The compiete system consists of the MAIN
CONSOLE, the KEYBOARD CONTROL-
LER, and five optional blocks for a total of
47 modules.

MAIN CONSOLE:

The MAIN CONSOLE contains all the basic
modules necessary in a professional system
for the synthesizing of sound and can be
used alone with the KEYBOARD CON-
TROLLER as a complete synthesizer in
itself. Modules included are: VCO (3),
VCF (2), VCA (2), LFO (2}, S/H, ADSR
(2 x 1), OUTPUT MODULE (which includes
PANNING controls, REVERBERATION,
and a PHASE SHIFTER), and others.

KEYBOARD CONTROLLER:

The 61 key (5 octave) two voice KEY-
BOARD CONTROLLER has PORTA-
MENTO and PITCH BEND controls.

OPTIONS:

Optional biocks can be chosen and arranged
according to the particular needs of each
studio. All of the modules in the optional

BLOCK NUMBER

blocks are interchangeable, thus the
numbers and types of modules can also be
changed to suit the studio. The main
modules of the optional blocks are: BLOCK
3 <Sequencer®: 3 channel, 12 step se-
quencer; BLOCK 4 <€VCO bank>: VCO
(6), ADSR (2 x 1); BLOCK 5 €VCF/VCA
bank >: VCF (2}, VCA {3), ADSR {2 x 2),;
BLOCK 6 <interface/Mixer>: frequency-
to-voltage converter interface, 9 channel
audio mixer, fixed filter bank, VCA:; BLOCK
7 €Phase Shifter/ Audio Delay >: 2 channel
phase shifter, 2 channel audio delay.

MAIN FEATURES:

All modules are made from high quality
parts to ensure high reliability and durability
with circuit designs which give high stability
for ease in recording perfect sounds.

All major modules contain both audio
signal input and control voltage input
mixers for better signal to noise ratios
and ease in synthesizing sounds.

Input and outputs are designed for matching
with other professional audio equipment for

SIZER SYSTEM 700

ease of use in the studio.

On the MAIN CONSOLE, most common
connections are made internally without the
use of patch cords. All modules have pro-
visions for external patch cord connections
for greater freedom in patching.

External sound sources (such as other
musical instruments) can be used as a source
of control.

The PULSE SHAPER and the sequencer’s
MASTER CONTROLLER input and output
jacks allow the recording of consecutive
sequences on tape without a break in
rhythm.

Except for the MAIN CONSOLE, all
modules are completely interchangeable and
can be arranged to suit individual tastes.
(The MAIN CONSOLE can be special
ordered direct from the factory in other
arrangements).

A complete system, the System 700 contains
all the elements necessary for the synthesis
of sound.

o
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Roland’s ‘System’ Synthesizer Series are specifically engineered for professional
recording studios. The top-of-the-line 700 provides full control over ali synthesizer
functions, extremely stable output and & frequency range from 0.1 10 100kHz. And
this revolutionary new product is one of the most competitively priced, full-feature
units on the market today.
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ROLAND SYNTHESIZER

A basic unit for sound synthesis with full feature:

702A

706A

[

RV et Lo N

E702A][702B][702C]

VCO-1/VC0-2/VCO-3

e All VCO’s are extremely stable and have a
frequency range of 0.1Hz. — 100kHz.

e The VCO's generate four basic wave forms
with manual control of the pulse wave
{10% — 90%). VCO-1 aiso allows for modu-
lation of the puise wave by an external
control voltage.

e The inputs of the control voltage input
mixer are: LFO-1, external, ADSR-1 (VCO-

7038

704A

708A 707A

2 only), and S&H (VCO-3 onlyl. The
MODULATION ATTENUATOR switches
(1, 110) make precise low settings easy.

® Simultaneous use of alt wave forms is possi-
ble through external patch cords.

o All VCO'’s feature KEYBOARD CONTROL
VOLTAGE ON/OFF switches.

e VCO-2 and VCO-3 are equipped for syn-
chronization for additive synthesis or special
tone coloring, etc.

[708A ]

NOISE GENERATOR

® Generates white and pink noise; white noise

T

_KEYBOARD CONTROLLER

® 61 key (5 octave) two voice keyboard controlier.
® Controller section has: PITCH {tuning) control, PORTAMENTO

TIME

{0-10 sec)

with separate  ON/OFF switch, PITCH

BENDER (—, +) with center off click stop, and a PITCH BEND
RANGE switch (OFF, 0.1v, 1v, 6v).

® All connections for singie voice operation are made through
one DIN patch cord. Rear panet also contains additional output
jacks for: KEYBOARD CONTROL VOLTAGE 1, KEYBOARD
CONTROL VOLTAGE 2 (second voice}), GATE OUT, KEY
TRIGGER out, and BEND CONTROL VOLTAGE out.
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716A 710A 718A

is internally connected 1o the VCF-1 inpy
mixer,

RING MODULATOR

e 'X’ inputs are: VCO-1, vCO-2, VCO-
and external; "Y' inputs are: VCO-1, VC(
2, noise, and external. Green LED indicat
existence of signal at the RING MODUL:+
TOR output.

-703A

703B|

VCF-1/VCF-2

® The inputs of the five channel audio sign:
mixer are: VCO-1, VCO-2, VCO-2, whit
noise (VCF-1 oniy}, ring modulator {VCF-




SYSTEM 700

in itself.

only), and external.

o FILTER MODE switches allow for high pass,
band pass, and low pass filtering.

o The RESONANCE control acts in all three
modes.

o The four channel control voltage input.

mixer allows control of the filter cutoff
point by: keyboard control voltage, ADSR-
1 or ADSR-2 (selected by switch), LFO-1,
and external sources.

o The green LED indicates a normal signal at
the VCF output; red LED indicates overload
{distort) signal.

PO S

VCA-1/VCA-2

e The inputs of the three channe! audio signal
input mixer are: VCF-1, VCF-2, and external.

e The inputs of the two channel control
voltage mixer are: ADSR-1 or ADSR-2
{selected by switch) and external.

o The LIN/EXP switch allows for exponential
control of VCA for percussive sounds.

¢ The green LED indicates a normal signal at
the output; red LED indicates an overlioad.

;5 QUTPUT section

REVERBERATOR

e The inputs of the three channe! audio signal
input mixer are: VCA-1, VCA-2, and ex-
ternal.

e Qutputs are: to external and to PANNING.

PANNING

® The inputs of the three channe! audio signal
input mixer are: VCA-1, VCA-2, and RE-
VERB; each input is supplied with switching
type jacks for option of three external
inputs.

® Each of the three channeis has its own PAN
control.

o Two channel stereo output: left and right,
with VU meters.

STANDARD OSCILLATOR

e Frequencies: 110, 220, 440, 880, 1760Hz,
and 1kHz.

¢ LEVEL control and CHANNEL SELECTOR
{left, left + right, right) allows for free cali-
bration of equipment.

PHASE SHIFTER

e The inputs of the two channel audio signal
input mixer are: VCA-1, VCA-2; each has a
switching type jack for an option of two

external inputs.

o RESONANCE, AUTO SPEED, and IN-
TENSITY controls allow for versatile control
of phase effects.

® Selector switch allows for external centrol
of sweep speed.

MONITOR

® Allows stereo monitoring through head-
phones with separate MONITOR LEVEL
control.

EXTERNAL KEYBOARD CONTROLLER

® When using other biocks, this section allows
division of control: One keyboard controller
for the MAIN CONSOLE, a second keyboard
controller for the other blocks.

® The CONSOLE/OFF switch allows for
instant change between one and two key-
board control.

VOLTAGE PROCESSOR

® Generates a fixed control voltage of from
0 to +10 volts. Inverted output is: 0 to —10
volts.

KEYBOARD CV OUTPUT/GATE OUTPUT

e These jacks allow convenient access to
keyboard contro! voltage and gate pulse.

LF

® Low frequency oscillators with four output
wave forms,

® Provision is made for control of frequency
by external control voltage.

o KEY TRIG ON/OFF switches allow phase
locking of wave forms to keyboard gate
pulse.

® LFO-1 has a DELAY TIME control (2ms to
10 sec).

® LFO-2 has manual control of pulse width
(10% — 90%).

709A |

SAMPLE & HOLD

® Three sample modes: LFO-1, noise, and
external.

® Sample rate controlled by
external clock.

o CLOCK OUT for ADSR control.

internal or
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AMPLIFIER

® A high gain amplifier. GAIN control: 0
to 1; RANGE switch: X10, X100, X1000.

ENVELOPE FOLLOWER

® Generates a control voltage which is a func-
tion of the level of the input signal. Plugging
an external source into the IN jack cuts off
the internal connection to the OUT of the
AMPLIFIER above.

INTEGRATOR

® Adds a lag time {0-3 sec) to changing control
voltages (similar to the portamento effect
with keyboard cohtrol voltages). Plugging an
input into the IN jack cuts off the internal
connection to the OUT of the ENVELOPE
FOLLOWER.

DUAL ENVELOPE GENERATOR

@ Separate  GATE INPUT selector switches
allow for triggering of each ADSR from
GATE + TRIGGER, GATE only, or an
external gate/trigger.

e MANUAL GATE button allows for manual
triggering.

o TIME attenuator switches (X1, X140}
allows for ease and precision in setting short
attack, decay, and release times.

MIXER

® A three channel audio/control voltage mixer
with INVERT and NON-INVERT outputs.

710A

MULTIPLE JACKS

® Two rows of five jacks connected together
for externa! combination of different signals
or control voitages.




‘An ANALOG SEQUENCER with easy control of
step time and features for recording successive
sequences without breaks in rhythm, as well as
analog switching.

®The 717A ANALOG SEQUENCER is a
3 channel, 12 step sequencer.

® In series mode, control voltage sequences
of up to 36 steps can be programmed by
means of the VOLTAGE REGISTERS.

® In parallel mode, the 3 channel feature
permits three voice sequences, or simul-
taneous control of the three qualities of
sound: pitch (VCO frequency), tone coior
(VCF cutoff point), and loudness (VCA
gain).

® Each channel has a three position {2V,
4V, 10V) RANGE SWITCH for control of
VOLTAGE REGISTER sensitivity.

® The divisions (1, 1/2, 1/4,1/8, 1/186, 1/32)
of the STEP TIME DIVIDE controls make
assignment of time values for each note in
8 sequence very simple, saving much time
in programming a sequence.

¢ The STEP TIME FINE controls aliow the
setting of the timing of each step at any
point between the STEP TIME DIVIDE
control settings for programming dotted
notes as well as for programming acceler-
ando, rubato, etc.

® The MODE switches and STEP SELECTOR
control in the SERIES OUT section aliow
for extremely versatile control of the
number of steps in each sequence.

e Total speed (tempo)} of the sequence is
controlled by the CLOCK OSCILLATOR.
The CLOCK can also be controlled ex-
ternally either by a control voltage or
pulses (recorded on tape, for example).
The PULSE WIDTH knob controls the
width of the gate pulse output.

® The MASTER CONTROLLER allows for
either manual or external control of the
sequencer run functions. With START, the
sequence will always start with Step 1
{Channel A in series mode). Pressing END,
the sequence will continue to run until it
reaches the END STEP (selected by the
STEP SELECTOR in the SERIES OQUT
section), then stop automatically. The
output of the END PULSE OUT jack can
be recorded on tape. After setting up a
new sequence, this recorded pulse can be
used for triggering the START function
for recording the new sequence immedi-
ately after the previous sequence without
any break in rhythm.

V £dgie |# dgxdgP dgru

® The NORMAL/HOLD switches aliow for
holding of a VOLTAGE REGISTER
setting over into the next step (or beyond).
At the CLOCK OUT jacks, there will be
no gate puise for those steps whose
NORMAL/HOLD switch is in the HOLD
position, thus allowing for the program-
ming of rests in a sequence.

¢ The MANUAL buttons allow manual
selection of any step in the sequence for
setting, changing, or ¢hecking the VOLT-
AGE REGISTERS.

® The GATE OUT jacks allow individual
gate puises from each of the steps to be
used for separate functions.

® The ANALOG IN jacks allow the sequencer
to be used as an electronic switching
device. These jacks will accept control
voltages or audio signals. With audio
signal inputs, the VOLTAGE REGISTERS
act as output sound level controls.

¢ The PULSE SHAPER section reshapes
pulses (as recorded on tape, for example}
so they can be used for triggering or
controlling the sequencer.

Printed in Japan May ‘76 A-4
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Optional blocks for greatly expanding
the synthesizer functions.

702E

702E 702E

V £dgie |# dgxdéP dgru

BLOCK 4

® Six VCO's arranged in two groups of three: 3 702D’s (same as
702A on MAIN CONSOLE) and 3 702E's {same as 7028 and
702C). All connections (except keyboard control voltage) are
made externally.

® Also included are: |LFO-2 (706B), SAMPLE & HOLD (709B),
DUAL ENVELOPE GENERATOR (705A), MIXER (716A),
and MULTIPLE JACKS (710A). All are the same as on the
MAIN CONSOLE and greatly enhance the use of the VCO's
in sound synthesis.

BLOCK 5

® Cabinet is exactly the same as the VCO bank.

e The two VCF's (703C) are the same as the VCF's {703A,
703B) on the MAIN CONSOLE but all connections {except for
keyboard controt voltage) are made externally.

e The three VCA’s (704C) are the same as the VCA's (704A,
704E) or the MAIN CONSOLE excep: that alt connections are
made externally.

e The two DUAL ENVELOPE GENERATORs (705A) are
exactly the same as on the MAIN CONSOLE, with internal
connections for the keyboard gate and trigger.

e The GATE DELAY (713A) is capable of delaying (0-3 sec) the
rise and falls points of the keyboard gate or trigger pulses.

e The MULTIPLE JACKS (710A} are exactly the same as on the
MAIN CONSOLE.

e All the above modules add greatly 1o the possibtlities in multi-
channel sound production. ’
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OPTION for application of external sources
for sound control.

BLOCK 6

o INTERFACE (714A) extracts from the input signal
{electric guitar, electronic organ, microphone, etc.) a
control voltage proportional to the input frequency and
the envelope, and generates gate puises, all of which can
be used to control the synthesizer.

® The MULTI-MODE FILTER (part of the 715A module)
consists of four fixed filters in paraliel, each with LP/
BP/HP mode switches, CUTOFF FREQUENCY,
RESONANCE, and LEVEL controls.

e The 9 channel AUDIO MIXER (part of the 715A
module) allows incomparable mixing possibilities not
found elsewhere.

o The VCA (704C) is exactly the same as in the VCF/
VCA bank.

BLOCK 7

e The cabinet is exactly the same as the INTERFACE/
MIXER cabinet.

e The TWO CHANNEL PHASE SHIFTER (720B) has
separate  RESONANCE, SHIFT FREQUENCY, and
MODULATION INTENSITY controls for each channel
with one SWEEP SPEED controlling both channels for
creating dynamic acoustical effects with subtlie or deep
feelings of movement. Channel 1 has an INVERT switch
for greater variety of effects.

¢ The TWO CHANNEL AUDIO DELAY (721A), like the
PHASE SHIFTER, has separate RESONANCE, SHIFT
FREQUENCY, and MODULATION INTENSITY con-
trols with one SWEEP SPEED for special tone coloring
effects. Channel 1 has an INVERT switch.

¢ The MULTIPLE JACKS (7108) are three groups of four
connected jacks each. The groups are capable of being
joined by ON/OFF switches.

¢ The four input ANALOG SWITCH (723A) can be
operated manually by the ON/OFF switches or by
means of external control voltages. Inputs can be
either audio signals or control voltages. Green LED's
light when switches are operating.

714A 704C

7108 723A 7208
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715A

OPTION for acoustical inovation

721A
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Guarantee is void if any unauthorized changes are made in this synthesizer. Specifications
are subject to change without notice.

Copyright (©) 1976 by ROLAND CORPORATION

All rights reserved. No part of this publication may be reproduced in any form without
prior written permission of

ROLAND CORPORATION
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Section 1

GENERAL

General information on the system and setting up

Section 2

MODULES

Specifications, and brief outline of the controls and
their functions

Section 3

APPLICATIONS

Practical examples of using some of the modules,
especially special features

Py’

Section 4

SEQUENCER

Operating instructions for the 717A ANALOG
SEQUENCER, with examples for using

Section 5

CALIBRATION

Complete alignment procedures for the electronic
technician or repairman

Appendix

i

Useful information related to synthesizers
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Main features of the SYSTEM 700 SYNTHESIZER:

High circuit stability.

Logical and easy to use panel layout.

Advantages of both the internally connected type synthesizer and the patch cord type.

Input mixers on each module means high level signals in patch cord which eliminates jack contact
resistance problems and gives a better S/N.

Green LED's to show presence of signal at outputs and red LED’s to show overdrive condition.

Three channel, twelve step Analog Sequencer with versatile function and timing controls.

Two channel Phase Shifter and Audio Delays units for unique stereo effects.

Frequency to Voltage converter for controlling the synthesizer form other sound sources.
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INTRODUCTION:

The SYSTEM 700 SYNTHESIZER INSTRUCTION MANUAL has been designed for people with
a solid background in synthesizer theory. For those having little or no knowledge, or who wish
to review, we recommend the series of instruction manuals designed for the ROLAND System
100 Synthesizer. A brief outline of the contents of these manuals can be found on the back of

this page.
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MODEL 101

MODEL 101

MODEL 102

‘MODEL 102

MODEL 103

MODEL 104

SYNTHESIZER INSTRUCTION MANUAL

Gives basic synthesizer theory and step-by-step recording examples using a stereo
tape deck.

SYNTHESIZER PATCH BOOK

Gives a set of forty basic patches (plus eight test patches) which are easily adapta-
ble to the System 700. Also includes the music for the recording examples
mentioned above.

EXPANDER UNIT INSTRUCTION MANUAL

Gives some basic theory for using two VCO'’s, two VCF's, and two ADSR's, as
well as theory for the ring modulator and sample and hold.

EXPANDER UNIT PATCH BOOK

Contains thirty patches, including one ““video’’ patch (output connected to an
oscilloscope), which are easily adaptable to the System 700.

AUDIO MIXER INSTRUCTION MANUAL

Contains useful information on getting better results from the equipment in a
synthesizer studio, as well as information on using a four channel tape deck
for making synthesizer tapes.

