | ow charts to be described later. RAM

13 has the above-. describel bbff%r* F for storing various data inputted

via the interfaces, a comrunication node flag register CMfor storing
connunlcangggﬁpde flags to be used in setting a co ni cati on node, a note

regi ster or storing note nunber ter NC for storing
velocity data; a channel register f DRISSH | nunbers, a tone
color register TG for

1. A tone signal generator unit comprising:

| =

tone slgndl generation means for generating tone
signals based on inputted musical performance data;

general bi-directional serjial communication means
adapted to transmit and receive information including musical
performance data to and from a personal computer;

electronic musical instrument serial communication
‘means including serial input means adapted TO receive
information inclusive of musical performance data from an
electronic musical instrument and serial output means adapted
to transmit_information inclusive of musical performance data
To another electronic musical instrument; and

repeater means adapted to convert and output said
informationlinputted from sdid bi-directional serial
communication means to sajid serial output.means and adapted to
convert and output said in‘f‘ormatioﬁ inputted from said serial

input means to sald bi-directional serial communication means.

2. | A tone signal generator unit according to claim 1,
further comprising switching means for switching said bi-
directional serial communication means and said serial input
means, based on the musical performance data from which the

tone signal generation means generates a musical tone.

\\'
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st oring tone col or data correspondlng to channel nunbers i, a program
.nunben regi ster PC for storing program nunbers, and an operati on node
reglster OM for storing operation nodes. The panel switches 16 are used in
| ocal |y switching between tone colors, effects, and the |ike. The display
17 displays a tone col or or node presently set. Figs.2 to 5 are flow charts
Il lustrating the operations of the tone signal generator unit. Fig.2 is a

flow chart of the main routine to be executed by the tone signal generator
uni t. InithakrRACTOME SCHE DISCLOSURE

A tone signal generator unit having both a bi-
directional interface such as RS-232C and a MIDI intefface.
The tone signal generator-unit converts data format to al;ow
direct connection to a persconal computer and to another
electronic musical Iinstrument, without using a specific MIDI

board on the side of the personal computer.
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-executed aI step nl to enter the tone S|gnal

st andby st at e.
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Thereafter,

W o L

generator unit 1 ’
a reception buffer process (step n2) and panel
swi-t ¢ch process (step n3) areﬂrepetitively execut ed. The panel

swi tch

process includes an operation of sw tching between tone colors and
renew ng the

commani cati on nodes for each M D

pr ogram change
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.tabl e, am operation of dunping data of the tone signal generator unit to
the personal conputer. Fig.3 is a flow chart showing the M DI reception
interrupt operation initiated when serial data is received froma MD IN
termnal of the MDI interface 14. Wen data is received from anot her _
el ectioni ¢ nusical instrunent via tt2/MD interface 14, the received data
Is loaded in the buffer BUF (step nl0). Data in BUF is transmtted via a
M DI QUT termnal (step nll), and a comrunication flag CMis discrimnated
(step nl2). CM= 0 is a node wherein the

| ._ - FlG. 2

@AIN ROUTINE )

nlt
/’
INITIAL SETTINGS
I , n2
| _ o
PERFORMANCE
BUFFER PROCESS
. 4_,1'73
PANEL SWITCH
PROCESS
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recei ved data’ i< converted to-the ofher data format to output it to th
serial interface 15, w thout generating tone signals of the received data
fromthe tone signal generator circuit 18. CM= 1 is a node wherein the
received data is converted to the other data format to output it to the
serial interface, and the recei vedsdpba I's reproduced as sounds. CM = 2 is
a node wherein the received data i s réproduced as sounds, w thout
outputting the data to the serial interface 15. Therefore, if the
conmmuni cation node is CM= 0, data in BUF is converted to the other format
and outputted to the serial ' '

FIG. 3

L en e, -
i) -e- G513

MIDI RECEPTION
INTERRUPT

/,nlO

RECEIVED DATA — BUF

nil

/-¢

SEND DATA IN BUF
TO MIDI OUT

ni2

cCM? : >
o 1 2

nt3 | | Snl4 B | (1S
SEND_DATA- IN SEND _DATA IN LOAD DATA IN BUF
BUF TO SERIAL}| | BUF TO SER!AL } |IN PERFORMANCE
INTERFACE INTERFACE BUFFER

N1d

LLOAD DATA IN BUF
IN PERFORMANCE

BUFFER

{ RETURN ’
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interface -15 (step n13). |f the conmunication nmode is CM = 1, 8 data in
-BUF is converted to the o her format and ou putted to the serial interface -
15 (step nl4), and the data in BUF is | oaded in a performance data buffer

in which data is transmtted to the toze signal generator circuit 18 (step
nl5). If the comunication node is cM£82, data in BUF is

F16.4

SERIAL RECEPTION
INTERRUPT

n20

RECEIVED DATA—=BUF

(CM=2)
{n22
| DING EXECUTE PROCESS
EOR%%EEEON. IF DATA IN BUF IS
T . INTERNAL COMMAND

INTERNAL
COMMAND?

SEND DATA IN BUF
TO MIDI OUT

CR ET URN)

-
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| oaded in.the performance data buffer (nl6). Fig.4 is a flow chart of a
.serial reception interrupt routine which is initiated when data is received
fromthe serial interface 15. Received data is |oaded in BUF (step n20).
Next, the communication node CMis di gcri m nated (step n2l1). Wen data is
received fromthe serial interface 5._!{, i nternal commands are executed in
any communi cati on node, and sounds are reproduced in nodes CM= 0 and CM =
1. The internal commands are so-called system excl usive commands which are
stipul ated only between the personal corTEut er 3 and
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tong Si gnal generator unit 1, such as a program change command and a node
.change conmand. |f the discrimnated communication node is CM= 2 and only
if data loaded in BUF is an internal conmand, an operation corresponding to
the internal command is perfornmed (step n22). If the node is not CM= 2, an
operation corresponding to the dat &7/ 8 BUF is performed, irrespective of
the contents of the | oaded data. Specifically, the data in BUF is |oaded in
the perfornmance data buffer, and if the data in BUF is an internal conmmand,
an operation corresponding to the int co nd is perfornmed. If the
data in BUF is FPG‘ 83

ngz
( RECORD ) [
| |'REQUEST PRESENTLY
- (n40 ggg T_(l_)NE COLOR Ti
M TONE SIGNAL
i%TD Mﬁiﬁg NC. GENERATOR UNIT
n4| - (n43
ALREADY SET BAR SIZE,
<STORE[|)3 MUSIC ? NI |iNmaL DatA
~ (TEMPO, TONE COLOR Ti)
o {

