khkkhkkhkkhkkhkkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkikhkikhkikikikrk ik kikikikikrkkikkk*

EMAX M DI and RS-422 specs
Copyri ght E-MJ Systens 1986
Valid for EMAX Software Rev. 3.0
12/ 16/ 86
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QUI CK REFERENCE EMAX M DI | MPLEMENTATI ON CHART:

X = iteminpl enent ed
= itemnot inplenented

M DI command Transm tted? Recei ved? Comment s
Not e of f X X keys# 21 thru 108 (A-1 thru C7)
Not e on X X keys# 21 thru 108 (A-1 thru C7)

Poly key pressure -
Control Change X
Pr ogr am Change X
Channel Pressure X
X
X

controllers# O thru 31
progran¥# (preset#) 0 thru 99

Pitch \Weel

Sustain footswitch

Local control on/off

All notes off -
Omi node off/on -
Mono node -
Pol y node -
Song position pointer -
Song sel ect X
Tune request -
Ti mi ng cl ock
Start sequence
Conti nue sequence
St op sequence
Active sensing
System reset
System excl usi ves X X refer to docunentation

control l er# 64

XXX X X X X

i gnores node, turn all notes off
i gnores node, turn all notes off
i gnores node, turn all notes off

X X
><><|><||

toX
'X



=> The EMAX will transmt and receive data at one of two speeds:
=> --31. 25 Kbaud (asynchronous, M D or RS-422).

=> --500. 0 Kbaud (synchronous, RS-422 only, odd parity).
=> The EMAX powers up at 31.25 Kbaud.

=> Nunbers in parenthesis () decinal, all others hex.

<LLLLLLLLL L L L L L L L L

>>> TRANSM TTED MESSAGES: Basic M DI Commands >>>
CLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL

Note O f 9n n = MD channel no. (0 to 15)
kk kk= key# (21 to 108) (A-1 to C7)
00 zero velocity

=>Not sent by EMAX if the front panel mdi option "Notes, Weels" is set to "no".

Note On 9n n = MD channel no. (0 to 15)
kk kk= key# (21 to 108) (A1 to C7)

A% vv = velocity (1 to 127)
=>Not sent by EMAX if the front panel mnidi option "Notes, Weels" is set to "no".

Conti nuous Controller bn n = MD channel no. (0 to 15)
cc cc = controller nunber (0 to 31)
A% vv = controller value (0 to 127)
=>Not sent by EMAX if the front panel mdi option "Notes, Weels" is set to "no".
Sustai n Footsw tch bn n = MD channel no. (0 to 15)
40 cc = controller nunber (64)
A% vv = controller value (0 to 127)

=>Not sent by EMAX if the front panel mnidi option "Notes, Weels" is set to "no".

Preset Change cn n = MD channel no. (0 to 15)
pp pp = preset nunber (0 to 99)
=EMAX will send this only if preset change has been enabled in current preset.
Channel Pressure dn n = MD channel no. (0 to 15)
pp pp = preset nunber (0 to 127)
=>Not sent by EMAX if the front panel mdi option "Notes, Weels" is set to "no".
P| t ch V\heel ............................. en ...... n . M DI . channel . no . (O to 15) :
00 wheel Isb =0
WW ww = wheel value (0 to 127)

=>Not sent by EMAX if the front panel mnidi option "Notes, Weels" is set to "no".

Song Sel ect f3
Ss ss = sequence # (0 to 99)
=>Sent by EMAX when a new sequence is sel ected.



<LLLLLLLLLL L L L L L L L L L L L L L L L L L L L L L L L L L L L

>>> TRANSM TTED MESSAGES: M DI Syst em Excl usi ve Conmands >>>
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LKL

Send Voi ce Paranet er fo system excl usi ve
18 E-mu id
02 EMAX id
30 excl usi ve #30
kk key # (0 to 87)
oL | evel (O=primary, 1=secondary)
pp voi ce parameter # (see list)
A% voi ce parameter val ue
f7 EOX
=>EMAX will only do this if requested to (exclusive #00). Uses current preset.
Send Preset Paraneter fo system excl usi ve
18 E-mu id
02 EMAX id
31 excl usive #31
pp preset# (0 to 99, or 127 for
current preset)
pp preset paraneter # (see list)
Y preset paraneter val ue
f7 EOX
=>|f paraneter# 0's value is zero, then the preset is enpty.
=>EMAX will only do this upon receiving a request (exclusive #01).
Send M sc Info fo system excl usi ve
18 E-mu id
02 EMAX id
32 excl usive #32
pp current preset # (0 to 99)
tt master tune value (0 to 31),
(16) is zero tune offset
XX bit 0: supernode 1=on O=of f

bit 1: mdi overflow 1l=on O=off
bit 2-4: arp clock source:
0: internal

1. mdi

2: 24 ppg

3: 48 ppq

4. 96 ppq
LL sound RAM renai ning (bits 0-6)
nn sound RAM renmi ning (bits 7-13)
nm sound RAM renmi ning (bits 14-18)
LL preset RAM renmaining (bits 0-6)
nn preset RAM renmining (bits 7-13)
Om preset RAMremaining (bit 14)
Ss software rev (letter 0, ASCII)
.. software rev (letters 1 to 14)
Ss software rev (letter 15, ASCII)
f7 EOX

=>EMAX will only do this upon receiving a request (exclusive #02).
Send Sanple Info fo system excl usi ve

18 E-mu id
02 EMAX id
33 excl usive #33
kk key # (0 to 87)

oL | evel (O=primary, 1=secondary)



Os sample rate (0 to 7)

