I&=Roland

WE DESIGN THE FUTURE

CSQ-600

DIGITAL SEQUENCER

ELECTRONIC MUSICAL




The CSQ-600 Digital Sequencer is capable of
simultaneously memorizing up to 600 notes and
rhythms. And the Compurhvthm CR-78 can be

connected for loading and playing!

The CSQ-600 is a digital sequencer 1ncorpo-
rating a micro-cemputer that allows the per-
farmance played on a synthesizer keyboard 1o
be {oaded exaclly as it is.

The CV only mede can be used for leading
only pitches {all noles at a tempo). Tempos
and rhythms can be loaded afterwards-via the
GATE REWRITE mode.

A maximum of 600 notes can be stered in the
memory. The paltery back-up system main-
tains a memornized performance for a 'ong-
term without requiring AC power, and this per-
mits replay when desired.

This is cne of the ouistanding features of ve
performance CSQ-600 delivers.

The CS8Q-600 5 equipped with CLOCK OUT
and START/STOP QUT jacks for connection
of the Compurhythm CR-78 for a wide variety
ot rhythm patterns. The TEMPO-CLOCK
INPUT and QUTPUT jacks ailow paraltel con-
neclion of two or more CSQ-600 units. The
CSQ-800 stores measures accurately 1o the
time centrolled by SYNCLOAD, thus precisely
determining the load time via synchronized
load control for optimum synchronized
performance with the CR-78, or muiti-perfor-
mance gperation wilh more than cne CSQ-600
unit. In this way, the functicns of the synthe-
sizer can be greatly expanded.

® The Forwarg Step buiton and Back Step
button enable forward- and back-stepping of
each tone by means of manual control.
Pushing these 2 buttons simultaneocusly dur-
ing LOAD enables rests to be memarized.
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Cormpumiy Controlied

The 4-part memery makes it possible 1o
memaorize 4 different performance separate-
ly. By changing the position of the Part
Selector swilch during PLAY, each part of
tie performance can be played it any order
desired.

CSQ-600 can play stored notes in
PORTAMENTO mcde by memonzing the
data indicating initial ard ending parts. It
can start or cease portamentc anywhere
upon recelving manual nstructions.

e The ltempo of more than one CSQ-600 can
e controlled simullaneously through
TEMPO -CLOCK jacks.

The provisicn of an external centrol input
makes it possible 1o start or slop the per-

formance, ¢r {o step each tore by means of
external gate voltage. In acdit.on, the se-
quence can be started or stopped by the
foot switch (DP-2),

The CSQ-600 s capable of piaying a
memonzed performance at & desired speed
by means of the tempo setting knob. It also
has a buwit-in electronic metronome for con-
venient loading.

It 15 possibie to add keytoard voltage to
slored note data during PLAY, ard the
memaorized sequences can be lransposed 10
any desired key according 1o the key
pressed.

The repeat function 1s especially effective
for arpeggios or bass patterns.

SPECIFICATIONS

Maximum slorage capacity:
600 rotes (or 150 notes per channet)
Calipraten:
CALIBRATION Bullcn
CALIBRATION ADJUSTEMENT Conlre!
Syrc Load Scelen:
MODE Swtch (OFF: 3/4; 4/4)
LOAD/STOP bulten
Lead Secton:
LED load indicater
LED memcry indicator (=5}
LGAD MODE swich (CV ONLY,; CV/GATE,
GATE REWRITE}
RESET button
LOAD bulton
V.emory Section:
LED memory parl irdicalcr (x4)
PART SELECTOR swilch (= 4)
Stop/Continue Play & Step Secton
STOP/CONTINUE PLAY bulton

FORWARD STEP Lutlon
BACK STEP buticn
Play Sect.on:
LED rdicalter -
PLAY MODE switch (ONE TIME: REPEAT)
KCV ADD switeh (ON; OFF)
FLAY Ebutten
Tempo & Metronome Section,
LED 1empo indicalor {quarter roles)
TEMPO contral -
METRONOME BEAT SELECTOR swilch
METRONOME LEVEL swilch {(OFF: L; H)
Portamenlo Sechon:
PGRTAMENTO contrcl
MODE swiich (MANUAL; PROGRAM)
PORTAMENTO MEMORY Lulton
Jacks
CV INPUT (1 V/col 0t +5 V)
GATE INPUT (theeshold: +2.5 V)
CV OUTPUT (1 V/ogt -2V 1o +B V)
GATE QUTPUT (cff 0 V. on: 15 V)
C5Q CLOCK QUTPUT (700 Hz 10 4.7 kHz)

CSQ CLOCK INPUT (7C0 Hz ta 4.7 kHz}
STEF FULSE INFPUT (threshald. 2 5 V)
START PULSE INPUT (ckise-opan ¢r +15 V
Fulse)

STOP PULSE INPUT (close-cpen ot +15 ¥
pulse)

BHYTHWM CLCCTHK QUTPUT {for CR-78)
RHYTHM START/STOP OUTPUT (for CR-78)
RHYTHM SYNC QUTPUT

Power consumpton: 8 W

Dimens on: 450 {w) =305 (d) =35 {h) mm
(17.7 =12.0'=3.7)

Waiaht: 3.9 kg (8.58 ibs.)

Accessones suppled. 1.5 m dual cord HQ)

L

Specilicalions are sub,ect o change wilhoul nalice
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Computer Conticed

The CS(-600 is a computer controlled digitat se-

quencer designed for on-stage livé performance situa-

tions. Connected to a synthesizer the CSQ-600 can

be loaded and played back without breaks in rhythm,

It can memorize a total of 800 notes with independent

_ time values and can be combined with keyboard

' generated passages in live performance. The CSQ-

600 can be synchronized with a Compu-Rhythm CR-

68 or 78 and it can be played simultaneously with

another C5Q-600, a C5Q-100 or an analogue se-
quencer.

