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the base of Q4. Q4 and Q5 are a linear voltage to
exponential current converter. Capacitor C7 is
initially charged to +15 volts and discharges toward
ground through Q5. Z3A and Q7 follow the voltage
level on C7 and supply it to the comparator and the
sawtooth to pulse converter. The output of the
comparator (pin 13, 8) will switch to +15 volts (logic
1) when the sawtooth voltage falls below +7.5 volts.
The comparator output is supplied to the one shot
which reset capacitor C7 to +15 volts.

Sawtooth To Pulse Converter: Voltages from the
Pulse Width Modulation jack and the Pulse Width
slider are applied to Z4A and Z4B to set the clock
pulse width. The collector of Q8 will be a pulse wave
with a pulse width from 20% to 100% depending on
the position of the pulse width slider. The pulse
output of the clock oscillator is routed to the Gate
Output Processing circuit (schematic 2).

3.4 Randomizer, Skip & Reset

Z11B is a high speed oscillator (approx. 5 microsec.).
When Z16A pin 3 is a logic 1, Z11B produces a high
frequency pulse chain on pin 9. When Z16Z pin 3 is
at a logic 0 (ground) Z11B stops oscillating. With
slide switch S21 in the Random position, Z10C pin
10 will enable (turn on) the high speed oscillator
(Z11B) through Z16A. Z11B will then provide a
pulse chain to Mask circuit. When pulsed by the
clock oscillator, the one shot will momentarily turn
off the high speed oscillator through Z10C (pin 12 &
13) to allow the latch in the Counter/Latch circuit to
memorize a (random) position. During this mode,
Z7B generates random voltage levels to vary the fre-
quency of Z11B to insure a random sampling of
positions. With S21 in the Sequential mode, Z10C
will not affect the frequency of the high speed
oscillator. When S22 is in the skip position, pin 8
of Z9C is at logic 0. When the J point is also at a
logic 0, Z9C pin 10 then turns on the high speed
oscillator which quickly advances the sequencer
to the next position (via Z16C).

In the reset position, the gate signal on the J point
is supplied through S22 to Z9D. When the J point
is at logic 0, Z9D supplies a logic 1 which resets the
counter to position 1 via Z16B. External reset gates
may be applied to Q27 and by depressing the reset
push button (S23).

3.5 Mask Circuit

Z15A pin 3 is logic 1 when the sequencer is in the
“sequential” mode which allows the latch (Z8) in
the Counter/Latch circuit to transmit data con-
tinuously. When pin 3 of Z15A is logic 0, (random
mode only) Z8 in the Counter/Latch circuit holds or
stores the data on the counter output.

The one shot pulse will cause the Q and Q bar out-
puts of Z2A to momentarily reverse state, The
output of the high speed oscillator (Z11B) and the
Q bar output of Z2A are then combined on Z16C
which advances the counter in the Counter/Latch
circuit. A “mask’ pulse is generated by combining
the one shot pulse (4 msec. duration) and the pulse
from Z2A (8 microsec. duration) on the output of
Z15B (pin 4) to turn off all the gate outputs during
the time the counter is advanced from one position
to the next.

3.6 Step

When gate signals are applied to the step jack or from
the step push button, Z6A pin 3 provides a pulse to
the One Shot circuit and the Gate Output Processing
circuit.

3.7 Foot Switch Jack

The foot switch jack on the front panel provides a
+10 volts gate for as long as the foot switch is held
and can be patched to any of the input jacks on the
front panel.

3.8 Counter/Latch

Z7A is a divide by 16 counter providing a 4 bit code
to Z8. Z8 is a latch circuit but normally transmits
data to the Decoder circuit unaffected. Z9B and Z9A
are connected to the Q and Q bar outputs of Z8 to
enable Z13 and Z14 in the Decoder circuit one at a
time (sequentially).

3.9 Decoder

Z13 and Z14 decode the binary number from the
Latch circuit to one of 16 positions. When S4B is in
the 16 X 1 mode, Q11 through 26 will turn on one at
a time sequentially (1 through 16). In the 8 X 2
mode, Z13 and Z14 decode in parallel (position
1-8 and 9-16). In the random mode, the counter
advances at the rate of the High Speed Oscillator
(Z11B, schematic 1) but in this mode, Z8 holds
the code which is supplied to the decoders constant.
The strobe input of the Z8 allows a random binary
number to be memorized on each clock pulse which
is supplied to the decoder.