0: 10. 000khz
1. 15. 625khz
2: 20. 000khz
3: 22.050khz
4: 27.778khz
5: 31. 250khz
6: 41.667khz
7: 44.100khz
LL length (bits 0-6)
LL length (bits 7-13)
LL length (bits 14-18)
Ss sustain | oop start (bits 0-6)
Ss sustain | oop start (bits 7-13)
Ss sustain | oop start (bits 14-18)
ee sustain | oop end (bits 0-6)
ee sustain | oop end (bits 7-13)
ee sustain | oop end (bits 14-18)
Ss rel ease |l oop start (bits 0-6)
Ss rel ease |l oop start (bits 7-13)
Ss rel ease | oop start (bits 14-18)
ee rel ease | oop end (bits 0-6)
ee rel ease | oop end (bits 7-13)
ee rel ease |l oop end (bits 14-18)
of | oop & direction flags
bit0: [ oop on
bitl: loop in rel ease
bit2: backwards
f7 EOX
=>EMAX will only do this upon receiving a request (exclusive #03).
Send Crossfade Info fo system excl usi ve
18 E-mu id
02 EMAX id
34 excl usi ve #34
kk key # (0 to 87)
Oc crossfade info:
bits 0-2:
0: off
1: velocity fade
2: velocity switch
3: positional
4: realtinme fade
5: realtime switch
bit 3:
O: primary hard
1. secondary hard
Ss positional start key (0 to 87)
Ok # keys in pos section-1(0 to 15)
f7 EOX
=EMAX will only do this if requested to (exclusive #04). Uses current preset.
Send Primary Voice Map fo system excl usi ve
18 E-mu id
02 EMAX id
35 excl usi ve #35
pp primary voice# for key# (00)
pp primary voice# for key# (01)

.. primary voice# for keys# (02-86)
pp primary voice# for key# (87)



f7 EOX
=>A voi ce nunber of 127 (7f) denotes an enpty voice.
=>Whi | e these voi ce nunbers do not match the voice nunbers the EMAX displays on
the LCD when sel ecting voices, there is a one-to-one correspondence between
the two sets of nunbers.

=>EMAX will only do this upon receiving a request (exclusive #05).

Send Secondary Voi ce Map fo system excl usi ve
18 E-mu id
02 EMAX id
36 excl usi ve #36
Ss secondary voice# for key# (00)
Ss secondary voice# for key# (01)
.. secondary voi ce# keys# (02-86)
Ss secondary voice# for key# (87)
f7 EOX

=>A voi ce nunber of 127 (7f) denotes an enpty voi ce.

=>Whi | e these voice nunbers do not natch the voice nunbers the EMAX displays on
the LCD when sel ecting voices, there is a one-to-one correspondence between
the two sets of nunbers.

=>EMAX will only do this upon receiving a request (exclusive #06).
Send One Sanpl e Fast fo system excl usi ve
18 E-mu id
02 EMAX id
37 excl usi ve #37
kk key # (0 to 87)
oL | evel (O=primary, 1=secondary)
LL length (bits 0-6)
LL length (bits 7-13)
LL length (bits 14-18)
f7 EOX

=>EMAX then switches internally to 500 kbaud.
=>EMAX waits for receive to send ACK (see MVA excl usives) at 500khz:
=>if no ACK cones within the tinmeout period, (progranmable by using
excl usi ve #21) EMAX displays error and aborts.
=>EMAX starts high speed transfer by sending MVA-type data packet at 500 kbaud:
=>Sound data in the data packet is sent as 12 bit SIGNED |inear data.
=>Dat a packet (see MVA Data Packet) contains 120 bytes packed like this

byte 0: bbaaaaaa aaaaaa = 6 |s bits of data word O
byte 1: ccccbbbb bbbbbb = 6 nms bits of data word O
byte 2: ddddddcc ccccecc = 6 |Is bits of data word 1
dddddd = 6 ns bits of data word 1
byte 3: ffeeeeee eeeeee = 6 |s bits of data word 2
--etc--
byte 119: zzzzzzyy zzzzzz = 6 s bits of data word 79

=>Note that bit 7 is used in these packets, unlike standard MVA fornmat.
=>EMAX then waits for an ACK, as per MVA protocol:
=>if no response conmes within a few seconds, EMAX sends CANCEL, aborts.
=>if NAK or transmission error, EMAX retransmts packet. EMAX will try
re-sending 5 tinmes before giving up and sendi ng CANCEL.
=>i f CANCEL, EMAX displays "Cancell ed by Receiver"” and aborts.
=>if WAIT, EMAX resets its timeout counter (a few seconds). If receiver
needs nore tinme, it nust keep sending WAI Ts.
=>i f ACK, EMAX increnents packet nunber and transmits next packet.
=>Maxi mum packet nunber is 127, as per MVA protocol. Packet nunbers
wr apar ound and continue fromO after that.
=>Recei ver nust handshake the | ast packet (respond wi th ACK).
=>After conpletion of transfer, EMAX autonatically sw tches back to 31.25 kbaud.
=>The "length" in the header refers to # of 12-bit data words, (80 per



packet) not to the actual nunmber of bytes in the packet, which is 120.
=>|f key and level refer to a null voice, EMAX sets | ength=0 and does no high
speed transfer at all.
=EMAX will only do this conmmand upon receiving a request (exclusive #07).
=>Uses current preset.

Send Ready fo system excl usi ve
18 E-mu id
02 EMAX id
38 excl usi ve #38
f7 EOX

=>EMAX sends this after processing tinme-consum ng system excl usives.
=>Sender should wait for this signal before sending nore commands.
=>EMAX will also send this if requested to (exclusive #08).



<LLLLLLLL L L L L L L L L L L L L L L L L L L L L L L L L8 <

>>> TRANSM TTED MESSAGES: MVA Sanpl e Dunp Commands >>>
<<LLLLLLLLLLLLLLLLLLLLLLLLL LKL LKL LKL LLLLLLLLLLLLLLLLLKL

=>WVA stands for M D Mnufacturer's Associ ation.
=>For nore details on MMA exclusives, contact an MVA representative.