—

RESERVE RECORD
AREA IN MEMORY |—nd4
FOR MUSIC DATA
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START KEY ( END )
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@W’/ : 7 48
N READ EVENT OF
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\ o O/P ~ n5l MUSIC 49
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' SEND EVENT
Y nb2
! n50
STORE MUSIC DATA BY {
ADDING DATA SIZE AND RECORD EVENT IN
RECORD TIME PERIOD RECORD AREA
' l

( Eno )
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musj cal : performance data sounds'ﬁare gener at ed by t he tone 9 signal
,generator circuit 18 (step n23), and the perforrrance data is outputted from
the M D OQUT termnal (steps n24 and n25). Fig.5 is a flow chart
illustrating a performance data buffer process for executing various types

of operations in 7/8

FIG..7

REPRODUCING
( PROCESS )
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el

SET MUSIC NO.
AND NAME

L nsél
| ALREADY S
STORED MUSIC? —~— .
Ty END
| n62 '
N EVENT?

\ n 63
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FENT

START KEY END
ne4d -

EVENT Y
TIMING ? ;n65

N REPRODUCE EVENT

,n66

SEND EVENT FROM
SERIAL INTERFACE

r

N T~ néT
< STOP KEY OR
END DATA?

Y
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accardance with the contents of da{a'stﬁﬁed in the performance data buffer:*
Lt is first checked whether new data was stored in the perfornmance data
buffer (step n30). If not, the flowreturns. If stored, it is checked which
type the stored data is (step n3l). If the stored data is note on-event
data, the nunber of a MD channel freuyghich the data was sent is stored
in the register i, the nunber of the on-event note is stored in the

register NC, and the stored velocity data is |loaded in the register VE
(step n32). The M DI channel number i identifies

FIG.8

RECEPTION.
INTERRUPT

RECEIVED DATA — IBUF

nr2

[

SEND DATA IN IBUF
FROM SERIAL
INTERFACE

T~ N
UNDER
< ON-RECORD? >

\]Y/_ In74

RECORD EVENT IN
IBUF IN RESERVED
MUSIC DATA RECORD
AREA

{ RETURN )
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t hesdesi gnated tone 'col or data Tci. These data |

e signal
generator circuit 18 to produce a sound havi ng {t REPLACEMENT SHEETi] tone
pitch NC, and tone volune VE. The sound producijng - | ocat ed
is arbitrarily assigned irrespective of the MDD hggnpmy(;dgzs ig called a
dynam c voice allocation). If the stored data ifs ja hote of I'-evgnt}, the
nunber of the M DI channel from which the data 1 eq in the
register i., and the note nunber thereof is set |to the register N (step

n34). The sound produci ng channel is |located to 5STOp

TONE SIGNAL GENERATOR ADAPTED FOR COUPLING

WITH PERSONAL COMPUTER

BACKGROUND OF THE INVENTION
a) Field of the Invention

The present invention relates to a tone signal
generator for generating tone signals of inputted musical
performance data, and more particularly'to a tone signal
generator eéuipped with a plurality type of input/output

interfaces.

b) Description of the Related Art

A musical instrument digital interface (MIDI) is
widely used nowadays fqr the transfer of electric signals such
as musical performance data. MIDI provides uni-directional
transmission of data having a predetermined format via a cable
with 5-pin DIN output and -input connectors. |

Software of personal computers f;r editing tone colors
or automatic musical performance data is also known in
practical use. Although personal computers have generally a
built-in bi-directional serial interface such as ﬁs-232 and
RS-422, personal computers provided with a MIDI‘éonnector (5-
pin DIN connector) is rare.

Under such an environment, it is necessary to.insert a

MIDI interface board into a slot of a ﬁersonal computer for

the data conversion of edited tone colors and musical



t her produced sound (step 35). 10 I f the storegd
data, the nunber of the MDI channel to which t
to the register i, and the new program nunber i9g
(step n36). Using these data as search paraneterfs,
Flerr](PC) is read fromthe

performance data and for the data transfer to and
electronic musical instrument via a MIDI connector cable.
Mounting and connections of such a board and cable requires

some labor and results in high cost.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
tone signal generator allowing an easy access to a personal
computer and other electronic musical instruments (including a
musical performance controller).

According to one aspect of the present invention,
there is provided a tone signal generator comprising a tone
signal generator circuit for generating tone signais of
inputted musical performance data, general bi-directional
serial communication means for transmitting and receiving
informatioﬁ including musical performance data to and from a
personal computer, electronic musical instrument serial
communication means including serial inpdt means for receiving
information inclusive of musical performance data from an
electronic musical instrument and serial output m?ans for
transmitting information inclusive of musical performance data
to another electronic musical instrument, and repeater means
for outputting said information inputted from said bi-
directional serial communication means to said serial output

means and for outputting said information inputted from said

serial input means to said bi-directional serial communication



program change table or operation node register OM and set to the register
TG as the tone color of the MDI channel i for;
‘(step n37). If the stored data is an internal cprREFMACEMERT CRHEESpondi ng
operation is performed (step n38). If the storel —S—aRet-hey

except the above-descri bed data, a corrgspondi np
(step n38). The internal comands i ncl utle settipgjc or befting the
registers CM OMand the like, a command for repu tollor and
the Iike of a presently used channel, a connan? for requesting

means.