The memory of the CSQ-600 is divided into four parts
each consisting of 160 notes. The parts may be play-
ed in seguence or in a variety of combinations and
orders. The sequences can be loaded directly from
the synthesizer keyboard (CV for pitch and GATE for
rhythm) or the performer can store the CV for pitch
. and later either add or correct fhe rhythm with the
g GATE REWRITE. The SYNC LOAD circuit allows
the performer to add information and measures to
sequences and to divide passages into 4/4 and 3/4
i measures. The METRONOME circuit allows the
performer to accurately synchronize the sequence with
the guarter note or eighth note pulse of the measure,

-y

! . Pertamento can be either programmed into the se- '
quence or later added manually while the C5Q-600 is
running. The battery back-up function allows se-
quences to be stored in the CSQ-800 even when the
machine is turned off. The CSQ-B00 is designed to ’ '
be used with synthesizers having 1V/oct control
voltage and positive gate pulse. |t is also designed so
that the interral connections will not interfere when
the keyboard is used tc play passages on the syn-
L thesizer without the sequencer functicning.
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CONNECTIONS

® The GATE INPUT and CV INPUT should
be connected 1o the synthesizer keyboard
outputs.

&

@ The GATE OUTPUT and the CV OUT-
PUT should be connected to the synthe-
sizer ENVELOPE GENERATOR (or GATE
INPUT) and the VCO Modification Signat
Input (or CV INPUT).

® The CSQ-600 is designed 1o accep! ex-
ternal control signals for the purpose of
progressing the steps of a sequence and/
or triggering the beginning and end of a
sequence. The STEP INPUT will control
the rhythm of each note in the sequence.
The START and STOP INPUTS$ which can
be connected to the Roland DP-2 or DP-1
Pedals allow the performer to start and stop
a sequence while simultaneously playing
keyboards and manually controlling other
circuits.
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@ The START and STOP CONTROL SIG-
NALS are ocutput signals that can be con-
nected to other circuits including a second
CSQ-600 for the purpose of synchronizing
the beginning and end of programmed se-
guences with additional circuits and infor-
mation.

O The RHYTHM SYNC jacks are designed
for syncronizing the CSQ-600 with the CR-
78 Compu-Rhythm. These are output jacks
not input jacks. They are used to control
the termpo, etc. of the Compu-Rhythm,

®The CSQ SYNC jacks are used when
the performer wishes to interface the.CSQC-
600 with another C5Q-600. in this instance
the OUT jack should be connected to the
IN of the second CSQ-600 and the IN jack
should be connected to the QUT of the
second machine. In addition the CONTROL
OUT START and STOP jacks. @ must be
connected to the second CSQ-600's EX-
TERNAL CONTROL IN START and STOP
jacks @ in order to synchronize the pulse
{metronome) of the two Sequencers.
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CONTROLS AND THEIR FUNCTION

POWER SUPPLY

® The power supply for the CSQ-6800 is
controlled by this switch. Be sure that the
switch is OFF before connecting the Se-
quencer to the line voltage. Also it is im-
portant that the Sequencer is OFF when
connecting the CSQ-60C to a synthesizer,
@ |f the line voltage in your area is not
stable to within £10% of the voftage re-
quirements shown on the nameplate use a
voltage regulator.

@ Some LED's on the front panet will flash
brightly for an instant when the power
switch is turned on. This is normal and
does not indicate malfunction.

® Avoid using the CSQ-800 in places of
high temperature, humidity and dust.

® Neon and flourescent lights may induce
unwanted noise when placed near the
CS0-80C and other electronic music equip-
ment.

LOAD FUNCTION

@ The CSQ-600 is a digital sequencer that
can store a total of 600 notes {(control
voltages) with rhythm (gate). Unlike an
analogue sequencer that must be set manu-
ally for each note of a sequence, the C5Q-
600 can memorize information directly from
a synthesizer keyboard. in addition it is
possible to memorize the pitches of a se-
guence and then rewrite the rhythm with
the GATE REWRITE circuit.

1. CV {pitch) only LOAD

When the mode switch is set to CV ONLY
the control wvoltages for pitch will be
memorized as sixteenth notes. In playback
the tempo of the pitches with the same
time values can be controlled by the
TEMPGC control.

2. CV/GATE {pitch and rhythm) LOAD
When the mode switch is set to CV/GATE
the rhythm as well as the pitch information
will be memorized. The sequence can then
be reproduced exactly as it was played
during the loading process.

3. GATE REWRITE

When the mode swiltch is set to GATE
REWRITE the rhythm of the memorized
sequence can be reprogrammed. This can
be accomplished by tapping the desired
rhythm on cne key of the synthesizer key-
board after the RESET and LOAD buttons
have been depressed.
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CALIBRATION

® |t is essential to calibrate the CSQ-600 with
the synthesizer keyboard before loading
information to the memary circuit. In order
1o calibrate the CSQ-600 the player should
hold down a key near the center of the
keyboard. Press . If this causes
a vibrato-like effect in the synthesizer out-
put adjust the knob beside to elimi-
nate this effect. Ongce adjusted it will prob-
ably not need attention unless another
synthesizer keyboard is used.

® The five LED lights indicate the percent-
age of notes stored in one part.

This is a useful indicator for determining
how many piches can be added to a se-
quence that is being memorized {each
part can store a total of 150 notes with
rhythm).

® The most common procedure for load-
ing information in the CSQ-600 is to push
the and buttens and then
to pilay the sequence on the synthesizar
keyboard. In sequences that will be repeat-
ed continuously it is suggested that the
player press the button at the end
of the loading procedure rather than the
sTor/ /e ™MYE hutton . It is also possible to cor-
rect or change notes in a memorized se-
quence. After listening to the sequence

* CWYONLY

Note: Be sure that the VCO, VCF or VCA of
the synthesizer are not being modulated by
an LFO etc. while you are calibrating the
CSQ-600.

push the button just before the

first note that is to be changed. Then push
the button (not the button)
and play the new information on the key-
board. Note that all of the information after
the first note that is corrected will auto-
matically be erased.

or

. —»L RESET }r—»l LOAD J—»l KEYBOARﬂ—-—»{S m‘:;’,"‘{,'ﬂ{f,—!- PLAY

-

. i Y
- cvrcare- HESET—,+| LOAD }—»{ KEYBOARD |+|ﬁggr?,r;'5}> PLAY |

| e,
. I RESET LOAD »{ KEYBOARD ﬂm@"g{"fﬂ [ PLAY |
GATE
REWRITE



In the normal load procedure the GATE will
trigger on and off each time a key is depres-
sed.

However with the Legato Keyboard tech-
nique the GATE will trigger ON at the begin-
ning of the phrase and will not change to
OFF until the phrase has been completed
and the final key has been released.

