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MIDI COMPUTER INTERFACE

INTRODUCTXON

in the worLd of eLectronic musical instruments the smatL
computer systems ave assuminq a t’tace of ever Increaslng
i mportance,
Today a Lmost a L L the keyboards on the market feature a

digitaL system, thus aLso the interfacing has to be
computerised for the traditionaL anatogue system Is not so
practicaL, It Is on the basis of this new musicat
image that a universat standard, the Musicat Instrument
DigitaL Interface (MIEtI) protocoL, has been deveLoped.

MIO! Is an interfacing system providing a means to
interconnect various instruments through a common interface
f or a perfect sound synthesis,

The MIEtI COMPUTER INTERFACE malces it possibte f or you to
insert into the LocaL MIO! communication net atso a
computer, thus transforming seriat data into paratLet data.

The second part of the owner’s manuaL contains an
introduction to the MIO! communication protocoL and the
tabtes showing SIEL impLementations; you have aLt the
etements needed to edit an apptication or program a
compLeteLy new one’

MIEtI COMPUTER INTERFACE

The SIEL MIO! COMPUTER INTERFACE is a transtating
hardware interface aLtowjtng direct connections between NIDI
euipped instruments to a computer. The interface witL Llnk
to computers based on Centrat Processing Unit (CPU) Z80:
6502 and 6510. ExampLes of computers using these CPU are
SINCLAIR ZX SPECTRUM (TM), SINCLAIR DC Si (TM), CDII 64 (TII),
APPLE IX (TM).
This interface makes it possibLe to interconnect a computer

(paratLeL data) with MIO! eq.uipped instruments (seriat
digitaL data) making their data transmisslon systems
perfectLy compatibte. The MIO! COMPUTER INTERFACE actuatty
transLates the digitaL data transmitted in a non—homogeneous

form; it doesn’t contain any autonomous operative software.
•The interface must aLways be used with one of the above

mentioned computers using specific MIO! compatibLe software
appLication packages,
The device Is suppLied with a speciaL connector enabLlng
immediate connection to the SINCLAIR ZX SPECTRUM (Th) and
COMM000RE CBM 64 (TN),
Connectors i MIO! IN connector — to retay keyboard

information bach to the computer.
3 MIEtI 01ff connectors — for connectlon to
MIO! IN on keyboards, reLaying computer
information to them.
i NIDI THRU connector—output from this signat
7 ed into MIOI IN keeps its output unchanged,
When information Is retayed into MIO! COMPUTER
INTERFACE this Thruput wiLL enabte same info
to be passed.



MIO! COMPUTER INTERFACE

EXAMPLES OF CONNECTIONS TO COMPUTERS

Let’s take f or exampte the connection between a MIEI

compatibie synthesizer and a computer using the MIO!

COMPUTER INTERFACE:
i,connect MIO! OUT on synthesizer to MIO! IN on MIO! COMPUTER

INTERFACE,
2,connect MIO! IN on synthesizer to MIO! OUT on MIO! COMPUTER

INTERFACE,
3,connect speciaL connector to computer (computer’s connector

shouLd be the same one that le used for the connection to a

pri nter),
A more sophisticated system couLd be obtained connectlng a

MIO! equipped synthesizer to a computer uslng atso one or

more musicai peripherat units (MiO! synthesizers or

expanders), In this case you can bave a master instrument (to

program seq.uences or simpky as a generai monitor of a whoie

orchestrai performance) and additionat MIO! instruments

piaying individuai performances with Individuai

pre—programmed timbres, according to the MIO! coding of the

various channeLs to which they bave been assigned,

To achieve this kind of system you shoutd interconnect

computer synthesizer and MiEI COMPUTER INTERFACE as per

Figure 1, connecting the first peripherai unit (MIO! IN) to

one of the MIEI OUTs on the MIO! COMPUTER INTERFACE.

The second peripherai unit shoutd be Linked to MIO! THRU

on the first per ipherai . unit by means of MIEI IN, the third

peripherat unit shouid be connected to MIEI TKRU of the

second peripherai unit via MIO! IN, and so on ttj.’ to a maximum

of 16 per ipherai unite,
The MIEI COMPUTER INTERFACE is aiso prowided with a speciat

controt (IN CONTROL) attowing Link—up with externaL MIO!

compatibie rhythmic units (synchronized according to the MIO!

standard) or with pedais for the externai controt of specific

functions, for which some appLicative packages have been

deve Loped.
Generatiy, it le possibte to deveLop a computerised musicat

system on the baeis of Figure 2.

TECHNICAL SPECIFICATIONS

Hereunder are some particuiar features of the MIO!

COMFtJTER INTERFACE, which may be of use to those who intend

to devetop individualiy MIEI compatibLe appiication packages

of musica i software.