Preferably, the tone signal generator is provided with
switching means for switching between producing and not
producing a musical tone from the tone signal generator
circuit, the musical tone representing musical performance
data inputted from the bi-directional serial communication
means or the serial input means.

The bi-directional serial communication means may be
RS-232, RS-422, or the like. The electronic musical
instrument serial communicétion means is MIDI. The tone
signal generator circuit can synthesizé tone signals by using
musical performance data supplied via any one of the
communication means, using its repeater means. Data supplied
from the personal computer is converted into data of the other
format and sent to the musical instrument, or vice versa. It
is therefore possible to connect the tone signal generator or
unit to a personal computer or the like without addfng a MIDI
board to fhe personal computer. It is also poésible to
pfovide connections between other electronic musical
instruments, personal computers, and the like; v%a the tone
sigﬁal generator unit. Use of the switching meaﬂs allows the
tone signal generator circuit not to generate musical tones of
inputted musical performance data, using the tone signhal
generator only as a repeater.

The tone signal generator of the present invention is

provided with the general bi-directional serial communication



bul &k dunp data. The operation to be executed at step n39 includes a control
change operation, all-notes-off operation, and the |like, Eigs.&=t0 8 are

*f| ow charts illustrating the operations on th Egﬁmﬂ@mg$psggEB na

conputer 3. Fig.6 is a flow chart of a recordiné ocess wherai nl whil e
reproduci ng automati c nusical performance datg a réad¥m? dlinl a menory
of the personal conputer, the automatic4nusica peZﬁb n@gﬁd t a] added with
performance data hand- inputted fromthe contrpl {er 2 in-anr—evertdubbing
manner from

means, electronic musical instrument—Serial communication
means, and swifching means. Therefore, musical performance
data or the like can be transférred by directly connecting a
personal computer to the tone signal geﬁerator, and data
received from an electronic musical instrument can be

transmitted to the personal computer.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1l shows the structure of a tone signal generator
unit according to an embodiment of the present invention.

Fig.2 is a flow chart showing the main routine of the
operation to be executed by the tone signal generator unit of
the embodiment.

Fig.3 is a flow chart showing a MIDI reception
interrupt operation of the tone signal generator unit of the
embodiment;

Fig.4 is a flow chart showing a serial recéption
interrupt operation of the tone signal generatof unit of the
embodiment. |

Fig.5 is a flow chart showing the perform?nce data
buffer process of the tone signal generator unit of the
embodiment.

Fig.6 is a flow chart showing a recording process for
the personal computer.connected to the tone signal generator
unit of the embodiment.

Fig.7 is a flow chart showing a reproducing process



the controller 2 is recorded. First, a nusic nunber and nanre- 11 are
entered (step n40). If it is a new nusic, dgg such as tone cglor presently
*set in the tone signal generator unit is requ !ﬂﬁ%ﬂp .} Thi s request
is transmtted as an internal command. In aCcEEIﬁq‘t HéEl)ceived vari ous
setting data (such as a bar size, initial dqtg (¢t elcdlor)),

5 2 %nﬁ%Y {93? )

for the personal computer connected To the—tome sigmnal
generator unit of the embodiment.
Fig.8 is a flow chart showing a reception interrupt

operation for the personal computer.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig.1 is a block diagram showing the strugtuye of a
tone signal generator unit according to an embodiment of the-
present invention.

This tone signal generator unit generates tone signals
of performance data inputted via interfaces from other
electronic musical instrumenfs and personal computers or the
like. The tone signal generator unit can change tone colors,
effects, and the like, in accordance with the wide range of
commands received from other instruments.

Thé tone signal generator unit 1 is connected with a
personal computer 3 and souﬁd system 4. A keyboard typé
controller 2 is connected via a MIDI cable to a MIDI interface
14 of the tone signal generator unit 1, and the personal
computer 3 is connected to via a bi-directional communication
cable to a serial interface 15. An example of a éonnector for
coupling to the MIDI interface is shown in Fig.1B. The serial
interface is a general bi-directional serial interface such as
RS-232C and RS-422 whose connector is shown in Fig.1C by way
of example. The tone signal generator unit 1 is controlled by

a CPU 10. CPU 10 is connected via a bus 11 to a ROM 12, RAM
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various data for the new nusic are set (step'
stored is to be edited, various data set for

Lf A misic alr eady

"REPLAGEMENTSBREET Jrus ¢ ar e

:used and the flow advances from step n4l dire(t|g—tio~sicp.nd ereat a
music data record area is reserved in the ne ry g§ pﬁx onal{ comput er.
Thereafter, the flow stands by until an on-evgnt 3 \ kgy lor stop key -
occurs (step n45). Specific function kdys of he—keybeapd~5-a£e assi gned as

the start key and stop key. Wien the on- even
recording process is term nated. Wen the on-
t he

ccurs, the
key occurs,

13, MIDI interface 14, serial interface 15, panel switches 186,

of the stop key

display 17, and tone signal generator circuit 18. The tone
signal generator circuit 18 geﬁerates tone signals of musical
performance data stored in a buffer BUF in RAM 13, under
control of CPU 18. A sound system 4 connected to the tone
signal generator circuit 18 amplifies inputted tone waveform
signals and outputs them from loudspeakers or the like. ROM
12 stores control programs for various controls illustrated by
flow charts to be described later. RAM 13 has the above-
described buffer BUF for storing various data inputted via the
interfaces, a communication mode flag register CM for storing
communication mode flags to be used in setting a communication
mode, a note register NC for storing note numbers, a velocity
fegister NC for storing velocity dafa; a channel register 1
for storing channel numbers, a tone color register TCi for
storing toné éolor data corresponding tp channel numbers i, a
program number register PC for stoping program numbers, and an
operation mode register OM for storing operation modes. The
panel switches 16 are used in locally switching between tone
colors, effects, and the like. The display 17 displays a tone
color or mode presently set. |

Figs.2 to 5 are flow charts illustrating the
operations of the tone signal generator unit.