For Legato Style where it is desired to
have no break in sound between pitches,
play on two keys using the technique some-
times used for playing trills on synthesizers
where one key is held down continuously
while the second key is tapped on and off.

.

® Non Legato
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® By pressing the and the
butions at the same time you can load
rests in to the sequence.

When using the CV ONLY mode one rest
will be added to the sequence each time
you press hoth the and
butions. When using the CV/GATE mode
a series of rests will be memorized until
you play the first note on the keyboard.

MEMORY

® The memory of the CSQ-600 is divided
into four parts each consisting of 150
notes. The parts may be played in sequence
(1-4) or may be played fn one of the follow-
ing seguences by activating the necessary
switches (1234, 123, 124, 12, 13, 14, 134,
234, 23, 24, 34, 1, 2, 3, 4). In addition the
order of the four parts can be controlled
manually during perfomance by activating

TEMPO-METRONOME
e —

® The METRONOME is activated whenever
the button is depressed, The LED
above the TEMPQ control flashes at either
quarter note or eighth note intervals. If the
METRONOME LEVEL switch is set to H or
| an audible metronome beat will occur.

® The TEMPO control is adjustable and
can be used to set or change the speed of
the sequence and any machine or circuit
connected to the CSQ-600.

®CS0Q-600 can be synchronized with
the CR-78 or CR-68. By loading rests in
the seguence you can effectively create a
pattern {such as a bass pattern} that can
be combined with the rhythm patterns of
the rhythm machines.

the desired part switch. However it should be
noted that the memory of one channel
must be completed before the newly acti-
vated part can be played. If the part switch
is changed before the first sequence has
been completed a silence the length of the
remaining memory of the first part will be
created before the second part can be play-
ed.

.Thebunon progresses the sequence
one step backward each time that it is de-
pressed. The button progresses the
sequence one step foward eachtime it is
depressed. By pressing the W
button the sequence will be stopped. By
pressing the [stos/SPNI™E button a second
time the sequence will continue where it
left off.

® The audible signal can be set to produce
either guarter note references or eighth
note references.

®\When you are not using the Metranome
when loading information set the controller
to the appreximate TEMPGQ of the music.

® |f you load slow music while the controller
is set to a fast TEMPQ, the memory capacity
will be used up quickly.

®|f, on the other hand you load fast music
while the controllef is set 1o a slow TEMPO,
the rhythm may beceme distorted during
playback.

®\When CV only is used all the notes will
have the same duration. The TEMPC and

® The CSQ-600 is equipped with a back-
up system for the memaory circuit. This
battery allows the information to be stored
up to a maximum of six months without
the power supply on.

Rhythm will only be added during playback
by varying the TEMPG controller, etc.




SYNC LOAD

® By using the SYNC LOAD it is possible
to mernorize infermation divided into meas-
ures of 4/4 and 3/4 time. The SYNC LOAD
circuit can also be used for repeating meas-
ures and is essential for synchronizing
complex rhythms {such as a bass line} with
4/4 measure patterns of the Compu-Rhythm
CR-78 and for synchronizing the CSQ-600
with another CSQ-800.

® Procedure for using the SYNC LOAD:
1. Set the RHYTHM switch to the 4/4 or

3/4 setting {note that the switch must be
in the OFF position when you are not using
the SYNC LOAD circuit}.

2. Set the metronome beat switch to quar-
ter note position. Then press the

button and control the metrocnome speed
by the TEMPO control. )

3. Press the and then the

buttons.

4. Start playing the sequence cn the key-
board at the beginning of the third measure
of the metronome count. (The SYNC
LOAD circuit uses the first two measures
{8 beats for 4/4 and 6 beats for 3/4) to set
the termpo and beat of the sequence 1o be
memorized. Note that during this time even
if you press a key no sound will be

METRONGME -

BRHYTHM

SWITCH LOAD

—»| TEMPO »{ RESET 1 LOAD/STOP

> et =
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PLAY FUNCTION

® Pressing the button causes the
sequence to start from the beginning. The
sequence may be stopped at any point by

pressing the button. Pressing
the m again will start the se-

quence from where it left off.

® Portamento is the gliding of a note from
one pitch to another. The PORTAMENTO
control adds this effect to the control
voltage (pitch) of the output of the CSQ-600.
The effect can be added manually during
playback of a sequence or it can be pro-
grammed into the seguence.

6

Adjust to Desired
Speed

® By setting the mode switch to ONE
TIME the sequence will be played one time
only. By setting the mode switch to RE-
PEAT the sequence will be repeated con-
tinuously until you push the [srop/CONTINUE
bytton.
® The KCV ADD {keyboard control voltage
add) switch allows the synthesizer key-
board to transpose the sequence to what-
ever key is depressed on the keyboard.
The transpose function is based on the
standard in which a voltage of +2 voits
from the keyboard will produce the pitch
of middle C when the VCO is set for the 8
range. The ROLAND SH-5 and System

T!I “1 f(CVADD

+ _L"” KCV ADD
+ _]J_j“—l] KCV ADD

¥ N

=+

PORTAMENTO #

In order to program the portamento effect
set the Portamento switch to program,
adjust the slide control to the desired
amount of glide between notes and push

the button while loading information.

The higher the sliding controt is set the
smoother the glide from one note ¢ the
next will be.

NORmAL 4

memorized. It should also be noted that
starting with the third measure (actually
the first measure of the sequence) all infor-
mation will be memorized. Therefore if
you do not play a note at the beginning of
the third measure a silence will be memorized
into the circuit until you play the first note.
5. If you press the m button again it
will stop after the next even measure has
been added. {Ncte that when the SYNC
LOAD circuit is used the information is
memaorized in two measure groups. There-
fore if you stop the Leoading sequence in
the middle of the 7th measure the SYNC
LOAD circuit will stop at the end of the 8th
measure. ),

KEYBOARD j— atc.

Play The Sequsence on
The Keyboard

100 tmodel 101) use different voltages to
produce the pitch of middle C. This means
that with the SH-5 pressing F will produce
the sequence in its original key and on the
System 100 pressing E will do the same.

® However when using the KCV ADD
function with most ROLAND synthesizers
pressing middle C will cause the sequence
tc be reproduced in the key that was used
when it was loaded. Pressing D above mid-
dle C will transpese the sequence up a
major second. |f the original sequence
was loaded in the key of C pressing F will
transpose it 10 the key of F, pressing G will
transpose it to the key of G, etc.