MVA Sanpl e Dunp Header fo system excl usi ve
Te
Oc m di base channel (0 to 15)
01 MVA excl usi ve nunber
kk sanmpl e nunber (Key # 0 to 87)
oL sanmpl e nunber (Pri/Sec 0 or 1)
Oc significant bits (12)
pp sanmpl e period (Isb) in nsec
pp sampl e period (nsb)
pp sanpl e period (nshb)
LL sanmpl e length (lIsb) in words
LL sanmpl e I ength (nsh)
LL sanmpl e I ength (nsb)
Ss sustain | oop start word (Isb)
Ss sustain | oop start word (nsbh)
Ss sustain | oop start word (neb)
ee sustain | oop end word (I sb)
ee sustain | oop end word (nsb)
ee sustain | oop end word (nsb)
(0] | oop type (O-fwd 1-bkd/fwd)
f7 EOX
NNﬁ.béié.béékéi ......................... fb ...... éyéféﬁ{ékéiﬁéiQé ................
fe
Oc m di base channel (0 to 15)
02 MVA excl usi ve numnber
cc packet count (0 to 127)
120 data bytes
%k checksum of above 124 bytes
f7 EOX
=>The 120 data bytes represent 60 12-bit unsigned |inear EMAX data words:
byte 0: Obbbbbbb bbbbbbb = 7 ns bits of data word O
byte 1: Oaaaaal0 aaaaa = 5 1s bits of data word O
byte 2: 0ddddddd ddddddd = 7 ns bits of data word 1
byte 3: Occccc00 cccce = 5 1s bits of data word 1
--etc--
byte 119: OyyyyyO00 yyyyyyy = 5 1s bits of data word 59
Acknow edge (ACK) fo system excl usi ve
fe
Oc m di base channel (0 to 15)
7f
pp packet nunber
f7 EOX
ﬁbi.Abkhbﬁjéaééd.tNAkj .................. fb ...... é&éféﬁ;ékéihéi&é ................
fe
Oc m di base channel (0 to 15)
Te
pp packet nunber
f7 EOX

Cancel Dunp ( CANCEL) fo system excl usi ve



Oc m di base channel (0 to 15)
Z)S packet nunber
f7 EOX
V\a|t(V\AI T) ............................. PR system ORISR
gg m di base channel (0 to 15)
FY)E packet nunber

f7 EOX



<LLLLLLLL L L L L L L L L L L L L L L L L L <

>>> RECElI VED MESSAGES: Basic M D Comrands >>>
CLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL

Cont i nuous Controller

=>lgnored by EMAX if the front panel

Sust ai n Foot swi tch

=>l gnored by EMAX if the front panel

Local Control Of

=>lgnored by EMAX if the front panel

Local Control On

=>lgnored by EMAX if the front panel

All Notes Of

8n n = MD channel no. (0 to 15)
kk kk= key# (21 to 108) (A1 to C7)
A vv = velocity (1 to 127) ignored

nm di option "Notes, Weels" is set to "no".

9n n = MD channel no. (0 to 15)
kk kk= key# (21 to 108) (A-1 to C7)
00 zero velocity

m di option "Notes, Weels" is set to "no".
9n n = MD channel no. (0 to 15)
kk kk = key# (21 to 108) (A0 to C6)
A% vv = velocity (1 to 127)

nm di option "Notes, Weels" is set to "no".
bn n = MD channel no. (0 to 15)
cc cc = controller # (0 to 31)
A% vv = controller value (0 to 127)

m di option "Notes, Weels" is set to "no".

bn n = MD channel no. (0 to 15)
40 cc = controller nunber (64)
vV vv = controller val ue

(0 to 63 = off)
(64 to 127 = on)

=>M DI "All Notes Of" nmessages only turn off notes whose source was M DI .

=>lgnored by EMAX if the front panel

Poly Mode (all notes off)

=>EMAX i gnores the m di node change,
=>lgnored by EMAX if the front panel

Omi Mde (all notes off)

=>EMAX ignores the mdi node change,
=>lgnored by EMAX if the front panel

Mono Mode (all notes off)

nm di option "Notes, Weels" is set to "no".
bn n = MD channel no. (0 to 15)
7a (122)

00

m di option "Notes, Weels" is set to "no"
bn n = MD channel no. (0 to 15)
7a (122)
7f

m di option "Notes, Weels" is set to "no".
bn n = MD channel no. (0 to 15)
7b (123)

00

nm di option "Notes, Weels" is set to "no".
bn n = MD channel no. (0 to 15)
7c (124)

00
it does execute "all notes off".

m di option "Notes, Weels" is set to "no"
bn n = MD channel no. (0 to 15)
7d (125)

00
it does execute "all notes off".
nm di option "Notes, Weels" is set to "no"

bn n = MD channel no. (0 to 15)



7e (126)
00
=>EMAX ignores the m di node change, but it does execute "all notes off".

=>|gnored by EMAX if the front panel mdi option "Notes, Wieels" is set to "no"
Poly Mode (all notes off) bn n = MD channel no. (0 to 15)
7f (127)
00
=>EMAX ignores the midi node change, but it does execute "all notes off".
=>|gnored by EMAX if the front panel mdi option "Notes, Weels" is set to "no"
Preset Change cn n = MD channel no. (0 to 15)
pp pp = preset nunber (0 to 99)
=>Al ways received. "Preset Change On/Of" fromthe front panel has no effect.
Channel Pressure dn n = MD channel no. (0 to 15)
pp pp = pressure value (0 to 127)
=>|gnored by EMAX if the front panel mdi option "Notes, Wieels" is set to "no"
Pitch Weel en n = MD channel no. (0 to 15)
XX xx = don't care
WW ww = wheel value (0 to 127)
=>|gnored by EMAX if the front panel mdi option "Notes, Weels" is set to "no"

=>Range sel ectable via front panel "pitch bend range" (0 to + 4 sem tones).

Song Position Pointer f2
XX XX = don't care
XX XX = don't care

=>EMAX does NOT respond to position information, but it does reset all internal
sequencer wheels in case they were | eft hanging by an external controller.

Song Sel ect f3
Ss ss = sequence # (0 to 99)
=>Receiving this selects a new sequence on the ENMAX



<LLLLLLLL L L L L L L L L L L L L L L L L L L L L L L L L L L L L L i g

>>> RECEI VED MESSAGES: M DI System Excl usi ve Commands >>>
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LKL

Request to Send Voi ce Paranet er fo system excl usi ve
18 E-mu id
02 EMAX id
00 excl usi ve #00
kk key # (0 to 87)
oL | evel (O=primary, 1=secondary)
pp voi ce parameter # (see list)
f7 EOX

=>Upon receiving this, EMAX does a Send Voi ce Paraneter (exclusive #30).
=>Uses current preset.

Request to Send Preset Paraneter fo system excl usi ve
18 E-mu id
02 EMAX id
01 excl usive #01
pp preset# (0 to 99, or 127 for
current preset)
pp preset paraneter # (see list)
f7 EOX
=>Upon receiving this, EMAX does a Send Preset Paraneter (exclusive #31).
Request to Send M sc Info fo system excl usi ve
18 E-mu id
02 EMAX id
02 excl usive #02
f7 EOX
=>Upon receiving this, EMAX does a Send M sc Info (exclusive #32).
Request to Send Sanmple Info fo system excl usi ve
18 E-mu id
02 EMAX id
03 excl usi ve #03
kk key # (0 to 87)
oL | evel (O=primary, 1=secondary)
f7 EOX

=>Upon receiving this, EMAX does a Send Sanmple Info (exclusive #33).
=>Uses current preset.

