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The Syntex is & musical instrument made up from an analogic
part (VCP and VCA -POWER SUPPLY and ADSR) and from a digital
part. SUALL KEYBOARD WITH MEMORY - CODE CONVERTOR - CONTROL
BOARD AND 0SC. 1 AND 0SC. 2. - :

Por the functioning of the SYNTEX other than inserting some
footages, the filter must also be opened (VCF) and the amp-
lifier driven (VCA)

The commands to VCF and to VCA can be given in two ways:-

1) STATIC with the sending of continuous tension
2) DYNAMIC with the sending of a pulsating ten31on denomln—
ated ADSR.

The static command to VCF is done through the POT-FR, which,

~when in the position OFF semds to the filter - 12V. until it
arrives at the position ON (all at high) with + 12V,

The static command to VCA is given through the push-button
INITIAL VOLUME, which then sends +5V. to VCA,

With the VCF open and with the INITIAL VOLUME inserted the
SYNTEX will always play and. the intensity of sound can be

regulated by the VOLUME potentiometer.

The dynamic command to VCF is given through the POT. AMOUNT
ADSR. VCF, which regulates the level of pulsating tension %o
VCF.

The dynamic command to VCA is given through the POUT. AMOUNT
ADSR <=VCA. With these commands ,the SYNTEX is able to simulate
all of the instruments, since the dynamic command ADSR (which
is rade up of 4 wave lengths, namely:-

-

ATTACK D = DECAY 8= SUSTAIN ’sz RELEASE
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allows us to have an ATTACK, a DECAY and a SUSTAIN whlch ,
regulates the level of sound, and a RELEASE for continuing a
note for a certain length of time after the key has been re-
leased.)
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DIGITAL PART OF THE SYNTEX

To be able to understand this part, the concept of the binary
system must be introduced, the code and the function of the
4 basilary gates of the binary logic AND - NAND - OR and NOR.

BINARY SYSTEM OR ALGEBRA OF BOOL AND DEFINITION OF THE CODE iy

In the binary system 14+0=1 ‘

exists a relationship between the arab numbers and the

binary system which can be explaln by an example.—- v

914 A B C D
— — The outputs of A
CLOCK 1D 2D 3D 4D of B of C and of D
: are called BIT -

The togetherness of
30 plus BIT forma '
code,

]

The clock is an oscillator, the impulses of which, in time

can be defined as a simple and pure counting in arab numbers:
0=-1-2=3=4-5-6=-17 e e

Now we shall take a look at the 4 dividers in fall placed
following the clock 1d - 24 - 34 - 44, which, let us suppose,
have a reset “(initial take~off all from zero) and which state
with the negatlve fronts to which'can be constructed +the Fig.A
the consequéence of which can be-seen from the table herebelow:

\
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Al LﬂJ—LI—U_ L 0 0 fiviq g 2
: : 0 0 1 i 3
Bl g ] e Y e 0 © 4
' 0 1 oA 5
e o] i 0 g ug et 6
- o 1 1 1 7
by, | 1, 450 5. 00 F20 T8
; 1 o 0 1 9
1 o 1 0 10
1 B 1 1 11
10 10 092
1 $900070 1413
RIG, 4. 11 1 0. 14
1 15475097795
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The information which gives the 4 dividers in time, are in
close relation with the arab number of the CLOCK. :
This cangbe deducted from FIG. A where you can also see how
every divider changes its state with the negative fronts.

In the table beside FIG. A you can see how the BIT when put
in fall, has the functions of 2, elevated from take-of until
arrival 2Vif £ are the bit. '

To write a number in binary code, the state of the Bit must

be taken into consideration; examples -

ag al number of clock corresgonds to state 1 only 1n blt

2 =1,

b) a2 number of clock corresponds to state 1 only in bit 21~2
¢) a3, number of clock corresponds to state 1 only in bit 2 —1
and 2 =2 the sum of which is equal to 3 o

‘At number 4 of clock the state 1 correspondsoln the bi t 2 =4 .

At number 5 of clock the state 1 in the bit 2 =1 and 2 =4, the e
sum of which is equal to 5. '

After all, to write a code in relation to the number of CLOCK,
it is sufficient to do the sum cf the interested BIT to make
the construction of number, and put the state 1 in those Bit
and the state O in the others. '

Exanmples 6 in a code of 5 BIT and given the state 1 of the

BIT 4 and 2 therefore.