{ON)
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EXAMPLES OF HOW TO USE THE CSQ-600

1. ARPEGGIOS: Load a C major arpeggio
in PART-1. Then Yad a C minor arpeggio in

PART-2. Set the PLAY MODE switch at —
REPEAT and the KCV ADD switch to ON.

Press . The keys on the keyboard will
now decide the root of the chord being pro-
duced and the Part selectors of the memory
circuit will control whether the chord is
major or minot.

Gyt e

PART — 1

Key — C D E

2. BASS PATTERNS: Set the PART-1

switch to the ON position and Icad a basic

bass pattern. Then set the PART-2 switch

to the ON positon and lcad a variation of
the pattern. During playback you can.

choose eithar PART-1 or PART-2 as the

music progresses.

PART-1 e S @ . -
basic pattern e —— —————— =

PART-2
variation

PART ~ 1 i1} 1)
Key + C iCi F

PART -. 1} 1) 2
Key-» C ' G C

3. REPEATING PHRASE: Set the se-
quencer toLOAD and PLAY the phrase that
vou want to be repeated.

When you finish loading the phrase don’t

press thebuttom. Instead press _ ey
the{FLa7 | button immediately. LOAD: w
When the PLAY MODE is set 1o REPEAT 2

the sequence will be repeated as many
times as you want. You can experiment )
with numerous technigues and applications E T = -
of this circuit. You can produce an “echo” g
effect by gradually lowering the volume

while the sequence is being repeated. You procedure
can also experiment with variations in tone

color while the sequence is being repeat-

ed by varying the VCF controls.

® VOLUME - “acho” effact )
® VCF—variation in tone color




ADDITIONAL INFORMATION:
1. Starting the sequencer with a pedal:
The START jack allows the start of the se-
quencear play function to be controlied by an
external source. The input circuit of the
START jack is designed to accept shorting
type switches such as the ROLAND DP-1
or DP-2.

4. Playing a Dust in the Same Rhythm:
With two synthesizer systems (two VCO,
VCF, VCA and ENV) it is possible to play
two voices in the same rhythm. Load
pitches into the seguencer with the first
synthesizer in the normal manner. Next,
press and play a melody in counter-
point to the second synthesizer‘. The
rhythm of the previcusly loaded pitches
will follow the rhythm being played on the
second synthesizer.

5. Playing chords with the CSQ-600 and
an analogue seguencer:

By combining the CSQ-600 with an analogue
sequencer it is possible to play chords
simultaneously. The diagram shows how to
connect the C3Q-600 to the M-182 se-
guencer of the System 100M,

Connect the GATE OQUT of the CSQ-600
to the TRIG IN of the M-182 and control
the step of the M-182 by the CS0-600. Set
the REPEAT/STEP/SINGLE switch of the
M-182to the STEP position. Lead the first
voice {VCO1) in the CSQ-600. Set the
secend and third voices on the 2 channels
of the M-182 (VCOZ and VCO3}. Step the
M-182 to the last step and start the CSC-
600 {The M-182 will step with the GATE of
the CSQ-600 simultaneously producing
three note chords in the same rhythm,

2. Starting the Sequencer with a SYNTHE-
SIZER GATE:

The input jack will accept a positive going
pulse (+3V to +16V} from a synthesizer
keyboard, etc. Using the keyboard pulse
for starting a sequence can be very useful
when you wish to trigger an arpeggio with
the KCV ADD function included.

3. Progressing the Sequencer by STEP with
the synthesizer Keyboard:

By adding the external pulse voltage (+ 3V
to +15V) to the EXT STEP jack it is pos-
sible to step the sequence one ncte at a
time. The diagram shows how the CSQ-
600 can be stepped by the GATE voltage
of the synthesizer {The CV which has been
leaded into the CSQ-600 can be used to
control the VCF as well as the VCO).

ev——* vco-1 | VCF-1 | VoAt |
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(GATE
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® Connect to DR-55, CR-68, CR-78

6. Playing Simultaneously with in Rhythm
(Step):

When the trigger of the Compu-Rhythm
CR-68, CR-78 or the Boss Doctor-Rhythm
DR-b5 is connected to the STEP jack of
the CSQ-600 it is possible to Play (STEP)
one step at a time. Load pitches and set
the PLAY MODE switch at REPEAT. Press
the sequencer button hefore press-
ing the Compu-Rhythm button.
When vou put the KCV ADD switch ON
you can play with the root of any chord
you want.

® Example cne shows an arpeggio pattern
using the 16 beat trigger of tha DR-65, or
the CR-68, 78.

® Example twe shows a bass pattern using
the 8 beat trigger of the CR-68, 78.

® Example three shows how the CSQ-600
can be controlled by the output of the DR-
Bb in the accent position,

® Each output power pulse of DR-b5, CR-68, CR-78

7. Simultaneously Playing with the CR-78 A — P————
(CLOCK): DBS SR So——— —S— S,
By connecting the CR-78 with the CSQ-600 DR-55 dd d o s o g Jde e

as in the diagram it is possible to play a
completely free rhythm,
®n this case you must load with the

CSQ rhythm with accent

SYNC LOAD. Set the MODE switch of the & J J J J J J J J
SYNC LOAD to 4/4.

eWhen  you press the SYNC LOAD CR-8 15 e e el ]
button the CR-7B wil! start with the metro- CR-78 (B EX BN EEENEEN., J d i

nome. After that proceed with the SYNC = e B

LOAD operation. (If the START/STOP of COMBI the output pulse of the base drums, high bongo
the CSQ-600 and the CR-78 functions are in
the opposite mode press the START/STOP
button of the CR-78 once.}. EX-1

EX-2 (reat sound in one octave lower)
A auto arpeggio using the 16 beat trigger

« auto base using the 8 beat trigger

] 11
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® Connection with CR-78
‘STAF{TCSTOP

it

CLOCK




® CSQ-60¢x2

STOPOUT — STOPIN

STOP SIG START OUT — START IN
START SIG ) CLOCK OUT > CLOCK IN
CSOCLOCK

ibasic connection)

The second LOAD CS5Q- 600 + Syntheslzer

8. Playing Simultaneously with another
CSQ-600:

As shown in the diagram you need, three
extra cords to run the two CSQ-600 Se-
guencers (one for the CLOCK PULSE to
make the tempo of the two CSQ-600
Sequencers equal and two for sending the
START and STOP signals.}.