SEQUENCER INSTRUCTION MANUAL

Thirty-six pages of sequencer theory with application examples.
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SECTION 1 kB

SETTING UP

Before setting up, it is recommended that the serial numbers be checked and written down on
the last pages of this section in case they are needed. Serial numbers are located as shown in fig.
1-4 (p. 5).

The units are connected as shown in fig. 1-1. Be sure that the CONSOLE/OFF switch on the
712A module {(Main Console, lower left) is in the OFF position. '

Fig. 1-1 Rear view of System 700 showing bus cord connections

FUSES: 2 AMP

KEYBOARD CONTROLLER
(BLOCK 2)

(See Section 3, page 712 for using two KEYBOARD CONTROLLERS)
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THE MAIN COSOLE

The most common module interconnections are made internally; for this reason, the arrangement
of modules on the Main Console cannot be changed except on special order direct from the
factory.

THE OPTIONAL BLOCKS

The modules in the Optional Blocks can be arranged in any desired manner.

Note that the VCO’s and VCF's receive keyboard control voltage internally. Since there is no
provision for keyboard control voltage to the upper blocks (Blocks 6 and 7), it is not advisable
to use the VCO's or VCF's there.

THE MODULES IN GENERAL

The upper line of sliders are the audio signal input mixers. An input of more than about 13v. p-p
(possible when more than one input slider is at ‘“10”) will cause the red LED at the OUTPUT to
light indicating an overload (distort) condition.

The lower line of sliders are the control voltage input mixers. The normal range of control
voltages is from 0 to £10v. Using more than one slider at “10’" may cause the module to operate
at a point too high for the ear to detect.

In between the two input mixers are located the module function controls and the QUTPUT.
Outputs for optimum performance should be: Audio: 10v. p-p; Control Voltage: 0 to +10v.;
Digital (gate pulses, etc.): +15v. Shorting the outputs to ground or to each other for short periods
of time (a few seconds) will not damage the modules; however, to maintain the output specifica-
tions as outlined in this manual, the output loads should be 10k or greater.
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MAIN CONSOLE (Block 1)

SECTION 1

Overall dimensions (with cover): 830mm x 570mm x 305mm
Weight: 36kg (System total: 124kg)
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KEYBOARD CONTROLLER (Block 2)

701A

-
REVIOAID COMTROLLER
m‘}'ﬂ i
0% 10
Nt :,\./_
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BLOCK 2 SERIAL NUMBER

ANALOG SEQUENCER (Block 3)
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BLOCK 3 SERIAL NUMBER
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Overall dimensions {with cover): 1075mm x 120mm x 240mm
Weight:

10kg

Overall dimensions {(with cover): 838mm x 360mm x 305mm
Weight:

A o o

ot N
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Slor- Hi0: CF WHHGH
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Sior+ Dok CF 10-10r 0
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SECIIUON 1 ¢

VCO BANK (Block 4)

Overall dimensions {(with cover): 445mm x 570mm x 305mm
Weight: 19kg

702D 702D 702D 702E  702E  702E
3 ® * ® * 3

-----

IR
T

o_ ||||'| "
10

-0
-0 §
-0

(I

L S——

e
Vo

|

pi

{
i
f

® o o ® ®
716A 710A 706B  709B 705A
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SECTION 1

VCF/VCA BANK (Block 5)

Overall dimensions (with cover): 445mm x 570mm x 305mm
Weight: 18kg
703C 703C 704C 704C 704C

’ ’ ’ ’ ’

VOLIAGE CONTRGLLED FATER VOLIAG CONTSGRLED FALTER VOIRTAGE CONTROALLED VOLIAGE CONTROLLED VOLIAGE CONTROLLED

i 0-0-0-0-0 5
; 0-0-0-0-O

o o

®
713A 705A 705A 710A

BLOCK 5 SERIAL NUMBER
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INTERFACE/MIXER (Block 6)

Overall dimensions (with cover): 445mm x 360mm x 305mm
Weight: 11kg

714A 704A 715A
[ J L ] ®
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BLOCK 6 SERIAL NUMBER
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PHASE SHIFTER/AUDIO DELAY (Block 7)

Overall dimensions {with cover}: 445mm x 360mm x 305mm

Weight: 11kg
7108 72'3A 7208 721A
r ¢
5 016 -.0|0=0]6~0 6xo
el e | ale | &
, = 3 E( Hor NeY
o%o o | Q| | & | Q
=1 D= v B W e
TSled | R | Ao |2
L, 1, b, Vi
00 | . = Ot @)3 :0O: O
%:: o%:;]— T = T et
oo |.= | T ¥ |
p o w —0— —Q—
S| -0 | -0
W -/

BLOCK 7 SERIAL NUMBER
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SECTION 1 g&

EXPANDING THE SYSTEM 700

The power supply in the Main Console is designed to handle the standard complement of modules
contained in the seven blocks of the complete System 700 plus a second Keyboard Controlier.
Using other modules in addition to this standard complement requires the use of a second power
supply. Since each block contains its own regulator circuits, building a power supply is rather
simple. Fig. 1-2 shows the wiring diagram.

Fig. 1-2 Wiring diagram for secondary power supply.

QO +23V.=+ 3V,

LINE 3

+J— 4000 ufd.

T 4000 ufd.
—O -23V.+ 23V.

Fig. 1-3 Bus plug pin assignments.

2 1. =23V (£3V.)
2. +23V (£3V.)
a] I3 3. KEY GATE
4. KEY TRIGGER
5. GROUND
6 IS5 6. KEYCV1
7.
sl 17 g J GROUND

{See Section 2, page 701 for DIN plug pin assignments)
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SLLVIIVIN |

SERIAL NUMBERS

o~

In any correspondence to us dealing with this synthesizer be sure to include serial numbers as the
internal wiring may differ in certain serial number groups.

For the 701 KEYBOARD CONTROLLER and the 717 ANALOG SEQUENCER, use the serial
number as given on the maker’s plate.

If the modules are the original ones that came with the synthesizer, use the serial number as given
on the maker’s plates on the concerned blocks. Maker’s plates are located as shown in fig. 1-4.

For modules bought separately, or modules which have been shifted from one block to another,
we will need the module model number and the module serial number as given on the module

inspection cards located inside the synthesizer. Section 5 (CALIBRATION) shows their location
and how to remove modules.
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Fig. 14 Rear view of System 700 showing maker’s plate locations

=\

r -
SYSTEM-700

sLock IR
fe) 0C-23v [N A -23v Il A (@)

NG 000000

MADE TR UAPAN J

SECTION 1 B

=2 (0]

] ]

poos
0o

[
ils

Bottom of
KEYBOARD

SYSTEM-700
MAIN CONSOLE

OJM ooo NEET 50 YO
SERIAL NO.

MADE IN JAPAN

SYSTEM-700

e) 0C+15v. EHA -15v IENA (8
SN 000000 |

MADE 1N JAPAN

Ellelelly 2 |
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SECTION 1

LIST OF MODULES

701 Keyboard Controller
702 vCO
703 VCF
704 VCA
705 Dual Envelope Generator
706 LFO
707 Amplifier/Envelope Follower/Integrator
708 Noise Generator/Ring Modulator
709 Sample & Hold
710 Multiple Jack
711 Output Module
712 Monitor/Voltage Processor
713 Gate Delay
714 Interface (F/V converter)
: } 715 Multimode Filters/Audio Mixer
716 Mixer (Signal/CV)
717 Analog Sequencer
718 Power Switch
719
720 2CH Phase Shifter
721 2CH Audio Delay
722
723 Analog Switch
724
725
726
727
728
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SECTION

l
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SECTION 2

701A KEYBOARD CONTROLLER

PITCH control
Range: +6 semitones

PORTAMENTO TIME
control

n'-l
PITCH BEND D'g-'- . PORTAMENTO
RANGE switch switch

PITCH BENDER
lever
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701A? SECTION 2

%

} 701A KEYBOARD CONTROLLER block diagram

+
+ |
REGULATOR
cv2
< GEN
®
‘D
.,..._o\;_ﬁ‘ o
r.
[ NS S S
‘h
3 S/ i
‘ ~ | ‘ X PORTAMENTO |
3 g
0——-0\0—4- %\C
‘h
: 2 1 23EE
' o
1 1
i |
I : !
|
: KEY | SWITCHES I — BENDER
I ! '
‘. I l
k ! I 1
. , Y
I
[ TRIG
o o—¢ ~ | GEN
T -— g v—‘ N
~15.00 VOLTS sl 21 S N
2 B Bl B > > = o
+15.00 VOLTS ] 1 B~ W 3 - 2
Y iy &y
14
TO CONSOLE KEY KEY GATE KEY BEND
cv1 cv2  ouT TRIG. CV

O
O
O
O
O

e 120 mm =

REAR PANEL
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SECTION 2

R O O OO O(w)

aGN38 Didl 31vD ITAD IAD

Hoo

0s

13
—

]

0 VOLTS —>»

-

701A KEYBOARD CONTROLLER

Specifications:

61 keys C-C (5 octaves):
Key voltage:
Portamento time:
Bend control voltage out:
Gate voltage:
Trigger voltage:
Power supply requirements:

Control panel size:

+1 VOLT —>»

EACH 1/2 STEP = 1/12 VOLT I z

1 volt/1 octave

0 — 10 seconds

0—+5v

+15v

+15v 2ms

+15.00V + 0.1% @40ma
—15.00V + 0.1% @36ma
135 mm x 155 mm

NOTE:

In this manual, unless otherwise
specified, all KEYBOARD CON-
L TROL VOLTAGE indications refer
to KEYBOARD CONTROL VOLT-
AGE 1 (CV1).
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+3 VOLTS —>»
+4 VOLTS —>»
+5 VOLTS —>»

ot

KEY DEPRESSED

KEY RELEASED
/ v
+15v.
GATE OUT
0 I
+15V. -
TRIGGER OUT
0
—T j<—2ms
PITCH BEND OUT:
u+u BEND _e BEND

0 X +5v,
j -5 0 _/__
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SECTION 2

702A VOLTAGE CONTROLLED OSCILLATOR (VCO-1) BLOCK

VOLTAGE CONTROLLED
OSCILLATOR -1 i

Wave form outputs for parallel O~ ﬁc"? WAVE FORM SELECTOR:
connections via patch cords @ A, Lﬂ " Selects wave form for VCO-1 bus

P\IS“WYH RANGE
PULSE WIDTH @ s < l FREQUENCY RANGE
Control BN/ @ switch
FREQUENCY control: @
Large outer knob calibrated in kS ~—= v ATTENUATOR switch:
semitones; range: *1 octave, ™M AN — Changes gain of control voltage
except when RANGE switch is , e & input mixer from unity to

LO i 1/10 for more ease.in precise

adjustments
Inner fine tuning knob range:

+ 1 semitone

External control voltage input

. . | EL] | and gain control
Pulse width modulation control o
voltage input and gain control 2028

Keyboard control voitage bus Input from LFO-1 bus and
switch gain control :
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SECTION 2

702B VOLTAGE CONTROLLED OSCILLATOR (VCO-2)

The 702B VCO-2 is exactly the same as the 702A VCO-1 except for bus connections and the
differences noted below.

702C VOLTAGE CONTROLLED OSCILLATOR (VCO-3)

The 702C VCO-3 is exactly the same as the 702B VCO-2 except for bus connections.

VOLTAGE CONTROLLED VOLTAGE CONTROLLED
OSCHLATOR -2 OSCILLATOR -3

Ay onC1
j OMj-‘H Omfﬂ

m ml
. =
) -n""?’ ) m"?‘

SYNC. _." L] . SYNC. 7 P
VCO sync input sOw ~-@' s@w ..@.
and SYNC switch ) c') et w L M

S= strong st o . {SEMTONE) .
W = weak (e w ! ' Vnm‘:‘ v !
S o 6 & &

- 8
1

B0
B—
—
o_.

Input from ADSR 1 bus
and gain control Input from S&H andl

gain control
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SECTION 2

702D VOLTAGE CONTROLLED OSCILLATOR (VCO)

The 702D VCO is exactly the same as the 702A VCO-1 except that the keyboard control voltage
is the only internal connection.

nd the

702E VOLTAGE CONTROLLED OSCILLATOR (VCO)

The 702E VCO is exactly the same as the 702B and 702C VCO's except that the keyboard con-

trol voltage is the only internal connection.

VOLTASE CONTROLLED VOLIAGE CONTROLLED
OSCILLATOR OSCRLATOR
o~ = O~ =
OAV TRANGLAR

3]

L
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SECTION 2

702 VCO
SINE
WAVE %{
SHAPER (
702B
702C
702D
only
+
- - - == { TRIANGLE
| ! —S» WAVE —>(
| } SHAPER
| SYNCIN S | :
| O—s ¢
o— VC
| 0 -
: : PULSE
1 e WAVE >
! - N r[-7 7028 | SHAPER ¢
—————————— \r 1 : 702C ) -
702D S I ) Y
-N'only ' P |
Mates with 15 pin connector. S’ ! pWM: i J} i&é o :
MODULATION | |
INPUTS l - 4\ I
10 mm 702A | ' |
7026 12 __| | |
only !
VCOOUT A : !
S/HIN B | |
LFO-1 IN C } MODULATION _______
ADSR-1 IN D INPUTS
KEYCV IN E
F
g T 4 mm VCO modulation inputs:
o K
L 702A 702B 702C 702D 702E
M
N Key CV Key CV - Key CV Key CV Key CV
+15.00 VOLTS P LFO1 LFO1 LFO1 External Extern:
—-15.00 VOLTS R External ADSR1 S&H External Extern:
GROUND § (PWM) External  External  External (PWM)

(parts side of circuit board)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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702E

Key CV
External
External
(PWM)

702 VOLTAGE CONTROLLED OSCILLATOR (VCO)

Specifications:

Frequency range: 0.1 Hz — 100 kHz
Output: 10v. p-p
Sensitivity: 1 octave/1 volt
Stability (after 3 minute warm-up period):

+10% variation in line voltage: 0.05%

0° — 40°C temperature variation: 0.1%
Input impedance: more than 50k
Output impedance: 600

Square wave PWM input sensitivity: 10%/1 volt
(702A, 702D)

Power supply requirements: +15.00V = 0.1% @44ma
—15.00V + 0.1% @35ma
Panel size: 65 x 280 mm
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VCO Frequency (Hz.)

vCO

2'4 816°'32" LO

18744

9372

4186

2093

1406

523

261.6

130.8

65.4

32.7

NSNS

4 6 8 10 12

Control voltage
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VCO wave forms and
phase relationships

+10

50% PWM
0

+10
10% PWM r r
0

+10

90% PWM
0




703A VOLTAGE CONTROLLED FILTER (VCF-1)

SECTION 2

control

VCO-3 bus input and gain

VCO-2 bus input and gain
control

White noise input and gain
control

VCO-1 bus input and gain
control

CUTOFF FREQUENCY con-
trol

¥

NI

FILTER MODE switch: FILTER MODE
HP = high pass
BP = band pass
LP = low pass

HERI R IR NN AT

[ARNNRNER] ]

Input from keyboard control
voltage bus and gain control

External signal input and
gain control

VCF OUT for external con-
nections

‘dlmllhlhlf.\llﬂ

Red LED indicates overdrive
(distort) signal condition

Green LED indicates presence
of normal signal at VCF OUT
jack and to VCF-1 bus

{(Green LED goes out when
red LED lights)

RESONANCE control:

Operates in all three filter
modes: HP, BP, LP

External control voltage input
and gain control

ADSR input and gain control
Switch selects ADSR-1 bus or

Input from LFO-1 bus and
gain control

ADSR-2 bus
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703B SECTION 2

g

[rerere e

703B VOLTAGE CONTROLLED FILTER (VCF-2)

The 703B VCF-2 is exactly the same as the 703A VCF-1 except for one internal connection.

Ring Modulator input and gain
control

1

It ILILIII

[- I

FUTER MOCE

WP
B8P et
1P

I?l |

FEsriee n
»
LI

{1
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703C: SECTION 2

I8
i)

hea

703C VOLTAGE CONTROLLED FILTER (VCF)

The 703C VCF is exactly the same as the 703A and 703B VCF's except the keyboard control
voltage is the only internal connection.

]

o
i
n

NN ° MM
o
O
O

g
1

FILTER MODE

o

RN
o
TR

II?II
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SECTION 2

63 mm

703 VCF
703A
7038
only kl
LP; BP:
|NZ'%—
=] VCF OUT
— VCF-2 >©
_9
Mates with 15 pin connector. i - --\;6_ EXTERNAL %__,
' ! SIGNAL
10 mm h <3 INPUTS, LED
% 703C only LOGIC
VCF OUT A N ~
KEYCV IN B >
LFO-1 IN C (\ ,
ADSR-2IN D )
ADSR-1 IN E (/ o)
(SEE NOTE)*F \ g -
Veo-2 IN J D CV INPUTS,
Voo IN K P 703C only
v ]gmm<

+14.4 VOLTS N
+15.00 VOLTS P
—15.00 VOLTS R

GROUND S

(parts side of circuit board)

—> (FOR LED's)

*NOTE:

F = NOISE IN (703A)
RING IN (703B)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications

subject to change without notice.
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,,’ 703 VOLTAGE CONTROLLED FILTER (VCF)

Specifications:
Frequency response: 20 Hz. — 20 kHz.
S/N (LP mode; no modulation)
Cutoff frequency high: more than 70dB
Cutoff frequency low: more than 85dB
7Q; Cutoff frequency range: 5 Hz. — 30 kHz.
30_ Resonance control: 0 — self oscillation
uT Fall off rate above cutoff: RESONANCE at “0”: 12dB/octave
RESONANCE at “7": 24dB/octave
) Control sensitivity: 1 octave/1 volt
Filter modes: LP, BP, HP
Input impedance: more than 50K
Output impedance: 6002
Red LED lights when inputs total about 13v p-p or above
Power supply requirements: +15.00V * 0.1% @21ma
—15.00V £ 0.1% @21ma
+14.4V + 5% @11ma (for LED's)
Panel size: 98 mm x 280 mm
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e’

VCEF Filter Mode Response

FTITT]
CUTOFF FREQUENCY AT 1K

RESONANCE AT, “0

(dB)
0
p LOW PASS ~~>( HIGH PA
-0 4 - \\
/] AN

/ AND PASS \
A,

-30 v N
/ \\
\
—40
50 —12dB/OCT
SLOPE
- A\
N
N
AN
100 1K 10K

CUTOFF FREQUENCY AT 1K

RESONANCE AT "7
(dB)

o \\
-10 \
LOW PASS et wbem| | |, \ HIGH PASS

1. 11 1TH \

20 - [ / \
/ \
A3
IS
A A\
< ~BAND PASS d
—-40 \‘
~50
—60
100 1K 10K
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SECTION 2

703E LOW PASS VOLTAGE CONTROLLED FILTER (VCF)

The 703E, 703F, and 703G are low pass filters with a fall off rate of 24dB per octave and feature

RESONANCE which is controllable from an external voitage sou

VCO-3 bus input and gain
control

rce.