A4 168421_ t
" 00110=6

7T is given by state 1 of BIT 4 - 2 and 1 therefore:

16 8 4 2 1 ,
00111=T

| 8 is given by state 1 of BIT 8 therefore:

16 8- 4 2 1
01000=28

It

-

GATE INTEGRATED CIRCUITS-

The integrated circuits PTL are supplied by 4,75+ 5, 25 V.

"he logic state O_is included from O to 0, 80; the logic state 1
is included between 2,2 and 4,50 the level between 0,8V and 2,2V
is not a logic state, and can therefore be considered as an
error.
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When a key is depressed a command is sent to the board SALL
KEYBOARD with MEJORY MOD. 216, which at its turn, sends out
a code of 6 BIT in' the old version and at 12 BIT in the new

version.

This code is then sent into the CODE CONVERTER board

(ilod. 284 for the new version) and llod. 226 and Mod. 217 (in
the 0ld version). The first circuit board siod. 226 receives

4 BIT - ABCD of the 6BIT of TAST with il and sends out 10 BIT
which should be controlled, at any time -there is an error of
note, only for the highest octave as this is repeated after-
wards. The second circuit board ilod. 217, the E and F BIT-

from T with M + 10 BIT of circuit board il0D. 226.

The BIT

of the second circuit board Llod. 217 are’ to be controlled on
all keys 1if amn error in note should be found at any timq.
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The output of the CODE. CONVERTER group Hod. 284 in the new

version and iod. 226 and Kode 217 in the old version, are

mnade up of 12 BIT., which are sent to the circuit board of

control ®iod, 229..

This circuit board lod. 229 carries out 5 functions:-

1) Reading and direct output of CODE at 12 BIT
Manipulation of CODE at 12 BIT for the GLIDE effect

3) Mlusic Random

4) Formation of an analogic tension relatlve to the CODE
which is used for the GLIDE oscillator and to drive the
VCi so as to make it 1n tune, for playing the whole key-
hoard.

5) Command for ADSR take-off.

When the GLIDE and the MUSIC RANDOM are not being used, the
code comes directly out from ilod. 229 and is sent to Oscil-
lator 1 and Oscillator 2 ilod. 223.
Oscillator 1 and Oscillator 2 are both different from eacb
other for the frequency of éscillation; Osec, 1 = 1,8mhz.
Ozc, 2 = 3,2mhz. The code coming from od. 229, goes into
the 3 programmed dividers (74191) which, depending on the
code, divides for one nunber or another the frequency of
the oscillator. The lowest number of division is 392 ( which
ﬂ@ﬁermines the highest note). This note becomes again divided
by 4 dividers so as.to obtain the 4 footages. To control a
code of 12 BIT you must use a sheet of all of- the codes
which cowe out of the Code Converter idod. 284 or from the
last eircuit board .iod. 217 in the first version, in relation
to the key depressed. Also to control the output code of the
WEYBOARD with (EIORY, you must use the sheet of codes herewith
Cancliosed, !

KEYBOARD WITH IEMORY MOD. 216

-
This circuit board is made up of:-

-

N.6 T4151 MULTIPLEXER
N.1 74155 DECODER

N.2  T475 LATCH

N.1 7430 GATE AT 8 INPUTS

N.1 T413 SMITT TRIGGER -

N.1 -T7410 TRIBLE GATE AT 2 INPUTS
N.1 T405 6-INVERTER OPEN COLLECTOR
N.1 T4121 IIONOSTABLE

N.2 7493 DIVIDERS

The multiplexers are TTL devices which have 8 inputs, which
can be selected from a code at 3 BIT, this means that an
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input corresponds to every code, which in correspondence to, {
its code can go out in a direct wmamner, or refused by the &
respective outputs PIN 5, PIN 6, only if the PIN 7 is at a
logic leyel O, ' .

The code is addressed in the PIN 11 = A, PIN 10 = B, PIN 9 = C:

B o2 1
C B A
0.0 06 RELATIVE INPUT PIN 4
O 0 -1 fn U] 1 3
0 1 0 " " n 2
0 1 1 " " "ot
1 00 " n ] 15 e
1 0 1 " " " 14
1 1 ) " " " 13
Tl T " " no12
DECODER 74155 p

The DECODER is a TTL, to which, by sending & code of 3 BIT [
you can obtain at its 8 outputs, a zero scale starting fron R
the output relative to the CODE OO0 until you have arrived

at the output relative to CODE 111.. The code is addressed

to the PIV 13 = A; PIN 3 = B'and PIN 1 and 15 = C,.

e 5

¢ B &, 5 ; . _
0 0.0 When this code arrives at PIN 9 it goes to O Logic
C 0 -1 " 1y " " " 10 level
D 3 0 " ] ) n 11 .