Q11 and Q26 are turned on one at a time and supply
voltages to one of the three gate bus lines through the
three position gate switches. At the same time, the
LED is lit indicating which position is on. The three
position slide switches provide the path to ground
for the LEDs.




The voltages from the decoder chips are also supplied
to 100K sliders (R57 through R103) to provide a
variable voltage level (0 to +10V) for each position.

Voltages from the A bank sliders and the B bank
sliders are summed in the output amplifier circuit
Z19A and Z18A. When the sequencer is in the 16 X
1 position, the output of the A and B channels are
summed together so that the outputs of Z19B and
Z18B  will be the same. The Sequencer output
voltages supplied by the output amplifiers are routed
to the quantizer (schematic 3).

3.10 Gate Output Processing

Gate Output Processing circuit provides 6 outputs:
Gate Bus 1, Gate Bus 2, Gate Bus 3, Clocked Gate
1, Clock Output, and Position 1 Output.

The Gate Bus 1, 2, and 3 outputs are driven from the
3 position slide switches in the Decoder circuit.
Z15C and Z15D are a flip-flop which supplies the
Clocked Gate 1 Output and turns on the clock
indicator light (CR22). The position 1 output
obtains its signal from Position 1 (Q11 base) in the
Decoder circuit so that more than one sequencer
can be synchronized.

QUANTIZER

3.11 Current Source & Semitone Shift

Z29A supplies constant current through 13 equal
value resistors (100ohm) located in resistor pack
Z20. The voltage drop across each resistor is 2/12
of a volt (two semitones, or one whole tone). Q36
supplies an offset voltage to pin 3 of Z29A to “shift”
or raise the output of the current source (and there-
fore pins 1 through 14 of Z20) up 1/12 of a volt.

3.12 CV Generator & Scanner

Z21 and Z22 are digitally controlled analog switches
which are connected to the CV generator outputs
(Z220). The three binary inputs (A, B and C) select
one of eight switches to be turned on and connect an
input (pins 13, 14, 15, 12, 1, 5, 2, or 4) to the output
(pin 3). All of the switches are off when a logic 1 is
on pin 6 (inhibit). The A, B and C inputs of Z21
are driven by Z25.

3.13 COUNTER

Z25 generates a binary number which ““counts’’ from
00000 to 11111. The first bit (MSB) inhibits either
Z21 or Z22 so that only one voltage from Z20 is ever
on at the same time. The next three bits (pins 6, 9,
and 11 of Z20) turn on channels 13, 14, 15, 12, 1

etc. one at a time sequentially. The remaining
bit (LSB) on the Counter output (pin 12) is supplied
to the Current Source to shift the resistor chain level
up 1/12 of a volt to obtain two voltage levels per
resistor in Z20.

3.14 Comparator

The scanner output (Z29B pin 7) is supplied to the
inverting input of the Comparator (Z23). An
external control voltage which is to be quantized
is supplied to the noninverting input of the Compara-
tor via the Input Channel Selector,

Initially, the Comparator output is logic 1 (+15 volts)
which permits the counter to be advanced by the
Clock through Z24D. As the Counter advances, the
voltage on pin 2 of Z23 “'steps” in 1/12 volt incre-
ments until it exceeds the voltage level on pin 3 of
Z23. The output of the Comparator then changes
to logic 0 which immediately stops the Counter. The
voltage on the Scanner output (now constant) is the
nearest 1/12 of a volt level to the input control volt-
age; therefore, it is supplied to the Channel Memory
via Z30C to be stored.

3.15 Sample Control

Z30C is enabled when the Sample Control provides
a logic 1 to the clock input of Z28A. Z28A then
turns on one of the transmission gates (either channel
A or B) for a time period of half a clock cycle. After
the quantized control voltage from Z29C has been
supplied to one of the memory circuits, Z27C resets
both the Sample Control and the Counter. Addi-
tionally, the outputs of Z28A reverse state to switch
from one channel to the other (A to B for example).
The Quantizer is now ready to quantize the voltage
waiting on the other input.

3.16 External CV Input

The External CV input allows a control voltage from
another synthesizer to be summed with the output of
the two Quantizer circuits. The keyboard CV of
other instruments can be added to the sequencer’s
voltage to change the key in which the sequencer
plays simply by playing an external keyboard.

The test points on the following two pages illustrate
the operation of the circuits in the sequencer in
relation to one another.