White

VCO-2 bus input and gain
control

control

noise input and gain

VCO-1 bus input and gain

control

External signal

input and
gain control

CUTOFF FREQUENCY con-
trol

VCF OUT for external con-
nections

TRLTY

i

Red LED indicates overdrive
(distort) signal condition

-
e

llill

Green LED indicates presence
of normal signal at VCF QUT
jack and to VCF-1 bus

MOOULATION

RESONANCE control

o

(Green LED goes out when
red LED lights)

Control voltage input for con-
trol of RESONANCE

Input from keyboard control
voltage bus and gain control

External control voltage input
and gain control

703E

ADSR input and gain control
Switch selects ADSR-1 bus or

Input from LFO-1 bus and
gain control

ADSR-2 bus
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703F2 SECTION 2

703F LOW PASS VOLTAGE CONTROLLED FILTER (VCF)

The 703F VCF is exactly the same as the 703E VCF except the keyboard control voltage is
the only internal connection.

i

2]

[N AR RN ]
-
AL TR R

D
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SECTION 2

703G LOW PASS VOLTAGE CONTROLLED FILTER (VCF)

The 703G VCF is exactly the same as the 703E VCF except for a narrower panel layout designed
to fit the System 700 Laboratory System.

i

L]
L 3

1 I?I I’lll [
TR g
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SECTION 2

706 LFO
SINE
=  WAVE
FaVam
TRIANGLE
> WAVE —¢ 1
SHAPER ,
—» VCO '
A/ !
| [
SQUARE I |
OKEY & WAVE |- | l
Mates with 15 oi \TRlGGER SHAPER ) : |
ates wi In connector.
P SWITCH = | DELAY |
i ENVELOPE :
10 mm FREQ ! GENERATOR|
CVIN : ) I

63 mm

LFO-1OUT Al ———S— | IR,
8 2 706A only -
KEY GATE IN C
| LED
DRIVER
+14.4 VOLTS N >» (FOR LED)
+15,00 VOLTS P
—15.00 VOLTS R
GROUND S =

(parts side of circuit board)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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706 LOW FREQUENCY OSCILLATOR LFO

Specifications:

Frequency range:

Output:
Control

input sensitivity:

Input impedance:

Output

impedance:

0.01 Hz. — 30 Hz.
10V p-p

1 octave/1 volt
more than 50k
6000

Power supply requirements:

706A LFO-1: +15.00V = 0.1% @34ma
—15.00V % 0.1% ©@24ma
+14.4V + 5% @3.5ma (for LED)
706B LFO-2: +15.00V % 0.1% ©@26ma
—15.00V £ 0.1% @16ma
+14.4V + 5% @3.5ma (for LED)
Panel size: 65 x 140 mm
DELAY f LFO-1 (706A
LFO wave forms and E output o ( )
phase relationships:
2ms 100 500 1 sec 2 5
] | | | |
o
f KEY GATE LEVEL
+5
: N\ [
AN A +15
: GATE
+5
AN / o—| PULSE
NI VAR V4
+10 X
0 LFO-2 (706B) PWM:
+10 +10
PWM
%
0 0 0

10%
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AMPLIFIER ]

SECTION 2 i{o}¢{:

707A AMPLIFIER/ENVELOPE FOLLOWER/INTEGRATOR

gain control

lGain select switch

Switching jack . ‘i‘”E
(cuts off input from o EF.

AMPLIFIER)

Switching jack

(cuts off input
from ENVELOPE
FOLLOWER)

— - - I

wr
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INTEGRATER
O' | ikiEn
[ o
LAG_ TIVE
Roland 707A
LAG TIME
control

Output (Also internal

connection to ENVELOPE

FOLLOWER)

Green LED indicates
signal present

Output (also internal

connection to
INTEGRATOR)

INTEGRATOR OUT

[Tl aTeal o INE




SECTION 2

707A AMPLIFIER/ENVELOPE FOLLOWER/INTEGRATOR

4

Mates with 15 pin connector.

10 mm AMP C)
> ©

4 mm

Al

EF @

LED

-»= DRIVER r@q
J .

INT @
+144 VOLTS N : —
+15.00 VOLTS P (FOR LED) [ ~—

—15.00 VOLTS R
GROUND S

63 mm

SrxX«“ITMOO®m>»

©

(parts side of circuit board)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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SECTION 2

707A AMPLIFIER/ENVELOPE FOLLOWER/INTEGRATOR

Specifications:

AMPLIFIER
S/N:

Frequency response:
Gain:

Maximum output:
Input impedance:
Output impedance:

ENVELOPE FOLLOWER
AC/DC convert sensitivity:
Input impedance:

Output impedance:

INTEGRATOR
Lag time:

Input impedance:
Output impedance:

Power supply requirements:

Panel size:

ENVELOPE FOLLOWER:

(X10) more than 75dB; (X100) more than
65dB; (X1000) more than 50dB

20 Hz. — 20kHz

20dB, 40dB, and 60dB

20V p-p

more than 50k

6000

1 volt/1 volt p-p
more than 50k
6000

50 ms — 3 sec
more than 50k
6002

+15.00V + 0.1% @15ma
—15.00V  0.1% @15ma
+14.4V + 5% @8ma (for LED)
131 mm x 140 mm

Generates a DC control voltage according to the volume of an audio input signal.

Input:

Output:
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INTEGRATOR Wave Forms

Input:

Output:

0.1

0.5

3 sec
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r SECTION 2 [{e¥:Y;

B0y “ IWHITE NOISE OUT

15V p-p

GEN. | resiosi an

—O éFPlNK NOISE OUTI

wlolalalolv INE

. 15V p-p
RING MODULATOR RING MODULATOR OUT
aw o (Also internal connection to
(®) VCF-2)
|
¢ Green LED indicates presence
M of output signal
RING MOD.

X' input select@

Y input selector |
=0

F! o7
o

External signal inputs
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Mates with 15 pin connector.

10 mm

RING OUTA
VvCO-3 INB
vco-2INC
vCo-1 IND

E

F

H

J

K

PINK NZ OUTL
WHITE NZ OUTM
+14.4 VOLTS N
+15.00 VOLTSP
-15.00 VOLTS R
GROUND S

63 mm

SECTION 2

708A NOISE GENERATOR/RING MODULATOR

O ey
‘—.o X
p.s N o T
[

>

RM

LED
DRIVER

C
N\ > (FOR LED)

Igéégémm

(parts side of circuit board)

NZ

WHITE

PINK

@
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NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
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SECTION 2

708A NOISE GENERATOR/RING MODULATOR

Specifications:

NOISE GENERATOR
Output

White:

Pink:
Pink noise slope:
Output impedance:

RING MODULATOR
Freguency response:
Input rejection:
Maximum input level:
Input impedance:
Output impedance:

Power supply requirements:

Panel size:

15V P-P
15V P-P
3dB/octave
6000

20 Hz. — 20 kHz.

60dB

X+Y =20V P-P

more than 50k

600

+15.00V * 0.1% @39ma
—15.00V £ 0.1% @15ma
+14.4V + 5% @5.5ma (for LED)
65 mm x 280 mm

V £dgie |# dgxdéP dgru
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} RING MODULATOR

VCO-2

F,

RM

VvCO-1

F, = frequency output of VCO-1
F, = frequency output of VCO-2

‘ -
(Fn " Fz] VCA ouT
+
/

F, - F,

+
N

RING MODULATOR QUTPUT
’Q

[

A

U

V £dgie |# dgxddP dgru
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709A SAMPLE & HOLD

SAMPLE MODE
select switch

External signal
input

EXTERNAL CLOCK | o =2 u@ﬂcmm( RATE
input o

SECTION 2

SAWPLE & HOLD
san o S/H control voltage OUT
P é (Also internal connection to

% {—:% VCO-3)

o CLOCK output

o186

Clock select switch

QLD RATE
1 ]

() ™
Rotend

V £dgie |# dgxdeP dgru

kws=2z z z Jp duinjdgvn | frp P dgxd® dgrikwp ¢



SECTION 2

709B SAMPLE & HOLD

The 709B SAMPLE & HOLD is exactly the same as the 709A SAMPLE & HOLD except tha
there are no internal connections.

SAMPLE & HOLD
SaH U7

O

SIGNAL IN m
CLoCx oyt
EXT Si6

WZMT!

‘\ ! L5
£XT Q00K
0@

) 30
Roland 7098

V fdgie |# dgxddP dgru
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SECTION 2

709 S&H

Internal connections

Mates with 15 pin connector. 709 A only.
10 mm ///

S&H OUT A _AA_ .LLI_,_LLL_ —F’JJM
B
LFO-1 IN C ,/ / A/
PINK N2 IN D “~N—= cate = Howo >@
—’I
S/HOUT
=%
4 mm
T PULSE
SHAPER

+15.00 VOLTS P CLOCK
—15.00 VOLTS R ouT

GROUND S l l ] L l o—-@EXT. CLOCK

(parts side of circuit board)

63 mm

2T rX=ITm

CLOCK

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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s

709 SAMPLE AND HOLD (S&H)

Specifications:

Maximum signal input:
External clock input sensitivity:

S/H output:
Clock out:

Sample clock time:

Sample time:
Power supply requirements:

Panel size:

S/H wave forms

LFO

PULSE
SHAPER
ouT

GATE
ouT

(SAMPLE)

HOLD
ouT

i

10V

+5V (square or pulse wave)
+10V (20V p-p)

+15V square wave

0.3 Hz. — 30 Hz.

0.3 ms

+15.00V + 0.1% @15ma
—15.00V + 0.1% @16ma
65 mm x 140 mm

quency of the clock out-
put is a multiple of the

’ l | I In this example, the fre-
. LFO sawtooth.

m

| J l | MUSICAL PATTERN:

V £dgie |# dgxdaP dgru
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SECTION 2

710A MULTIPLE JACK

MULTIPLE JACK

{ 00000
; 0-0-0-0-0

V £dgie |# dgxdeP dgru
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710B. SECTION 2

BLOCK 7108 MULTIPLE JACK

MULTIPLE JACK

jacks tied together

ON/OFF switch: 0 O
ON: upper and center é [ Jan
O

ON/OFF switch: O

ON: center and lower % C =2

jacks tied together

V £dgie |# dgxdeP dgru
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SECTION 2

710A MULTIPLE JACKS

Panel size: 65 x 280 mm

Wiring diagram:
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SECTION 2

- 703 VCF
) 703E
703G
only x
IN:- - AVAS
> VCF OUT
> ver2 >0
———
————
Mates with 15 pin connector. ST 1°T T €EXTERNAL —
\ 1 SIGNAL v
10 mm ~Z & INPUTS, LED
= g’é’? ngyE' 703G LOGIC

63 mm

F
VCF OUT A > [ // //
KEYCVIN B rd , ’
1 LFO-1IN C - |
ADSR-2 IN D —> ﬂo
ADSR-1 iN
NOISE IN E < =
VO3 IN H ~ EXTERNAL
‘5 CV INPUTS,
VCOo-2IN J = 703E, 703G
VvCOo-1 IN K only
L
M 4 mm<
+144 VOLTS N > (FOR LED's)
+15.00 VOLTS P
-15.00 VOLTS R
GROUND S

(parts side of circuit board)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.

V £dgie |# dgxddP dgru
kws=22 z z Jp dinjdgvn | ffrp P dgxd® dgrukwp «



703 VOLTAGE CONTROLLED FILTER (VCF)

Specifications:

Frequency response: 20 Hz. — 20 kHz.
S/N (No modulation)
Cutoff frequency high: more than 70dB
Cutoff frequency low: more than 85dB
Cutoff frequency range: 5 Hz. —~ 20 kHz.
Resonance control: 0 — self oscillation
Fall off rate above cutoff: 24dB/octave
Control sensitivity: 1 octave/1 volt
Input impedance: more than 50K
Output impedance: 60002
Red LED lights when inputs total about 13v p-p or above
Power supply requirements: +15.00V * 0.1% @21ma

—15.00V £ 0.1% @21ma
+14.4V £ 5% @11ma (for LED's)
Panel size: 98 mm x 280 mm

V £dgie |# dgxdeP dgru
kws=2z z z Jp dunjdvn | frp P dgxd® dgrukvp ¢

dB

-10

—50

—60




CUT OFF FREQUENCY AT 1K

n
[
b |
"
RESONANCE AT “0” ¥
4 | ]
/ X
‘E\ ' ‘|
!
I —
\\ ,r ‘.
£ M
RESONANCE AT “7” /‘* \
a ,’ \
.
-——----------___——‘—' \
.
\
\
\
\
\
\
\ \
—2A dB/OCT
SLOPE
\ \
\ N
A S
\ \|
\
100 1K

10K
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SECTION 2

704A VOLTAGE CONTROLLED AMPLIFIER(VCA-1)

trol

IVCF-Z bus input and gain con-

——

I-vcm bus input and gain

control

1|
VCA initial GAIN T~ z
control ) J

Linear/exponential

| switch

e

"

i |
gain select» @
r——mnm —j
ADSR input gain
control °

[

]
2.0

Ralsnd 708

8 Rt i

External signal input and gain

control

LA AR SN

:

T

AY

Al el

| m

VCA-1 OUT for external con-
nections

Red LED

indicates overdrive
(distort) signal condition
_

Green LED indicates presence of
normal signal at VCA-1 OUT
jack and to VCA-1 bus

switch

ADSR bus select

External control voltage input

and gain control

V £dgie |# dgxddP dgru
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SECTION 2

704B VOLTAGE CONTROLLED AMPLIFIER (VCA-2)

The 704B VCA-2 is exactly the same as the 704A VCA-1 except for the internal connections at
the 711A OUTPUT module connector.

-
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SECTION 2

704C VOLTAGE CONTROLLED AMPLIFIER VCA

The 704C VCA is exactly the same as the 704A and 704B VCA's except that there are no internal
bus connections.
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704 SECTION 2

o

704 VCA

_DU_

IN: D VCA OUT
=  VCA —>©

< <
r 7
Mates with 15 pin connector. r
===, ALLINPUTS I~
10 mm " _EXTERNAL, =1 | )
R R 704Conly i
VCAOUT A —-—— >
VCF-2IN B (
VCF-1IN C \ ——
ADSR-2 IN D 2 Q\.c ‘l,
ADSR-1 IN E O LED

j LOGIC
J
« N N
M
N

—a= (FOR LED'S)

63 mm

+14.4 VOLTS

+15.00 VOLTS P

-15.00 VOLTS R .3 =
GROUND S

(parts side of circuit board)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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704 VOLTAGE CONTROLLED AMPLIFIER (VCA)

Specifications:

Frequency response: DC — more than 20 kHz.
S/N (no modulation): more than 85dB
Control sensitivity: LIN 10%/1 volit
EXP 10dB/1 volt
Input impedance: more than 50k
Output impedance: 6000
Power supply requirements: +15.00V £ 0.1% @15ma

—15.00V £ 0.1% @8ma
+14.4V * 5% @11ma (for LED’s)
Panel size: 65 x 280 mm
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Output (p-p)

14

12

10

VCA LINEAR RESPONSE

VCA EXPONENTIAL RESPONSE
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Red LED on Red LED on
l_oﬂ / 2 ”
= —20
2 /

3 —40
—60
-80

Noise

—-100 I
0 2 4 6 8 10 12 14 0 2 4 6 8 10
Control voltage (V) Control voltage (V)
INPUT 10V, p-p
{\ ﬂ q » OUTPUT



SECTION 2 J4Il:1)

704D VOLTAGE CONTROLLED AMPLIFIER BLOCK
1.

The 704D VCA is used in the System 700 Laboratory System and is the same as the other 704 |

series VCA'’s except for internal connections. f 2

i

——>

I

_B

___E

-0
~lolalsalel

:
o

o

r
<

[

>

] @ xr
— MODULATION -

o

ULLEARRNR]]
[ARRRERRARY

10
O-

Fe

7040
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SECTION 2

Specifications are exactly the same as for other VCA's in this series.
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705A DUAL ENVELOPE GENERATOR (ADSR)

DECAY TIME
0.2 ms — 10 sec

SUSTAIN LEVEL

SECTION 2

ATTACK TIME
0.2 ms — 10 sec

RELEASE TIME
0.2 ms — 10 sec

DUAL ENVELOPE GENERATOR
ADSR trigger oo o o [ ¥
™ - - =)= %[]- = ATTENUATOR switch: :
“® - 2 EReE-a o i
oan 1= = I | R Changes TIME from unity —
3] ERHIER JIE é to 1/10 for more precise
IExternal gate input H AIACK T DECAY T SUSTA LEVEL PELLSE Tt adjustments
MANUAL GATE ADSA -2,-. - ™ L
MANUAL GATE button - TEELD 6
(triggers both ADSR's) T A e B ADSR OUT ]
e e s e O
ATTACK TS4E DECAY TME SUSTAN LEVEL RELEASE TIME
Roland 7054
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SECTION 2

705A ADSR
1. GATE + TRIG
2. GATE
3. EXT
TRIG
J__ 1, SELECT
SWITCH
2y
o] H ouT
[}
1 | —>>
S ! ADSR-1 >0
- f\v —
Mates with 15 pin connector. j—
+ A <
10 mm MANUAL

GATE

BUTTON
ADSR-1 OUT A
ADSR-2 OUT B }
TRIG §
1,  SELECT
. I 2 "\ SWITCH "
— |
]
S
[—10“ ! ADSR-2 ouT
KEY GATE | / - >©
KEY TRIG M
N
+15.00 VOLTS P 1. GATE + TRIG
—-156.00 VOLTS R
GROUND S ek
1 3. EXT

{parts side of circuit board)

o

@
o

REEITTMOO

63 mm

N
(o]

¥

?