O 1 ‘l L] " 113 ] 12

1 0 O " ] [ 1 " 7 |

1 O 1 " : " « " ” 1} : 6

- 1 1 0 1] " " " " 5
1 1 1 " ) nmooon ) 4

NAND GATE AT 8 INPUTS 7430

This gate has an output which is the inverted product of the
§ inputs. : '

SCH.AITT TRIGGERED DOUBLE 7413

This has a thresh-hold of intervention which is about 1,7V
and the two outputs invert the input levels,

" DIVIDER 7493 . ;

This is a divider at 4 states. To divide, the Pin 2 and 3 nust
be at level O, All of the outputs are reset at level 1,

»



LATCH 7475 ‘ e

This is a two sectioned latch, and by connecting PIN 4 and 13
tozgether, you can obtain the reading of a code at 4 BIT.

The Clock must be positive.The code 1s present at inputs

PIN 2 = 3 - 6 -~ T. As soon as a p031t1ve impulse of clock
arrives at Pin 4 and 13 the code is written in output of the
outputs Pin - 16 = 15 = 10 - 9. The outputs Q Pin 1 - 14 11 - 8
give the code inverted.

The circuit board ilod. 216 has an oscillator made from one half
of 7413 and this oscillates at 470 KHz. This oscillator or clock
comes out from 7413 and is passed through a section of 7410 it
then goes to pilot the divider 29722 - T4T48BF - T4T46BF for
the circuit board made in the first manner, while in the latest
circuit board version, it drives two 7493, placed in fall.
In both cases +the 6 dividers are exploited, the first 3 for
sending the code to these 74151 and the last 3 for sendiag the
code t¢ T4155. The outputs of the 6 dividers also go. to the
readers 74193 X 2 first version and 7475 latest version, these
outputs can write a maximwa of 64 codes at 6 Bit and the time
mnloyed to pass 64 beats of CLOCK is in the order of 130Aksec.
1 the inputs of the 6-T4151 , all the keys of the keyhoard.
re connécted, and whén these are deépressed they send logic
Love“u 1 to the relative inputs. -

tod (‘-3 c\

ifter having turned. on the instrument and without having touched
any of the keys, you will have all the inputs of 74151 at O,
and therefore, all of their outppts PIN 6 to 1 which, being
connecﬁed to the 8 inputs of 7430 will make at the outputs

of these one O, which is then sent in the two GATE at 3 inputs
1/3 7410, which at its turn, having an'0 in input gives 1 at
the outputs.

The output of 1/3 7410 connected to an inverter, the output of
which is connected to Pin 13 and 5 (RESET) of 29722, first
version, and to Pin 2 and 3 of 7493 second version, being 1
puts C at the output of the inverter and therefore to the PIN
of the RESET, a level which allows the divider to divide.
While the output C of 7410 1/3 is connected to an inverter, the
outvut D of which is connected to another inverter, the output
i of which is connected to Pin 11 of 74193 (first version) and
to Vin------ of 7475, bringing a level O which does not allow
-for the reading in output of the CODE ¢f input. ‘
Therefore, we have seen that without depressing the keys, the
CLOCK oscillates, the divider divides, putting the codes at

the disposal of the 74155 and of the 74193 or 7475, which how-
ever do not give a readlng.
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How let us suppose that the highest DO of the small kgy-
board is depressed which sends a level 1 to Pim 1 of the
fg%fSt 74151 which, to come out of Pin 6, must have a code
this code which may not be ready, because on depressing
the clock could have been at 30 and therefore you must waitb
until it arrives at 67, this delay which is very brief :
cannot be percemted by the ear, that is why the note seems
to arrive immedigtely.
As soon as the code arrives in piano 74151, given that
in 74155 the code 000 is present, which,allows for having
0 at the output Pin 9 and therefore O at Pim 7 of 741513 -
it has in its inverted output Pin 6 a level O which bbing
connected to an input of 7430 allows for having level 1
at the output of these.

As can be seen from the designed wavelengths (relative to-
the various points of the eircuit at the mement .in which a
key is depressed) the impulse at level 1 of 7430 arrives im a ::
nearly total syncronism with negative front of CLOCK ( it is
not in perfect syncronism for the effect of the capacitor
which is present at output of 7430)..

This impulse allows for having at point T a negative impulse,;
and therefore, an impulse which is delayed and negative in.
point E, a point of command for the reading (output of code
present at that instant in the input) 'of the READERS,

.This comes about in th® first half period of the CLOCK, while
in the second half period there i8 an impulse of RESET, for
the divider which puts all the codes at O, therefore the
impulse disappears (always with the key depressed), in the
output of 7430 and when the clock and the divider starts
again toe form codes until arriving 4t 3 = 011, in our case 1

" 1s made to come out of output of 7430 and always the same
while the key is being held,

The impulse of reading must arrive before that of RESET to
allow the readers to read.