The technicai data are subdivided into two parte:

— The first part refers to the Logic of communication under

MIO! protocoi.
— The second part refers to the technicai specifications of

the interface and to the addresses of the U.A.R.T.

app Li ance.
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r MIDI COMPUTER INTERFACE

TRANSMITTED DATA
Tabte I

STATUS Data Bytes Description Notes

1000NNNN 0KKKXKKt<
0vvvvvvo

Note 0FF status
V = atways 40h

1—2

100INNNN OKKKKKKK
0vvvvvvv

Note ON status
V dynamic vatue

1—2
3

10110000 01010111
ORRRRRRR

ControL Change Status, 571,
Record R OOh off

R = 7fh : on

1 IOONNNN 0PPPPPr,p Program change status 1-4

01111111
0DDDDDDFI
OPPPPPPP
MIDI SIEL
11110111

System ExcLusive
[1ev i ce
Dump program

ImpLementation (see Tabte 1110)
End of System Exctusive

11110000
I,

5
6
4



te

MIDI COMPUTER INTERFACE

RECOGNIZED RECEIVE DATA

TabLe 11°

STATUS Data Bytes Descr ipt i on Notes

I000NNNN OKKXKKKK
0vvvVVVu

Note 0FF statua
VeLocity ignored

1—2

SOOINNNN OKKKKXKK
0vvVvVVV

Note ON statua
V = OOh note oH
V > 0Gb dynamic vaLue

1—2
3
3

10110000 01010111
ORRRRRRR

01111011
00000000

ControL Change Statua,
Record R = 0Gb : off

R 7fh on
ALL Notes 0ff, 7B)i

57h

01111101
00000000

01111111
00000000

‘Omni Mode SeLect, ALL
Notes 0ff, 7Db

PoLy Mode SeLect, ALL
Notes 0ff, 7Fh

1 SOONNNN OPPPPPPP Program change statua 1—4

01111111
ODDDDDDD
0PPPPPPp
MIDI SIEL Imptementation <see TabLe 111°)
11110111 End of System ExcLusive

11110000 System ExcLusive
Dev i ce
Dump program

5
6
4



M1DI COMPUTER INTERFACE

SYSTEM EXCLUSIVE

TabLe 111° 1/2

POSITIONS LSBI

INum.I 7 16 15 14 13 12 Il I O I

I******I***%**I%*****I****1S* I#*****I******I******I******I******I

10110 IO IO IO IFIB IFOB IF1A IFOAI

I 1——————! .—I I I I I 1 I

1 02 1 0 I O I O I O I O I O I O I O I

I I I 3——————! I I I I —I

10310 IO IO 10 1820 1819 16181 8171

I 3—-————I I 1—-————I I In

10410 IO IO IO IO IO IO I S2lIo

I I I I ————I I——————I I I I

10510 IO IO 10 181218111610169!

I I I I —I 1——————! I I——————I

10610 IO 10 10 18161815161418131

I I X——————I——————I I I——————I
I 07 1 0 I O I O I O I 64 I 83 I 62 I 81 I

I I I I I I I I I- I

I 08 1 0 I O I O I O I 88 I 87 I 66 1 85 I

I I I 3— I I——————I I I I

1 09 1 I NibbLe Right

I I
I 10 1

e

I 11 I I Nibble Right I

I I Cut off VCF I I

1 12 1 I NibbteLeft I

I I I I

1 13 1 I NibbLe Right I

I I ADSR Amount I I

1 14 1 1 Nibbte Left I

I I I I

I 15 I I Nibbte Right I

I I ADSR ReLease I I

I 16 1 I NibbteLeft I

I I I I

I 17 1 I NibbLe Rlght I

I I ADSR Sustain I I

1 18 1 I Nibbte Left I

I I I I

1 19 I I NibbLe Right I

I I ADSR Decay I————- I

1 20 1 I NibbLe Left I

I I I I

1 21 1 1 NibbLe Right I

I I ADSR Attack I I

1 22 1 I NibbLeLeft I

I I I I

I 23 1 I Nibbte Rlght I
I I Detune Coarse DCO B I I

I 24 1 I NibbteLeft I

I Byte I MSB BIT

5

e
e

t
e
5

Resonance VCF
a,

I.
I NibbLe Left

I

I
I
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NIDI COMPUTER INTERFACE

NOTES

N° Code Description

NNNN ChanneL Number from 0000 le channeL
to liii le channeL 16

2 KKKKKKK Note Number, range 241i = C2 through
60h =C7

3 UVVVVVV Dynamic VaLue ; the musicat expresslon Levete
are the foLtowing

PP=ioh P=14h MP=16h MF=29h F=45h FF=7Fh

4 PPPPPPP Program Number (if enabLed in “NIDI Ext”)
From OOh to 5Eh

5 1111111 The IL’ number can be obtained from the I.M,A.
committee, SIELIL’ le 21h