® You must load the information in the
SYNC LOAD position when you use the
muitiple CSQ-6800 system. The first foad is
exactly the same as the regular SYNC
LOAD procedure. The second load should
be made while listening to the information
in the first load procedure.

® When the LOAD/STOP button of the
second CSQ-600 is pressed it is possible to
hear the metronome. Information can be
loaded starting with the third measure.
Because the first C5Q-600 is in the PLAY
mode it is possible to hear the information
on the first CSQ-600 while programming
the second sequencer,

10

The first LOAD CSQ-600 + Synthesizer

The first CSQ-600

wait two

LOAD  measures LOAO
RESET|—» | —— —r— playmg —
STOP STOP

The second CSQ-600

-
wait two

LOAD measuras LOAD
REST |—» playmg — —- PLAY
STOP STOP

®The example of 3 CSQ-600 + CR-78.
*Use Multiple jack Boss J-5 to devide CSQ clock.

STOPSIE
START 16— |
- ™
STOPSIG
E % " START SIC_ g, “‘\
(= C8Q CLDCK‘.:-__
me -
CS50 SYNC CS0Q SYNC
v N IN

“The third LOAD CSQ-600 The second LOAD CSQ-600  The first LOAD CSQ-600



SPECIFICATIONS

Maximum storage capacity:
800 notes {150 notes x four parts}

Calibration:
CALIBRATION button
CALIBRATION adjustment control

Meatronome:
LED tempo indicator
Metronome lavel switch (H, L, QFF)
Quarter note, eighth note, switch
Tempo controi

Load Sectian:
LED load indicator
LED memory indicator (x5}
LOAD MODE switch {CV ONLY, CV/
GATE, GATE REWRITE) o
RESET bution
LOAD button

Optional

PEADAL SWITCH DP-2

Sync Load Section:
Rhythm meter selector (4/4, 3/4, OFF}
LOAD/STOP button
Memory Section:
LED memory part indicator (x4}
PART SELECTOR switches {1-4)
STOP/CONTINUE PLAY button
BACK STEP button
FOWARD STEP button
Play Section:
LED indicator
PLAY MODE switch (ONE TIME,
REPEAT)
KCV ADD switch
Portamento Section:
PORTAMENTO button
TIME level
PROGRAM/MANUAL switch
Power Supply:
POWER on-off button

Jacks:
GATE, CVinput (CV = Toct./V, 0V ~
+56V) {(Gate=on at +2.5V)
GATE, CV output (CV =1toct./V, —2V~
+8V) (Gate=0FF: 0V, ON: +15V)
CSQ SYNCin, out {clock)
EXT CONT IN step, start, stop
STEP (+2.6V), START (open or
+ 15V}, STOP (open or +15V)
CONTROL QUT start, stop
RHYTHM SYNC clock, start/stop, sync
out (START SIGNAL, GND, CLOCK}
Power Consumption:
8w
Dimensions:
460(W} x 305{D} x 95{H})mm
Weight:
3.9kg
Accessories supplied:
1.5m dual cord (H-41) x2

Note: Specifications are subject to change
without notice.
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CSQ-600 SERVICE NOTES

First Edittion
. Maximum storage capacity —----- 600 notes (150 notes/part x 4)
011 S —— Input - 1V/oct, OV to +5V;  Output - 1V/oct, -2V to +8V
GATE ————- Input - Threshold +2.5V; Cutput - 0ff: OV, On: +15V _
CLOCK === Output & Input - 700Hz to 4.7Tkilz
STEP PULSE INPUT ———omm—o— Threshold +2.5V
START & STOP PULSES INPUT —--— Close-Open or +15V
START PULSE OQUTPUT —-emmmmme Normal: OV, LOAD or PLAY: +15V
STOP PULSE OUTEUT ———————————— Normal: +15V, LOAD or PLAY: OV
Power consumption ——-————w————— 8 watts
Dimensions —--—m——mmmm—e—emmem 450 (W) = 305 (B) x 95 (H) mm ' 1‘
17.7 x 12.0 x 3.7 in
w Weight ———m=m— et 3.8 kg 8.58 1lbs
Panel H75 (O72HO75) Switches SLE-622-18PS (001-268)
Switch SLE-623-18PS(001-201) ' Rubber bushings no.20 (068-020)
Pot. EVHLWAD2SB1S Switch SSBO2335-12PN(001—183)
(030-951)
: Switch 88B02242-12PN(001-182)
Button no.8 (016-008) 4
Screws 3 x ZO?m Trus.%r
LED: LRO601R (019-009
P @ Screws 1) -&
N s . - %3 x 10mm Fe,Br
Screws(ll.places) | | P Tap-tight,bind
3 x 6[[]1]1 Fe,BI‘ i A . Lo i HI.
Kn?b no.l?B
, | 016-103
Switches ® @ pot.VMLORK20B16
w/button (028-766)
SCK41167
(001-276)
Side panel HZ21
(066HO21)
switch gset of R & L
SSB02325-12FN
(001-183) EKnob no.4
— ©) ®) - (016-004)
y pot.
Switches w/button EVALOPC15A26
W SCKA1168 (001-275) When ordering keysw1tch,‘ (029-577)

denote the legend.

=Roland Printed in Japan AE-2 1



DISASSEMBLY

TO AVOID ABRASION on inside. surfaces of side panels, cpen the top and side

panels simultaneously by removing the screws indicated with circled numbers,
except (D-—C).

OPH114 can be removed off the top panel by unscrewing at the foil side and
by pulling out TEMPO and TIME knobs on the top panel.

Switch

SDGSPOO1-1 (001-21%)
100V

SDGHP001-2 (001-216)
117V

SDGSP502 (001-217)
220/240V

OPH114

OPH115

Power transformer

022H0244d 100V
022HO24C-A 117V
022H024D 220/240V

PSH?9 100V
PSHAD 117V
PSH41 220/240V

* In ordering PCB replacement, suffix alphabet to the name , if any.