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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SECTION 2

Specifications:

Attack time (T, ):

Decay time (T,):

Sustain level:

Release time (T,):

Power supply requirements:

705A DUAL ENVELOPE GENERATOR

2ms — 10 sec
2ms — 10 sec
0 — 100% (0 — 10 volts)
2ms — 10 sec
+15.00V £ 0.1% @23ma
—15.00V = 0.1% @12ma

Panel size: 131 x 140 mm
+10V
ENVELOPE
SUSTAIN
LEVEL
0
+15V
GATE
0
KEY KEY
DEPRESSED RELEASED
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SECTION 2

706A LOW FREQUENCY OSCILLATOR (LFO-1)

LFO-1 OUT

ey Red LED indicates LFO output
wone ) (flashes at LFO frequency rate)
DELAYTIME S| o & m
control @ | LFO wave form
d C= «

= — selector

External frequency} '3' 5 ! .
control voltage input = LFO FREQUENCY
. » control

KEY TRIGGER switch

ON: output of LFO
is phase locked
to keyboard
gate

V £dgie |# dgxddP dgru
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SECTION 2

BLOCK 706B LOW FREQUENCY OSCILLATOR (LFO-2)

The 706B LFO-2 is exactly the same as the 706 A LFO-1 except as shown below.

Rt PULSE WIDTH >
) 7 ' modulation control :
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710B MULTIPLE JACK

Panel size: 65 x 140 mm

Wiring diagram:

|V—o— \——0—
! ] O
v—>o v—0—¢
v—o onv——oj
|IV_°_—" nv—-o—o

/ -©
A L
| |
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SECTION 2

g
g

711A OUTPUT MODULE — Reverberator Section

VCA-2 bus input and gain

contro!
VCA-1 bus input and gain External signal input and gain
control contro!

TolalalolnIE

Pl R 1 2 s
REV. OUT for external 6 g o m
connections :m T o« s 3@'
v ot N R - .
(REV OUT also connected __% I I
internally to PANNING T L__!E
section) [ @
) ) ©
Ly o \;: '™
RN
Roland > STANDARD 0SC o ™A
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SECTION 2

711A OUTPUT MODULE - Panning Section

VCA-2 bus input and gain
control to PAN 2

VCA-1 bus input and gain Reverberation input and gain
control to PAN 1 control to PAN 3
REVERBERATOR PHASE SHIFTER

External signal input jacks;
switching type, cuts off bus
inputs

3

PAN controls

] Tl
Test signal channel selector

L = left VU meters
R = right ‘

LR = left + right

Leh
Test oscillator on/off switch .
and LEVEL control ’

our
Roland w A
Final output of synthesizer
Left channel right channel

Output impedance = 60052
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SECTION 2

711A OUTPUT MODULE — Phase Shifter Section

VCA-1 bus input and gain VCA-2 bus input and gain
control control
PANNING TR External signal input jacks;
switching type, cuts off bus

i

o )
(@) O inputs
| |

7

[ERRRNRRNE)
(RN

Phase shift OUT
(no internal connection)

Phase shift speed

_ I||||'|m|T

L PNz g

INTENSITY of effect

Phase shift control voltage
input jack

ten S \n
“0
m, L]
@ 1oe )-un
our
Fotand | Seam ot Ma
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SECTION 2

711A OUTPUT MODULE

Specifications:

REVERBERATOR
Maximum reverb time:
input impedance:
Output impedance:

PANNING
Frequency response:
S/N:

Stereo separation:
Input impedance:
Output:

STANDARD OSCILLATOR
Square wave:
Sine wave:

PHASE SHIFTER

Phase shift:

Center notch range:

Sweep oscillator:

Shift frequency:

Maximum audio input level:

Maximum control input level:

Input impedance

(audio and control):
Output impedance:
Power supply requirements:

Panel size:

2 sec

- more than 50k
6009
20 Hz — 20 kHz.

more than 75dB (reverb off)
more than 54dB

more than 50k
0.775V/1kQ

110 Hz, 220 Hz, 440 Hz, 880 Hz, 170 Hz
1 kHz.

’

1440°

100 Hz — 10 kHz.
0.03 Hz — 10 Hz.
fixed: 1 kHz.
10V P-P

10V

more than 50k

6000

+15.00V = 0.1% @46ma
—15.00V £ 0.1% @39ma
+14.4V + 5% @175ma (for VU meter lamps)
197mm x 280 mm
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ey,

711A OUTPUT MODULE

Mates with 15 pin connector.

SPRING
REVERBERATOR

REVERB

63 mm

LEFT OUT A
RIGHT OUT B
Cc

VCA-1IN D
VCA-2IN E

~RXR“I™

GROUND M
+14.4 VOLTS N
+15.00 VOLTS P
—15.00 VOLTS R
GROUND S

Ov
L@V TEST
bl PAN OSCILLATOR
3, L R
>
ouT ouT
< WA
—Z o :
S /\LM_)
Qo
4 mm L
PHASE @
@,\ L | @ g SHIFTER
1 METER METER
: DRIVER| |DRIVER
(FOR METER LIGHTS)
y

(parts side of circuit board)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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SECTION 2

712A MONITOR/VOLTAGE PROCESSOR

This module also contains the DC regulator for the Main Console.

Fixed voltage level control

0 —+10V.

Output for stereo
headphones of 80
or more

MONITOR LEVEL\

DIN jack for second
keyboard controller

Select switch:

CONSOLE:

Second keyboard controls
Main Console; main keyboard
controls other blocks

OFF:

Second keyboard is OFF;
Main keyboard controls
all units.

o

(From keyboard
plugged into
DIN jack on
rear of Main
Console)

Keyboard control
voltage out

Keyboard gate out

+voltage out

V £dgie |# dgxdgP dgru
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"712A SECTION2

LRl Dt

- 712A MONITOR/VOLTAGE PROCESSOR

VOLTAGE PROCESSOR
Output voltage: 0— +10V

0 - -10V
MONITOR
Output: 8Q stereo headphones
STEREO
v EXT CONTROLLER
Mates with 15 pin connector. CONSOLE l ::ﬁ DIN
10 mm -0
off ¢ LED AND
LAMP SUPPLY
LEFTIN A
RIGHTINB
KEY TRIG OUT C &
KEY GATE OUT D L ( v KEYCVOUT +14.4V
KEY CV OUT E J / A |_>© REG
KEYCVINF GATE OUT
el KEY GATE IN H N\ >©
f) KEY TRIG IN J
© -23VINK 4mm +15V-
+23V IN L > > REG
GROUND M <
+14.4v OUT N )
+15.00V OUT P
-15.00V OUT R ol
GROUND S
‘ > —-15V
REG

{parts side of circuit board)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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SECTION 2 II E!!

e
g

713A GATE DELAY

“ﬂ

ol N

e

E

rmvm\
Red LED H ° ° Green LED
-
[RisE time - FALL time |
' GATE W DELAY OUY
GATE IN jack Q« DELAY OUT jack
Rolend N
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SECTION 2

RISE FALL

GATE IN

Mates with 15 pin connector.

10 mm

DELAY OUT

4 mm @e

Vo

LED LED
DRIVER]|DRIVER

NN

63 mm
LrXxXeeITTMOO®>

+14.4 VOLTS N (FOR LED's)
+15.00 VOLTS P
R
GROUND S

(parts side of circuit board)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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A" SECTION 2

713A GATE DELAY

Specifications:

Delay time rise (T, ): 0 -3 sec
Delay time fall (T,): 0-—3sec
Input threshold level: +5v

Output: +15V. (MAX)

Power supply requirements: +15.00V = 0.1% @26ma
—15.00V * 0.1% @0ma
+14.4V £ 5% @12ma

Panel size: 65 x 140 mm
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[Py

LONG GATE
PULSE
<— T, —>| le— T, —>
OUTPUT OF
DELAY GATE
RED GREEN LED
LED LIT LIT
T, =RISE TIME
T, = FALL TIME
SHORT GATE
PULSE
T,
OUTPUT OF
DELAY GATE
RED LED GREEN
LIT LED LIT

NOTE: If T, + GATE PULSE is less than T,, DELAY GATE output is O.
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SECTION 2

714B INTERFACE BLOCH

The 714B INTERFACE is the improved version of the 714A INTERFACE.

For correct operation, set the INPUT SENS switch and the THRESHOLD LEVEL control so VU
meter reads 0dB or less.

THRESHOLD LEVEL INTERFACE -1
contro!
“S‘ltl LEVEL
Signal INPUT ~%
jack .
] l °

INPUT SENSITIVITY < ? e—@

switch: ’

H = high (1000X) (mic) For external

M = medium VOLTAGE control of

L =low HOLD/FOLLOW

- 6 function
HOLD/FOLLOW switch l “
HOLD: o FV control
FV OUT voltage level will e e | Loltege OUT
remain the same as just "
before the switch was Bveose | % HENVELOPE out
changed Ol
FOLLOW:
FV OUT voltage will iy
follow the frequency of AR o« GATE out
input signal when VU GENERATOR ‘_6 N
meter reads above —10dB
Roland nae

Red LED lights during gate pulse
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71 4B SECTION 2

4 AR e, 3

714B INTERFACE

Specifications:

Input frequency range: 80 Hz — 4 kHz
Input level range: —60dB to 0dB
F/V input sensitivity: 1 volt/1 octave

F/V voltage out stability (after 3 minute warm up period):
+20% variation in line voltage:  0.05%
0 to 40°C temperature variation: 0.1%

F/V out: 0 to +6 volts

NOTE: When the VU meter reading falls below —10dB, the F/V HOLD function is activated
and the F/V OUT voltage stops following the input signal frequency.

EF out: 0 to +10 volts

GATE out: +15 volts when VU meter reads above —10dB
EXT CONT input threshold: +5 volts

Signal input impedance: more than 50kQ

Output impedances: 6000

Power supply requirements: +15.00V £ 0.1% @45ma

—15.00V £ 0.1% @43ma
+14.4V + 5% @75ma (LED and VU lamp)
Panel size: 131 mm x 280 mm

Note that portamento will occur between pitches which occur during the same gate pulse. As long
as each pitch has its own separate gate pulse, this portamento will not occur.
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7148 SECTION 2

714B INTERFACE

=

!

METER
* DRIVER
W L! \ *
INPUT M6 eco0— 0
- FIV
THRESHOLD 2« >
NVERTER
tever | co FV OUT
: @)
EXT
CONT
HOLD/
@9 FOLLOW [€ """
EF OUT
ENVELOPE

FOLLOWER
Mates with 15 pin connector.

|
¢

10 mm
A GATE TE
B GENER- - >© SST
c 4 mm ATOR
D
E
F +15
J
@ K
L
M
+144VOLTS N (FOR LED AND VU METER LAMP) LED
+15.00 VOLTS P DRIVER
-15.00 VOLTS R
GROUND S

M
\Z

(parts side of circuit board) 1

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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7156A MULTIMODE FILTER/AUDIO MIXER

SECTION 2

FILTER LEVEL
controls

H—

jacks

FILTER input

RESONANCE
controls

Cutoff
FREQUENCY
controls

switches:

HP = high pass
BP = band pass
LP = low pass

olnl ]

E

i
8

P Y

jacks

FILTER output

Red LED
(distortion)

Green LED
(normal signal)

level controls

MIXER input

MIXER input
jacks

| 4 jacks

I MIXER output

Red LED
(distortion)
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5A SECTION 2

715A MULTIMODE FILTER/AUDIO MIXER

_DU. @—H——ww— LEVEL

Mates with 15 pin connector. @-—1 }_\}ﬂ.—_q

10 mm

63 mm
TFrRSITMOO®>D

+14.4 VOLTS N
+15.00 VOLTS P
—15.00 VOLTS R

GROUND §

>= FILTER M

LEVEL

HP:—%—
3 FILTER -——W‘—"
LEVEL @

———= FILTER ,yﬁ

LEVEL

L = FILTER —w—_l
T

o Loic
O C%N
O

_:T

4 mm —s
 ——
— LED
LOGIC
O-HHy—— A’ N
(FOR LED's) @

(parts side of circuit board)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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SECTION 2

715A MULTIMODE FILTER/AUDIO MIXER

FILTER specifications:

Frequency response: 20 Hz. — 20 kHz.
S/N: more than 99dB
Cutoff frequency range: 20 Hz. — 30 kHz.
Response:

20 Hz. to cutoff frequency: Flat
Fall off rate above cutoff: ¥ RESONANCE at “’0’’: 12dB/octave
RESONANCE at “7’': 24dB/octave

Filter modes: LP, BP, HP
Input impedance: more than 50KQ
Output impedance: 600

Red LED lights when inputs total about 13v p-p or above.

MIXER specifications:

Frequency response: 20 Hz. — 20 kHz.

S/N: more than 89dB

Max input: 10V p-p (Red LED lights at about 13V, p-p)
Amplification factor: Unity '

Input impedance: more than 50 k2

Output impedance: 600

Power supply requirements: +15.00V £ 0.1% ®@50ma
—15.00V £ 0.1% @50ma
+14.4V + 5% @28ma (for LED's)
Panel size: 197 mm x 280 mm
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-30

FILTER RESPONSE

LOW PASS - J \\ HIGH PASS
L __,/,/ ||
F o = g - I '
/ / \ . t
/
7 T
// ‘
AL X
17 ~tlBanD PASS — |
10 100 1K 10K

(Hz.)
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716A MIXER (Audio and control voltage)

Signal/control
voltage input jacks

Ppooo

Input gain controEH

-3

SECTION 2 FZEY.

Inverted output

Normal (non-inverted)
output
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SECTION 2

716A MIXER

Specifications:

Frequency response: DC — 20 kHz.
Maximum input: +10v
Amplification factor: Unity

S/N: more than 70dB

Power supply requirements: +15.00V z 0.1% @7ma
—15.00V £ 0.1% ®7ma
Panel size: 65 mm x 140 mm

_%_
©
O o inverT

ouT
Mates with 15 pin connector. @ %— = @
10 mm
O—2

IN

4 mm

% NON-INVERT

ouT

63 mm

+15.00 VOLTS P
—15.00 VOLTS R
GROUND S

(parts side of circuit board)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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716A SECTION 2

716A MIXER

NON-INVERT OUT

OUTPUT

+10 -]
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INVERT OUT

OUTPUT

+10 -

—

46 =+
-10 -5 4 +5 +10
O N A N OO NN N N [N N N N | | 1
| J R A D D N DY AN R TN U N NS SN G | L |

_5__,

_10__
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717A ANALOG SEQUENCER

See SECTION 4 (SEQUENCER) for details on operating.

SECTION 2

BOB-

C
C

F
\:= -
4 v L

Ote 1]

E
£
g

o
o

NN YN

TS

by
.
=’

"
L

L
5©)
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SECTION 2

-
5 5

R
»
4
v
oy
4y
v
o
ay
v
" J—

ot
outT
one
[
O
STE SELECTOR
g ! 2
3
) g

%A
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SECTION 2

717A ANALOG SEQUENCER

Specifications:

Steps:
Parallel out: 0-12
Series out: 0-36
Output voltage: 0-2.5V; 0-5V; 0-10V
Analog input: +10V/17kQ
Gate out: +15V
Clock out: +15V square wave

External clock in sensitivity: more than +10V
Clock control voltage in

CLOCK CONTROL
IN

r—

— CLOCK
4+ —>| osciLLAT

sensitivity: 1V doubles clock rate
Clock frequency: 2 steps/1 min — 20 steps/1 min L
20 steps/1 min — 200 steps/1 min )
Start pulse out: +15V, 0.5 ms MASTER
End pulse out: +15V continuous when sequencer is not running. CONTROLI
Control pulse in sensitivity: +7V
Output impedances: 6000
PULSE SHAPER SECTION CLOCK
Input level: 0 —+10V ouT
Switch on time: 0—3sec
Pulse out: +15
Input impedance: 100k
Output impedance: 600

POWER SUPPLY REQUIREMENTS:
+23V £ 10% @150ma
—23V + 10% @70ma
(The SEQUENCER contains its own voltage regulator)

START STOP, . ENDOF
; t | LASTSTEP

' 1 !

e—SEQUENCER RUNNING—?—’E

]

| 1
+15 ——— E
1
END PULSE OUT ;
0 f
i

+15 i |
START PULSE OUT _] i

0 —

o

T
—= =—5ms
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717A ANALOG SEQUENCER block diagram

ANALOG

)L IN

CLOCK
OSCILLATOR

|

MASTER
CONTROLLER

our . O

A

ouT

GATEé

:_TMJ
VAVAV,

PARALLEL OUT

>@ CHA

>Q) cHe

4
'DTH CONTROL

SERIES
CONTROLLER

GATE

3

GATE
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SECTION 2

718A POWER SWITCH

CURRENT REQUIREMENTS:

MAIN CONSOLE

KEYBOARD CONTROLLER
SEQUENCER

BLOCK 4

BLOCK 5

BLOCK 6

BLOCK 7

TOTAL 1

Mates with 15 pin connector.

10 mm

2 AMP
~23V. OUT O\ _O—

+23V 23V
500ma 380ma
70 70
174 95
300 300
160 70
215 110
70 55
489 1080

1kS2

4000 uFD

+

T 3000 uFD

AW

1]

v

i\' """"""" A

VOZI-rARESITM

LINE 3“ )

(parts side of circuit board)

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications

subject to change without notice.
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secTioN 2 FRET

718A POWER SWITCH

The Main Console regulator is located on the 712A module circuit board.