Fig.2 is a flow chart of the main routine to be
executed by the tone signal generator unit. Initialization is

executed at step nl to enter the tone signal generator unit 1



recording operation starts..In the recording opdr REPbACEMENESHEET t§ ning is
checked fromclocks (step nd47). At the event tin§ ngs | he

*al ready stored nusic is read and sent to the serja grg MAR4RI7LS of the
tone signal generator unit 1 (step n49). This even]data is sent pfter it is
converted into the MDI format. Thereafter, the:pvéemt—datra 1s storeéd in the
data record area reserved at step n44 ﬁétep n50){ The operations fjom step
n57 to n50 are repeated until the on-event of thesStop Ke€y occurs (step
n51. By repetitively perform ng the operations from

into a standby state. Thereafter, a reception buffer process

(step n2) and panel switch process (step n3) are repetitively
executed. The panel switch prbcess includes an operation of
switching between tone colors and communication modes for each
MIDI channel, an operation of renewing the program change
table, an operation of dumping data of the tone signal
generator unit to the personal computer.

Fig.3 is a flow chart showing the MIDI reception
interfupt operation initiated when serial data is received
from a MIDI IN terminal of the MIDI interface 14. When data
is received from another electronic musical instrument via the
MIDI interface 14, the received data is loaded in the buffer
BUF (step nl®). Data in BUF 1is transmitted via a MIDI OUT
terminal (step nll), and a communication flag CM is
discriminated (step nl2). CM = @ is a mode wherein the
received déta is converted tb the other data format to output
it to the serial interface 15, without generating tone signals
of the received data from the tone signai generator circuit
18. CM = 1 is a mode wherein the received data is convérted
to the other data format to output it to the seri?l interface,

. 4
and the received data is reproduced as sounds. CM = 2 is a
mode wherein the received data is reproduced as sounds,
without outputting the data to the serial interféce 15.
Therefore, if the communication mode is CM = @, data in BUF is
converted to the other format and outputted to the serial

interface 15 (step n13). If the communication mode is CM = 1,



step n47 to n51, the performance data of the nusic designated 12 at step
n40 can be reproduced at the tone signal gprRetator-unit-1 . while recording

repetitive operations is discrinmnated as "4nREPLACRWMENT SREERY on”. During

this

(it in the data record area reserved at stepﬁHAAA Ihe period during such

8
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"data in BUF is converted to the other format and ougputted to

the serial interface 15 (step nl4), and the data in BUF is
loaded in a performance data'bﬁffer in which data is
transmitted to the tone signal generator circuit 18 (step
nl5). If the communication mode ;s CM = 2, data in BUF is
loaded in the performance data buffer (nlé).

Fig.4 is a flow chart of a serial reception interrupt
routine which is initiated when data is received from the
serial interface 15. Received data is loaded in BUF (step
n20). Next, the communication mode CM is discriminated (step
n2l). When data is received from the serial interface 15,
internal commands are executed in any communication mode, and
sounds are reproduced in modes CM = @ and CM = 1. The
internal commands are so-called systém exclusive commands
which are stipulated only between the personal computer 3 and
tone signai generator unit 1, such as a program change command
and a mode change command. If the discriminated communication
mode is CM = 2 and only if data loaded ig BUF is an internal
command, an operation corresponding to the internal command is
performed (step n22). If the mode is not CM = 2,‘an operation
corresponding to the data in BUF is performed, irfespective of
the contents.of the loaded data. Specifically, the data in
BUF is loaded in the performance déta buffer, and if the data
in BUF is an internal command, an operation corresponding to
the internal command is performed. If the data in BUF is

musical performance data, sounds are generated by the tone
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Feree--flam . he keyboard

peri od, performance data supplied via the M DI .
type controller 2 or the like is also stored i éAGEMENT rea (which
swi |l be detailed in Fig.8). Nanely, the nmusic fe e pperations
fromstep n47 to n51 as well as the performange da%g @pﬂuﬁgéd hr mthe M DI
interface 14 is recorded in the data record arfeq. e S a new
music, the flow proceeds fromstep n47”to n51f and perfetfanrc ata from
the MDI interface 14 or performance data frofthe keyboard 5 off the
personal conputer 3 is recorded. - —

signal generator circuit 18 (step n23), and the performance

data is outputted from the MIDI OUT terminal (steps n24 and
n25).

Fig.5 is a flow chart illustrating a performance data
buffer process for executing various types of operations.in
accordance with the contents of data stored in the performance
data buffer. It is first checked whether new data was stored
in the performance data buffer (step n3@). If not, the flow
returns. If stored, it is checked which type the stored daté
is (step n31).

If the stored data is note on-event data, the number
of a MIDI channel from which the data was sent is stored in
the register i, the number of the on-event note is stored in
the regiSter NC, and the stored veiocity data is loaded in the
régister VE (step n32). The MIDI channel number i identifies
the designéted tone color data Tci. These data are sent to
the tone signal generator circuit 18 to produce a sound having
the tone color Tci, tone pitch NC, and t;ne volume VE. The
sound producing channel to be allocated is arbitrarily
assigned irrespective of the MIDI channel (this i§ called a
dynamic voice allocation). |

If the stored data is a note off-event, the number of
the MIDI channel from which the data was sent is stored in the
register 1, and the note number thereof is set to the register
NC (step n34). The soﬁnd producing channel is located to stop

the produced sound (step 35).



When the on-event of the stop key occurs, a header

(length of all data) and record tine period is adde sic
data, and thereafter the record operation is term naje nithis
flow, if the steps n4l, n42, n43 and n44 are execute

produced and recorded, whereas if the flow advances (jr e step n4l

directly to the step n44, the already d8corded nusicilis added y
part (over-dubbing). Fig.7 is a flow chart of a repr Cl ng process wherein
an already recorded music (automatic nusical performance data)

If the stored data is program change data, the number
of the MIDI channel to which the program is changed is set to
the register i, and the new prbgram number is set to the
register PC (step n36). Using these data as search
parameters, new tone color data Fom(PC) is read from the
program change table or operation mode register OM and set to
the register TCi as the tone color of the MIDI channel i for
the new program number PC (step n37).