Rubber foot G-5 (111-021)

Screws 3 x 10 mm tap-tight B,
binder

Rubber foot G-7 (111-023)

|
|
|
{
|
|
{
I
l
'
i
1
1

Screws 3 x 10 mm Fe, Br, tap-tight B, binder

Jack SG7622 DIN commector
(009-012) ={EEO000oDIGHO]) o TGS0250

(13429604)

Screws 3 x 10 mm Fe, Br, tap-tight B, binder



CSQ-600

I/0 lines, an 8-bit timer/counter

snd clock circuits.
Used in the CSQ-600 is a }JI.PDBO4BC—
077 or 256 version.
data dedicated to the CSQ-600 are
stored in the resident memory.

#PD8048C
Designation FPin Function
No.
DB of 12 |—
) 1| 13 Switching —! OV and
(Data bus) 2} 14 rsca.rming RAM ™ GaTE asta
3| 15 CV data LED
4 16 address during
51 17 RAM address
6| 18
7] 19 | Output Gate signal
Pl 0| 27 |RAM address, LED select
A 1! 28 |RAM sddress pEDE04BC-0TT & PEDE048C-256
(Port 1) 2| 29 [RAM address " Difference in Function between
3| 30 |RAM address the Twe in 3TOP MODE
4| 31 | LED +timing
5| 32 | Cutput Ced/H, Gate hold timing -071
6! 33 | RAM C2 enabie Accesses to anoth?r memory
7! 34 |Metronome timing chip upon PART switches
; resettings.
P2 o 21 |...
(Port 2) ) 22 |- : . Kee th;zz:me PART until
2| 23 | CV IN by-pese enable during the STOF mode ceps :
3| 24 | Portamento ON/OFF : PLAY or LCAD is presgsed.
4] 35
51 36 :
sl 37 Read switches stams during switch scanning
Tl 38 |
RESET 4 | Input to reset the 8048 when power is ON
INT 6 | External gate input
TG 1 [Digital data input during A-D comversion
T1 39 | Accepts TEMPO clock output:
XTAL 1 2_ BExternal source inputs for ‘internal oseillator ( Start . )
XTAL 2 3 : _
®
(Top View) -
LOAD
T 1 ~ O Ve +5V)
XTAL.L 2 a7y
xraLl 20— 3 sf——m0 p7
RESETO—— 4 7 -—-Om
BO— ¥~ P25 -
m—: o
EAQ————17 H FIT
Bo—s —O P ov GATE Is
PSENG=——T0 0P ONLY REWRITE any key
WRo-—7n . Yf—=OPH pressed?
ALEG——H1 H|———G P12
DBs iz B—0FLR
DBy Qre—f13 Bl Pl
DB: Grm—e14 P
B ge—efis 26 }———0 Voni + 5V)
DB O~—15, 23— PROG B
DBs O=—Ji7 Ul Pn Write CV Write Write Pass
DBs O~—t18 23— P2 ¥rite cv GATE
DB O=——=1i3 2j—=0PlU GATE at a and into
10V 0———40 2 QP2 constant GATE RAM
rate into
{twice RAN
VMETRONOME )
The PPDBO48 is an 8-bit parallel into RAM |
computer fabricateéd on a singie '
sillicon chip. The 804B containg
IAdd 24
z 1k x 8 ROM program memory, 27

5V
ov

.

5V

ov

approx.

&ppPTOX.
-- _Port

Program and

/A

lasput result J
o



rddreas

CV and
GATE data
during '

RAM address

I'OF mode

tch scanning

]1PD80480-077 & pPD804-BC-256
Difference in Function between
the Two in STOP MODE

=077 B
Accesses to another memory
chip upon PART switches
regettings.

-256

_ Eeeps the same PART until

PLAY or LOAD is pressed.

r iz ON

version

al oscillator

©pENPO GLOCK - view at CF3
SRR RRRRARAN
o 11T H H

15ps

"”"’a.pprox
7 —l Tort 1 (4) \ view at CP3
ov '
8v ""--,_7-- 28Cns
approX. swltch

sca.rmmg > :

dr .loops(alternately)
not %1&3

D/&

= 500m '|D’ §

1d1ing(~2V — +4V)
(varigs with the
number- of LEDs

lighting)

view at IC112 pin T

S70P (keyboard
play)

visw =t 1112 pin 7

PLAT (ECV ADD off)

! view at IC112 pin T

- k-qops

Output result

CV and GATE HOLD pulse

view at IC120 pin 12

8LOCK DIAGRAM
10101
PCRT 1 7
| I
f ] N
FORT 2("ﬁ —# BWIPCH
GATE IC130 MATRTE
IN &7 i
a1 — ] N )
oy m 110 RAMs l
osq T0 DB LAT I0102- |-
ggmc comparaToR T 10105
r-o ] 10106 [_- 1
[
i s IC114 ’ EUL_F;B;
- :gmc TEMch
LogT CLO
QENE
é" I0108,109




TITTTTTTTTT

view at CE3

ort 1 (4)

TEMPO CLOCE

IERERARER]

280ns
LOAD

A/D D/a
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{keyboard play)

I‘w———[ view at IC112 pin 7T

900pus l :

Port 1 (%) view at €120 pin 12
280us
——gr ,loops(altemately) U
i
! S
‘D/A  idling{-2V — +4V . .
E;] /A 01ing(~2V - +47 ) view at IC112 pin 7 200ps
' number- of LEDs PLAY (ECV ADD on)
lighting) A/D D/A = {keyboard play}
= 5 view at IC112 pin 7
Yy ', view af IC120 pin 12
: . =
i D/A S70P (keyboard . U . Port 1 (5)
' play)
i view at IC112 pin 7
GATE HOLD
Port 1 (5) view at IC120 pin 12
—- oS
FLAY {ECV ADD off) L N N N Sy Y S
ll N Lk_g Q130 base
| view at IC112 pin T '
OV and GATE HOLD puise view at ICL20 pin 12
GATE OUT
60ps off on r————
BLOCK DIAGRAM -
[
10101 -
PORT 1 METROr-
N NOME
e 4 \{ ,r LATCH T
N A }—— ic
] PORT 2 SWITCH LED 122 SINC
GATE Ic130 MATRIX s Jlj LOAD
IN INT —
0—-[ p RHYTEM
- Ql1L N START/OUT_
ov IN 10110 A RAMs
-y
To DB Y - LAT 10102- CAL Q129 GATE
gsq T pieal — GATE \ oUT
YNC COMPARATO, 1 05 A BorD —
IN T lﬂ_l_J
o 10106 l‘ x
{ | | D/A 8/H
' 080 I¢114 BI)T;FER OO~ Ig TA- ¢v our
' SYNG TEMPO VRTR q1%2 TQ P2
{ 0T GLOCK
GENE -
: 10108,109 c1e __1——\:
REYTHM
1c128) SYNC QUT
. DIVIDER
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CIRCUIT DESCRIPTION

This description is composed of two parts:
the General description which outlines the
funetions of CSQ-600, and the Details which
centers arcund A/D and D/A converters since
these are practicdlly the heat of this unit.
Complete understanding of A/D and D/A con-
version circuits will be z great help in
performing adjustments in Section II. Also
described in Details are functions of SYNC
LOAD and RHYTHM SYINC circuits.