Request to Send Crossfade Info fo system excl usi ve
18 E-mu id
02 EMAX id
04 excl usi ve #04
kk key # (0 to 87)
f7 EOX

=>Upon receiving this, EMAX does a Send Crossfade Info (exclusive #34).
=>Uses current preset.

Request to Send Primary Voice Map fo system excl usi ve
18 E-mu id
02 EMAX i d
05 excl usi ve #05
f7 EOX

=>Upon receiving this, EMAX does a Send Primary Voice Map (exclusive #35).
Request to Send Secondary Voi ce Map fo system excl usi ve
18 E-mu id



02 EMAX id

06 excl usi ve #06

f7 EOX
=>Upon receiving this, EMAX dos a Send Secondary Voice Map (excl usive #36).
Request to Send One Sanpl e Fast fo system excl usi ve

18 E-mu id

02 EMAX id

07 excl usive #07

kk key # (0 to 87)

oL | evel (O=primary, 1=secondary)

f7 EOX

=>Upon receiving this, EMAX dos a Send One Sanpl e Fast (exclusive #37).
=>Uses current preset.

Request to Send Ready fo system excl usi ve
18 E-mu id
02 EMAX id
08 excl usi ve #08
f7 EOX

=>Upon receiving this, EMAX dos a Send Ready (exclusive #38).
=>Provi ded as a neans for an external device to find out if EMAX is present.



<LLLLLLLL L L L L L L L L L L L L L L L L L L L L L L L L L L L L L i g

>>> RECEI VED MESSAGES: More System Excl usi ve Commands >>>
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL LKL

Execut e Load Bank from di sk fo system excl usi ve
18 E-mu id
02 EMAX id
10 excl usive #10
00 from bank #
f7 EOX

=>External device can tell EMAX to | oad bank from di sk
=>After finishing task, EMAX sends READY nessage.

Execute CGet Voice fo system excl usi ve
18 E-mu id
02 EMAX id
11 excl usive #11
pp frompreset # (0 to 99)
oL froml evel
0: primary
1: secondary
2: both
LL | ow key # (0 to 87)
hh hi key # (0 to 87)
pp to preset # (0 to 99)
oL to level:
O: primary
1: secondary
2: both
LL new | ow key # (0 to 87)
f7 EOX

=>Thi s command duplicates front panel function
=>EMAX does no checks to see if data bytes are within | egal range or not.
=>After finishing task, EMAX sends READY nessage.

Execute Edit Assignnent fo system excl usi ve

18 E-mu id
02 EMAX id
12 excl usive #12
oL | evel :

0: primary

1: secondary
kk key # (0 to 87)
kk new original key # (0 to 87)
LL new | ow key # (0 to 87)
hh new hi key # (0 to 87)
oL new | o channel (0 to 15)
Oh new hi channel (0 to 15)
f7 EOX

=>Thi s command duplicates front panel function

=>EMAX does no checks to see if data bytes are within | egal range or not.
=>Uses current preset.

=>After finishing task, EMAX sends READY nessage.

Execut e Erase Voi ce(s) fo system excl usi ve
18 E-mu id
02 EMAX id
13 excl usi ve #13
oL | evel :

O: primary



1: secondary

2: both
LL lo key # (0 to 87)
hh hi key # (0 to 87)

f7 EOX
=>Thi s command duplicates front panel function
=>EMAX does no checks to see if data bytes are within | egal range or not.
=>Uses current preset.
=>After finishing task, EMAX sends READY nessage.

Execut e Crossfade Change fo system excl usi ve
18 E-mu id
02 EMAX id
14 excl usive #14
LL lo key # (0 to 87)
hh hi key # (0 to 87)
0d direction:

O: primary hard

1: secondary hard
Om crossfade node:
of f
vel ocity fade
vel ocity switch
posi ti onal
realtine fade
realtinme switch

aRrNRO

f7 EOX
=>Thi s command duplicates front panel function
=>EMAX does no checks to see if data bytes are within | egal range or not.
=>Uses current preset.
=>After finishing task, EMAX sends READY nessage.

Execute Create Preset fo system excl usi ve
18 E-mu id
02 EMAX id
15 excl usi ve #15
pp preset # (0 to 99)
f7 EOX

=>Thi s command duplicates front panel function

=>EMAX does no checks to see if data bytes are within | egal range or not.
=>|f preset already exists, it will be overwitten.

=>After finishing task, EMAX sends READY nessage.

Execut e Erase Preset fo system excl usi ve
18 E-mu id
02 EMAX id
16 excl usive #16
pp preset # (0 to 99)
f7 EOX

=>Thi s command duplicates front panel function
=>EMAX does no checks to see if data bytes are within | egal range or not.
=>After finishing task, EMAX sends READY nessage.

Execut e Copy Preset fo system excl usi ve
18 E-mu id
02 EMAX id
17 excl usive #17
pp frompreset # (0 to 99)
pp to preset # (0 to 99)

f7 EOX



=>Thi s command duplicates front panel function

=>EMAX does no checks to see if data bytes are within | egal range or not.
=EMAX will not allow the "to preset” to be the current preset.

=>After finishing task, EMAX sends READY nessage.

Accept New Sanpl e Fast fo system excl usi ve

18 E-mu id

02 EMAX id

18 excl usive #18

LL | ow key # (0 to 87)

hh hi key # (0 to 87)

oL | evel (O=primary, 1=secondary)

Os sample rate (0 to 7)
0: 10. 000khz
1. 15. 625khz
2: 20. 000khz
3: 22.050khz
4: 27.778khz
5: 31. 250khz
6: 41.667khz
7: 44.100khz

LL length (bits 0-6)

LL length (bits 7-13)

LL length (bits 14-18)

f7 EOX

=>EMAX now switches internally to 500 kbaud.

=>EMAX waits at |east 100nsec to allow sender to switch baud rates.