If the stored data is an internal command, the
correspoﬁding operation is performed (step n38). If the
stored data is another data except the above-described data, a
corresponding operation is performed (step n38). The internal
commands include setting commands for setting the registers
CM, OM and the like, a command for requesting a tone color and
the like of a presently used channel, a command for requesting
-bulk dump déta. The operation to be executed at step n39
includes a control change operation, all-notes-off operation,
and thé like. ‘

Figs.8 to 8 are flow charts illustrating the
operations on the side of the personal computer 3:

4

Fig.8 is a flow chart of a recording process wherein
while reproducing automatic mﬁsical performance data already
stored in a memory of the personal computer, the automatic
musical performance data added with performance data hand-
inputted from the controller 2 in an over-dubbing manner from

the controller 2 is recorded. First, a music number and name
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is read and outputted to the tone signal generafﬁ? unit.l.ta

reproduce the nmusic. First, a nusic nunber and na RTeSHEE ¢p neo) .
:/f a new nusic other than those already stored in{t Eﬂ%&?@ﬁnn &6 ter is
designated, the flowis inmediately term nated (sfe n6§)gm& W@z eady

stored nusic is designated, the flow stands by until
11

t joff t he

are entered (step n4®). If it is a new music, dafa such as
tone color presently set in the tone signal generator unit is
requested (step n42). This reﬁuest is transmitted as an
internal command. In accordance with received various setting
data (such as a bar size, initial data (tempo, tone color)),
various data for the new music are set (step n43). If a music
already stored is to be edited, various data set for the
already stored music are used and the flow advances from step
nd4l directly to step n44 whereat a music data record area is
reserved in the memory of the personal computer. Thefeafter,
the flow stands by until an on-event of a start key or stop
key occurs (step n45). Specific function keys of the keyboard
5 are assigned as the start key and stop key. When the on-
event of the stop key occurs, the recording process is
terminated. When the on-event of the start key océursh the
recording dperation starts.

In the recording operation, an event timing is checked
from clocks (step n47). At.the event ti;ing, the event of the
already stored music is read and sent to the serial interface
15 of the tbhe signal generator unit 1 (step n49). This even

3
data is sent after it is_convefted into the MIDI format.
Thereafter, the event data is stored in the data recofd area
reserved at step n44 (step n50). The operations from step n57
to n50 are repeated until the on-event of the stop key occurs

(step n51. By repetitively performing the operations from

step n47 to n51, the performance data of the music designated



start key occurs. If the stop key is turned on prior to turningon the
start key, the flowis imrediately term nated : e start
‘key is turned on, the automatic nusical perforg:EEELAGENE%HbSHEEI An event
timng is discrimnated fromcl ocks (step n64) | Ar—event—+—s—reqd |at the
event timng (step n65), the event being outputitd gam\l?emgyri all interface
to the tone signal generator unit 1 (stl n66) .§ Th ertal "data ifs

' antfi |t he

converted into the MDI data format. This operdti‘c v
stop key or start key is turned on (step n67). j\Wen the stop keyl}is turned

On Or WheNn z¢ gtep n4@ can be reproduced at the tone signal genmerator

unit 1 while recording it in the data record area reserved at
" step n44.

The period during such repetitive operations is
discriminated as "an on-record operation”. During this
period, performance data supplied via the MIDI interface from
the keyboard type controllerlz or the like is also stored in
the data record area (which will be detailed in Fig.8).
Namely, the music reproduced by the operations from step n47
to n51 as well as the performance data inputted from the MIDI
interface 14 is recorded in the data record area. For the
case of a new music, the flow proceeds from step n47 to nb51,
and performance data from the MIDI interface 14 or performance
data from the keyboard 5 of the personal computer 3 is
recorded.

Wheh the on-event of the stop key occurs, a header

"such as a music size (iength of all data) and record time
period is added to the recorded music da;a, and thereafter the
record operation is terminated (step n52). In this flow, if
the steps n4l, n42, n43 and n44 are executed, a new music is
produced and recorded, whereas if the flow advanees from the
step n4l directly to the step n44, the already recorded music
is a&ded with a new part (over-dubbing).

Fig.7 is a flow chart of a reproducing process wherein
an aiready recorded music (automatic musical performance data)

is read and outputted to the tone signal generator unit 1 to



the- end data is read, the flowis termnated. Fig.8 is"a fl'oWchart "show ng

the reception interrupt operation for serial perf
-operation is executed in response to a reception
serial interface of the personal conputer 3 while
tone signal generator unit 1. After the received
buffer IBUF (step n70), a CMflag is rkd erenced (
for a presence of echo-back, CM= 1 and CM = 2 st

i REE&A&E}MENTS SHEETf rom t he
romt he
n i nput

t ands

icel of

echo-back. In the case of a presence

reproduce the music. First, a music number and name are

entered (step n6®). If a new music other than those already

stored in the personal computef is designated, the flow is

immediately terminated (step n6l1l). If

an already stored music

is designated, the flow stands by until the on-event of the

start key occurs. If the stop key is turned on prior to

turning on the start key, the flow is immediately terminated

(step n63). When the start key is turned on, the automatic

musical performance is executed. An event timing is

discriminated from clocks (step n64).

An event is read at the

event timing (step n65), the event being outputted via the

serial interface to the tone signal generator unit 1 (step

n6é6). The serial data is converted into the MIDI data format.

This operation continues until the stop key or start key is

turned on (step n67). When the stop key is turned on or when

the end data is read, the flow is terminated.

Fig.8 is a flow chart showing the reception interrupt

operation for serial performance data.

