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M108/M208 SINGLE CHIP ORGAN

iven the great popularity of the

Victory organ that we’ve been

featuring  in  ETI  since
February, it isn’t surprising that there -
have been many enquiries about fur-
ther information on the SGS-Ates
chips that form the heart of the pro-
ject. This Data Sheet should clear up
most of the questions.

The M108/M208 is a single chip
organ  featuring solo  and/or
accompaniment modes. It accepts 61
keys arranged in a 12 x 6 matrix; a
scanning cycle takes 576
microseconds and all keys pressed
are accepted. There are two
keyboard formats: either 61 keys
(solo) or 24 plus 37 (M108), 17 plus
44 (M208) keys (accompaniment and
'solo) with the possibility of automatic
chords of the ‘accompaniment’ sec-
tion. There are internal anti-bounce
circuits.
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A top octave synthesizer is
incorporated for the generation of
three ‘footages’. More than one chip
can be employed with
synchronisation through the reset
input. There are separate analogue
outputs (for each foot) for solo,
accompaniment and bass sections
(square wave of 50% duty cycle) with
the average value constant. Each
section also has ‘key down’ and
‘trigger’ outputs. Sustain is provided
for the last keys released in the solo
section.

There are several choices of
operating mode in the
accompaniment section:
® Manual, with or without

memorisation of the selected keys
(free chords with alternate bass),

® Automatic, with or without
memorisation of the selected key
(priority to the left for automatic

KEYBOARD KEY DOWN |
BARS DETECT

ANTI
. BOUNCE

TRIGGER

- L0 |- —» DS
GENERATOR

SHIFT
REGISTER

CONTROL -
DECODER

PHASES &
MATRIX cLock
DECODING KEYBOARD
GENERATOR DECODER

N ]
>

SHIFT
REGISTER

SOLO SOLO
LATCHES MULTIPLEXER

N
-4

SOLO
OUTPUTS

AUTO CHORD
GENERATOR |

I

ST0
CONTROL

FREQUENCY | g
GENERATOR crock

SHIFT
REGISTER

-

y

ACCOMPAN!-
MENT
LATCHES

ACCOMPAN|-
- MENT
MULTIPLEXER

BASS
o8 BASS ROM
o8 TRIGGER |«
GENERATOR DECODER b

AUTOMATIC
CHORD & GATE ACCOMPANIMENT
BASS & BASS OUTPUTS
DECODER

FROM ROM
Fig. 1 Block diagram of the IC.
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chords and bass arpeggio). When in
automatic mode there are again
several possibilities:

® Major or minor third

® With or without seventh.

The chip operates from a
standard single supply of +12 V
+5%, with a low cﬁssipation of less
than 600 mw. All
protected from
discharges.

inputs  are
electrostatic

General Characteristics

The characteristics of the M208
are similar to those of the M108; the
only difference is the keyboard split,
which is 24+37 for the M108 and
17 +44 for the M208 when used in
‘accompaniment + solo’ mode.

~The circuit comprises:

® Two pins for clock input; one for
the matrix scanning, the other tor the
incorporated Top Octave Synthesizer
(TOS); by connecting both the clock
inputs to the same matrix scanning
clock (1000.12 kHz), the three
footages generated are 16’, 8’ and
4/

® Six inputs from the octave bars
(keyboard and control scanning).

® Three multiplexed data inputs for
addressing the bass selection. These
inputs normally come from the
outputs of an external memory
(negative or positive logic with
control inside the chip).

® Eight signal outputs divided by
section: three for the solo section
(16", 8’, 4’), four for the
accompaniment section (16’ or root,
8" or 3rd, 4 or 5th, 8th/7th
according to operating mode), one
for the bass.

® Twelve outputs for the matrix
scanning.

@ Five trigger and key down outputs:
KPS (key pressed solo), TDS (trigger
decay solo), KPA (key pressed
accompaniment), NPA (pitch present
in accompaniment outputs), TDB
(trigger decay bass) respectively.
These outputs, in conjunction with
an external time constant, allow the
formation of the envelope of the
sustain and percussion effects. The
duration of the trigger pulses is
approximately 9 milliseconds

® One input (reset) to synchronize
the device or more than one device
(with the same keyboard scanning
and using a single contact per key).
The reset action, provided by an
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external circuit, is of the power-on
reset (high active) type and its
duration must be approximately 0.5
milliseconds.

® One TEST pin (in use it must be
connected to V).

@ Two supply pins.