=>EMAX then checks if dunp will fit:
if it won't fit: EMAX sends CANCEL and returns to 31.25 kbaud.
if it will fit: EMAX sends ACK and conti nues.

=>Sender starts high speed transfer by sending MVA-type data packet at 500kbaud:
=>The sound data in the data packet is sent as 12 bit |inear data.
=>Dat a packet (see MVA Data Packet) contains 120 bytes packed like this:

byte 0: bbaaaaaa aaaaaa = 6 |s bits of data word O
byte 1: ccccbbbb bbbbbb = 6 ns bits of data word O
byte 2: ddddddcc cccccc = 6 |s bits of data word 1
dddddd = 6 ns bits of data word 1
byte 3: ffeeeeee eeeeee = 6 |s bits of data word 2
--etc--
byte 119: zzzzzzyy zzzzzz = 6 s bits of data word 79

=>Note that bit 7 is used in these packets, unlike standard MVA fornmat.
=>Sender then waits for an ACK, as per MVA pr ot ocol
=>i f EMAX detected transm ssion error, it sends NAK, expects re-send.
EMAX will tolerate 5 re-sends before sendi ng CANCEL and aborting.
=>i f packet received correctly, EMAX sends ACK, expects next packet.
=>EMAX wi | | handshake the | ast packet.
=>After conpletion of transfer, EMAX automatically sw tches back to 31.25 kbaud.
=>Recei ver nmust wait at |east 5 nsec after receipt of EMAX s ACK of the | ast
packet before sendi ng another command to EMAX (at 31.25 kbaud).
=>EMAX sets | oop start points at the first byte, loop end points at the | ast
byte, and sets all loops off. To change these, use exclusive #lc,
"Change Sanpl e | nfo"
=>The "length" in the header refers to # of 12-bit data bytes, (80 per
packet) not to the actual number of bytes in the packet, which is 120.
=>EMAX does no checks to see if data bytes are within | egal range or not.
=>EMAX nmakes the sanple's "original key" = hi key.
=>For internal reasons, EMAX replaces the first two and the last two bytes of
the sanple dunp with zeroes. Sender should also pad the ends with two
zeroes and not use these bytes when | oopi ng sounds.
=>Uses current preset.



Repl ace New Sanpl e Fast fo system excl usi ve

18 E-mu id

02 EMAX id

19 excl usive #19

kk key # (0 to 87)

oL | evel (O=primary, 1l=secondary)
f7 EOX

=>EMAX now switches internally to 500 kbaud.

=>EMAX waits at |east 100nsec, then sends ACK conmand (see MVA excl usives).
=>EMAX t hen proceeds as Accept New Sanpl e Fast (exclusive #18).

=>EMAX repl aces sound data, leaving intact all loop and | ength information
=>Uses current preset.

Change Voi ce Paraneter fo system excl usi ve
18 E-mu id
02 EMAX id
la excl usive #la
LL |l ow key (0 to 87)
hh hi key (0 to 87)
oL | evel (O=pri, 1=sec, 2=both)
pp voi ce paraneter # (see |ist)
A% voi ce paramneter val ue
f7 EOX

=>Uses current preset.

=>if key and level refer to a null voice, EMAX doesn't change anything.
=>EMAX does no checks to see if parameter bytes are within | egal range.
=>After finishing task, EMAX sends READY nessage.

Change Preset Paraneter fo system excl usi ve
18 E-mu id
02 EMAX id
1b excl usive #1b
pp preset# (0 to 99, or 127 for
current preset)
pp preset parameter # (see list)
Y preset paraneter val ue
f7 EOX

=>EMAX does no checks to see if parameter bytes are within | egal range.
=>After finishing task, EMAX sends READY nessage.

Change Sanple Info fo system excl usi ve
18 E-mu id
02 EMAX id
1c excl usive #lc
kk key # (0 to 87)
oL | evel (O=primary, 1l=secondary)
Os sample rate (0 to 7)
Ss sustain | oop start (bits 0-6)
Ss sustain | oop start (bits 7-13)
Ss sustain loop start (bits 14-18)
ee sustain | oop end (bits 0-6)
ee sustain | oop end (bits 7-13)
ee sustain | oop end (bits 14-18)
Ss rel ease |l oop start (bits 0-6)
Ss rel ease |l oop start (bits 7-13)
Ss rel ease | oop start (bits 14-18)
ee rel ease |l oop end (bits 0-6)
ee rel ease |l oop end (bits 7-13)

ee rel ease |l oop end (bits 14-18)



of |l oop & direction flags
bit0: | oop on
bitl: loop in rel ease
bit2: backwards
f7 EOX
=>if key and level refer to a null voice, EMAX doesn't change anything.
=>EMAX does no checks to see if parameter bytes are within | egal range or not.
=>Be aware that if sanple rate is changed, the key assi gnnents nay no | onger
be valid due to transpose limtations. EMAX will not correct for this.
=>After finishing task, EMAX sends READY nessage.

Erase Al fo system excl usi ve
18 E-mu id
02 EMAX id
1d excl usive #1d
f7 EOX

=>Erases all presets, sequences, sounds. Sane as front panel option in "Master".
=>After finishing task, EMAX sends READY nessage.

Change Current Preset fo system excl usi ve
18 E-mu id
02 EMAX id
le excl usi ve #le
pp preset # (0 to 99)
f7 EOX

=>Sanme as M DI change preset, but bypasses omi/poly, mdi on checks.
=>|f preset doesn't exist, nothing happens: current preset doesn't change.
=>After finishing task, EMAX sends READY nessage.

Shorten Sanpl e fo system excl usi ve
18 E-mu id
02 EMAX id
1f excl usive #1f
kk key # (0 to 87)
oL | evel (O=primary, 1=secondary)
LL # bytes (bits 0-6)
LL # bytes (bits 7-13)
LL # bytes (bits 14-18)
f7 EOX

=>Uses current preset.

=>The # of bytes specified is the # of bytes to shorten the sanple by.

=>if key and level refer to a null voice, EMAX doesn't shorten anythi ng.
=>EMAX assunes sanple is at least as long as # of bytes to be shortened by.
>Loop end points are set to end of sanple if shortened beyond origi nal points.
=>After finishing task, EMAX sends READY nessage.