The circuit designed here, is a circuit of delay which is
used to avoid inconveniences such as mechanical jumps of the
keys. This ecircuit is in fact formed from a monostable, the
input of which is commanded by the same impulse which is used
for the reading of “the readers, the outputs of whieh (Pin 1
goes to command section 1/3 7410 which is used to give the
impulse of reading and given that on arrival of the impulse
the Pin 1 of 74121 is brought to level O for a time T = 0,7 R.C
and therefore you have level O after the 1nverter and level 1

efter ¥ of T413. :

5%




CIRCUIT OF DELAY

pEADERS| .. *

It is said, thap the code coming ont of T with M arrives at
the CODE CONVERTER Oiwouit board which.then eenverts this code




into another of 12 Bit. '

The code§ relating to every key are written on a sheet here-
with enclosed, together with a diagram showing the different
GATES which placed in that particular way, carry out that
given function.

T¢ repair this cireuit board it is sufficient to follow the
input levels for the various GATES until you arrive at the
outputs.

CIRCUIT BOARD OF CONTROL MOD. 229.

This circuit board is made up of:

N.3 74193 UP DOWN COUNTERS

N.3 9324 COLiPARATORS OF LARGENESS
N.1 7451 NAND NAND NOR

N.1 7400 NAND

N.1 T405 INVERTOR

NK1 7472 DIVIDER

N.3 7408  AND

74193 are counters which can count upwards entering with .the
CLOCK in Pin 5 and downwards entering with the CLOC% iﬁ Pgn,i
and theyrare also readers. The inputs are the Pins 9=10 —~1=15

the outputs are pins 9-8—5-? . To work as readers, they must
have a level O in Pin 11, and in this condition the code at
points 89-10=1~15 coming out directly at points 7-6-2-3.

When the Pin 11 is at level 1 they are counters and not readers.
As counters they can go upwards from O to 15,arriving at 15,
the oudput UP Pin 12 gives a negative impulse or counts down-
wards, this means, that it starts from 15 until it reaches O,
arriving at O the output DOBNCPﬁnA13 gives a negative impulse.
While counting the outputs '’ they move in fall as the
dividers do. T=62-3

The Pin 14 of these integrated circuits must be earthed.

9324 are comparators of measurement. (codes) this means that
two codes can be put at 5 Bit called B and A in the respective
input8 B4 B3 B2 B1 BO and A4 A3 A2 A1 A0 the comparators
7 -6 =5 =4 =3 9 =10=-11-12=13
indicate which of the two codes is minor, pajor or equel; in
fact they have three outputs A? B = Pin 15; A<B = Pin 2;
A = B Pin 14. .
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The outputs give the indications with a level 1

exauple:
° ,
ADB the output A> B = 1 A<CB =0 A=B=0
A<B " " A<B=1  A>B =0 A=B=0
A=3B " " A=3B=1 A>B =0 ALB=0

Out of the 5 functions of this circuit board, we shall
examine that of the direct reading of the code; this means
that it is not put in GLIDE, or KR, therefore, the Pin 8 of
7400 is at a level O, because both MR and GLIDE ON (Pin 9
and Pin 10) are at 1evel 1

Level 0, which has been put, as can be seen from the diagram,
in all of Pins 11 of 74193 and therefore, the code which is
in input can be got at output, from where it is then sent to
Osc. 1 and Osc. 2 and to a convertor. Digital in Analogic,
(from one code a tension is extricted) which in its turm
sends such tension to the osc111ator of the GLIDE and to the
VCF,

The convertor D/A has a generator at constant current which
can be regulated at the trimmer, and a group of 12 resistors
and 12 tramnsistors commanded by GATE AND 7408 which draws out
the output code of 74193. : :
Therefore 1t=can be deduced that .depending on the number of
levels, 1 changes the value of R which comes throuzh the
constant current and therefore , at their heads, the value of
8V DO highest (1° octave); 4V DO 2° Octave; 2V DO 3° Octave,
[ DO 4° Octave.
Thlsvgpn51on depends on levels I because only the levels 1
can saturate the transistors and therefore, put more resistors
in parallel between them. The CLOCK which has been formed by
the GLIDE oscillator is present on Pin 4 amd 2 of 7400 which
can be sorted out of the two sections of 7400 in UP or DOWN.