SECTION 4 SEQUENCER TEST POINTS

TEST

poinT | FYNCTION SET UP SPECIFICATIONS
TP-1 HIGH FREQ. | 1. Put the SEQ/RAND switch in
0OSC. the RANDOM mode. -
. Put the SEQ/RAND switch in
the SEQUENTIAL mode. 0 volts (constant)
TP-2 CLOCK . Put the TRIG/GATE switch in +15V
ON/OFF the GATE position. Depress the < Start/Stop button held down —— 3
START/STOP button. —_— —ovVv
. Put the TRIG/GATE switch in Alternates between +15 V and 0 V when START/STOP
the TRIGGER position. Depress is depressed.
the START/STOP button.
TP-3 ONE SHOT . Put the CLOCK FREQ. slider at %. 4 msec. +15V
. Put all other sliders fully DOWN. < T l_—l
. Start the Sequencer. , ov
e 25msec. typical -
TP-4 CLOCK . Put the CLOCK FREQ. slider at %. —-\l-+ 15V
SAWTOOTH | 2. Put all other sliders fully DOWN. AN \l_\
. Start the Sequencer, ov
TP-5 COMPAR- . Put the CLOCK FREQ. slider at %. 20 usec. typical +15V
ATOR . Put all other sliders fully DOWN. bl
. Start the Sequencer, ov
TP-6 | CLOCK . Put the CLOCK FREQ. slider at %. —I [* sV
. Put all other sliders fully DOWN. ‘—| |_|
. Start the Sequencer. ov
. Put the PULSE WIDTH slider +15 volts (constant)
fully up.
TP-7 ONE SHOT . Put the CLOCK FREQ. slider at %. : +15V
. Put all other sliders fully DOWN. 4 msec. L L L L
. Start the Sequencer. > < oV
TP-8 | MASK . Put the CLOCK FREQ. slider at %. : +15V
ADVANCE . Put all other sliders fully DOWN. 8 usec. typieal |
. Start the Sequencer. ov
TP-9 | MASK . Put the CLOCK FREQ. slider at %, | (4 ™Msec* 8 1se9) +15V
. Put all other sliders fully DOWN. > r r r
. Start the Sequencer. g oV
TP-10 | ADVANCE . Put the CLOCK FREQ. slider at %. | 8 usec. typical +15V
. Put all other sliders fully DOWN. >
. Start the Sequencer. ov




The following test points all use the same panel settings:

NOTE: Test points 11-17 and 19-20
are +15 V pulse waves.

1. Put the SEQ/RAND switch in the SEQUENTIAL position.
2. Put the GATE/TRIG switch in the GATE position.
QUANTIZER 3. Put the mode switch in the 8 X 2 position.
4. Depress the RESET button (position 1 LED should be lit).
5. Put the POSITION 1 slider about 1/3 up.
6. Put the POSITION 9 slider about 2/3 up.
TEST
poInT | FUNCTION | SPECIFICATIONS
B O 1
CLOCK
120 usec. period typical (8 KHz.}
2 e | UMMM AAULUUUULULUTUrn A
CLOCK . .

_ ' - — i ! _
rassem - U LU JUU YU Ui
SHIFT = ; L . s L

} | l
TP-14 | SCANNER : | I"'
A
| ' 1
I [ ——
TP-15 | SCANNER | | :
B 1 i !
] I T
TP-16 | SCANNER I | I Pl
C \ l |
I U
TP-17 | SCANNER | |
|
I ! |
! 1
| | 1
| ! |
2.0V | I
TP-18 | SCANNER AN I |
. <+ D
OUTPUT <«— AC —>I B CHAN. I(— A CHAN. —>'<— B CHAN. 3=
| BCVIN(EXAMPLE) —_—
| FROM SEQUENCER‘/ - |
r 1.0V | - I
| — |
——" __ ._-—‘ d
- _—  ACVIN(EXAMPLE) //4 - =
— = FROM SEQUENCER = =
L R v - - Y P S R Y
] ) ]
| | |
! ! |
TP-19 | COMPAR- I !
ATOR 60 usec. typical | 130 usec. typical |
—| Je— = | |
I | |
' | |
| |
TP-20 | SAMPLE 70 usec. typical
3| |<—
| | l
T | |
I I |
TP-21 | RESET 4 —>J<— | ]
5 usec typical