Lengt hen Sampl e fo system excl usi ve
18 E-mu id
02 EMAX id
20 excl usi ve #20
kk key # (0 to 87)
oL | evel (O=primary, 1=secondary)
LL # bytes (bits 0-6)
LL # bytes (bits 7-13)
LL # bytes (bits 14-18)
f7 EOX

=>Uses current preset.

=>The # of bytes specified is the # of bytes to | engthen the sanple by.
=>if key and level refer to a null voice, EMAX doesn't |engthen anything.
=>EMAX assunes there is enough nenory in EMAX to accommopdat e | engt heni ng.



=>Loop points remain unaffected.
=>After finishing task, EMAX sends READY nessage.

Modi fy Time Qut fo system excl usi ve
18 E-mu id
02 EMAX id
21 excl usive #21
tt timeout in seconds (0 to 127)
f7 EOX

=>This sets the tine EMAX waits for sanpl e dunp handshaki ng before tim ng out.

=>EMAX defaults to a tinmeout of 4 seconds.

=>0Once changed, value will stay changed until nodified by this conmand or unti
power is turned off.

=>After finishing task, EMAX sends READY nessage.

Change M sc Info fo system excl usi ve
18 E-mu id
02 EMAX id
22 excl usive #22
tt master tune value (0 to 31),
(16) is zero tune offset
XX bit 0: supernode 1=on O=of f

bit 1: mdi overflow 1=on O=of f
bit 2-4: arp clock source:

: internal

m di

24 ppq

48 ppq

96 ppq

PR O

f7 EOX
=>NOTE: due to a bug in EMAX Rev 3.0 software, master tune values of 0 to 15
(-48 cents to -3 cents) don't work properly. This should be fixed next rev.
=>After finishing task, EMAX sends READY nessage.



<LLLLLLL L L L L L L L L L L L L L L L L L L 8

>>> RECEI VED MESSAGES: MVA Sanpl e Dunp Commands >>>
<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKL

=>WVA stands for M D Mnufacturer's Associ ation.
=>For nore details on MMA exclusives, contact an MVA representative.

Sanpl e Dunp Header fo system excl usi ve
Te
Oc m di base channel (0 to 15)
01 MVA excl usi ve nunber
kk sanmpl e nunber (Key # 0 to 87)
LL sanmpl e nunber (Pri/Sec 0 or 1)
Oc significant bits
pp sanmpl e period (Isb) in nsec
pp sampl e period (nsb)
pp sanpl e period (nshb)
LL sanmpl e length (lIsb) in words
LL sanmpl e I ength (nsh)
LL sanmpl e I ength (nsb)
Ss sustain | oop start word (Isb)
Ss sustain | oop start word (nsbh)
Ss sustain | oop start word (neb)
ee sustain | oop end word (I sb)
ee sustain | oop end word (nsb)
ee sustain | oop end word (nsb)
(0] | oop type (ignored)
f7 EOX

=>Upon receiving this, EMAX will send a WAIT while it decides whether it wll
accept the sanple dunp or not.

=>EMAX will only accept this sanple dunp if there is enough nmenory remaining to
accommpdate it, AND the current preset is not enpty.

Note: EMAX determines if it will fit by conparing length with amount of
menory remai ning. It does not take into account the fact that some
sanpl es may be erased and hence sonme nenory freed up.

=>|f EMAX decides to accept, it will send an ACK, if not, it will send a CANCEL.
=>EMAX pl aces the sanple at the specified key only (no transpose range is set).
=>EMAX i gnores | oop type and uses forwards only al ways.
=>EMAX rounds off sanple period to its closest internal sanple rate:
10, 15.625, 20, 22.05, 27.78, 31.25, 41.667, or 44.1 khz.
=>For internal reasons, EMAX replaces the first two and the |last two bytes of
the sanple dunp with zeroes. Sender should al so pad the ends with two zeroes
and not use these bytes when | oopi ng sounds.

MVA Dat a Packet fo system excl usi ve
Te
Oc m di base channel (0 to 15)
02 MVA excl usi ve numnber
cc packet count (0 to 127)
120 data bytes
%k checksum of above 124 bytes
f7 EOX

=>The 120 data bytes are packed according to the "significant bits" in the
sanpl e dunp header. EMAX will configure itself accordingly.

Sanpl e Dunp Request fo system excl usi ve
Te
Oc m di base channel (0 to 15)
03 MVA excl usi ve nunber

kk sanmpl e nunber (Key # 0 to 87)



LL sanpl e nunber (Pri/Sec 0 or 1)

f7 EOX
Aékhéﬁjédgé.tAtkj ....................... fb ...... éyéféﬁ{ékéiﬁéiQé ................
Te
Oc m di base channel (0 to 15)
7f
pp packet nunber
f7 EOX
ﬁbi.Abkhbﬁjéaééd.tNAkj .................. fb ...... éyéféﬁ{ékéiﬁéiQé ................
Te
Oc m di base channel (0 to 15)
Te
pp packet nunber
f7 EOX
béhééi'bﬁﬁb.kCANCELj .................... fb ...... éyéféﬁ{ékéiﬁéiQé ................
Te
Oc m di base channel (0 to 15)
7d
pp packet nunber
f7 EOX
Vﬁii.tMAifj ............................. fb ...... é&éféﬁ;ékéiﬁéi&é ................
Te
Oc m di base channel (0 to 15)
7c
pp packet nunber

f7 EOX



<<LLLLLLLLLLLLLLKL
>>> SUPERMODE <<<
<<LLLLLLLLLLLLLLKL

"Supernode" is an EMAX M DI node designed to enhance the Sequencer/M Dl
interface. It is basically equivalent to "Poly Mode On" for all 16 M Dl
channel s si mul t aneously.

When Supernode is on, the OMNI/PCOLY setting is ignored, but the
M DI Not es/ Wieels flag of the CURRENT PRESET is still checked by EMAX to
determ ne whether to accept or ignore inconming MDI perfornmance data.