Features

The main feature of this chip is
the possibility of formating the
keyboard either with 61 keys (only
‘solo’ without automatism) or
separating it into two sections
(‘accompaniment + solo’) with the
possibility of chord and bass
automatic in the first section.
® The ‘61/24 + 37’ (17 + 44) control
chooses the keyboard operating
mode, ie the whole keyboar
dedicated to ‘solo’ or 24 (17) keys
dedicated to ‘accompaniment’ and
37 (44) to ‘solo’.
® The ‘Man/Auto’ control, which
operates only in case of
‘accompaniment and solo’, chooses
the manual or the automatic
accompaniment.
® The ‘Sust OFF/Sust ON’ allows the
storage of the ‘solo’ section and
handles the whole keyboard or 37
(44) keys depending on the operating
mode.
® The ‘Latch/Latch’ similarly allows
the storage of the ‘accompaniment’
+ solo’ only.
® The ‘3rd+/3rd—' which operates
only in case of ‘accompaniment +
solo’ and ‘automatic’ changes the

automatic chord generated from
major to minor or vice versa.
vss[1] j40] mcx
RESET [2] 39] TCK
8tn/7th [3 j38] B1
4/5th 4] 7] B2
#/3ra[5] f36] 83
16"/ROOT [&] 35) B4
Bass 7] %) 85
A[e] 53] 86
8[3] 3] F1
¢ [i9] ) 72
NPA 1] 30} 73
ToA[iZ] %) F3
70s [13] 28] 8
KPA [13] 77] Fe
P8 [i5] 25} F7
16" [1g] 5] F&
8 [17] 2s] 7o
4+ [ig] 23] F10
TEST [19) [22] FT
Vop [29] 21] F12

Vgg IS THE LOWEST SUPPLY VOLTAGE
Vpp IS THE HIGHEST SUPPLY VOLTAGE

Fig. 2 Pin connections for the
M108/M208.
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MATRIX ORGANISATION (KEYBOARD AND CONTROLS)

M108/208 M108/208 Octave bar inputs
Matrix
outputs | B1 B2 B3 B4 B5 B6
Fi o G G G G G
2 CH# C# C# C# C#  7th OFF/7th ON
B D, D, D, D, D 3rd +/3rd—
F4 D# D# Di#t D# D#  Sust. OFF/Sust. ON
B E, E, E, E, E; Tatch/Latch
F6 F F,. Fy F, Fq Man/Auto
7 FH#H  F#  ER#  F# FH#E 6124 +37(17 + 49)
[ G, G, G, G, G Antibounce ON/Antibounce OFF
F9 G# GC# G# G# G# ROMLow/ROM High
i:Td Al AZ A3 Al AE
i A# AHE AR AH AH
Fi2 B, B, B, B. B
C, is the first key on the left, C; is the last key on the right of the keyboard.

® The ‘7th OFF/7th ON’ adds the
seventh to the automatic chord
generated.

® The ‘Antibounce ON/Antibounce
OFF’ disables the antibounce circuit
which is usually enabled.

® The ‘ROM Low/ROM High’ selects
between ROMs with return to ‘1’
(Low active) or with return to ‘0’
(High active). Usually the chip is
enabled for ROMs with return to ‘1’
(Low active).

‘Solo’ Operation

In this case the chip recognizes
the whole keyboard as ‘solo’ and
does not read the controls which
concern the ‘accompaniment + solo’
operation. The chip identifies all the
keys pressed and transfers to the
outputs of each section the analogue
sum of corresponding pitches. The
outputs are current generators with
average value constant, therefore it is
sufficient to connect the pins to one
load and send the signals on to the
filters.

In the case of ‘Sustain OFF’ each
new key pressed or released is
accepted or deleted in a time less
than 576 microseconds. In the case
of ‘Sustain ON’ the chip has a
different operation according to
whether the new key (keys) is pressed
or released: each new key pressed is
always accepted in a time less than
576 microieconds, whereas each ke
reléased is deleted with a delay of 7
milliseconds and only if there are still
keys pressed. In fact, if after the 73
milliseconds there are no keys
pressed, the last key (or keys)
released remains stored until new
keys are pressed. In this mode it is
possible to ~have Sustain, with
external envelope shaping, for the

" last keys (or key) released. The pitch

envelope is controlled by a DC signal
KPS (any key pres%%}, and there is
also an AC signal TDS (trigger decay
solo) which provides a pulse
whenever a key is pressed. An
appropriate  antibounce  circuit,
inside the chip, solves the problems
associated with the eyboard
contacts.