6 L’L’L’DL’L’D Device Number f or SIEL synthesizers :
OPERA 6 , L’K 600 , EXPANL’ER
le Oih

WheeL Pitch L’CO A
WheeL Pitch L’CO E’
L’epth LFO I/Il
L’epth LFO III
LFO I/Il to L’CO A Pitch
LFO I/Il to L’CO 8 Pitch
LFO III Sawtooth Wave
LFO III Sviare Wave
LFO III to PWM L’CO A
LFO III to PWM L’CO E’
LFO III to VCF
L’CO A Sawtooth l’lave
L’CO A Sviare l’lave
L’CO E’ Sawtooth l’lave
L’CO E’ Sviare l’lave
L’CO E’ HALF Vo Lume
Dynamic to AL’SR LeveL
L’ynamic to Attack time
AL’SR to VCF
AL’SR to VCA
Keyboard Tracking

On power up the OPERA 6 (DK 600) Is atways In OPINI MOX,
botti in transmission and in reception, On power on the
EXPANDER defauLts to OPINI MODE. It can be set to POLY MODE.

Footage A
16’

8•

4,

Fili FOli Footage E’
o o 16’
o 1 8’
i 1 4’

7 F1E’/FOA F1A FOA
o o
o i
i i

81 / 521 51 ai on
52 i on
53 =1 on
54 ai on
SS ai on
Sàai on
57 =1 on
SBai on
59 ai on
S10”i on
Siii on
812=1 on
513=1 on
514i on
SiS=i on
516=1 on
517=i on
818=1 on
519=i on
820=1
821=1 on



NIDI COMPUTER INTERFACE

CONNECTIONS FOR SINCLAIR ZX SPECTRLJM (TN)

1. ALL equipment in ‘off’ mode.
2. Connect ZX—spectrum (TN) to Monitor and cassette
3, Connect femaLe connector of MCI to user port un rear

panet of ZX—spectrum (TN), ensure side marked ‘SIDE UI” Is in
correct state.
4, Cunnect NIDI Out/s uf MCI to NIDI In/s of synthesizer. Vf

using more than three keyboards use NIDI THRU on keyboards to
expand system further.
5, If using reaL time seuencer program which inputs

information from synthesizer keyboard rather than computer
keyboard then connect NIDI IN or MCI to NIDI OUT of keyboard.
6. Set up In ControL/M1DI THRU un MCI if desired.
7, Turn Monitor ‘un’.
£3. Turn Computer ‘un’ (Oreen spy LED un MCI wILL now Llght —if no Light check connections tu computer).
9. Turn cassette ‘un’
10. Turn Instruments on
11. Load software program via cassette.
12. RUN

CONNECTIONS FOR CONNODORE CDM—64 (TN) (SX—64)

1. ALL eq.uipment in ‘off’ mode.
2. Cunnect CBM—64 (TN) to monitor and 1541 min(—dlsk driveor cassette (if using SX—64 connect tu monitor if req.uired).3. Connect maLe connector’of MCI to user port un rear ofCBM—64 (TN). (In the case of SX—64, sLot male connection intocartridge port un top of computer),
4, Connect NIDI OUT/s on MCI to NIDI mis un synthesizers.Vf using more than three keyboards use NIDI THRU to expandsystem further.
5, Connect NIDI IN/THRU, CONTROL IN if req.uired,
6. Turn monitor ‘un’.
7. Turn computer ‘un’ (Green spy LED wiit Light).
5. Turn 1541 disk—drive/cassette un (in the case uf theSX—64, this is un when 6/7 is ‘un’).
9. Turn instruments
10. Luad software program via cassette/disk drive ( In thecase of SX—64 disk untyfl,
RUN
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MIDI COMPUTER INTERFACE

U,A.R,T, ADDRESS SYSTEM

Tabte IV

REGISTER COMMODORE (TN) SINCLAIR (TN)
DESCRIPTION CEN 64 ZX SPECTRUM

Address Port

CONTROL DEO4h 9Fh

STATUS DEO6h DFh

RECOGNITION DEOTh FFh

TRANSMISSION DEO5h BFh

NIDI “DIN” CONTROL DEO3h 7Fh

CONTROL REGISTER SPECIFICATIONS

COUNTER DIVIDE SELECT BITS

(write onLy)