POWER

® HPilot lamp (red LED)

D Main POWER switch
(In low voltage circuits)
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SECTION 2 pyg-del=]

720B 2 CHANNEL PHASE SHIFTER

Channel 1 0UTPUT] [ Channel 2 INPUT

L. Channel 2 OUTPUT
Channel 1 INPUEO - o
, —a BYPASS:
ON = phase shift
RESONANCE OFF = bypass
control Q ] F

SHIFT FREQUENCY BT PEABY
control g—@'

MODULATION o oo

INTENSITY

control *{ -

INVERT switch: e ,

ON =invert |mummdy = O SHIFT FREQUENCY

OFF = normal | control voltage input

o (CH-2 only)
SHIFT FREQUENCYVO ,
control voltage input e SHIFT FREQUENCY
(CH-1 only) o5, control voltage input
2 o s (Both channels)
Rolerdt mT 7208
Red LED shows beat Sweep oscillator
of sweep oscillator frequency control
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SECTION 2

720B 2 CHANNEL PHASE SHIFTER

}

Specifications:
Phase shift: 1440°
Center notch range: 100 Hz — 10 kHz.
Sweep oscillator: 0.03 Hz. — 10 Hz.
Shift frequency range: 300 Hz — 6 kHz.
Maximum input level: 10V P-P
Audio and control input

impedance: more than 50k
Output impedance: 6000
Frequency range: 20 Hz. — 20 kHz.
Maximum control input level: 10V
S/N: more than 50dB

Power supply requirements:  +15.00V + 0.1% @23ma
—15.00V £ 0.1% @31ma
+14.4V £ 5% @6ma (for LED’s)

Panel Size: 131 mm x 280 mm

O

Mates with 15 pin connector.

-WV- ouT

10 mm IN

[‘_’ @—u——> CH1 —W
4 mm A

W—

IN

©

CN
|NVERT§‘
+14.4 VOLTS N (FOR LED) \
+15.00 VOLTS P
—15.00 VOLTS R @ @
GROUND S
= [

CH2
\\/@

arts side of circui
p ide of circuit board) MODULATION LED

OSCILLATOR [ —]DRIVER

63 mm

ZrX=-ITMoO®W>

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice. ’
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SECTION 2 jg=ai=

721B 2 CHANNEL AUDIO DELAY

The 7218 AUDIO DELAY has an improved signal-to-noise ratio over the 721A AUDIO DELAY. ‘

Channel 1 OUTPUT] [Channe! 2 INPUT

10
Channel 1 |NPUT]§ x O oW " CH2 w Channel 2 OUTPUT
o BPASS o o 8YPASS o
Jaw Cl=x BYPASS switches:
ResouE esouaACt " | ON =delay
RESONANCE 2= 3 OFF = bypass
controls / N 3
KL:'M uunl:
DELAY TIME N @ LAY
control 4 \
MODULATION 24
INTENSITY L—-)@ (A
control A | < =<
DELAY TIME
INVERTER: # » Qo control voltage input
ON =invert l 't (CH-2 only)
OFF = normal 0 0 @
1 $ DELAY TIME
DELAY TIME _ 7 ' pilig control voltage input
control voltage input o5, (Both channels)
(CH-1 only) . -
Roland o Ny 7218
Red LED shows beat of Sweep oscillator
sweep oscillator frequency control
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SECTION 2

721B 2 CHANNEL AUDIO DELAY

o
Specifications:
Delay time: 0.5ms—5ms
Sweep Oscillator: 0.03 Hz. — 10 Hz.
Maximum input level: 10V P-P
Audio and control input
impedance: more than 50k
Output impedance: 600
Frequency range: 20 Hz. — 20 kHz.
Maximum control input level: 10V
S/N: more than 60dB
Power supply requirements: +15.00V £ 0.1% @31ma
—15.00V + 0.1% @30ma
+14.4V * 5% @6ma (for LED's)

Panel size: 131 mm x 280 mm

Mates with 15 pin connector. 1 0

. : r— W (o—>© uT
! 10 mm IN
A
B A
c 4 mm
e !
E * VWA 1(-0—->() ouT
£ H IN
@ " O~ > CH2 |—awW—
L
M
+14.4 VOLTS N (FOR LED)
+15.00 VOLTS P
-15.00 VOLTS R
GROUND § ©T @

v©O
(parts side of circuit board) MODULATION LED
osc DRIVER _@__L

NOTE: Guarantee is void if any unauthorized changes are made in this module. Specifications
subject to change without notice.
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SECTION 2 gzc}:\

723A ANALOG SWITCH

Signal or control voltage
INPUTSs

Green LED on indicates

switch is closed &
*3

oo ap
Input jacks for switch o O
control voltage
+5v or more = ON m iy
less than +5v = OFF o O
TBA
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SECTION 2

723A ANALOG SWITCH

Specifications:

Analog input impedance: more than 50k
Control output impedance: 6002
Control input threshold: +5v

Input: + 10V
Frequency response: DC — 20 kHz.
S/N: more than 75dB

Panel size: 65 mm x 280 mm

Power supply requirements: +15.00V + 0.1% @12ma
—15.00V + 0.1% @23ma
+14.4V + 5% @60ma (for LED's)

CVorSIGNAL -y
IN ©__)>o_)GATE

CONTROL

g

[~ manuaL
1

IN
Mates with 15 pin connector. W GATE M

10 mm I ~~ MANUAL
CONTROL =
: IN
c 2 mm GATE p———\\\—
0 MANUAL
E @ 1
! F CONTROL =
£ H
£ J IN
‘ 8 K >»t GATE
' L
: M
+144 vOLTS N - (FOR LED’s)
+15.00 VOLTS P CONTROL
—-15.00 VOLTS R
GROUND S

(parts side of circuit board)

{: ouT

| ~~ MANUAL
1

NOTE: Guarantee is void if any unauthorized changes are made in thjs module. Specifications

subject to change without notice.
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APPLICATIONS
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SECTION 3 XK

701A KEYBOARD CONTROLLER

,,,,,

The 701A KEYBOARD CONTROLLER has five outputs:

1. KEYBOARD CONTROL VOLTAGE 1(CV1)

CV1 is the total voltage drop between the bottom of the keyboard (0 volts) and the lowest key
depressed.

2. KEYBOARD CONTROL VOLTAGE 2(CV2)

CV2 is the theoretical voltage drop between the bottom of the keyboard and the highest key
depressed. Fig. 701-1 shows a simplified diagram of how CV2 is produced.

Fig. 701-1 Simplified diagram of KEYBOARD CONTROL VOLTAGE generation.

0 VOLTS

+
(In the actual circuit, current flow
does not change no matter how
. many resistors are shorted as a
; TOP OF KEYBOARD 7 result of key action.)
(CVy —CV,)
KEY SWITCH
A
0 VOLTS
/ 5 summinG = CVa
CIRCUITS
KEY Cvr —3 CV,
SWITCHES
CV,; =CVmax — (CVT —CV,)
=5~ (CVr —-CV,)
: CVmax =5V
cv, ) CVr =total voltage drop
1 across keyboard
jp
‘ If CV+ =5 (pressing only one key)

BOTTOM OF KEYBOARD ThenCV, =5—-(5-CV,)

Cv, =CvV,

V £dgie |# dgxdeP dgru
kws=2z z z Jp duinjdgvn | frp P dgxd® dgrikwp ¢



SECTION 3

The current flow through the resistor train is constant so that CV1 remains stable no matter how
many resistors are shorted out by pressing upper keys. Releasing all but one key produces unison.
For this reason, the following:

would become:

Care should be taken to strike keys simultaneously unless the following effect is deliberately

intended:

o |

A certain amount of independance can be achieved by careful consideration and setting of the
ADSR trigger select switches.

Fig. 701-2 shows the arrangement for using the two voice feature.

(See also p. 712-2, ““Using two keyboard controllers; four voices’’)
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SECTION 3

Fig. 701-2 Using the two voice feature

lower voice
8:;” g:;ﬂH upper voice Use “GATE +TRIG” or
ouv) | ol (to VCF) ““GATE" as desired for
s 0y :.f T more independant control.
QroHorC ADSR-1
o S
2. =
H —i ;e
Vi o X
ADSR-2

CV, to rear of
~ MAIN CONSOLE

00O OL

:__%;: 0=
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701-4 SECTION 3

, 3. GATE PULSE

The GATE OUT is +15 volts when any key is depressed. Playing a passage legatissimo (pressing
the next key before releasing the previous one) produces one gate pulse for the entire passage.

4. TRIGGER PULSE

A +15 volt, 2 millisecond trigger pulse is produced each time a key is depressed. When two or
more keys are depressed, a trigger pulse will be produced each time the lowest key in the group is
depressed or released. '
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SECTION 3

5. BEND CV OUT

The BEND CV OUT jack on the rear panel is connected directly to the BENDER lever on the
KEYBOARD CONTROLLER panel and is not related to the PITCH BEND RANGE switch. The
output is 0 to +5 volts, depending on the direction of throw of the BENDER lever. Fig. 701-3
shows how this VOLTAGE output can be doubled so as to be more useful in controlling

synthesizer functions.

Fig. 701-3 Doubling BEND CV OUT

: (I)NV ouT:
—10\-/_
é N%N-INV ouT:
+
o/ \_

Also see fig. 713-2 which shows how to use the GATE DELAY as a pulse shaper to form clean
gate or switching pulses from the BEND CV OUT.
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701-6 SECTION 3

"y Inverted keyboard control

Fig. 701-4 shows how to obtain an inverted control of the synthesizer by the keyboard. Playing
up the keyboard produces pitches going down. The 712A VOLTAGE PROCESSOR is used to
bias the VCO so that it produces its full range of frequencies.

Fig. 701-4 Inverted keyboard contro!

Setting not

critical

=

vCO

VOLIAGE CONTROLLED
OSCRLATOR

O =
On mes
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SECTION 3 §701-7

This arrangement also allows the keyboard to be played naturally from behind.
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31 SECTION 3

“Automatic’’ duets (Fig. 701-5)

S Set the synthesizer and tune VCO-1 in the normal way. Strike the key on the keyboard which is
an augmented fifth above the key in which the melody is to be played (for example: key of F
major; strike C#) and tune VCO-2 to unison with VCO-1. The octave used when playing will
depend on the effect desired. Any melody played on the keyboard now will produce a counter
melody with suggestions of harmony. (This doesn’t work for minor keys).

Fig. 701-5 ’Automatic’’ duets
to VCF
Setting not
critical
)
s

it

i)
ik

0000

A2

oY

& 0z
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SECTION 3 myfer&

702 VOLTAGE CONTROLLED OSCILLATOR

VCO SYNC

The VCO SYNC input jacks allow the 702B, 702C, and 702E VCO's to be phase locked to
any other VCO (or external pulse; see p.702-10) and require a positive going vertical edge of over
+5 volts. Phase locking makes additive synthesis possible by completely eliminating the beat
frequency between VCO'’s. Fig. 702-1 shows how to phase lock VCO's to a master VCO (VCO-1
in the drawing).

Fig. 702-1 VCO sync

{Wave forms shown in fig. 702-4.)

to other VCO's

Fig. 702-2 shows the phase relations of the outputs.
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SECTION 3

Fig. 702-2 VCO SYNC phase relationships

Dotted lines show sync points.

PULSE WIDTH:

VCO-1:

VCO-2:

-t

VCO-2 PULSE WIDTH CONTROL

50%

5
55

A

\
A

'
A

10%

SSoo NSl

\

SSo ALl

A
-

A

Note tha

t VCO-2

wave forms are
180° out of phase
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SECTION 3 |[702-3

With the VCO-1 PULSE WIDTH control at minimum or maximum, the signais are close enough
}

to being in phase for most purposes; however, fig. 702-3 shows how to obtain outputs exactly in
phase when needed.

Fig. 702-3 Obtaining in phase output with Sync

E YRS

{Input is AC coupled)
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702-4 SECTION 3

] STRONG SYNC
Fig. 702-4 shows sawtooth wave forms using STRONG SYNC.,
Fig. 702-4 VCO sync wave forms for the sawtooth wave (STRONG SYNC).

—/

VCO-1 sync output

@®. Output of VCO-1

\

®. Output of VCO-2

when tuned lower l/
than unison with

\

VCO-1

©. Outputof VCO-2
when tuned to unison
with VCO-1

/
-
/

@. Output of VCO-2
when tuned to slightly
above VCO-1

®. Output of VCO-2
when tuned to one
octave above VCO-1

®. Output of VCO-2
when tuned to slightly
more than one octave
above VCO-1

@©. Output of VCO-2
when tuned about 9
octaves above VCO-1

®. Wave form
(ORZE))

(For simplicity, all wave forms are shown in phase)
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SECTION 3 §702-5

With STRONG SYNC, VCO-2 can be tuned to any frequency which is a multiple of the VCO-1
frequency; in other words, pitches which fall within the natural harmonic series* of the VCO-1
pitch. When VCO-2 is tuned to any other frequency, the result is a distorted wave (as shown in
fig. 702-4 @, ®, and (®) which can be very useful as a source of rich tone color. Fig. 702-5
shows one way of making use of this tone color.

Fig. 702-5 Tone color production with VCO Sync.
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*Shown in the APPENDIX
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702-6 SECTION 3

'w; Note that with the VCO-1 PULSE WIDTH at “50%" and the two VCO's tuned to unison, if
the two sawtooth waves are added together, the result is a sawtooth wave one octave above the
tuned frequency.

Fig. 702-6 Addition of unison sawtooth waves in SYNC mode

®. VCO-10UT

®. vco-20uUT
(STRONG SYNC; PULSE
WIDTH 50%)

en®

©. VCO-1

VCO-2

Note that doubling
the amplitude and
inverting wave @),
then adding wave (©,
the result is a

square wave.
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SECTION 3 {702-7

WEAK SYNC

With weak sync, VCO-2 can be tuned to many intervals not obtainable with STRONG SYNC.
Two examples are shown below.

VCO-2 VCO-2
: g
¢ o <
VCO-1 VCO-1

Between the intervals which are tunable with WEAK SYNC, VCO-2 will not track and a beat
frequency appears.
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702-8 SECTION 3

) With WEAK SYNC, VCO-2 can also be tuned to intervals below VCO-1 which are fractions of the
VCO-1 frequency. Between these intervals, VCO-2 will track, but the output will be distorted as
shown in fig. 702-7. Again, this distortion can be a source of tone color.

Fig. 702-7 VCO sync wave forms for the sawtooth wave (WEAK SYNC).

@. Output of VCO-1

®. Output of VCO-2
when tuned lower
4 than unison with
: VCO-1

(©. Output of VCO-2
when tuned one
octave below VCO-1

@. Output of VCO-2
when tuned more
than one octave
below VCO-1

(For simplicity, all wave forms are shown in phase)
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SECTION 3

Using VCO SYNC

If it is desireable to avoid the tone coloring caused by slightly mistuned VCO'’s, tune the VCO's
before inserting the SYNC patch cord. Note that when using weak sync, it will probably be
necessary to turn the VCO-2 FINE TUNING knob slightly counterclockwise for the VCO-2

frequency to lock exactly onto the VCO-1 frequency.
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702-10 SECTION 3

\

M) Fig. 702-8 Phase locking VCO wave form to keyboard GATE or TRIGGER

vCO

VOLIAGE CONTROLLED
cItaLATOR

00000 ()

oL 31vH
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Foot controled vibrato

Bt “INSTRUMENT" “OUTPUT”
i JACK JACK
0 . 2%
) T

Foot Volume FV-1
or FV-2
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702-12 SECTION 3

"‘) Obtaining the lowest frequencies in the VCO range
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SECTION 3 prgochy!

Foot control of VCF cutoff point

]

Tt _gi
—
PIRNENEE

“OUTPUT”
JACK

“INSTRUMENT"'
JACK

Use +OUT with VCF
cutoff point near
minimum

Foot Volume FV-2

Use —OUT with VCF
cutoff point near
maximum

Use this arrangement with VCF cutoff
point near center:

“OUTPUT”
JACK

“INSTRUMENT"
JACK

Foot Volume FV-2
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SECTION 3 oL sy

Using the 704 VCA as a normally open gate

VCA

i
Sh

Tuninnt
— |
———

[TTHTE

ﬁ—) ouT

Positive
pulse

l

-0 |
-0

e
|
|
|
|

I
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SECTION 3 [l X

706 LOW FREQUENCY OSCILLATOR

The 706 series LFQO’s are designed as quick and easy sources of low frequency wave forms. When
more sophisticated functions are desired (such as simultaneous use of different wave forms, etc.),
use a VCO in the LO range.
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706-2 SECTION 3

—_ Producing pulse patterns without a sequencer
Determines proportion of
LFO-1 “on/off"” time
LFO-2 g MIX LFO-1 Juu
g out
—O« l.:'i
° O
Determines number
of pulses in each
group
OR:
\? LFO-1 ML VCA
O -
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secTioN 3 [E0YE

Using the 707A module to improve S/N of external sound source

—

Instrument
input
(Electronic
piano, strings,
guitar, etc.)

THIS

+

ANPLFEA
3 = i Yo H
o —&
. GNELOPE FOLLOWRS

Use AMPLIFIER for
low level inputs

O ol wam v

_/\_>
The INTEGRATOR may be needed
with certain types of envelopes

{or it can be used to purposely
alter the envelope).
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SECTION 3 KX

Using the 708A RING MODULATOR to create bowed tremolo string sounds

(Wave forms shown are
for one VCO only)

LFO
determines
tremolo
rate

Add this
bypass for
softer
tremolo
effect

T L Tl I T T T

[THITE TR
?

Yo
\Cle,
crafun

R

°—~_
o-
§O—

V £dgie |# dgxddP dgru
kws=22 z z Jp dinjdgvn | ffrp P dgxd® dgrukwp «



SECTION 3 A REY

711A OUTPUT MODULE

Standard test oscillator

The test oscillator is calibrated in octaves to serve as a convenient tuning device for the VCO's.
The 110Hz, 220Hz, 440Hz, 880Hz, and 1760Hz outputs are obtained from one master oscillator
and a frequency divider circuit to insure that the octave intervals remain perfect and beat free,

The 1kHz sine wave output is generated by a second oscillator and can be used for establishing
and recording OdB reference points.
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Teset

712A MONITOR/VOLTAGE PROCESSOR

-Using two KEYBOARD CONTROLLERS

SECTION 3

TO OTHER BLOCKS

REAR

(i

MAIN CONSOLE

712A

MODULE
CONSOLE
—

—"oFF

== TO MAIN CONSOLE MODULES

FRONT

SECOND KEYBOARD

MAIN KEYBOARD

|

!
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712-2 SECTION 3

— Using two keyboard controllers; four voices

Lower voice

'5 " Second keyboard; OUT
g r@ upper voice

VI IAGE CONTROLLED VINTAGE CONMREALLED
SSCRLATCA OSEALAIOR

On - Oon -
O e || DN e
Ov w—ae O wm ’oe

O ) O e VCO's in BLOCK 4

f'-"""._ s VCO's in
O; O OO / MAIN CONSOLE

;

®ilo! 16

ST
T

O OC O Nlo

tAD

N

VOLTAGE CONTROLLED VOLUAGE CONTARLLED
OSCRLATON -V OSCILLATOS !