GLIDE

By inserting the GLIDE you have GLIDE ON at level O (Pin 9-
7400) therefore the output 8 of 7400 goes to level 1, conse-
quently also the Pin 11 of 74193 goes to 1 and therefore
starts to count:

example: Let us suppose that the Code B has a hypthetic value
8 and that you send in A a code with a hypothetic value 6;

at this point you can clearly see that B> A and that the
counters which bring the CODE to output equal to that of
input must count backwards,



10 NOI1SE

(8

Fy72 H oot 3R
D‘\/‘ | l?. ° é

T KCC b

2 Bit
11
A
.
12 Bl\:.

10D, 229

1IN PVTS:

NOISE
- osc 3Q
GATE
FN&HO'2%¢

. QUTRPYTS,

FASC10 28E

TA wo NCF
ADGR Cgmﬂ’*or\d

i S PR O o g VAR T s



PART OF MOD. 2¢9

g IO

Q& g <Y
-

V & ..M.LJ ‘cﬂu

A A

19
|

TR
@ 3 o
Oy 1 &
[P.. ~ o]
e o
LD .. o S
9 w NN mﬁ
LN i e
oﬂ. ﬁu’ < @ A
w < e
[ 2 -
<¥

-

eroaticah




PAGE 11

Now following the diagram, let us see if it is true that
the counters really do cdbunt backwards. Having B>> A the
outputs of the comparators will be Pin 15, A>B = 0 and
Pin 2, A<B = 1. The zero of Pin 15 of 9324 or 7485 is
sent to Pin 10 of % 7451 and at the output of that GATE
you will have O as also happens in the other gate because
its Pin 13 = O, Therefore the inputs of NOR are two zero's
and its output Pin 8 is at level 1, therefore you have
level O in Pin 2 of the inverter, and consequently also in
Pin 5 of T7400. '

At this point it seems clear how the ocutput Pin 6 of T400
and therefore also the Pin 5 of 74193 are blocked at 1,
_therefore the counters do not count forwards.

" The Pin 2 of 7485 or 9324 which is at level 1, is sent to <
- Pin 13 of 7400, which having the Pin 12 at level 1 will
have at its output Pin 11 a level O, which inverted
becomes 1 in Pin 6 of the inverter and consequently is at
level 1 also the Pin 1 of 7400. Therefore, in its output
Pin 3, you have the CLOCK which”is present in Pin 2. and
which goes to Pin 4; two counters which count backwards.
In the instant that Code B from 8 goes down to 6 equalizing
itself with that of A, also the output .of the comnparators
A<B go to zero, therefore, you have a level 1 in Pin 11
of 7400, therefore zero in Pin 1 of 7400 which blocks the
CLOCK and the counter stops counting.

If the Code in A had a value of 10 it is clear that the
counters, to bring B equal to A, would have to count
upwards until 4 = B, the instant in which the counters
would block, ’ ;

. The tiwe employed by the counters to bring A = B depends
upon the speed of the CLOCK WHIGH CAN be regulated by the
speed potentiometer of the GLIDE.

The level 1 which you have.in T with It od. 216 (on
depressing one key ), is brought into lod. 229 Pin 5 of %
7451, which, when in normal condition has the Pin 4 at
level 1 and the Pin 3 at level O, therefore, the signal

in Pin 4 passes and that which is present in Pin 2 becoues
blocked. The level 1 in Pin 4 comes out the same as level O
in Pin 6 of 4 74571 and therefore you have Level 1 in Pin 4
of the inverter T405.
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LUSIC RANDOM

#¥ith the l.R. switch inserted you have the following change
over MR e O MR = 1 the speed potentiometer GLIDE short-
circuits and in the place of the analogic tension, a RED
NOISE signal is sent to the GLIDE oscillator,

From the diagram you will be able to understand that with
MR = 0 and MR = 1, the counters, count only upwards and

for half a period, because at Pin 1 of 7451 4 the following
wavelength arrives [ || ( which is obtained from
Osc. 3 divided by 2 of T472). )

The command for the ADSR comes automatically from Pin 8. of
7405 to go out at Pin 4 of T405. The keyboard in ilusic
Random does not command the A.D.S.R anymore.

GLIDE OSCILLATOR

This is an oscillator which is based on the charge and the
discharge of a capacitor at constant current which can be-
regulated by the speed potentiometer GLIDE and as a refe-
rence for the level which must be reached, you must use the
tension coming from D/A CONVERTER. At the instant of turning
on, the GLIDE starts charging up through the T.2 driven by
the 7,1 and arrives at up to 5 V., if the T.A of comparation
is 5 V. This happens, because, if at the base of T.12 you
sut 5 V then at the Yase of T11 you.will have 5,5V and at
the base of T,5 you will have 5V, _ this level conducts the
Ted on Te4 up to the instant in which the level of C does,
not arrive at 5V., a level which conducts the T.4 on T.5.