-

This operation is executed in response to a reception

interrupt issued from the serial interface of the personal

computer 3 while it receives data from

[
b3

the tone signal

generator unit 1. After the received data is set to an input

.buffer IBUF (step n70), a CM flag is referenced (step n7l).

CM = @0 stands for a presence of echo-back, CM = 1 and CM = 2

stand for an absence of echo-back. In

of echo—bdck. the contents of IBUF are

the case of a presence

returned via the serial



of echo-back, the contents of IBUF are returned via the serial
interface back to the tone signal generator unit 1 “§ hen
~checked whether it is under the "on-record operatiop %ﬁﬁgéﬁﬁ%)éﬂ nder

the on-record operation, the event stored in the inpuf bufter TBUF ]S
recorded in the data record area reserved at the stepin243 (MAY) 1897 (bt
n74).

vl

p

14

interface back to the tone signal generator unit 1 (step n72).
It is then checked whether it is under the "on-record
operation"-(step n73). If under the on-record operation, the
event stored in fhe input buffer IBUF is recorded in the data
record area reserved at the step n44 (Fig.6) (step n74).

The "on-record operation” corresponds, in the case of
an existing song, to the repetitive operations from the step |
n47 to n51 shown in Fig.8. In the case of tﬁe over-dubbing
operation, the event in the input buffer IBUF as well as the
music being reproduced at the repetitive operations is stored
in the data record area. In the case of a new music, only the
new musical performance data is stored in the data record
area.

With the above-described operations, the tone signal'
generator unit 1 can generate tone signals by using data
received either from the MIDI interface 14 (keyboard type
controller 2) or from the serial interface 15.(persona1
computer 3). Data received f}om the MIﬂi interface can be
directly supplied via the serial interface to ﬁhe personal
computer 3 without using a specific conversion b?ard.

The tone signal generator unit of the emﬁodiments
described above is accompanied with a separate keyboard and a
separate sound system:. It may also be such a structure as an
electronic musical instrument, which integrally includes a
keyboard and a sound system.

Although the present invention has been described in



The. "on-record operation” corresponds, in the case of an existing song, to
the repetitive operations fromthe step n47 to n51 shown in Fig.6. In the
scase of the over-dubbing operation, the event in the input buffer |BUF as
wel | as the music being reproduced at the repetitive operations is stored
in the data record area. In the case of a new nusic, only the new nusical
performance data is stored in the datalfecord area. Wth the
above-descri bed operations, the tone signal generator unit 1 can generate
tone signals by using data

connection with the preferred embodiments, the present
invention is not intended to be limited only to those
embodiments. For example, it is apparent that wvarious
changes, improvements, combinations and the like can be made

by those skilled in the art.




recei ve i nterface 14 (keyboard type controller 2) or
fromth mumunmml 15 (personal conputer 3). Data received fromthe
M Dl int ,ﬁnﬂectly supplied via the serial interface to the
per sonal co uter"3 Wi thout using a specific conwversion board The tone
signal generator uniit of the enbodi ments descri bani ed
with a separate keyboard and a separatd6sound s q“ﬁmABEME be such a
structure as an el ectronic nusical instrunent, Ik ;ntﬂgra|| |rcludes_a
keyboard and a sound system 29 MAY 1097

CLAIMS:

l
1. A tone signal generator:unit'comprising:

tone signal generation means for generating tone
signals based on inputted musical performance data;

general bi-directional serial communication means
adapted to transmit and receive informafion including musical
performance data to and from a personal computer;

electronic musical instrumen? sefial communication
means including serial input means adapted to receive
information inclusive of musical performance data from an
electronic musical instrument and serial output means adapted
.to transmit information inclusive of musical performance data
to another electronic musical instrument; and

repeater means adapted to convert and output said
informatioﬁ inputted from said bi-directional serial
communication means to said serial output means and adapted to
convert and output said information inpuéted from said serial |
input means to said bi—directional serial communication means.
2. A tone signal generator unit according t6 claim 1,
further comprising switching means for switching said bi-
directional serial communication means and éaid serial input
means, based on the musical performance data from which the

tone signal generation means generates a musical tone.

This Sheet Has Been Repl
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Al though the present invention has been described in 15 connection with
the preferred enbodi nents, the present inventy:on is not intended to be
slimted only to those enbodi nents. For exanple, it is apparent that various
changes, inprovenents, conbinations and the |ike can be nmade by those
skilled in the art.

. 17

TONE SIGNAL GENERATOR ADAPTED FOR COUPLING

WITH PERSONAL COMPUTER

ABSTRACT OF THE DISCLOSURE

A tone signal generator unit having both a bi-
directional interface such as RS-232C and a MIDI interface.
The tone signal generator unit converts dafa format to allow
direct connection to a personal computer and to another
electronic musical instrument, without using a specific MIDI

board on the side of the personal computer. (Figure 1)

AHUBE D -Q




16 CLAI M5 1. A tone signal generator unit conprising: tone signal
generation nmeans for generating tone signals based on inputted nusical
performance data; general bi-directional serial comunication neans adapted
to transmt and receive i nformation I ncl udi ng nmusi cal

1/8

" REPLACEMENT SHEET

FIG. IA 2 3 MAY 1997
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performance data to and from a personal conputer; electronic nusica

i nstrunment serial comrunication neans including serial input neans adapted
to receive information inclusive of nusical performance data from an

el ectronic nusical instrunent and serial output neans adapted to
transmt information inclusive of nusical performance data to anot her

el ectronic nusical instrunment; and re& er neans adapted to convert
and output said information i nputted from said bi - di recti onal
serial comuni cation neans to said serial output neans and adapted to

?.,_.___..._......._....... . O

REPLACEMENT SHEET

FIG. 2 2 3.MAY 1997
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convert and output said information inputted fromsaid serial input neans
to said bi-directional serial communication neans. 2. A tone signal
generator unit according to claim1, further conprising switching neans for
switching said bi-directional serial conmunication neans and said serial