Function. of "One chip computer”
nPDB048

C38Q-600 performs its functions with,PPD—
8048 2% the center position for zll,
including the following in its perform-
ance cycles: ’

1. Switch Scanning

2. D/A Conversion

3. A/D Conversion

4, Write/Read of Data to or from
External RAM

5. Timing for Lighting LED Indicator

6. Triggering of METRONOME

7. Holding of GATE CUT

GENERAL

1. SWITCH SCANNING

1
Switch
matrlix

a3
DBﬁ ; :\/ Buffer

0 74L308

Port 2
8048

HPD8048 starts its running cycles beginning
with switch scanning. Intc DBO-DB4(datz bus)
of 8048, 5-bit signals are being ocutput in
accordance with the resident program, which
are then brought to the switch matrix via

the buffer. At first, L is output from TB4
while having H from other DBO to DB3. At

the next instant DB3 becomes L while DB4 to

H; and still next L on DB? and so on,repeat-
ing such output changes 5 times on these bit
gignal combinations. Depending on which key

is depressed or in what pesition the switches

are, corresponding signals are fed back througt

4-7 on Port 2.

2. D/A CONVERSION -Digitsl to Analog -

5
Port 1
8048
_ o—N ! Buffeﬁ—
DB{ 74LE0 DAC S/H
to
o PORTA-

MENT

The D/A Converter transforms the sequential data
(switch scanning, RAM address, CVs, etc.), which =
being output from the 8048 through internal pro-
gramming, intc analog voltages.

Since the D/A converter (DAC) employed here is a
summing type, with a weight-resistor-tree connec=¢
to an inverting input of an op amp, each bit in :l
digital data is converted to an analog voltage in
value to double the one immediately subordinate :{
each. When CV data are on output, pulses synchro-?
nized with CV data are supplied from no.5 of pors
to the Sample and Hold (S/H) ecircuit, and the anal
CV voltage corresponds to the data are held on C

3. A/D CONVERSION - Analog to Digital -

8048
Buffer
DB [ &
SO 741508 DAC
T0
vDe [Level
.@“_o shift]
10110 CV 1IN

Comparator

Since the CV IN is an analog voltage,it must t=
converted to digital data for making the storing
in RAM possible.

The method employed in the CSQ-600 is
"successive approximation conversion™ where ea:!
bit, from DBé (for MSB: most significant bit,zo
DBO [(LSB: least significant bit), is being ss
successively to output "1" which, after beirng
D/4 converted, is to be compared with CV IN =%
the comparator (311}.

The comparator will then output "0" (low) if
CY> VDG, or "i" (high) if CV<{VDC, onto TO.Wren
H is ocutput to TCO, the corresponding digital
data is "reset” and becomes 0. Such "set" a-d

callel



"reset" is repeated 7 times for bits from DBé
to DBO and with the resultant value from such
"set" and "reset™, the digital datz of the CV
IN is produced.

4. ADDRESSING EXTERNAL DATA MEMCRY

74L842

DECODER
AP

RAM SELECT

\L_L_L_L,l_

it

Ic1o7

Port

3
2
1
G

W
8048
E

=S

T0L

Although the data are B-bit format, they are
divided into two groups of 4-bits, upper and

DATA 4 bits

lower 4 bits, and are written/read into sep-
arately from external RAMs(pPD444C). Storage
locations for PARTs are as follows.
bleock consigts of 256 bytes.
* pPD444 is a lk-byte {(1k-word by 4-bit)
CMCS RAM organized as 256-byte x 4.

Bvery

1k = 1G24, 4096 bits
LOWER HALF UPPER HALF
ICi02 IC103 10104 IC105
PART 1 PART 3 PART 2 PART 3
PART 1 PART 3 PART 1 PART 3
PART 2 PART 4 PART 2 PART 4
PART 2 PART 4 PART 2 PART 4

Decoded signals from Port 1, nos. 2 and 3
select a RAM.

Signals from Port 1 ncs. 0 and 1 select &
chip in the RAM.

Address signals from DB, latched on IC106 by
ALE, select memory cells in the chip.

When WR goes low, the data are written into,
and when high, read from the cells.

5. GATE HOLD

Port 1

7l |Butfer | GATE s
DB 741808 | [EOLD  nupm oUT

CSQ-600

From DB7, the GATE signals are alsc being output.
They are held by the signal (the same as for S/E)
to become output of GATE signal.

6. LIGHTING of LEDs

4
Port 1 i
8048 !

jCib M
DE TN Jouzzed

j 741504 LED

] ——
S

8ignals for lighting LEDs (except TEMPO) are
supplied from DE. However, various signals are
transferred over DB lines at every instance,tim-
ing pulses are given from Port 1 nos. 0 and 4 to
contrel the LEDs being driven when there are
lighting signals.

The pulses are synchronized with those of TEMPO
CLOCK GENERATOR and are output at a2 rate of one
pulse for every eight CLCCE pulses. Because of
this, lighting on/off cycling rate is also
changed along with change in TEMPC, but the cur-~
rent amcunt to LED is still being kept unchanged
through a means to maintain duty ratio constant.

