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'TABLE 1—SWITCHING OF THE PIANOMATIC '

Switch : Note 7o i Note counte
number Function ~eounter: . ) Keyboard -~ “display "
S1 2or4 Causes reset at count - No effect " No effect
(DPDT) tune of 64 (4 tunes) or c T
memory .-count of 128 (2 tunes).: :
paging s ' e L
82 Read and Switching from wtite .~ . Disabled No effect .
" (DPDT) write op- to read causes reset . ‘iread - . o
eration “through D2 and C6. via D5, o SRR
S3 Manual or Switching from manual .~ Disabled.in' .. Blanked in -
(DPDT) automatic causes reset via D17~ ‘automatic - . automatic -
playback and C28. Switching to. * wvia' D6, .~ L
manual causes.reset BRRPE
via D1.and C1. . Do :
S4 Start ~No effect Noeffect ~  Noeffect
(SPST) | | e S
85 Tune Causes reset in all - No- effect’ “Noeffect
{SPST) select modes via D12 and Ll ;
Ca. B
s6 - Reset Causes resetinall - No effect No effect .
(SPST) modes via C16. T Lo
S7 Play or Switching from Play - = - No effect No effect
(DPDT) memory to Memory causes a ERRR R '

reset via C2.

connected through D18 to the reset pin.
That means that the note counter will be
reset to zero whenever the count reaches
64. At the same time, we connect the A7
input of the memory to the *‘B”’ output of
the tune selector (pin 12 of IC2-b). The
reset pin of the tune selector, (pin 15) is
connected to the ““C”’ output (pin 13).
That makes the tune selector reset to zero
when the count reaches four.

Things get a bit trickier if we want only
two pages. Since each page of memory
will be 128 notes long, we have to con-
nect the A7 input of the memory to the
seventh output of the note counter and
make the note counter reset to zero when
the count reaches 128. That is easily done
by connecting the reset pin to pin 13, the
eighth output of the note counter. We also
have to arrange things so that the tune
selector resets when the count in the IC
reaches two instead of four. As you can
see in the schematic, we can make that
happen simply enough by connecting the
reset pin of IC2-b to the *“B”’ output, pin
12, instead of the *“C”’ output, pin 13, as
before. By doing that, we can use Si, a
DPDT switch to change the organization
of the memory. Resistors R10 and R11
bias the A6 input of the memory and C13
gives us a power-on reset for the tune
selector. Capacitor C5 provides a power-
on-reset for the note counter to make sure
that things start out at zero when the
Pianomatic is first turned on.

Diode D7 prevents the reset pin (pin
11) of IC3, the note counter, from being
swamped by the low on pin 13 if the
memory is switched to the FOUR PAGE
position. When the memory is organized
in that manner, there will always be a low
at pin 13 of the note counter. That’s be-
cause the count will never be able to get
past 64 and pin 13 won’t go high until a
count of 128 is reached. When the count

reaches 64, pin 4 will go high and, since
it’s connected to the reset bus, we would
expect the counter to reset to zero.

Let’s imagine what would happen if D7
weren’t there. Since pin 13 would be con-
nected directly to the reset pin and, since
its output would be low, the high signal
appearing on pin 4 would conflict with it.
Digital IC’s are tempermental and go
bananas when they 're faced with any kind
of ambiguity. What usually happens in a
situation like that is that the IC would see
the conflict at the reset pin, recognize it as
an ambiguity, and throw in the towel and
destroy itself. By putting D7 on the line,
things become a lot clearer for the reset
pin. The only time pin 13 makes its pres-
ence felt is when it goes high, forward
biases D7, and resets IC3.

Memory IC4 stores the data put into it
and, during playback, puts that same data
on the output data bus. If we want to play
the Pianomatic without writing the notes
into the memory, we’re faced with sever-
al problems. The first one is that the mem-
ory we're using has separate input and
output pins. Since we don’t want the data
to go through the memory, we have to
have some method of bypassing it and
connecting the input and output data
buses together. That is the function of the
memory control, ICS5, a quad analog
switch. (Although you can route analog
data through that device, all we’ll be us-
ing it for is to handle digital signals.)
We’ve ganged the switches in the IC
together to make a four-pole single-throw
switch. When the control pins are con-
nected to +V, the switches are closed,
and when they're connected to ground,
the switches are open. That still leaves a
problem because although we’ve man-
aged to bypass the memory, it’s still con-
nected to the circuit. Fortunately that
problem was forseen by the designer of
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the memory—he’s provided us with two
enable-control inputs at pins 18 and 19.
Making pin 18 positive will disconnect
the outputs but leave the rest of the IC
functions unaffected. Making pin 19
positive will disable the entire memory.
To be on the safe side we’ll use both of
them and connect them to the control pins
of the 4066. Now when we put the
Pianomatic in the pLAY ONLY mode, we
disable the memory and connect the input
and output data buses together.

As soon as we do that, we quickly
discover another problem we’ve over-
looked. If we press any key on the key-
board we generate the corresponding
note, but if no key is pressed the Pianoma-
tic makes one of the worst sounds you can
imagine. The reason for that is obvious
when we consider one thing—we’ve for-
gotten that there’s always data present on
the input data bus. When no note is
selected, the keyboard encoder is scan-
ning from zero to fifteen. Thus, what
we’re hearing when no note is selected is
every note sequentially selected at 1.5
kHz. The way around that is to find a
means to enable the 4066 (and disable the
memory) only when a key is pressed.
Since the keyboard encoder has a high
‘‘any-key-pressed’’ output, our answer is
evident. Instead of connecting the control
pins of the 4066 to +V, we’ll connect
them to the ‘*any-key-pressed’’ output of
the encoder. By doing that, the only
sounds we’ll hear will be, to coin a
phrase, ‘‘music to ourears.”” Switch S7-b
does exactly that.

When the memory of the Pianomatic is
enabled by S7-b, the other half of the
switch, §7-a, puts +V on the MANUAL
terminal of S3-b. One look at the schema-
tic will show you that we’re using that to
control several different functions of the

continued on page 81