SECTION 5 CALIBRATIONS

5.1 Sequencer & Quantizer

REF. NO. | TRIMMER. TRIM PROCEDURE
R19 FREQ. CAL. 1. Put the CLOCK FREQUENCY SLIDER fully UP.
2. Monitor the CLOCK OUTPUT with a frequency counter or oscilloscope.
3. Put all other sliders fully DOWN.
4, Adjust trimmer R19 for a 10 msec. period waveform (100Hz.).
R26 PULSE WIDTH 1. Put all GATE ASSIGNMENT switches fully UP (Gate Bus 1 position).
2. Monitor the CLOCKED GATE 1 OUTPUT with an oscilloscope.
3. Put the GATE/TRIG switch in the TRIGGER mode.
4. Depress the START/STOP button to START the sequencer.
5. Put the CLOCK FREQUENCY slider fully UP.
6. Put the CLOCK FM slider fully DOWN.
7. Put the CLOCK PULSE WIDTH slider fully UP.
8. Turn trimmer R26 fully CLOCKWISE.
9. SLOWLY turn trimmer R26 COUNTER CLOCKWISE until waveform
disappears (constant +14 volts). TURN NO FURTHER.
R206 & A OFFSET & 1. Connect a patch cord from INPUT A jack to INPUT B jack (isolates
R207 B OFFSET quantizer inputs).
ADJUST 2. Adjust trimmer R206 for 0 volts +.005 V on QUANTIZED A OUTPUT.
3. Adjust trimmer R207 for 0 volts +.005 V on QUANTIZED B OUTPUT.
R226 & QUANTIZER . Put all sliders on the sequencer fully DOWN.
R222 CV V/OCT . Put the TRIG/GATE switch in the GATE mode.

. Put the sequencer mode switch in the 16 X 1 POSITION.

. Put the SEQ/RAND switch in the SEQUENTIAL position.

. Depress the RESET button (position 1 LED should be lit).

. Put the POSITION 1 SLIDER fully UP.

. Adjust trimmer R266 for +2.00 volts on the QUANTIZED OUTPUT A jack.
. Adjust trimmer R222 for *2.00 volts on the QUANTIZED OUTPUT B jack.

00N O WN =

R217 &
R218

A MOD ADJUST
B MOD ADJUST

. Put all the sliders on the sequencer fully DOWN.

. Put the GATE/TRIG switch in the GATE mode.

. Put the mode switch in the 16 X 1 POSITION.

. Put the SEQ/RAND switch in the SEQUENTIAL position.

. Depress the RESET button (position 1 LED should be lit).

. Connect a patch cord from INPUT A jack to INPUT B jack (isolates
quantizer inputs).

7. Monitor the A SEQUENCER OUTPUT with a DVM.

8. Raise the POSITION 1 SLIDER to %.

9. Measure and record the EXACT VOLTAGE level on the A sequencer output
(should be near +5 volts).

10. Connect a patch cord from the A SEQUENCER OUTPUT jack to the
CV IN jack.

11. Monitor the QUANTIZER OUTPUT A with a DVM.

12. Adjust trimmer R217 for EXACTLY the same voltage as measured in
step 9 (unity gain).

13. Monitor the QUANTIZED OUTPUT B with a DVM.

14, Adjust trimmer R218 for EXACTLY the same voltage as measured in
step 9 (unity gain).

OOk WN =

10




5.2 Power Supply

REF, TRIMMER TRIM PROCEDURE

+5 VOLT SET 1. Monitor the power supply’s +15 volt output with a digital voltmeter,
2. Adjust Rb for exactly +15.00 volts.

-15 VOLT SET 1. Set R5 (+15 volts) first.

2. Put the digital voltmeter’s ground lead on the power supply’s -15 volt output
and put the meter’s plus lead on the power supply’s ground output.

3. Adjust R11 for exactly +15.00 volts (reversed polarity).

SECTION 6 ASSEMBLY/DISASSEMBLY

1. To Prevent shock when trouble shooting, unplug
the sequencer and mount the power supply on the
outside rear panel (see above illustration). 7

2. To remove the main printed circuit board, remove
11 bolts (illustrated above), remove all slider knobs
on the front panel, and gently push on the shafts of
the sliders until the board pops loose.

3. To remove the lower jack board assembly, remove
the jack nuts on the lower front panel. Then pull the /
bottom of the power switch out so that the jack

board clears the power switch (see illustration to

right).
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BOARD LAYOUT
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