‘Solo + Accompaniment’

Operation

In this case the chiﬁ identifies the
‘accompaniment’ on the first 24 (17)
keys on the left, and the ‘solo’ on the
remaining 37 (44) keys and reads all
the controls which concern the ‘ac-
companiment’ section. The ‘solo’
function is identical to ‘61 keys’
mode, but for the ‘accompaniment’
section there are two possibilities:

Manual
The chip identifies which keys are
pressed in the ‘accompaniment’ sec-
tion, and transfers to the ‘accompani-
ment’ outputs the analogue sum of
the corresponding pitches. The ‘ac-
companiment’ section is fully in-
dependent of the ‘solo’ section and
the signals (if there is no ‘latch’) re-
main at the output only while the
keys are pressed even if there is ‘sus-
tain on’.

The ‘bass’ section gives at the
bass output an alternating bass bet-

Fig. 3 The input clock waveform.
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ween the first on the left and the first T nditic
on the right of the keys pressed in the I Parameter l estco " ] Min. l yp- l Max. ,U'm l

‘accompaniment’ section; the pitch RECOMMENDED OPERATING CONDITIONS
switching timing is dependent on an
external ROM (three bits). The ‘ac- |
.companiment’ control stores the last

k | d and th tput signals,
including the bass output remags an.  STATIC ELECTRICAL CHARACTERISTICS (Posiive logic Voom+10 10 +14 V,

Voo Highest supply voltage I : l 11.4[ 12 1 12.6 l Vj

til new keys are pressed. The TDB Vss=0V, T,.,,=0 to 50°C unless otherwise specified)
(trigger decay bass) output gives a
pulse corresponding to every output INPUT SIGNALS

change; _there are also two DC

signals, KPA (any key pressed accom- Vi Input high voltage Note 1 Vpo—1 Voo v
paniment) and Nﬁ (pitches in out- Note 2 4 L
put accompaniment) relative only to Note 3 Vpp—2 Voo \'
the ‘accompaniment’ section. The V.  Input low voltage Note 1 Vs Vs+1 | v
first of these signals (analogous to Note 2 V. V106l v
KPS) concerns the keyboard and = "'
does not consider the ‘latch’ condi- Note 3 Ves Vsst2 | V
tion. The second on the contrary con- i Input leakage current V,=14V T, =25°C 10 | aA
cerns the ‘accompaniment’ output
and considers the ‘latch’ condition. LOGIC SIGNAL OUTPUTS
’ Ron  Output resistance with 300 500 |ohms
Automatic respect to Vg
The. chip recognizes in the ‘accom- Ron  Output resistance with
paniment’ section only the first on respect to Vyp Vour=Vpp—1 15 25 Lkilohms
~ the left of the keys pressed and, ac- (driver off)
~ cording to the setting of the following hizh ' 0
controls, produces a major or minor Vou  Output high voltage Voo—0.4 Voo |V
chord with or without seventh only
the 4’ footage but with separated Vo Output low voltage Ve +0.2Vs+0.4| V
outputs for root, third, fifth and
elghth (or seventh if the chord is with POWER DISSIPATION
seventh). i l loo  Supply current 1T.,,,,-25°C l I 30 I 45 l mA ]
The bass section gives the bass )
arpeggio- among root, third, fourth, ANALOGUE SIGNAL OUTPUTS (the external load must be connected to Vopof2)
ﬁf:hh S'Xt'?,hs'ﬁvegetjl;ean%inet%':gnngh lon  Output current with Outputs loaded with 1k0| 35 50 70 | pA
itch switchi - .
tpernal ROM %3 bits). In automatic respect to Vool2 " resistor versus Voo/2 '
mode the two octaves of the ‘accom- lo Output current with Outputs loaded with 1k0}] —35 | —50 | —70 | pA
paniment’ section inside the chip are respect to V resistor versus Voo/2
connected in parallel both for the Note 1: Refers only to the clock inputs
C?gsrs('inangnfoggzeot;atsﬁé ttl'\f(;e{(%';les tg; Note 2: Refers only to the inputs from the external memory|
i . .
j ?he sa mge ngte the chip generates the Note 3: Refers only to the reset input.
rd.
same chord DYNAMIC ELECTRICAL CHARACTERISTICS
The ‘latch’ control stores the ma- MASTER CLOCK INPUT
jor chord and the bass pitches (until f Input clock frequency 1000.12 kHz 1
{:g\: (l)(fe zll?ea::el'\ g rrgsssteo c:')édth(gonr:)(rirllf;fgr t, t I.nput clock rise and fall |1000.12 kHz 40 nS Eq‘
to minor, addition of seventh) is time 10% to 90% . ﬁ
always possible by operating the pro- tow tuw Input clock ON and OFF i
per controls: by releasing these con- times 1000 kHz 500 i ns
trols the chord Lecomes major again.
It is possible to delete the stored pit- TOP OCTAVE SYNTHESISER CLOCK INPUT
ches both 'in manual _and in ; _
‘automatic’ mode by a fatch control i Input clock frequency 100_11000.12} 2500 | kHz t
signal. t, t Input cl{)ck rise and fall  {1000.12 kHz 40 nS ;
o o RPA NPA. and times 10% to 90% . , :
nce again there are , ,.and ;
TDB information; however the TDB L Input clock ON and OFF ~ i
pulse, which normally appears at times 2000 kHz 3 250 nS
each arrival of the ROM codes, does _
not appear if there are no pitches in TDS and TDB OUTPUTS Q .
the ‘accompaniment’ (and bass) out- [ ™ Ppyise duration {1000 kHz 9.216 ms ‘1
F?Uts or, in the case .Of alternate b;.’ss t, t  Outputs rise and fall times| 1000 kHz 100 nS
(in manual mode) if the codes in-
dicate conditions of indifference. 10% to 90%
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61 85123 130 26 261 493 523 987 1046
B C B C B C B C B C