O~ . | Ov)
On ~. | Ont
ox_ | 0%

00 |0 5e)

Onv- -2 Ov-ms

VCO-1 VCO-2

Lower voice

Main keyboard; OUT
ﬁupper voice

to rear of
MAIN CONSOLE

00080

\MA L) resaenie R
Do, ud
0.\ ‘—c e
—i05::0
| oot e
ﬂ.. —— =
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w
=
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e

Second Keyboard
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SECTION 3 :7T12-¢C

NOTE:

The KEY CV OUT and GATE OUT jacks may also be used for feeding control voltages and gate
pulses into the system from an external source (such as a computer) if the keyboard is discon-
nected from the DIN jack on the rear of the Main Console.

«—EXTERNAL CV IN
=<—EXTERNAL GATE IN

If a second keyboard is used as shown above, the CONSOLE/OFF switch positions are:

CONSOLE: Second keyboard controls Main Console; external source controls other
blocks.

OFF: Second keyboard is OFF; external source controls all units.
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Using the 713A DELAY GATE

This patch produces the sound of a cracking whip.

SECTION 3 praRchy

GATE DELAY
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713-2 SECTION 3

P Fig. 713-2 Using the 713A GATE DELAY as a pulse shaper for PITCH BEND CV OUT

Use “+'' portion only
(Or use “—"" with the 716 A MIXER INV OUT)
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SECTION 3 [E&P'™

714A INTERFACE
The 714A INTERFACE consists of three major sections:
1. The FREQUENCY TO VOLTAGE (F/V) converter

With the HOLD/FOLLOW switch in FOLLOW, the F/V converter will convert the frequency of
the input signal into a control voltage of 1 volt per octave. |f the input signal falls below —10dB
(as shown on the VU meter), the internal S/H (sample and hold) circuit is activated and holds the
control voltage output level at the same point until the input again rises above —10dB.

Changing the HOLD/FOLLOW switch to HOLD will cut off the input to the F/V converter
section and hold the control voltage output at its previous level.

The EXT CONT (external control) jack allows an external voltage to control the HOLD/FOLLOW
function (see APPENDIX, p. 1). With the HOLD/FOLLOW switch in FOLLOW, a voltage of over
+5 volts will cause the circuit to HOLD.

2. The ENVELOPE FOLLOWER

The ENVELOPE FOLLOWER extracts the envelope from the input signal and can be connected
directly to VCA modulation inputs to shape the synthesizer output sound, or it can be routed
through the INTEGRATOR (707A) to alter the envelope. The HOLD/FOLLOW switch has no
effect on the ENVELOPE FOLLOWER.

3. The GATE SIGNAL GENERATOR

The output of the GATE SIGNAL GENERATOR is +15 volts whenever the VU meter level is
above —10dB. (This output is fed to the HOLD/FOLLOW circuit to activate the FOLLOW func-
tion of the F/V converter).

Operation of the 714A INTERFACE

The INPUT SENS switch and THRESHOLD LEVEL control should be set so as to produce ‘0"
or less on the VU meter. Keep in mind that the F/V HOLD/FOLLOW function is activated when
the VU meter goes above —10dB.

Uses of the 714A INTERFACE

The F/V converter is excellent for using external sound sources for controlling the synthesizer.
Good sound sources would be such things as singing or other monophonic sources such as solo
brass or woodwind instruments.

CAUTION:

When using a polyphonic instrument to control the synthesizer, it is necessary to completely
dampen the old pitch before sounding the new one.

With instruments such as guitars and pianos, dampening the sound is relatively easy. With an
instrument such as a string synthesizer which may contain a certain amount of uncontrollable
sustain element in the output sound, control of the synthesizer may prove difficult as this sustain

element will confuse the FOLLOW circuit. The result will be a sound like a VCO modulated by
noise.
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714-2 SECTION 3

Using the 714A INTERFACE
1

Tune to unison
with input pitch
{or desired
interval).

- |
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SECTION 3 IS

Using the 715A MULTIMODE FILTER to create a singing voice

vCO

._(i -
. '..i..‘! ?99?
e IR
""'i é!

FILTER

2 P |
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SECTION 3 ekt

Using the 716A MIXER to create glide

to VCA

Triggered
from

>- B “- 2

keyboard r : o

to VCF

Depends on
ADSR-2 DECAY

V/ time

Depends on MIXER GAIN V(?O
and/or VCO CV INPUT GAIN FF:'EO

settings

GATE PULSE
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716-2'} SECTION 3

") LARGE Chorus effect using normal and inverted LFO modulation

to VCF

VOLTAGE VOLTAGE VOLIAGY VOLIAGE VOLYAGE CONTRILLED VOLTAGE CONTROMLED
OICRLATOR OSCALATOR

O+= |O~= jO~- |oO~- [o~- | Ov~
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Applications of the 717A SEQUENCER are shown in SECTION 4.
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SECTION 3 myg~{el

720A 2CH PHASE SHIFTER

(The 721A AUDIO DELAY is used in the same way)

Connecting this way reduces S/N.

Single channel 2 channel IN
IN

e P
? é:: l_:_, 4
ey e
° Q“ ,Q,
ox A
? o |9
o—o S v
O HOX
- 5 |
: |
c—0—0 Stereo
6 , ouT

PHASE SHIFTER
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720-2 SECTION 3

A-v.) ADSR control of PHASE SHIFTER sweep oscillator

IN (from VCF)
or to two VCA's

for stereo out

| VCA
pHASE | O | O it
2N SHIFTER el I .. Gumam—)y OUT
e I O
‘O | O (=}
o g0 g
: o
Shift
control
ADSR-1 N

Envelope
~—

ADSR-2

This arrangement is good for creating certain sounds such as
the Japanese shakuhachi.
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721A 2CH AUDIO DELAY

(See 720A 2CH PHASE SHIFTER)
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723A ANALOG SWITCH

One touch transfer control

INPUT D) %
ouT

INPUT Q) >—j

APPENDIX)

SECIION 3 <21
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723-2 SECTION 3

~) Foot control of transfer function

INPUT 1
lOUT

INPUT 2 >—j -
é-) ouT
INPUT 1 W
—_— [ —
INPUT 2 | | (OFF)

i
i
i
i

4
s
-

L]

7
119 Or
[HRRTIRANERE]
[N RRHEARTNA]
CEN-X

. O

w2l

Foot switch
(See APPENDIX)
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SECTION 3 E723-3

Using the 723A ANALOG SWITCH to control the major/minor quality of triads
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723-47 SECTION 3

\
m,) ‘ Controlling major/minor quality of triads

@ Tune with
ANALOG
SWITCH
open

@ Tune here
with
ANALOG
SWITCH
closed

QzLéb’z‘Ba -
E -0 O O = ;:%
+ | A 2 0):
vco 22’:.9_';
ﬁ@- Y
= T 5o
Ds ==z ?l | 1_=_l—=-|=
toool | TEEEES
Fora S=EII=E= z
VCO e ﬁ
3 |<—— (Oruse7108 ol EiEE to VCA
[Sandanin MULTIPLE JACK)
mmmeg o
(Switching .
pulse) o o
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SECTION
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SECTION 4

717A ANALOG SEQUENCER
6. 2. \
PULS MASTER I

SHAPER CONTROLLER

vy

CLOCK
OSCILLATOR

5.

V £dgike |# dgxddP dgru
kws=2z z z o dnjdgvn | frp 2 dgxd® dgrukwp ¢



SECTION 4

3.

PARALLEL
OUT section

Sio_biGk Gk 1B 0H0-
Sior- hik O 0R0HEH
Siore Gk CF 0HGHSH-
Stor- hiG: GF 10-0HH
Slor- ik CF R G-
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- {—00
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Tlores
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e =

Sior- hig: ¢ x:@m@z

L-#'

SERIES OUT section
4,
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SECTION 4

717A ANALOG SEQUENCER

Specifications:
Steps:
Parallel out:
Series out:
Output voltage:
Analog input:
Gate out:
Clock out:
External clock in sensitivity:
Clock control voltage in
sensitivity:
Clock frequency:

Start pulse out:

End pulse out:

Control pulse in sensitivity:
Output impedances:

PULSE SHAPER SECTION

Input level:

Switch on time:
Pulse out:

Input impedance:
Output impedance:

0-12

0-36

0-2.5V; 0-5V; 0-10V
+10V/17kQ

+15V

+15V square wave
more than +10V

1V doubiles clock rate

2 steps/1 min — 20 steps/1 min
20 steps/1 min — 200 steps/1 min
+15V 0.5 ms

+15V continuous when sequencer is not running.

+7V
6005

0—+10V
0 — 3 sec.
+15V
100k
6009

POWER SUPPLY REQUIREMENTS:

ANAL(
CLOCK CONTROL Ao
IN
—3> cLOCK —
+ = OSCILLATOR
CLOCK
RATE $°
MASTER
CONTROLLER
SwW
cLock
our . O
GATE OUT

+23V + 10% @150ma 2 I
=23V = 10% @70ma
(The SEQUENCER contains its 3
own voltage regulator) START STOP_  ,~ENDOF
5 ! i LAST STEP 12
E‘-—SEOUENCER RUNNING ——~]
| |
! ' CLOCK OUT I q: I :I:
+15 " 5 Pw:50%) ([
END PULSE OUT ! PULSE WIDT
0 5
| B
t P
+15 E :
START PULSE OUT q Lo
0 . -
P
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,_)) 717A ANALOG SEQUENCER block diagram

PARALLEL OUT
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SECTION 4 BN

1. VOLTAGE REGISTER section

g
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ANALOG IN jacks

GATE OUT jacks |

V £dgie |# dgxddP dgru
kws=22 z z Jp dunjdgvn | ffrp P daxd® dgrukp «



1-2  SECTION 4

R

1. VOLTAGE REGISTER SECTION

The VOLTAGE REGISTERS determine the voltage outputs for each step in the sequence.
The STEP TIME controls determine the relative time between each step in the sequence.

The DIVIDE control is conveniently divided into fractions of 1 for ease in programming note time
values in musical sequences.

The FINE control allows for setting infinite increments between the DIVIDE control settings for
programming dotted notes, accelerando, rubato, etc.

The FINE controls are calibrated to increase the Step time from 1 to 2 times the DIVIDE control
setting.

When a NORMAL/HOLD switch is in HOLD, there is no gate pulse output at the CLOCK OUT
jack for that step. The voltage output of the previous VOLTAGE REGISTER is held over. This
allows for the programming of parallel melodies which are different rhythmically, or for the
programming of rests.

The red LED shows which Step is in effect at the output. Pushing a MANUAL button immedi-
ately establishes that step at the output whether the sequencer is running or not.

Gate pulses appear at the GATE OUT jacks even with the NORMAL/HOLD switch in HOLD.
When the sequencer is not running, +15 volts appears at the GATE OUT jack whose LED is lit.

The ANALOG IN jacks allow the sequencer to be used as an electronic switching device. The
jacks will take both audio signals and control voltages. When using ANALOG [N, the VOLTAGE
REGISTERS act as output level controls.
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SECTION 4 [1-3

SUSTAINED ARPEGGIO

[II13 717A SEQUENCER
> —® 00 O
GATE OR °© °
TRIGGER
FROM KEY- GATE OUT
BOARD OR 0@ 0@ 09 0@ O@ O@ 00 0O
DIGITAL SE-
QUENCER

VCO ——=» VCF }—=» vCA \
] A
—»4 ADSR

VCO —>»1 VCF

1

—>» ADSR

VCO |—>» VCF

|

3= ADSR

VCO [—>» VCF

!

VCA

—3» ADSR

SECOND

CONTROL
VOLTAGE ——— - reee——-
(FOR MAKING MAJOR
AND MINOR TRIADS) /

N
”

CONTROL -
AVOLTAGE  beeemememeeo

FROM KEYBOARD
OR DIGITAL SEQUENCER
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2. MASTER CONTROLLER

GREEN LED RED LED'S

N/

u-w STOP button
: ]
lﬂ END button |

END PULSE
OUT jack

CONTINUE button

START button

CONTROL PULSE IN jacks

START PULSE OUT
jack

V £dgie |# dgxddP dqru
kws=22 z z Jp dunjdqvn | ffrp 2P dgxd® dgrukwp



2-2°

Gk

SECTION 4

2. MASTER CONTROLLER

The MASTER CONTROLLER controls the sequencer run functions.

The sequence will always start with Step 1 (Channel A when in SERIES mode) when START is
pushed.

Pushing CONTINUE starts the sequence at the Step after the Step in effect at the time the button
is pushed.

The green LED above CONTINUE lights when the sequencer is running.

STOP stops the sequence immediately.
The red LED above STOP lights when the sequencer is not running.

After END is pushed, the sequencer will stop running the next time the End Step (see p.4-3)
shows up in the sequence.

The red LED above END lights when END is pushed and remains lit until the sequencer stops
running to show that the END function has been activated.
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The CONTROL PULSE IN jacks allow the sequencer run functions to be controlled externally.

The START PULSE OUT jack allows simultaneous triggering of a second sequencer in parallel
or can be used to trigger some other synthesizer function when the sequence run is started.

The output of the END PULSE OUT jack is +15 volts whenever the sequencer is not running. .
This +15 volts can be used for triggering a second sequencer in series, as well as other functions.

STEP SELECTOR at 7"

STep: {1 1213 1! 4156 i6 7]
+15 !
CLOCK !
OuT: !
0 1 [ v [ L " i '
+15 ' .
START A | ! !
PULSE IN: i ! i : ! | [
0 . y ; ; ; "
+15 : i : : ! i ! :
END : ' ! : ! | ' i
PULSE IN: | | ! ! : : : !
0 R
+15——————rf : ! | ! ! :
END ! : : 1 : 1
PULSE OUT: _ b b ! ;

The END PULSE OUT can be recorded on tape and then by means of the PULSE SHAPER
(see p.6-3) can be used for triggering the sequencer START function. In this way, any number of
different sequences may be recorded on tape one after another without break in rhythm.

+15
END PULSE

RECORDED
PULSE
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”’) Recording successive sequences on tape.

END PULSES

SEQUENCE\1 SEQUENCE 2 SEQUENCE 3 SEQUENCE 4
v

END PULSE TRACK — &
TRACK "A" —

v ¥ _
TRACK "B" \i )1

TAPE

After recording, mix

down to another track
or mix in final editing
END PULSE OUT: I

PULSE AS RECORDED

ON TAPE: 4%,

ol

Output of END PULSE
track

Lorkg
*%
3
40
0|0
] $ 2
Slor- hiok O BHEHEH

" G DO

V £dgie |# dgxddP dgru
kws=22 z z Jp dinjdgvn | frp P dgxd® dgrikwp «



SECTION 4 §2-5

The SEQUENCER as a special envelope generator

Last step in sequence should be set at ’0"’

~0 O £ O [-To0 N 200

-B B O |-0oo ol
00 ;0 oo Para
I‘\@' g & O e = =

s g

$ s

Use one of the
STOP modes

OO0000O

Oldl J1vdD
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2-6 SECTION 4

Two SEQUENCERS in parallel

Sior BiG: CF 10-0F 0k
Stor- ik Gf 1FOHGH-
Stor- B0k Cf R
Stor- hiGk CF 10H G-I
Slor- Bi OF 00

td
Stor BiG- CF 10H G0

(o]
o]

Qo
&

b IOk CF 100G
Stor- higk Cf 101G

01+ 111G CF ORLHG-

o!
(o]
o!
o!
i
5

éOl- 51@‘@‘5’: @}1@}_"
Ol O OF 10-I0HGH

oéol .

Slor hick & ey

Set the controls in these A,
sections the same except [h_ Dg; n@d
when special effects are -4

desired.

Controls both
SEQUENCERS

Stor Bk GF 10H0N0H

hiQ OF 10r 00

o:©!"

to ADSR l}‘- Dg; @
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SECTION 4 j2-7

SEQUENCERS in paraliel
VCO pitch control

TR

Slor hi: G B0 @<]

Stor- hiok CF 161618

o+ B G i

biQr OF 10FI0HIG-
R cienen

;O b@@ @}I@'

@ T J
L = J &
00 00 00

Controls sequence RUN function

Loudness control (accent)

//
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_@@@ DV 1013 5@%@2 +101g _
o0 Do 00 | ] Lo o 1013 w10 O
~AQHL 50 0l -10]9 OO 30 100G 10}
ReZ ot ol ok ol RICH: SeseR E oF oL
soreotof ok el BN M | IO 40 0i +10ig m
OO D O 1101 m IO 00l -10}3 M
Hel \
\

<
(&
>
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-

ADSR

i _Iw. ]
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F

To set
VOLTAGE
REGISTERS,
remove the
two SWITCH
CONTROL
patch cords
and use the
—n MANUAL
switch control

Use MANUAL and REPEAT
modes only when special
effects are desired.

V f£dgie |# dgxddP dgru
kws=22 z z Jp dunjdgqvn | ffrp 2 dgxd® dgrukwp

to
VCF



"

3. PARALLEL OUT section

VOLTAGE REGISTER RANGE switches

SECTION 4

o

oA gﬂ_o_6|@[Channe| A OUTPUT

ac §1——QO—Q) [€=q Channel C OUTPUT

ja Channel B OUTPUT
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4 3.PARALLEL OUT

The PARALLEL OUT section allows for the setting of three parallel control voltages for each
step in the sequence to allow for such things as the simultaneous control of VCO (pitch), VCF
(tone color), and VCA (loudness); or for the programming of three parallel voice lines.

The RANGE switches determine the range covered by the VOLTAGE REGISTERS.