EMAX s sequencer has 16 tracks, and each track has an i ndependent preset
assigned to it. These presets are referred to as "Sequencer Presets”

The chart bel ow shows the EMAX sound nappi ng:

khkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhdkhkhkhdkhdkhdhdhdhkhhdhdhdhdhdhdhdhdhdhdhdddhrdrhrrrhrkkxx

SOURCE VWHAT YQU WHAT THE WHAT | S
HEAR SEQUENCER TRANSM TTED
RECORDS OVER M DI
kkhkkhkkkhkhkhkkhkkkhkhhkkhkhkhkhkkhkhhkkhkhkkhkhhkhkhhkhkhkkhkhkkhkhhkhkhkkhkhkkhkhkhkhkkhkhkkhkhkikk kikk kkkkikk kkk,k*k*%
MD ch 1l seq preset 1 seq track 1
ch 2 seq preset 2 seq track 2
C. C. c (not hi ng)
ch 16 seq preset 16 seq track 16
EMAX KEYBOARD current preset (not hi ng) current preset's
basi ¢ channel
SEQ track 1 seq preset 1 each track transnits
track 2 seq preset 2 over basic channe
C C. (not hi ng) defined inits
track 16 seq preset 16 sequencer preset

ER R SR E S Sk S Sk Sk S S S S S S S S R Sk S S S S S S I S S S I S S S S S Sk I Sk S Sk S Sk S S S Sk R Ik I Sk S Sk S S S S S S S S S S S

SOURCE VWHAT YQU VWHAT THE VWHAT | S
HEAR SEQUENCER TRANSM TTED
RECORDS OVER M DI
kkhkkhkkkhkhkhkkhkkhkhhkkhkhkhkhkkhkhhkhkhkhkhhkhkhhkhkhkkhkhhkhkhhkhkhkkhkhhkhkhhkhkkhkhhkhkhkhkikkhkikk kkhkikk kikkkk*k*%
MD ch 1-16 current preset single (not hi ng)
(if it passes enabl ed
omi / pol vy, track
basi ¢ channel
tests)
EMAX KEYBOARD current preset singl e current preset's
enabl ed basi ¢ channel
track
SEQ track 1 seq preset 1 each track transnits
track 2 seq preset 2 over basic channe
(not hi ng) defined inits

track 16 seq preset 16 sequencer preset



<<LLLLLLLLLLLLLLLLLLLLLLLLLL
>>> REALTI ME CONTROLLERS <<<
<<LLLLLLLLLLLLLLLLLLLLLLLLLL

EMAX has 6 realtine sources: |left wheel, right wheel, pressure, pedal,
mdi A, and nmidiB. These sources may be the on board controls, or coning in
over M DI, or both.

EMAX has 9 realtine destinations: pitch, filter, level, Ifo to pitch,
Ifoto filter, Ifo to level, attack, pan, crossfade.

The chart bel ow shows the affect of sources on destinations. "Initial"
refers to the initial value of the EMAX destinati on.

EE R IR I S S S S Sk S S S S S S S S S S Sk S Sk O S S S I Sk S S S Sk S S S Sk S S Sk S Sk S S S S S S S Sk S S kS S S S kS S Sk S S S S S S

SOURCE DESTINATION  ------ EFFECT ON DESTINATION --------
mn center max
kkkhkkhkhhkkhkkhkkhhkhkhkkhhhkkhkkhkhhhkkhkkhkhhkhkhkhhhkhkkhkhhhkkhkkhdhhkhkrkhhhkhkkrkhhhkhkkidhhkhkrk hhkkhkk k hhkkhkk d hkkikk kiikkkikhk*x*%x
Left Weel Pi t ch, initial-50% initial initial +50%
Filter,
Pan
Left Weel Level , initial initial initial +100%
LFO >Pi t ch,
LFO->Filter,
LFO >Level ,
At t ack,
Cr ossf ade
IR R I b b S b I I R I I b b b I b S I S I I I R R b b I S I I b I I b S S I I S I IR I S b I S b I b S S IR e R
Ri ght Wheel Pi tch, initial initial initial +50%
Pressure, Filter,
Pedal , Pan
MD A
MD B
Ri ght Weel Level , initial i nitial +50% initial +100%
Pressure, LFO >Pi t ch,
Pedal , LFO->Filter,
MD A LFO >Level ,
MD B At t ack,

Cr ossf ade



<LLLLLLLLLLLLLLLLLLLLLLL LKL
>>> M DI OVERFLOW MODE >>>
<<LLLLLLLLLLLLLLLLLLLLLL LKL

When M D Overflow Mdde is off, if all of EMAX' s voices are being used
and anot her key is pressed, EMAX "steal s" the voice that has been playing the
| ongest and uses that voice for the new note.

VWhen M D Overflow Mdde is on, instead of "stealing" when it runs out
of voices, EMAX will send any new notes out over MDI. This way, another EMAX
or an EMAX rack can play those extra notes, resulting in a total of 16 possible
si mul taneous notes instead of the 8 available with one EMAX

For this node to be useful, a few things should be renenbered:

(1) MD Cverflow Mbde only supports 2 EMAXs overfl owed together, a
"master” and a "slave".

(2) The "slave" nust be anot her EMAX (or EMAX rack).
(3) Both EMAXs must be using the sanme bank.

(4) The "master" EMAX should be put in MD Overflow Mde, but the
"slave" should not. (If both EMAXs were put in Overflow Mdde, then
the 17th note woul d not be played by either EMAX but instead the
"slave" would send it out over MD.)

(5) Wiile you CAN hook up 3 EMAXs master-sl avel-slave2 and get a 24 note
system the problemis wheel information fromthe naster only gets
recogni zed by slavel and is not echoed to slave2. For the sane
reason, one shouldn't expect to be able to hook up an external
sequencer to drive 2 EMAXs in M DI Overflow Mdde. Instead, use two
M D Quts fromthe sequencer and control the two EMAXs on separate
M DI channel s.