g 85173 130 246 261 493 523 967 1046 1975 2093
( B C

c B C B C B C B C
o 130 248 261 433 623 967 1046 1975 2093 3961 4186
c B C B C B C B C B C

e e e Ny ey
81 - 82 B3 B4 B5 B6

e —_— . —

ACCOMPANIMENT SOLO SECTION
SECTION (ONLY M108)
(ONLY M108)

Fig. 4 The frequency range of each
octave (16’ , 8’ , 4’ footages).

ABSOLUTE MAXIMUM RATINGS {

Voo Source supply voltage with respect to V., —0.3to +20V
(GND) pin voltage

V; Input voltage with respectto V, —03to +20V

lo Output current at any pin 3ImA

Top Operating temperature 0to 50°C

Stresses above those listed under ‘‘Absolute Maximum Ratings’’ may cause permanent damage
to the device. This is a stress rating only and functional operation of the device at these or any
other condition above those indicated in the operational sections of this specification is not im-
pIiIedB 'Exposure to absolute maximum rating conditions for extended periods may affect device
reliability.

15t OCTAVE Kev
ON THE LEFT 20dOCTAVE ~ 3d OCTAVE  4thOCTAVE  5thOCTAVE | CONTROLS
= — 0 0 0 ] M L o ——
T 2 f i) T T T Fiz T Fi2 T Fiz FI1 FIz FIa T T T F]?
I ; ; ‘ /L & ; i
(44 l
_ OCTAVEBAR  B1 82 83 B6
ACCOMPANIMENT SOLO SECTION
SECTION (ONLY M108) (ONLY M108)
{2 OCTAVES = 24 KEYS) {30CTAVES = 37 (36+1) KEYS)
B e oty e keyboard AT T ST o cOmRESEONDS TO ey o s on
and control switches. (SEE THE TABLE ‘MATRIX ORGANISATION')
Low Active (Change 1s to 0s and vice versa for high active) y
External. Bass Arpeggio Output Alternate Bass Output
Memory Code {Automatic mode) (Manual mode) |
C B A ‘ j
1 1 1 No change No'change |
1 1 0 Root 1st on the left ‘
1 0 1 3rd —_——
1 0 0 4th _—
0 1 1 5th 1st on the right
0 1 0 6th —_
0 0 1 7th —_
0 0 0 8th _
CLOCK GEN. VIBRATO
100012 kHz OSCILLATOR
+Yoo
*Vpp 2
l 19 40 ALL
20 30 1k0
_ 211032 18 o
Fito Fiz [ Fi to F12 %Z : -0 8 } SOLO OUTPUTS
- 016
r —O 8th/7th
=0 4'/5th ACCOMPANIMENT
KEYBOARD WV : O 8'/3rd OUTPUTS
CONTROL 0 -0 16//ROOT
SWITCHES E — O BASS OUTPUT
3O KPS
ALL 7O 108
58 O KPA
: 3 O NPA
86 1 = —O Tbe
BS 3E| c
:43 % B ROM
. A
82 ‘ﬂ
g1} K 1
. | S— l POWERON
RESET
Fig. 6 A typical application. CIRCUIT ETI
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