Vawer
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PARALLEL OUT (parallel voices)

000

4

CSI

Slore bigk & 1BHEHTH-

g0 81

12

o
[‘!T"l—:]lOI-z
OO s

. wr

ROTER

g
= ') -
et SN )

il

LITITD
T

- e,
Wi
e
~

O

$ 0
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$ Parallel control

o1 Bi0k & 1000

()

o!

from
SEQUENCER
CLOCK OUT

CH A = pitch
CH B = tone color
CH C = loudness (accents)

vC

>

VCA

Trah i
[T

oo
HEIH
{ e |

1l
] Ve
g

X}

1

{ com———

—_—_—
[Tt
[

T

FET

T

(T

=

O-
o_

AN
-9 &

]
|
i&_
J
o
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SECTION 4 £3-5

DIGITAL RHYTHM CONTROL

to VCA-1

Stor hi: G BrI
Qo it G B

o0 b G,

!
01" .

Settings for pattern
shown below

With the VOLTAGE REGISTERS set as follows:

STEP: 1 2 3 4 5 6 7 8 9 10 11 12

CHA: 10 O0 10 0 10 O O 0110 0 0 O
CHB: 10 0 10 0 O O0 10 O 10 0 O O
CHC: 10 10 10 10 10 10 10 10 O O 10 O

- the rhythmic patterns would be:

CH A: gm J Y J o
CH B: ZJ_J o Qo o
CH C: 2J o B
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4. SERIES OUT section

SERIES OUT Channel indicators

buttons

MANUALChanneIH 6 § 6

STEP SELECTOR
(Selects END STEP)

—— MODE STEP SELECTOR
L )
e ! ]
MODE switches % W'@‘ € I
' [}

o0

SEAES OUT

SERIES OUT jacks
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4-2 SECTION 4

- y 4, SERIES OUT section

The SERIES OUT section allows for using the three channels of the sequencer in series for
extended sequences of up to 36 steps.

SERIES OUT
?“:E?é oo“@@@{é ¥ O O |~—o0o0
“g- 1’0 0 U J 000 Fr
l L =2 GG 3000 800
O = & 8852 G
gol) 6 O .. 0 O OB O
e 00 O 0 00 00 00O
ADSR
ST
A R
S e -
%:H H: : 2
GrlziAio
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Pushing one of the MANUAL buttons immediately establishes that channel at the SERIES OUT
whether the sequencer is running or not. The red LED’s show which channel is in effect at the
SERIES OUT.

The STEP SELECTOR decides which step will be designated the END STEP. The following will
help to clarify the function of the END STEP.

The MODE switches

“1" indicates that only the last channel in the sequence will contain the END STEP, the other
channels will run all the way to Step 12.

PATTERN 1:
o munn g A
O |[o="0| ~® ® & & & & & O O O O
@ 1 :@ :C‘(j q\o’j q@ ¢© ¢© \@ ¢@ @ O ‘@
! o oRoEcEE oo oI eI
(o] : o S e s R o e e e O s =

00 060 060 60 00 00 00 00 606 60 00

Sequence:

SERIESOUT=CHA:1,2,3,4,5,6,7,8,9, 10, 11,
12;,CHB:1,2,3,4,5,6,7,8,9, 10,
11,12;CHC:1,2,3,4,5,6, 7, (STOP)

ouT

V £dgie |# dgxdeP dgru
kws=22 z z Jp dwnjdgvn | frp 2P dgxd® dgrukwp ¢



4-4  SECTION 4

B

#2" indicates that all channels will contain the END STEP.

PATTERN 2:

oGO S 1

Ono

i
oior- bi G 1918118
Stor biok CF 1811818
Stor- niG: CF 181818
Stor- hics Cf 18-18F18r-
Sior- hi. Cf 10819
Slor G CF 19-18 18|
- Sior- b G 191818
Stor- bt GF 0HOHr-
Slor hi: O 1010k
Stor hiGk CF 10HI0HIG-
Stor hick CF 1R HGr

Sequence : — a
SERIESOUT=CHA:1,2,3,4,5,6,7;CHB: 1,2,
3,4,5,6,7:.CHC:1,2,3,4,5,6, g;_‘. &
7: (STOP)
SERIES
In STOP, the sequence will run only once, stopping on the final END STEP. ouT

In REPEAT, the sequence will repeat itself until the STOP or END button is pushed.
“A' indicates that Channel A will contain the final END STEP,

“A-B" indicates that Channel B will contain the final END STEP, and that the sequence will
consist of Channels A and B in series.

*A-B-C” indicates that Channel C will contain the final END STEP, and the channel sequence will
be A, B, C.
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SECTION 4 - 4-5

In MANUAL mode, the above functions are altered slightly. The ‘‘one time’’ action of the MODE
switch STOP isinoperative. With the MODE STOP/REPEAT switch in either of the 1"’ positions,
the sequence will run to Step 12 and repeat. In either of the ‘’2"’ positions, the sequencer will run

to the END STEP, then repeat. In all cases, pushing the END button will stop the sequence on
the next END STEP.

The MANUAL position allows for more freedom in manually changing channels. Pushing one of

the channel MANUAL buttons will establish that channel at the SERIES OUT until another
MANUAL button is pressed. ’

Pushing START, the sequence will begin with Channel A, as in other modes. To start with
another channel, push the CH B or CH C-MANUAL button, push the Step 12 MANUAL button,
and use the CONTINUE button to start the sequence.
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5. CLOCK OSCILLATOR

PULSE WIDTH control

@ . CLOCK beat
o - indicator LED
CLOCK RATE control )

= f Clock CONTROL
Clock RANGE swutch}—)r o - VOLTAGE IN

jack

EXTERNAL CLOCK in CLOCK OUT jacks
jack )
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SECTION 4

5. CLOCK OSCILLATOR

The CLOCK OSCILLATOR determines the overall speed (tempo) of the sequence.

The PULSE WIDTH control varies the width of the CLOCK OUTPUT pulses which are usually
used for triggering an ADSR.

The CLOCK RATE determines the overall speed of the sequence and is calibrated in steps per
minute (with DIVIDE and FINE at ““1” and RANGE at “X1"”), The RANGE switch multiplies
the CLOCK rate by 1 or 10.

The CONTROL VOLTAGE IN jack allows an external control voltage to control the CLOCK rate.
(Sequencer CLOCK controls still affect CLOCK rate.)

The EXT CLOCK jack allows the use of outside pulses to act as the sequencer clock. The internal
CLOCK is cut off when using this jack. The PULSE SHAPER section (starting on p. 8-1) shows
how to use clock pulses recorded on tape for driving the sequencer.
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6. PULSE SHAPER

SECTION 4 m

(60022)

PULSE SHAPER OUT jacks }

SWITCH-ON TIME control
(0 — 3 sec)
THRESHOLD LEVEL controi»

PULSE IN jack
(100k<2)

TIME ON indicator LED» IO
{
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62% SECTION 4

}  6.PULSE SHAPER

The PULSE SHAPER amplifies and shapes input pulses to a form useable for triggering synthe-
sizer.functions.

Block diagram:

Any wave form input okay. +
PULSE IN 1 __’_ $

Il
1

1 +15
THRESHOLD SHAPER |——e@ ouT I |
LEVEL » 0

SWITCH-ON
TIME

o

Using the PULSE SHAPER

Set the THRESHOLD LEVEL at ““0” and the SWITCH-ON TIME to about ’0.5" second. With
the pulse source connected to the PULSE IN jack, raise the THRESHOLD LEVEL to just above
the point where the LED lights for the incoming pulses. (Using a higher THRESHOLD LEVEL
may cause noise in the pulse source to trigger the PULSE SHAPER). Set the SWITCH-ON TIME
to the desired pulse length.

See also p.2—4.
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SECTION 4

Triggering the SEQUENCER from tape

Recording the pulses:

r |
ook, AL
rﬂg JQ_ Tape deck
D: - o in RECORD
— (A melody line mode
== can be recorded
- - on another track
L at the same time.)

Triggering the SEQUENCER:

Or-

:

H
JOFI0F 10

ey

ORI IOk
&

Lo L gl
- : "(
et

@ g "'o‘ ii
(o)
Lo}
(o]
(o)
10

o)
i
:
;-
o -
H

A

g L]
'
-
four
4

!
))
1y

C
O

OO

CV out:

f

of+ ROk
&

T

Tape deck in
PLAY mode

o!

D [ I
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secTion 5 i

WARNING:

The contents of this section are designed for qualified electronic technicians or repairmen.

R - ¢ &8 ———__— §§»— Ny ]

in setting can make the related module useless as a synthesizer element. Guarantee is void

if any unauthorized changes are made in this synthesizer or if repairs are made by other
than qualified technicians.

See the SYSTEM 700 SYNTHESIZER SERVICE SUPPLEMENT for circuit diagrams and
descriptions.
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2: SECTION 5

NOTE:

Sarpe

- There are no calibration adjustments for the following modules:

705A DUAL ENVELOPE GENERATOR

709 SAMPLE & HOLD

710  MULTIPLE JACK

713A GATE DELAY

715A MULTIMODE FILTER/AUDIO MIXER
716A MIXER

718A POWER SWITCH

723A ANALOG SWITCH

CAUTION:

Removing the 718A POWER SWITCH module and/or the 710A MULTIPLE JACK module
next to it exposes the high voltage primary connections to the power transformer. |f the
2 AMP fuse on the terminal strip needs replacing, remove the power cord from the wall
socket.
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SECTION 5 3

PRELIMINARIES

The following equipment is needed for calibration:

Digital Voltmeter (DVM)
Oscilloscope (OSC)
Frequency Counter (FREQ)
Audio Generator (GEN)
Decibel meter (DB)
(Tuning Meter) (TUNE)
(Audio Amplifier and Speaker)

In addition, an extention card will be needed to supply power to the modules during
adjustment.

Since most measurements are made from the front panel jacks, some kind of a conversion
plug for the test equipment may prove useful.

Although not necessary, an audio amplifier and speaker can be very convenient when
making adjustments.

All ground connections can be made to the chassis of the module being tested or to Pin S
on the extention card.

Be sure all front panel controls are set as shown in the drawings (where applicable} before
making adjustments.

Pressing a key on the keyboard establishes the control voltage for that key at the keyboard
output. This voltage will remain after the release of the key, but due to leakage, the voltage
will slowly drift downwards. For this reason, all measurements and adjustments related to
the keys should be done while holding the related key down. A small lead weight may
prove useful,

Allow at least ten minutes as a warm up period for the power supply voltages to stabalize.
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4  SECTION 5

Adjustments should be made in the following order:

Voltage Regulators
Keyboard Controller
Voltage Controlled Oscillators

After that, any convenient order can be used.

REMOVING THE MODULES

The front panel of each module is mounted to the aluminum chassis by means of screws in
each corner of the panel. The remaining screws along the top and bottoms edges are the
screws securing the modules in the block frames. Remove these securing screws and grasp
the module on its right edge using a patch cord and/or the rotating knobs as handles.
Do not use the knobs of the slider controls as pulling handles.

As you pull the module out, work it up and down until it breaks loose from the connector
in the frame.

When replacing modules, you may have to jiggle them from side to side to get the printed
circuit card to line up properly with the connector in the frame. Do not use force.
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ALUMINUM
CHASSIS

FRONT PANEL MOUNTING SCREWS

—

9 @
MODULE
SECURING @
SCREWS 0
\Q\,O
A
) 3
%\NJ
PLASTIC WASHER

INSPECTION CARD
MODEL |moDULE ).

—\
S

o

T

Lser. (10, ) ' — \
ASSEMBLY CALIBRATION
INSPECTION TEST

INCLUDE THIS INFORMATION IN ANY CORRESPONDENCE TO US.
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6. SECTION 5

""‘) THE VOLTAGE REGULATORS

The Voltage Regulators for the Main Console and the Keyboard Controller are located in
the Main Console on the 712A MONITOR/VOLTAGE PROCESSOR maodule circuit board.

The 717A SEQUENCER Voltage Regulator can be adjusted if and when the Sequencer is
calibrated.

The Regulators for the remaining blocks are a part of the frame and harness wiring assemblies
and can be reached by removing the modules shown beiow.
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o
o'l
ot
°

B H T
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oio:oi

°
o
& &
N 4 .OI:Q}'ZGI ar

i
i
i
4]

) TEfe T e
S B .
oy - o |ox |Mw
~ S £ s |2
-QJC. T 0.5|6-0|7%
{ e

Al- -'- . 3

{[|1e04

oooooiff S..
lﬁo?bqq 19,

O o),

loooooj|19..
foocooo
coocoo
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SECTION 5

712A MONITOR/VOLTAGE PROCESSOR

Fig. 1 Main Console voltage regulators

EXTENTION
CARD
CONNECTOR
(SEE fig. 2)

~15V. ADJUST

Q o )
LS |
) \
HEAT SINK
S @
+15V. ADJUST [

With digital voltmeter:
Set “+15V ADJUST" for +15.00v, + 10mv at Pin P

Set “—15V ADJUST" for —15.00v, + 10mv at Pin R
Pin S is ground (or use HEAT SINK)

NOTE: Regulator settings are very critical for proper VCO operation.
Take voltage measurements directly from one of the VCO con-
nectors to minimize voltage drop in the harness wiring. After
replacing the 712A Regulator in the block frame, check that
the voltages at the VCO connector are correct.
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8 SECTION 5

)

”"‘ Fig. 2 VOLTAGE REGULATORS (BLOCK FRAMES)

HEAT SINK ————=

)]
w !
BUS [P
CONNECTORS o :1
\ i 'i
) R
oo
EXTENTION CARD:

r”T]
I I
i | :
Lo
ho N

T0O T APPROX. =T

CONNECTOR 1 METER

IN LENGTH

Only bottom 4 pins
needed for supplying
power; all pins needed
for using internal
connections between
modules.

PIN ASSIGNMENT:
N +14.4 VOLTS (LED’'S AND METER LAMPS)
P +15.00 VOLTS
R —16.00 VOLTS
S GROUND

/—+1 5V. ADJUST
+15.00 VOLTS £0.1%
+14.4V. £5% (LAMPS AND LED'S)

—15.00V. £0.1%

GROUND
+23V. UNREGULATED IN
GROUND

~23V. UNREGULATED IN

\-1 5V. ADJUST

For Block 4 {VCO Bank), take volitage
measurements directly from the VCO
connector without using the exten-
tion card.

NOTE:

15 PIN

/ CONNECTOR

@

With digital voltmeter:

Set “+15V ADJUST" for +15.00v, +10mv at Pin P
Set —15V ADJUST" for —15.00v, £+ 10mv at Pin R
Pin S is ground (or use HEAT SINK)
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Fig. 701-1  701A KEYBOARD CONTROLLER

DIN CORD
TO MAIN CONSOLE

Fig. 701-2a
® 00 0® =/,
\,
T bt ‘\
3 “3‘ u@l t
PITCH y e
BEND | _ | O Q e
RANGE
SWITCH E

+BEND VR \
—~BEND VR ] Q
2ND TUNE VR

2ND WIDTH VR
1ST TUNE VR
2ND OFFSET VR 1ST WIDTH VR

€V CV; GATE TRIG BEND
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e 7«} Fig. 701-2b rSERIAL NUMBERS 460100 — 470120 ONLﬂ
2ND
WIDTH
VR 1ST TUNE VR (Same location

2ND TUNE VR as other serial
numbers).
—BEND VR

+BEND VR

SERIAL NUMBER

ON BOTTOM é

N\
DIN CORD

-' . TO MAIN CONSOLE E
g i REAL PANEL

g 00000
1

ON38 DIHL 31vD PAD  'AD

4.0 x 25mm

KEYSOARD CONTROLLER
T -] PONTAMENTO TIME
PITCH BEND o ;.:..; ' :j‘
RANGE SWITCH ——| &, O O o=

BENDER
2ND OFFSET VR — =_0=
RAolend NA
/
1ST WIDTH VR
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L o AT ST Yt PRCTED iricie L T
Keyboard 1ST TUNE VR volts.
tuning
CV1width {DVM | CV1 | 1STWIDTH VR | Strike C6 key; adjust for +5.00 volts, +0
+ bend DVM | CV1 | +BEND VR Strike C1 key; adjust for any one of the fol-
range lowing three conditions with BENDER all the
way II+II:
PITCH BEND RANGE switch at: CV1 out:
“0.1v" +0.10volt
“1V" +1.00 volt
“BV*’ +5.00 volt
— bend DVM | CV1 | —BEND VR Strike C1 key; adjust for any one of the fol-
range lowing three conditions with BENDER all the
way ll_ll:
PITCH BEND RANGE switch at: CV1 out:
“0.1v"” —0.10 volt
v —1.00 volt
! “5V*’ —5.00 volts
Offset DVM | CV2 | 2ND OFFSET VR Hold C6 key down while tapping on C1 key;
set so voltage does not change.
2nd voice |DVM | CV2 | 2ND TUNE VR Strike C1 key; adjust for O volts.
tuning
CV2width |DVM | CV2 | 2ND WIDTH VR | Strike C6 key; adjust for +5.00 volts, +0

Double check that all the above conditions are met.
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SECTION 5 mgeolr-&n

Fig. 702-1 702A VOLTAGE

702B CONTROLLED
702C OSCILLATOR

702D D
702E ,
AAADJ VR Oy

\UADJ VR

VOLTAGE CONTROLLED
OSCILLATOR

O =
O men
O s

—— TUNE VR
WIDTH VR

RANGE WIDTH VR

Tontin?
S
e

Tunf
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SECTION 5

) 702 VOLTAGE CONTROLLED OSCILLATOR procedures

(Procedures same for all models)

Equip- | (front | -~ = - R
Adjustment | ment_. | panel) | Control | Procedure and value
/\\adjust osc Ve K\D/J\VR I A /L
N N\
/J\v)\ o NN
M\ adjust 0sC D 1 Ny
N aWaWa
Y, v U U
! \NAN
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Checking VCO frequency width:

Any

output
jack on
front
panel

SECTION §

PITCH
(front panel)

Press C1 and adjust for some convenient
reading (such as 100); call this “X". Check
that C2 produces 2X; C3 = 4X; C4 = 8X;
C5 = 16X; and C6 = 32X. If C6 is not within
+1Hz., VCO WIDTH needs adjusting.

Adjusting VCO width and frequency:

NOTE: Check regulator output voltages and keyboard calibration, if this hasn’t already been

done.

There are three methods which can be used for setting the VCO width.

Connect the tuning meter input
lead to any output jack on the
VCO front panel.

2

Connect the counter input lead

to any output jack on the VCO
front panel.