By conducting the T.4 , the T3 is also conducted which sends
+12V to T10 (which saturates and therefore brings the base of
5. 56 aero) and to TR 13 which brlngs its collector to zero,
(at tHis point it must be said, that before the saturation
of T.,13, of the differential couple Ts6-T.7, T.7 conducted)
and this potential lowers the base potential of TR7, which
blocks while passing to conduct the TR6.(at this point the

C discharges through the T6 and T8 at constant current/ The
current which circulates in T6 and T8 is double in that
Fhich circulates in T2, because in those go the current T7
and that of C). When the C arrives at 0,10 - 0,2V the T5 _
comiucts and blocks the T4, this blocks the T3, the T10 and
the T.13 which however, makes the T7 conduct and blocks the
76 therefore, the C starts recharging again up to 5V and so
on. Therefore the wavelengths are 2, at the %Eiggwgi,c

5V s

and on collector—7
of T.13 _ |

9]
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P,

You have a clear result that the wavelength changes frequency
and those at the heads of C also in width, to vary of TA to
compare.® ? :

iv

. WA | .
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OSCILLATOR 1 AND OSCILLATOR 2 oy

The oscillator of the Syntex is made up of:

3 74194 Programmed Counters UP/DOWN

3 741211 Monostables

1 T413

2 7400

3 OPERATIONALS KC 1458 or 72558
74194 are counters which with the Pin 5 at level 1 count
downwards, these are called programmed, because as soon as
they receive a level O in Pin 11 they start to count from
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the number of Code present in the inputs. 15 - 1 = 10 - 9
Every time they arrive at O the Pin 13 gives a level O.
The Pin%l4 is the input of CLOCK, the Pin 4 must be kept
at level O.

11C1458 are operational awplifiers which are used as amp-
lifiers and adders of more signals, in this case the out-
put is inverted and the input must be the negative one:

a

8l b RY = 10K: = = H
A - T RN g[ 1= A B2 = R pRE = 5K gy
‘3'\—‘; G1 =R2 =2; G2 =R3 = 2; G3 =R4 = 2
S ey o WP 1>——The output of Pin 1 is the inverted
e 3 7 sun design of three levels ‘
v B A - 10
= - 6
+ 8
- 8V

‘An emitter follower is
connected in this way

>

BN

A simple amplifier is connected
in this way with G = R1
~ R2

¢

The oscillator oscillates for half of the two 74121 connected
in reaction, in such a way as to form an Astable. To win the
entry and to be certain that you will always have oscillation
an auxillary oscillator has been used, formed with a section

©of 7413 : . _ : .
: j;ff;i]___. WHICH oscillatiés at 270 KHz

»

&
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Now let us suppose that in the instant of switching on,

the Pin 1 of the two 74121 is brought contemporarily to
level 1 (if there was no auxiliary oscillator the Astable
of the two 121 would 'be blocked) which we find at Pin 4
yvand 5 of T400 (4A) therefore in its output Pin 6 you have
level O which being present in Pin 9 and 10, allows a

level 1 in Pin 8 and also therefore in Pin 12 which allows
the oscillator present in Pin 13 to-travel through the Pin
11 which is connected to Pin 5 (input -of LION) this puts
‘its Pin 1 to O overbalancing the system and therefore
allows them to oscillate. As the signals of output of the
two Pin 1 of the 74121 (when oscillating) are 180° dephased
the Pin 6 of 7400(4) will always be 1 with the comsequen?
level O at Pln 12 and therefore the Pin 11 fixed at level
1.

This indicates that when the oscillator of the 74121 os-
cillates, that of the auxiliary is blocked. In the instant
of switching on, the Pin 13 of the last 74191 of the three
placed in fall,.gives an O 'Which connected to Pin 4 of,
integrated clrcult B allows a level 1 at Pin 6, which con-
nected to Pin 9 makes an impulse go out at Pin &,

7 which connected to the Pins .11 of the 74191 brings ail of
the Pin 13 of-the same to 1 (this in the negative half
period) while as the positive half period arrives in Pin

8 and therefore in Pin 5 and being 1, the Pin 4 has 0 at
Pin 6 and at Pin 9, this blocks the outcut of Pin 8 at
level 1.