I nput neans, based on the nusi cal perfogmnce data from which the tone
signal generation neans generates a mf‘ ical tone.

e ey

REPLACEMENT SHEET]

FIG. 3 23 MAY 1997
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16a- 3. A tone signal generator unit conprising: bi-directional serial
communi cation neans for transmtting and receiving information including
musi cal performance data to and from a personal conputer; electronic

musi cal instrunent serial conmunication nmeans for communicating wth an
el ectronic nusical instrunment inclugi/gg serial input neans for receiving
i nformation including nusical perfornaéce data froman el ectronic nusi cal

i nstrument and serial output neans adapted for transmtting information

FIG. 4
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i ncludi ng nusi cal performance data to another electronic nusical
instrument; tone signal generation neans for generating tone signals based

'on musi cal performance data received by either Sald:ﬁﬁ? Fe
NBESHEETE ei ved

seri al conmuni cation neans and the nusical p
by said electronic nusical instrument serial conmu
2N MY Ry
ni cation !

sel ecti on neans for selecting one of q%ﬂiurality off c
and comruni cation control means for controlling co
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of
bi -di recti onal
zinstrument seri al

A nformation including nusical
seri al

conmuni cati on neans,

conmuni cati on nmeans and said tone

according to the selected comunication node. 4.

unit according to claim3, wherein sagdgbi-directiong

means i ncl udes neans,

FIG. 6
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16b. responsive to recei pt of selected information from conputer, for
providing said electronic nusical instrunent serial comunication neans
with at least a portion of said selected information, said serial

comuni cati on neans including neans for transmtting said sel ected

I nformation via said serial output neagfsto sai d anot her el ectrani c nusi cal
I nstrunent in accordance with the sel ected conmuni cati on node, and wherein
said electronic nusical instrunent serial comunication neans includes
nmeans, responsive to information received fromthe

FIG. 7
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el ectroni c nusical instrument, for providing said bidirectional serial
comuni cation neans with the information so as to transmt the information
10 the personal conputer in accordance with the selected comunication
node. 5. A tone signal generator unit according to claim3, wherein said
serial input neans includes first nea responsive to selection of a first
communi cati on node, for providing the received information to said

bi di rectional serial comrunication nmeans and said tone signal generation
means such that the bi- directional serial conmmunication neaps transmts

t he provided K

FIG.8
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generates tone signals corr ,ﬂ m prow and
second neans, responsive t econ

provi di ng the received information onI y to sai d ffone-sl(
means so thatCriAMs$:one signal generation neans ¢ nerebtgs tone oF:
AUS mng

i ifor'mati on to the per sonal ﬂﬂiﬂm and tﬁ_tonﬂ-gnal_ generatlon means

corresponding to the provided information.

1. A tone signal generator unit comprising: ' i

tone signal generation means for generating tone signals based on inputted
musical performance data;

general bi-directional serial communication means adapted to transmit and
receive information including musical performance data to and from a personal
computer;

electronic musical instrument serial communication means including.
serial input means adapted to receive informaﬁen inplusive of Iﬁusical
performance data from an electronic musical instrument and serial output means
adapted to ltransmit information inclusive of musical performance data to an
electronic musical instrument; and

repeater means adapted to convert and output said information inputted
from said bi-directional serial communication means to said serial output means
and adapted to convert and output said information inputted from said to serial

input means to said bi-directional serial communication means.

2. A tone signal generator unit according to claim 1, further comprising
switching means for switching said bi-directional serial communical:ion means
and said serial input means, based on the musical performance data from which

the tone signal general means generates a muscial tone.

R .16~
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‘ﬂEP!lRDEMFNPFS t]according to claim
LLsl ffeaps, responsive to
he recei ved

seeocever SR o,

selection of a first cﬁnnﬁnltat|on pide
information to said bi-directional sgri means and said tone
signal generation neans such that th rial conmuni cation
nmeans transmts the prOV|ded informatjion to the person. conputer and the

’ : . ERgondi ng to the

[TITLE OF THE INVENTION] TONE SIGNAL GENERATOR
[SCOPE OF CLAIM FOR A PATENT] -
[e01]
[Claim 1] A tone signal generator unit characterized

in that:

tone signal generation means for generating tone
signals based on inputted musical performance data;

general bi—directional serial communication means
for transmitting and receiving information including musical
performance data to and from a personal computer;

. electronic musical instrument serial communication
means including serial input means for receivinginformation
inclusive of musical performance data from an electronic
musical instrument and serial output means for transmitting
information inclusive 6f musical performance data to ‘an
electronic musical instfument; and

‘repeater means.for and outputting said information
inputted from said bi—d;rectional serial communication means
to said serial output means and for outputting said
information inputted from said serial input means to said bi-
directional serial_communication meané.

[Claim 2] A téﬂe_signal generator unit according to
Qlaim 1, characterized by switching means for switching said
bi-directional serial éommunication means and said serial

“input means, based on the musical performance data from which
-—

This Sheet Has Been Rep

B —



provi ded information, and second neans, responsive to selection of a second
COnﬂUﬁfea%+9H—ﬁDdeT_LOL_prOVIdIng t he recelved I nformation only to said

-dir Hmm;m' mruni.cati on neans so that the bi-directional serial
connunl ,Hﬂﬁ“ ,H snits$ the provided information to the personal

Antome signal generator unit according tFEesREST—vher el Y

sald b| dlrectlonal serial comuni cat &0y, means i ncl udes f

to selection of a first communication node, for receivin

the personal conputer and providing sald recei ved Infqr_ﬂ\
electronic musical instrunment : 'R

CLAIMS:

5 K

£
ke

1. A tone signal generatorf@nit comprising:

tone signal genErationfﬁeans for generating tone signals
based on inputted musical performance data;

| general bi-directional serial communication means adapted

to transmit and receive information including musical
performance data to and from a personal computer;

electronic musgical instrument serial communication means
including serial input means adapted to receive information
inclusive of musical performance data from an electronic musical
instrument and serial output means adapted to transmit
information inclusive of musical performance data to another

electronic musical instrument; and

repeater means adapted to convert and output said

information inputted from said bi—dirg'ffonal serial

communication means to said serial output means and adapted to

convert and output said information inputted from said serial

1 Snmn
B e

input means to said bi-directional serial communication means.