I Di I DO I
I CDI. I CDO I
I*******T1t.444 -

I O I O I Division far i
I I I
I I I

I I
O I i I

I I
I I I
I I I
I i I O I
I I I
I I I
I I I

Division far i6

Division far 64

I i I i I Master Reset
I

I
I
I
I
I
I
I
I
I
I
I
I
I

I I
.7

I

FUNCTIONS I
Master CLock 2,00 MHZ ) I

I

I
I
I

I I I



I,

I
I
I
I
I
I
I I I
I—I—
I I I
I i I O I i
I I I
I_I_I_I

I
i i

I
I—I—i
I I
I i I

TRASMITTED CONTROL BITES

I
I
I

I
I
I

I
I
I
i:
I
I

I 136 I 135 1
06 I 0135 I

FUNCTIONS I
I

I I I
I I
I I I
I
I
I I I

I
I
I I— I

137/07 — Hiqh RECEIVE INTERRUPT ENABLE BIT

NIDI COMPUTER INTERFACE

WORD SELECT BITES
**********flh**).**$**********$****************$***$****************
I 134 I 133 1 132 I FUNCTIONS I
I 04 I 0133 I 0132 1 I
Ii.******I*******I )t*****36 I****************44******************R****I
I I I 1 I
I O I O I O I 7Bits+EvenParity+2StopBits I
I I I I I
I I I —I I
I I I I I
I O I O I i I lBits+OddParity+2StopBits I
I I I 1 I
I I I I I
I I I 1 I
I O I i I O I 7Bits+EvenParity+iStopBits I
I I I I I
I I I I I

I
Ii

I I I I
O I i I i I 7Bits+OddParity+iStopBits I

I I I I
T I I

I I
O I O I BBits+2StopBits

I

I
I
I

I
I GBits+iStopBits

I
i I

I

I
O I

1
I
I

O Bita + Even Parity + i Stop Bit

I i I O Bite + Odd Parity + i Stop Bit

I I I I
I O I O I RTh = Low , Transmitting interrupt Disabted

O I i I RTS Low , Transmitting interrupt EnabLed I
I I• I

I
I
i
I

I I I Ii I O I RTS High , Transmitting interrupt DisabLed I
I I I

I

I I I II i I i I RTS Low , Transmitting a Break LeveL on the II I I Transmit Data Output,Transmit,Inter.DisabLed I*%*******)I*fl**$********************44****41***********fl4****44*****

i
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Mfl’I COMPUTER INTERFACE

STATUS REGISTER SPECXFICATIO1b4S Cread onLy)

Tabte V°

cbmà4 I Data Dite Statue Register

I X
I DO CDO I Receive Data Register FuLL
I I
I 1———---• -.

I I
I Di CDi I Transmit Data Register Empty
I I
I i
I I
I D2 CD2 I Data Carrier Detect
I I
I I———-——•-•
I I
I D3 CD3 I Ctear Tu Send
I I
I
I I
I D4 CD4 I Framing Error
I I
I 1•
I I
I D5 CD5 I Receive Overrun
I I

ror further technicaL information un U.A,R.T, refer tu
MOTOROLA CTM) I.C. 6G?SO specifications,

ALL the registered trade—marks foLLowed by Cm) mentloned
in thls pubLication are excLusive property of the owners

I Data Bue
I zx

I FUNCTIONS I
I

•1
I
I
I

I
I
I
i:
I
I
I
i:
I
I
I

I
I
I

I
I
I

I I———-•• I
I I I
I £16 CD6 I Parity Error I
I I I
I I I
I I . I
I £1? CD? I Interrupt Req,uest I
I I I
**************$**+flI**43$***44*fl******fl***4434fl************44***44*****

and are in no way retated tu S.I.EL, S.p.A



I I

NiDI COMPUTER INTERFACE

STATUS REGISTER SPECXFICATIONS (read onLy)

Tabte V

I D7 CD? I Interrupt Req.uest
I

For turther technicaL information on U,A,R.T, refer
MOTOROLA (TN) I.C, 68?5O specifications.

to

ALL the registered trade—marks foLLowed by (TN) mentloned
in this pubLication are excLusive property of the owners

I
I
I

********fl***$***$***fl****$*$***fl**************n***************

I DataBus I FUNCTIONS I
I zx cbmà4 I Data Bits Status Register I
I*********fl**$* I,*****************.*****3******»**************I
I X I
I DO CDO I Receive Data Register FuLL I
I I I
I I I
I I I
I Di CDI I Transmit Data Register Empty I
I I I
I I-. I
I I I
I D2 CD2 I Data Carrier Detect I
I I I
I 1 I
I I I
I D3 CD3 I CLearToSend I
I I I
I I —. I
I I I
I D4 CD4 I Framing Error I
I I I
I I i. -. I
I I I
I D5 CDS I Receive Overrun I
I I I
I 1 I
I I I
I Dà CDà I Parity Error I
I i I
I I I

I

and are in no way reLated to S,I.EL, S.p,A