‘The ‘CLOCK at the Pin 14 of the 74193 arrives with deldy

in respect to the O of the Pin 11, because it passes
across a line of delay formed by section 13 = 12 and 11 of B from
7413 4 and of section 1 - 2 and 3 of B.

As soon as O arrives at the Pin 11 of 74191 these prepare to
start counting downwards starting from the Code present at
that instant in the Bit of input of T74191.

Example; Code 392 = 256 +

128 +
_8
- § 392
2048 1024 512 256 128 64 32 161 8 4 2 1
0 05 0 1 1 0 0 ol1 0 0 ©
Hundreds Tens 1y units
c ¢ o 1 e bog 4 41 0 © &
A BjCID : AiBiC D) AiBiCiDj
15 1109 s L e q is | 0 9
Zurgy 13 w19y B 4 Ez4s9s 3
Zzot‘f Jfﬂg : /q&?/')é‘{/’f’ S
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Those of the unit and of the tens start from 8 while those
of the hundreds start frowm 1

8 015 0 15 0 15

a ‘ 015 015 0 15 0 15 0 15 0 15 0--0 15 0
D 8 1 6.-=5 4 3 2 1 0 15 14-1 0
R - - - - - - - =1 0

When the three Pin 13 of the 74191 have O you have an O at

Pin 4 of B and therefore 1 at Pin 6 always of B which goes

to Pin 9 of B and to input Pin 5 of monostable T4121 the

output of which drives a divider 7493 at 4 states.

On every 392 impulses you have one going towards the mono-

stable, therefore dividing the frequency of the oscillafors
392 you obtain the audio freqguency. The wavelengths coming

;1om 7412 and 7493, initially come through half the re61stox»

and are sent 1o 4 operationals, the wavelengths of which in

output are the following: :

- . AT

The function which works this small group characterized by
operstional 747 and by two lransistors is that of supplying
the oscillators of the two 74121 with a continuou$ tension
upon which the wavelength of osgillator 3 later becomes
sunmed up to make the Vibrato.

VCP - VCA 1LiOD.238 E o

In this circuit board you can find the fllter VCF and the
preamplifier VCA. )

The VCPF is a filter counmanded in tension which uses filter
gells made from transistors and capacitors, the transistors
are changeable resistors, changing with the current. The
working control of a filter can be regulated by the two
differentials T7 and T8, the base of T7 is that whichy receives
the commands for regulation of the filter. When the potentio-
meter FR is at its lowest point it sends a negative tension

t0 the base of T.7
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Theréfore only T8 can'conduct and if no current is passing
through T7, neither can it pass through the filter, there-
fore no signal can be passed out.

T8 has a fixed base of +120mV. By moving the FR potentip-
meter you can move the potential of the base of T7 and
conduct graduwally always more, so that upon arriving, only
he is conducting and T8 becomes blocked. '
In this condition the filter is fully open and very bitter
sounds can be heard. '
The commands to the filter are given by the FR POT. by the
Amount Pot. ADSR and by the Amount Pot. 0SC. 3. .
The group made up from T1 - T2 - T3 - T4 - T5 - T6 are used
for supplying constant current to the couple T7-T8. Thie
current which is constant is not fixed, it can be said, that
it changes depending on the key depressed, however, once you
have reached a value, this always remains constant.
The current in the TT7-T8 couple changes because an analogic
tension arrives at the base of T1 gensrated by the D/A

P Converter of ilod..229 which,changes for every key. Some levels
in the various transistors for one TA = 5 and with the FR
potentiometer as high as possible Q + 12 V., Base T1 = 5V
Base T2 = 5,5 Collector T2 = 9,5V Collector T4 = - 10V,
Collector T6 = - 3V  Emitter Coypia T7 - T8 = - 0,5V at
heads of 22Qn0f collector of T7 = +200 mV

POLARIZATION OF TRANSISTORS IN FILTER

4V Bases T13-T14'=5,5V
gV ..

. Bases T9 and T10 = 2V Bases T11 — T12
Bases T15 — T16 = 7V  Bases T17 — T18

nu

The signal which comes out through the filter crossing two
capacitors goes into a differental couple T19-T20 and T21-T2Z,
in the collector of T19-T20 there must_be about 6V for a good
gain, this tension can be regulated acting on the resistor of
68K put between the base of T21 and the emitter of T22, by
increasing it the tension in collector T19-T20 is increased,
by decreasing, the tension is decreased.