2. A tone signal generator unit according to claim 1, further
comprising switching means for switchiﬁé said bi-directional
serial communication means and said serial input means, based on
the musical performance data from which the tbne signal

generation means generates a musical tone.



seri al
t he se
"seri-al

t one signa genéWatloﬂ means gener ates one signal s corrgs
provided information. 8. A tone S|gn$ generator unit
3, wherein said communi cati on control nmeans includes nmeafs

conmuni ns and said tone signal generation nNeans.seeh—t
UH, m’mauﬂr n neans transmts the provided infg ﬁg{dEMEN‘tTSﬁEEIh
un ai d anot her electronic nusical i j
PoRdl RAYigegh
gc

ng to

3. A tone signal generator unit comprising:

bi-directional serial communication means for transmitting
and receiving information including musical performance data to
and from a personal computer;

electronic musical instrument serial communication means
for communicating with an electronic musical instrument
including serial input means for receiving information including
musical performance data from an electronic musical instrument
and serial output means adapted for transmitting information
including musical performance data to another electronic musical
instrument;

tone signal generation means for generating tone signals
based on musical performance data received by eithéf said bi-
directional serial communication means and ﬁthe musical
performance data received by said electronic musical instrument
serial communication means; |

mode selection means for éelecting one of a plurality of
communication modes; and

communication control means for controlling communication
of information including musical performance data between said
bi-directional serial communication means, said electronic
musical instrument seiial communication means and said tone
signal generation means according to the selected communication

mode .

4. A tone signal generator unit according to claim 3, wherein

said bi-directional serial cqmmunication means includes means,




P

16d in he sel ected conmmuni cati on node, that information
recei vgmmlm i nput means of said electronic nusi Cgl—iRstsitianal 4
serial tomu ans is to be provided to said bi-dirpPREPINCEMENT SIREET §
communi cati on neans, that the |nfornat|8£ received by the b a1rectrund? ]
serial comunication neans is to be pr ded to the el ectropjc ggsw %9%
y.

i nstrument serial communi cation neans and that the i nformatjy én receive
one of the electronic nusical instrunent serial

responsive to receipt of selected information from

computer, for providing said electronic musical instrument

= serial communication means with at least a portion of said

selected information, said serial communication means including
means for transmitting said selected information via said serial
putpuf means to said another electronic musical instrument in
accordance with the selected communication mode, and whefein
said electronic musical instrument serial communication means
includes means, responsive to information received from the
electronic musical instrument, for providing said bi-directional
serial communication means with the information so as to
transmit the information to the personal computer in accordance

with the selected communication mode.

5. A tone signal generator unit according to claim 3, wherein

said serial input means includes first means, responsive to
selection of a first communication mode, for providing the
received information to said bi-directional serial communication
means and said tone signal generatibn means such that the bi-
directional serial communication means transmits the provided
information to the personal computer . and the tone signal -
generation means generates tone signals corresponding to the
provided information, and second means, responsive to selection
of a second communication mode, for providing the received
information only to said tone signal generation means so that
the tone signal generation means generates tone signals

corresponding to the provided information.



o 4

conmuni cation neans is to be provided to the tone signd | TTEans.
9 A tone Slﬂial generator unit according to claim3, | ni a
i

i nput néansuw Fﬂlﬂ)rmijﬂ"responsi ve to selection of |a[first _
“conmuni cat i b/ , i ding the received informatli bn dbaligait 83%hi
n

. . M . .
tone signal generatidn feahs so that th&tone signal ggnkration means
generates tone signals corresponding to the provided irff Ton, an
nmeans, responsive to selection of a second conmuni cat i CR—Fege—+et

providigg thﬁ E%%%i%ﬁ%néfﬁé%ﬂggéég% Qﬂi aEgoraghg é@'éHiﬁEt§9n%herein

serial

said serial input means includes first means, responsive to
selection of a first communication mode, for providing the
received information to said bi-directional serial communication
means and said tone signal generation means such that the bi-
directional serial communication means transmits the providéd
information to the personal computer and the tone signal
generation means generates tone signals corresponding to the
provided information, and second means, responsive to selection
of a second communication mode, for providing the received
information only to said bi-directional serial communication
means so that the bi-directional serial communication .means

transmits the provided information to the personal computer.

7. A tone signal generator unit according to claim 3, wherein
said bi-directional serial communication means includes wmeans,
regsponsive to selection of a first communication mode, for
receiving information from the personal computer and providing
said received information to said electronic musical instrument
serial communication means and said tone signal generation means
such that the serial communication means transmits the provided
information from the serial output means to said another
electronic musical instrument and the tone signal Jdeneration
means dJenerates tone signals corresponding to the provided

information.

8. A tone signal generator unit according to claim 3, wherein

said communication control means includes means for determining,
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led

-in accordance with the selected communication mode,

information received by the serial input means of

electronic musical instrument serial communication means 1is to

'be provided to said bi-directional serial communication means,

that the information received by the bi-directional

serial

communication means is to be provided to the electronic musical

instrument serial communication means and that the information

received by one of the electronic musical instrument serial

communication means 1is to be provided to the tone signal

generation means.

9. A tone signal generator unit according to claim 3, wherein

T

said serial input means includes means, responsive to selection

‘of a first communication mode, for providing the received

information only to said tone signal generation means so that

the tone signal generation means generates tone signals

corresponding to the provided information, and means, responsive

to selection of a second communication mode, for providing the

received information only to said bi-directional

serial

communication means for transmission to the personal computer.