Rl GHT:
------ overfl ow
(a) EMAXL ---------- > EMAX2 (overflow off)
(b) EXT. SEQUENCER ---------- > EMAX1
I— ------ > EMAX2
VIRONG:
------ overfl ow overfl ow
(c) EMAX1 ---------- > EMAX2 ---------- > EMAX3
overfl ow

(d) EXT. SEQUENCER -------- > EMAXL ------c--- > EMAX2



Voi ce Par anet er

Par anet er #

List: (for use

Par anet er

VCA Attack
VCA Hol d

VCA Decay

VCA Sustain
VCA Rel ease
LFO Rat e

LFO Del ay

LFO Vari ati on
Vi brato

Tuni ng

Vel to Fc

Vel to FAttack
Vel to Pan
Trenpl o

Vel to Level
Vel to Pitch
Vel to Attack
Pi tch enabl e
Fc enabl e
Level enabl e
Vi br enabl e
Fvi br enabl e
Trem enabl e
Att enabl e
Pan enabl e
--not used--
--not used--
--not used--
Origi nal Key
Lo Channel

H Channel
Filter Cutoff
Filter Q

Env Anmount
--not used--
--not used--
--not used--
--not used--
--not used--
VCF Attack

VCF Hol d

VCF Decay

VCF Sustain
VCF Rel ease
Vel ocity to Q
Sol o
Nont r anspose
Kybd Tracki ng
Pan

LFO to Pan
LFOto Fc

Del ay
Attenuation
Chor us
Character #0
Character #1

RADDDDQA

wi th excl usives #00 and #30)

# of bits

NN~NWWo PRRRPRPRPRRAMRMRMDRMDRNODRMDN~NGCO OO

OORUORADNMDMINRRERDNGIOIOOU

Val ue Range (Deci mal)
to 31
to 31
to 31
to 31
to 31
to 120
to 99
to 15
to 15
to 31
to 15
to 15
to 15
to 15
to 15
to 15
to 15
to 1 (1 = enabl ed)
to 1
to 1
to 1
to 1

1

1

1

(-16 to 15 to user)

to
to
to

eNelolololololoNoNolololololololololol NoloNeNoNe]

to 87

to 7

to 7

to 120

to 99

to 100 (-50 to 50 to user)

cNeoloNoNeNe)

to 31
to 31
to 31
to 31
to 31
to 15
to 1
to 1
to 15
to 15
to 15
to 15
to 63
to 31
to 1
to 63
to 63

(8 = center)

cNeoNoloNoNoNol JlololololololNoNeNel



56 Char acter #2 6 0O to 63
57 Char acter #3 6 0O to 63
58 Character #4 6 0O to 63
59 Char acter #5 6 0 to 63

Note: Characters #0 to #5 are not used by EMAX at all, and can be
used by interfacing progranms to nane individual voices. To be
conpati ble with each other, progranms should add 32 to the
0 to 63 nunber to nake an ASCI| range of 32 to 95.



Preset Parameter List: (for use with exclusives #01 and #31)

Par anet er # Par anet er # of bits Val ue Range (Deci mal)
0 Preset Name 1st letter 7 ASCIl (=0 if preset enpty)
1 --not used--
2 2nd letter 7 ASCI |
3 --not used--
4 3rd letter 7 ASCI |
5 --not used- -
6 4th letter 7 ASCI |
7 --not used--
8 5th letter 7 ASCI |
9 --not used- -
10 6th letter 7 ASCI |
11 --not used--
12 7th letter 7 ASCI |
13 --not used--
14 8th letter 7 ASCI |
15 --not used--
16 9th letter 7 ASCl |
17 --not used--
18 10th letter 7 ASCI |
19 --not used--
20 11th letter 7 ASCI |
21 --not used- -
22 12th letter 7 ASCI |
23 --not used--
24 Left Wheel Dest 4 O0to 9
25 Ri ght Weel Dest 4 0to 9
26 Pr essure Dest 4 O0to 9
27 Pedal Dest 4 0Oto 9
28 M DI Controller A Dest 4 O0to 9
29 M DI Controller B Dest 4 0Oto 9
Possi bl e Controll er Destinations:

0: off

1: pitch

2: filter freqg

3: level

4: vibrato

5. filter vibrato

6: trenmplo

7. attack

8. pan

9: crossfade
30 Footswitch #1 Dest 4 Oto 7
31 Footswitch #2 Dest 4 Oto 7

Possi bl e Controll er Destinations:

0: off

1: realtime arpeggi ator footswtch

2: realtinme sequencer control

3: realtime sustain

4: realtine rel ease

5. realtine cross-switch

6: realtinme advance preset

7: realtinme sanple control
32 M DI Basi ¢ Channel 4 0 to 15
33 Omi/Poly 1:Omi 0:Poly 1 0to 1l
34 M DI Enabl ed 1 0Oto 1

1: Al events



35
36
37
38
39
40
41
42
43
44
45

46
47
48

49
50
51
52

53

54
55
56
57
58
59
60
61

62
63
64
65
66
67
68

0: No notes or wheels

Preset Change Enabl ed 1 Oto
Local Control On 1 Oto
Seq Start/Stop Enabled 1 Oto
MD Port 1:CQut 0: Thru 1 Oto
--not used--
M Dl Left Wheel Cntrlr 6 Oto
M D Ri ght Weel Cntrlr 6 Oto
M DI Pressure 6 Oto
M DI Pedal Controller 6 Oto
M D A input Controller 6 Oto
M D B input Controller 6 Oto
Possi ble Controllers:

0: of f

1to 32: mdi controller #

33: pit ch wheel

34 channel pressure

Arpeggi ator Tenpo is 16 bits: 4000

Ar peggi ator Tenpo Lo 2 Oto
Ar peggi ator Tenpo Md 7 Oto
Arpeggi ator Tenpo Hi 7 Oto
Ar peggi ator Resolution 4 Oto
Ar peggi at or Repeats 3 Oto
Ar peggi ator On/ O f 1 Oto
Ar peggi at or Mode 3 Oto
Possi bl e Arpeggi at or Mdes:

0: up

1. down

2: up/down

3: forward assi gnment

4: backward assi gnnent

5: random
Ar peggi ator Latch Mbde 2 Oto

0: offlatch

1: autolatch

2: extendl atch
Cruz Control 1 Oto
Ar peggi ator dissando 1 Oto
Ar peggi ator | nterval 4 Oto
Ar peggi at or Extensions 4 Oto
Arpeggi ator Vel ocity 7 Oto
Arpeggi ator H Key 7 0Oto
Arpeggi ator Lo Key 7 Oto
Pitch Wheel Range 3 lto

0: invalid

1: + 1 semtone

2: +- 2 semtones

3: +- 3 semtones

4. +- 4 semtones
--not used--
--not used--
Vel ocity Curve 4 Oto
--not used- -
--not used--
Ar peggi at or Har nony1l 4 Oto

Ar peggi at or Har nony2 4 0Oto

to 24000
3

127

127

(G20 N (o)

15
15
127
87
87

13

15
15
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