The filter is a low pass, which can become an adjustable Q
Notch Filter more or less selective depending upgn the position
of the Q potentiometer. It can become so selective that on
regulating the Trimmer from 1K it oscillates. )
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Ther VCA is an amplifier which is controlled in voltage, the
integrated circuit is the CA3080, To .drive the VCA, a gene-
rator of constant current T28 is used and also a differential
couple T24 and T25, so that the voltage in it may be propor-
tioned. The base of T25 is fixed at + 200mV, while the base
of T24 has a tension which can be regulated externally:
through the Pot. Amount ADSR; the Pot Amount Osc.3 (modulation
of largeness - tremolo) and the Initial Volume pushbutton.
Some notes of measurement with the Initial volume inserted:-

at heads of R = 390 put on emltters of the T24-T125 V = 4V
n 1" " R =8kz ¥ " " " " 725 b W= 427
ADSR 0SC. 3 MOD. 282 -

The oscillator 3 and the modulation oscillator and its working
are exactly the same as the GLIDE oscillator, the only dif-
ference being that the compared tension is fixed at +5V.

Also, this oscillator has a speed potentiometer and generates
two wavelengths: trimngle and square.

The output of the triangular wavelength goes into a section of
the 1° operational MC 1458 used as an emitter follower and then
into the second section, the input of ‘which is inverted, a
negative tension is also included so that the triangular wave-
length in output will be half over zero and half under zero:

SN
///’

- v
this output is used for triangular modulation and is sent to

Ose. 1, Osc: 2 , VCF and VCA, and it is named O3T.

The sqﬁaie wavelength passes through an inverter and , the
output which is named 03Q is used for the modulation and square
wave for the VCA and VCF.

- The square wave output also goes into another inverter which

in its turn drives the TR BC286, whlch is used for lighting
the lamp when the modulation has been inserted at the switch.

The output 03Q besides going to VCF and VCA, also goes to an
inverted input of operational 72741, the output of which

“drives an emitter follower, from this emitter, negative square

wavelengths com out which are named 030 and these are used
for modulating Osc. 1 and Osc. 2 i
N ; °
; Srsatadte : v

—

03¢

" § 4V
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ENVELOPE GENERATOR ADSR

On depressing a key, the impulse generated from T with I is
passed to the circuit board ilod. 229, and from this it is
then transferred to Pin 1 of 7404 of Mod. 282, which provides
an 0 to Pin 2. Therefore, the T15 coenducts and its collector
is brought to +5V, a level which enables the T16 to conduct,
This T16 brings its collector to the same potential of the
emitter, which is -6V, at this point the capacitor CATT is

- arged through the potentiometer of ATT the 47 .. and the

T16 at -16V.
O
. } N\ >

wr

7 2 T17 is an emitter follpwer, therefore, in its emitter
at the base of Tl1l8 you have ~5,5V, therefore, the T18 which
has the emitter at -4,2V conducts and.brings a more positive
level to the base of T19 and consequently this conducts.
By conducting T19, this also conducts T20 which brings its
collector to level +12V. This tension is then divided be-
tween the 560 and the Sustain potentiometer, the level of the
division ‘is then sent to the base of T21 therefore, in its
aitter it has the same tension of the base minus the Vbe,
and it-is at this level of tension that the C Decay is se't,
a level which is lowered to a Vbe of T22 and incyeased to a
Vbe of T27, at which point, through an R = 1 M it goes and
" mixes with the level of C atta€k on the inverted input of an
~ operational, which inverts the two signals and does the sumn,
Let us suppose that the level of stationing between the 560
OF T20 and the Sustain pot. is 4V, the level at the heads of

-«

= 2208 of T27 wiil be 1.5 witr charge exponential
4
SR |
/ 35V FIG, B now this
s - o i e B }
waveleug b bhrowgh au X = ix 15 sent to the inverted inpgnt

of the operational as the wavelength of the attack, therefore
“at the.output of the operatlondl we shall have the following

wavelength.

FIG. C
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This wavelength passes frou an emitter follower to its
emitter. the C Release Pot. is connected, and through an
4K7 the T25 which upon depressing a key, receifes a level

1 in its base and .therefore, is saturated for the period

of time of the formation of wave of Fig. C in such a way
as to form together with CR a group RC with very small
constant (quick) in such a way as to follow point point
Fig. C with deforuing it.

On releasing the key, the T25 opems, and the period of

time for discharge of CR is commanded by the Release Pot.
this time very small in respect to T25 in opening.

As the T25 opens, the T23 closes, so that, part of the
circuit of T24 is excluded from the process of discharging
of CR.

The T26 is commanded in the same way as T25. Its function
" is to drive li.R lamps when its switch is inserted.

The wavelength at the heads of CR enters the operational
input 3, not inverted, and therefore, on output we have the
. same wavelength increased in gain of operational.
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