BSrILLOSCOPE/AUDIO

Connect the VERTICAL input
lead to any output jack on the
VCO front panel.

Connect the HORIZONTAL lead
to the audio generator. Set the
generator for about 65Hz.

(At 8’ range, C1 = 65.406Hz.)

Press C1; select proper pitch on
tuning meter and adjust the VCO
PITCH control for unison.

Press C1; adjust PITCH control
for a convenient reading {such as
100Hz.); call this "*X"’

Press C1; adjust PITCH control
for stable 1:1 Lissajous figure.

Press C2; note whether it is sharp
or flat. If sharp, turn WIDTH VR
so pitch becomes a little sharper,
If flat, turn WIDTH VR so pitch
becomes a little flatter.

Press C2; note frequency. Correct
reading is 2X. If the reading is
high, adjust WIDTH VR so itis a
little higher; if low, a little lower,

Press C2; adjust WIDTH VR so
that speed of rolling increases
slightly. CAUTION: 1f the figure
is turning slowly, be careful not
to turn WIDTH VR in direction
which causes the pattern to re-
verse direction.

Press C1; adjust VCO PITCH con-
trol for unison.

Press C1; If necessary, adjust
PITCH control for a reading
which is easy to double men-
tally.

Press C1; adjust PITCH for stable
1:1 Lissajous figure.

NOTE: If during the procedure both front panel PITCH controls go all the to one of the stops,
reset them to center and use the TUNE VR once, then use the VCO PITCH controls in
successive steps. Do not use the RANGE switch; leave it set in one position during the
entire width adjustment procedure.
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TUNING METER method

Fneouencv coumen OSCILLOSCOPE/AUDIO %

GE: RATOR method '
: : 20 : . U (continued]
Repeat the above steps untul C1 Repeat the above steps untll C2 Repeat the above steps until the
and C2 remain in tune. reads twice C1, £ 1Hz, figures for C1 and C2 remain
stable,

When C1 and C2 are correct, repeat the procedure using C1 and C6. (If this proves difficult, try
with C4, then with C6). With the frequency counter, the correct frequencies are: C1=X, C2=2X,
C3=4X, C4 =8X, C5= 16X, C6 = 32X; all within +1Hz.

Adjusting VCO RANGE width and VCO frequency:

Adjustment” | n - panel) | Control = ~ o LS

RANGE Any RANGE Set RANGE at 2’ press A3 (slightly above

width adjust output | WIDTH VR center of keyboard); set front panel PITCH
jack on controls so as to produce 1760Hz. Set RANGE
front switch at 32’; (strike A3) and set RANGE

Y panel WIDTH VR so frequency output is 110Hz.

VCO tuning | TUNE Sameas | TUNE VR Set RANGE at 8’, and PITCH controls at

above center ‘“0”"; Strike A3 and adjust for A =
440Hz.
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SECTION 5 R{ekcH!

703B CONTROLLED @
703c FILTER

N lil‘g

Lt el
-

WIDTH VR

FREQ
OFFSET VR
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SECTION §

"‘*) 703 VOLTAGE CONTROLLED FILTER procedures

(Procedures same for all models)

. R E‘I“'P; e 83 O
Adjustment | ment [ Jack | Controf:. ‘st 5% +-Procedure ind value -t
VCF freq. FREQ | VCF | FREQWIDTH VR 1. Strike C2 key, adjust front panel CUTOFF

width . ouT FREQ and/or CO FREQ OFFSET VR
for a convenient reading (such as 100Hz).

2. Strike C5 key; correct reading is 8 x C2
reading. If high, adjust CO FREQ WIDTH
VR for a slightly higher reading; if low, for
a slightly lower reading.

3. Repeat the above until C5 =8 x C2.

VCF CO FREQ | VCF | FREQ OFFSET VR Set front panel CUTOFF FREQ at *“1K"” and

freq. ouT KEY CV at “0"; adjust CO FREQ OFFSET
VR for 1kHz.
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SECTION 5 oY ™

Fig. 704-1 704A

704B VOLTAGE CONTROLLED AMPLIFIER
704C

LIN
WIDTH VR

DC BAL VR

o)
ey
-0

Frninnf
mi—

—DO

—— o
[EERRLERNAN]

1

g
g

16 (510
T -0

h
<
o

>

WIDTH VR

EXP v (CID
OFFSET VR (MR
00
Rolend 04C
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SECTION 5

} 704 VOLTAGE CONTROLLED AMPLIFIER procedures

(Preocedures same for all models)

m 10V -
Fig. 704-3 ), Lo P
Fig. 704-2 vaug commae
000
@ (Use VCO,
VERT if desired)
TIN
Use
high By
A=l gain TE:“
IS HISE
+10V ' +10V. T
(USG712A ﬁi g"’.o“‘
VOLTAGE PROCESSOR
if desired)
1 _ _
Lo Eguipe o Y
Adjustment | Fig.” | ment | Jack | Control . : . ‘Proeoduremdvalua P b
DC Balance | 704-2 | OSC VCA | DCBAL VR Adjust so that moving the MODULATION
ouT control up and down produces minimum
change.
VCA Gain | 704-3 | OSC VCA | LINWIDTH VR | Adjust so OSC shows:
ouT

(o
7
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SECTION 5§

. Fig. 704-4

A. Setting Audio Generator output: B. Calibrating VCA:

X odB
e

‘DU' / 0dB
| GEN , AN
- ° CONTROL | | ;“)‘ d
VOLTAGE HDRH
T V/dB METER
V/dB METER 0— +10V. INPUT L@
(Use 712A VOLTAGE / | -

PROCESSOR if desired)

T ————

DC VOLTMETER
" " C Equip- | ' .
Adjustment | Fig. ment | Jack | Control Procedure and value
Exp. gain 704-4 | GEN VCA | EXP OFFSET | 1. With the signal input at 0dB and the con-
&DB | OUT | VR &EXP tro! voltage input at +10v, adjust EXP
WIDTH VR OFFSET VR for 0dB output.

2. Lower control voltage input to +9v; adjust
EXP WIDTH VR for —10dB.

3. Repeat above two steps until +10v produces
0dB and +9v produces —10dB.

4, Check that the following control voltages
produce the indicated outputs:

+10v 0dB +4v —60dB
+0Ov —10dB +3v —70dB
+8v —20dB +2v —80dB
+7v —30dB +1v —90dB
+Bv —40dB Ov —100dB
+5v —50dB
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SECTION 5 43K

Fig. 706-1 706A
706B LOW FREQUENCY OSCILLATOR

FREQ VR

OFFSET VR
®

—

706A
(LFO-1)
ONLY

WAVE FORM SWITCH

FREQUENCY LOW FREQUENCY
ou!swm_‘m -1 OSCILLATOR -2

0
DELAY TIME o a’x PULSE WIOTH O :m
T

" !

w2 el

oD, ) 19 e ®

. —f L
-

RECTYV N

Dnisy o PPN
FREDUENCY HECCY & FREQUENCY
o ! 2 o8 | 2
@ s 0 82, s
Utef L1 -0
KEY TRIG 10 KEY TRIG
o 0w » [ ~n
@ [0 b @ °m * 2o
Roland 2064 Rotand 7068
706A 7068B
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T06-2% SECTION 5

,,,,,,,

..\} 706 LOW FREQUENCY OSCILLATOR procedures

(Procedures are the same for all LFO models)

Adjustment | Fig;> | ment: Contre _Procedure and valus
o 06-1 OFFSET VR | (With WAVE FORM switch at NJY)
and ouT
NN
0 l\,\
0
I N O\ RoTE: Setting the
0 point automatically
sets[ Llat 50% duty
cycle.
/M 706-1 | OSC | LFO | AA VR (With WAVE FORM switch at /\/)

ouT

A A
’\r\\/\/\

~ o S VN
7V A
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SECTION 5 706-3

| Equip- BT T,
ment | Jack | Control ~“Procedure and valu¢ G-
OSC | LFO | ",VR (With WAVE FORM switch at"\ )
ouT
T Y
Width and 706-1 | OSC LFO | FREQ and (With WAVE FROM switch at L] )
freq. OUT | WIDTH VR’s
X
1. Set FREQUENCY (front panel) at "*10”,
adjust FREQ VR for X = 100MS.
2. Set FREQUENCY at ““0.2” and check X.
(Use stop watch and red LED on front
panel, if desired). If X is greater than 5
seconds, adjust WIDTH VR to slightly in-
crease time; if less, to slightly decrease time.
3. Repeat above two steps until X = 100MS
with FREQUENCY at “10” and X = 5
seconds at "‘0.2"".
Out level 706-1 | OSC LFO | OUT LEV Adjust for 10V p-p.
OUT | VR
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SECTION 5 A XER

Fig. 707-1 707A AMPLIFIER/ENVELOPE FOLLOWER/INTEGRATOR

AMPLIFIER

C

1

o S I i
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707-2: SECTION 5

'-\) 707A AMPLIFIER/ENVELOPE FOLLOWER/INTEGRATOR procedures

1kHz,
Fig. 707-2 —
‘QU"W PP i &
| —‘—l o-{lf}---6
g S VERT
GEN ol (v ]—@ >IN
(Or use VCO) jif_—%—b DC mode
Equip- ‘ -,
Adjustment | Fig. ment | Jack | Control Procedure and value -
Level 707-2 | OSC EF INPUT SENS | Adjust for +10 volts.
ouT
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SECTION 5 KL -2

Fig. 708-1 708A NOISE GENERATOR/RING MODULATOR

MOD BAL VR ——

SIG BAL VR

//
R//'—— NZ LEV VR
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708-21 SECTION 5

)

(R

e 8

Adjustment

Noise level

"X 0SsC RM SIG BAL With any audio signal at the X" input only,
balance ouT VR adjust for minimum output.

"y 0sC RM MOD BAL| With any audio signal at the Y’ input only,
balance ouT VR adjust for minimum output.
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SECTION 5 REERE.

ws;B Fig. 7111 711A OUTPUT MODULE

PHASE
OFFSET VR

) 1 KHZ.
} H// TUNE

VR

REVERB DRIVER \ REVERB IN RMETER
(TO REVERB UNIT \-(FROM REVERB  SENS

“INPUT") UNIT “OUTPUT") L METER o) j

\‘ SENS
Y &

‘\\
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711-28 SECTION 5

""»‘) STANDARD OSCILLATOR

Fig. 711-2

Set for 0" VU ___|

2> FREQ
1 [ Adjustment | Fig. | ment | Jack Control - ° | Procedureand value =~ <
) Osc. calibr, | 711-2] FREQ | OUT 440HZ TUNE | With STANDARD OSC frequency selector at
(L or R) “440HZ", adjust for 440Hz.
1KHZ TUNE | With STANDARD OSC frequency selector at
“1KHZ", adjust for 1kHz.
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SECTION 5

711A OUTPUT MODULE procedures

PANNING
Fig. 711-3
g bl (
o iux::lni i@{ﬁo
- immmi -7 ?UYI
LEFT _
ouT
o Equip- -
Adjustment | Fig. | ment | Jack Control Procedure and value
Meter 711-3 | DB LEFT | L METER SENS | Adjust STANDARD OSC. LEVEL control so
calibration ouT dB meter reads ‘“0"’; adjust L METER SENS

so left VU meter reads 0dB.

RIGHT | R METER SENS | Adjust STANDARD OSC. LEVEL control so
ouT dB meter reads ‘“0”; adjust R METER SENS
so right VU meter reads OdB.
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SECTION 5

"} PHASE SHIFTER

Fig. 7114

To amp

Q
c
)1d
o©
I
m
>
O
-
I
o
Z
m
o
Cc
3
°
c
4

Phase shift i PHASE OFFSET
offset VR “flat’’ spots at the top and bottom of sweep.
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REVERBERATOR

Fig. 711-5

‘ - e ---
(INTERNAL (o}
CONNECTION) ["

SECTION §

' Equip-

‘Adjustment | Fig. | ment Jack | Control Procedure and value
Reverb 711-5| 0OSC REV | REV SENS VR | Adjustso input and output peaks are the same
level ouT level.
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SECTION 5 maE- X8

Fig. 714-1 714A INTERFACE

- WIDTH VR

TRIG LEV VR

GATE $IG. °
GENERATOR
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714-2: SECTION S

Adjustment | Fig. . |. ment. | Jack | Controt' : ... | Procedureandvalue =~ ~": &= .~ . %
Gate trigger | 714-1 | GEN IN TRIG LEV VR| With sine wave input, set THRESHOLD
level {or LEVEL and INPUT SENS controls to pro-

VCO) duce —10dB on the front panel VU meter.

Adjust TRIG LEVEL VR so that red LED at
GATE OUT jack just lights.

Fig. 714-2

(@ Tune VCO's to unison with A3 = 440Hz.
(See p. 701-3 this section for key
designations)

To amp
(Or use HEADPHONE QUTPUT)
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SECTION §

0sC

Fig. 714-2

™} ®. WIDTH VR adjustment
VERT IN

SET FOR “0” VU

i
T

g o_‘:un D
él-:am'ﬁnuf .

nufie
[

r
|
!

}
Equip-
Adjustment | Fig. ment | Jack Control Procedure and value
Preliminary | 714-2a | (Audio VCO front Tune VCO-1 and VCO-2 to unison.
amp) panel controls

VCO width | 714-2b | OSC (See fig.| TUNE and 1. Press C1 on the keyboard and adjust TUNE

714-2b) | WIDTH VR's VR and/or VCO-2 PITCH controls for
stable 1 : 1 Lissajous figure.

2. Press C2, adjust WIDTH VR so speed of
rolling figure increases slightly. CAUTION:
If figure is rolling slowly, be carefu! not to
turn WIDTH VR in direction which causes
the pattern to reverse direction.

3. Repeat the above two steps until pressing
C1 and C2 both produce stable 1:1
Lissajous figures.

4. Repeat the above using C1 and C6.

5. Check that all keys on the keyboard pro-
duce a stable 1 : 1 Lissajous figure.

Tuning 714-2 | OSC TUNE VR 1. Tune VCO'’s to unison as per fig. 714-2a.
(and 2. Using the arrangement shown in fig. 714-2b,
audio adjust TUNE VR for stable 1 : 1 Lissajous
amp) figure. {
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ostar

Fig. 717-1 717A ANALOG SEQUENCER

SECTION 5 k&%

+15V. ADJUST
{Behind heat sink)

—15V. ADJUST

VOLTAGE
REGULATOR

‘Adjustment

Fig."

| ‘ment | duck | Controt "

+15.00V  [717-1 { DVM | See | +15V ADJUST | +15.00V, +10mv
insert,

—15.00v  |717-1 | DVM ;?'72 —15V ADJUST | —15.00V, +10mv
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SECTION §

Fig. 717-2

“SERIES" BOARD

TIMING WIDTH VR
"“PARALLEL” BOARD

VOLTAGE

REGULATOR
HEAT SINK

TIME OFFSET VR

“GATE"” BOARDS

GROUND

A4 LL1ld

NVRTITTAN

—15 VOLTS
+10MV +16 VOLTS
+10MV
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SECTION 5 ¥T1T-C

L

Fig 717-3 Front panel settings for TIME WIDTH VR adjustment
CHANNEL 1 STEP TIME
DIVIDE CONTROL
PUSH START T —u
Q
CHY's
——
TO OSCILLOSCOPE (VERT IN)
Equip-
Adjustment | Fig. ment | Control Procedures and value
Timewidth | 717-3 | OSC | TIME WIDTH VR Set the Channel 1 STEP TIME DIVIDE con-
adjust trol at “1/16" and note the wave form.
{Method 1)

X

Set the Channel 1 STEP TIME DIVIDE con-

trol at “1/32'" and adjust TIME WIDTH VR
for X/2.

X
27

_ N

Repeat the above steps until
these conditions are met.
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717-4 SECTION 5

)

f"w) Fig. 717-4 Front panel settings for TIME OFFSET VR adjustment

PUSH START

STEP TIME CONTROLS

TO OSCILLOSCOPE (VERT IN)

- . | Equip-| IR R s .
Adjustment | Fig. ment |Control .7 . .. Procedures and value M,; R e
Time 7176 | OSC | TIMEOFFSET VR | (Setall TIME STEP controls at 1 ).
calibration

<>

4| 1 SECOND  fe—

i

L
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SECTION 5 g#{¢Jh

Fig. 720-1 720B 2CH PHASE SHIFTER

CH2 SHIFT FREQ VR

CH1 SHIFT FREQ VR
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SECTION S

Fig. 720-2

To audio amp
(Or use HEADPHONE QUTPUT)

7208 2CH PHASE SHIFTER procedures

{procedures same for both channels)

The adjustment of the 720B 2CH PHASE SHIFTER is not critical and is a purely subjective
matter. One method is shown below.

Adjustment 2| mer | Control’ | Procedures and valua 3

Shift 720-1 | (Audio SHIFT FREQ VR | Use the SHIFT FREQ VR to ““tune’ the pitch

frequency amp) of the noise output to the approximate pitch
of the test oscillator output.

Check Check that the SHIFT FREQUENCY control
produces changes in the noise over its entire
range of rotation.
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SECTION 5 y#-3 BN

Fig. 721-1  721A 2CH AUDIO DELAY

C

| / —
( — /// L/\\J
F/J/ _— //

— 204 A0 LAY
| / %52

DELAY TIME VR

CLK CANCEL VR
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721-2 SECTION 5

Fig. 721-2 Test points for CLK CANCEL adjustment

)
100K \\\,\,

TO O
EXTENTION VERT
CARD oI
- « e >\ CLK CANCEL VR's 0SC

o
O o
—>
— N
. N1
-
100K<2
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SECTION 5 721-3

721A AUDIO DELAY procedures

{Procedures same for both channels)

-1 Equip- } o
| ment | Jack | Control : . Procedures and value
Ciock 721-2| OSC | None | CLK CANCEL
‘Cancel (See VR

;'gi-z) | )/7/}’7/ \
T
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(USE VCO |IF DESIRED)

VERT IN

ON

Delay 721-3| OSC OUT &| DELAY TIME | Adjust so that T equals value shown by
calibration & IN VR DELAY TIME control on front panel.
GEN

-l T [~—(2ms)
-IT [—{2ms)

(Do Channel 2 in the same way.)
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