7. METRCNOME DRIVE

In LOAD mode, two pulses concurrent with TEMPO
are being output (in period 480 times the CLOCK
pulse, in pulse width 14ps and SSOPS for alter-
nate output). METRONOME amp is driven by both
pulses but since the shorter pulses of l4ps are
filtered out by the integration circuit before
arriving at LED, the longer pulse of BSOPS only
is used for lighting the TEMPO LED.

l4us  380us
E b —ﬁ?if
7 INTE h |;
Port 1 GRATOR [DHIVE |
SR

8048 : ]
i IMETRO- (

BEAT worE |




LOAD E Note:
X .
T The digital data in thie
1 anut CV}___}Y____\_zV -1V OV 1V 2v 3V 4V 5V 6V TV manual are expressed in
R : Decimals.
5 A/D | __ 36 __ |
CVD 1
( ) \oo 12 24 36 48 60 72 B4 96 108
]
/{Decimal number ) =
_ I PLAY
VD124 | 26724 ; 3 g 4
3 jevp 2) =12 g1 4
\¥) =
| 1] =
~ )
Btore ™
bara L2 . 7R e e
(cvo2)!}{ oo s | =
R ————e— e O PR
. i A  ADD OF
e . o
\‘ 4 T ‘
oV
CVD2+24 __.:I'_Zf_zfl, \‘\._ ________________ ——— 1N [E h igﬁg :
4 |(=cvp 1) =36 N AN pressed
N \ \
N \
A\ .
\\ %’*—'“—“\‘"‘3‘5"«8 e A/D
N \ (CVD 3}
Iy AY
N SIERERR) CVD3-24
A SIST 7 (cp 1)
\ " all P =
: Sl &
‘ ’; L [CVD2OVD
00 12 2 6 48 60 72 84 96 108| 3 Y _
6 D/E |2 S : ' § oo _2/a ] ‘
_ T v -2V -1V Qv 1V av 3V 4V gV 6V WL : &‘
Oubiput b------=-==--~ - ~|LOAD/XCY ADD QFF | . Cutput
7 v : i v
c {  PLAY (ECV ADD OM )

DETAILED CIRCUIT DESCRIPTION

Since in the CSQ-600, the key voltage which are
analog quantam are first converted to digital for
storing in RAM and ‘again afterward are converted
to analog for CV QUT. These A/D and D/A conver-
sions are just as important as the heart is +to
man. It might be saild that without understanding

of these conversion principles and pertinent

%, For this reason, storing data for KCV IN lower
than OV into RAM is unnecessary. Besides,© bits
(26 = 64) are enough in handling voltages 0 to
5V; the number of pitches are 61 if taken in
the ratio of 1V/oct. But 7 digits would be re-
guired for covering 61 notes if started from
OV = 24.

analog vs digital data relationship, all adjust- To make OV = 00(in decimal), numbers 24 are be-
ment services which are related to key voltage ing subtracted after A/D conversion. Digit "1"
circuits become difficult to perform correctly. in the data corresponds te analog voltage 83.3mV

With this in mind our description will proceed or 84mV

cent keys on the keyboard.

-~ a potential difference between =adja-
along with the line as numbered in the figure

above.

1. Btorage capacity of the RAM in the CBQ-600 is
5 volts in fterms of analog quantity.It accepts

KCV within the range of 0OV to 5V or 61 notes. 4., Reproduction of CV in Memory —--—— 1

As described on later section 5, 0SQ-60C is so - LOAD or PLAY (with KCV ADD "off") -
designed that it can output -2V KCV from OV
KCV input. Therefore, the smallest CV to  be
processed in the C8Q-600 cirecuiltry is -2V and
the digital data are made to 00 for -2V, 24

for OV.

In this case, when D/A conversion is done after
addition of 24, which is the same as subtracted
to the data from RAM, the same
original analog voltage can be reproduced after

before storing,

D/4 conversion.
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CSQ-600

. Reprcduction of CV in Memory

#PDB8048
order |A |B |C IDE |F |G H
Value | 6496|8088 84|86/[85(1 84
6411 (2|1 jr 1 (2 1]l
32 |0 |1 |0 |0|0 |O |O 0]
1610 |01 |1 ]2 (1 |1 (|2
%0 glojo (o |10 0 |o|lc
-
< | 4|00 (0 |0 |12 j1ila
2|10 (0o oo i1 |o |0
Liofolojoloio [allo
0
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Buffer DA ADJ
T4L308 VR104
DB6 p
» M5B él " 2 VR105 WIDTH
DB4 l - ] q
W mna S/Hl—s
—_ to
: PORTA-
b | VR106 MENTO
oV ADJ
[ - N |
DBO LSB t: 20
-

e
B
e
£
g F I T S R
(=
4.626 _
7. 29p 4.959
n
— TIME

- Transpose under PLAY mode,
with KCV ADD "on"

08Q-600 has the function to have the notes
in play mecde transposed up or down by ad-
ding an external key voltage to the CV fro
memory: with a 2 volts key voltage added
original notes are reproduced in the same
pitch as they were; and OV key added, the

notes are downed by 2 octaves.

m

The key that delivers 2V KCV is designated

as a reference key in this book.

For instance, when OV is stored in cells,
depressing a OV key(the lowest key t¢ be
accommodated) will cause the CBQ-600 to
output -2V. To furnish this the following
must be ture:

OV digital data stored in RAM (QVD2 = (0O)

+ OV KCV digital data (CVD3 = 24) =
To satisfy the above,

" OVD2 + CVD3 - 24 = output data"

_¥DA

41V
level down

A/D and D/A CONVERSIONS (detail)

When MSB is first set on,the signal
"im" is output to DB6.When D/A converted,
the analcg voltage (VDA) here must be 3.333V
which, after shifted down by 41mV, becomes
3.292V (VDC).
input of the comparator and is compared with CV IN.

This time VDC goes to noninverting

In the case shown in figure sbove, this CV is 5V,
sc CV Iﬁ> VDC bringing the comparator's output to
I, to have DB6 remainded as has been set to "1".
Next, DB5 is gset to "1". This time the digital
data is the sum of DB6 and DBS, and the comparisocn
becomes CV IN<<§DC, to output H and to "reset”
gsignal of TO and to have DBS return to "O".

This kind of comparison is repeated 7 times down
to DBO (LSB). The sum of the digital data of the
bits remained "unreset", then, is made tc be the
dats of this CV IN, with which the CV IN is stored
in the external RAM.

Although CV IN is in fact an analog voltage, it
steps up or down like a stircase wave as the note
Therefore, if VDC is shifted down by an
amocunt egqual to about one-half of the voltage

changes.

difference between adjacent keys (KCV resolution),
a voltage fluctuation within the resclution of the
comparator does not bring effect on the digital
data, as shown in the cirecle in the figure avobe.
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RELATIONSHIP BETWEEN CV ADJ (VR106) and CV DATA

In LOAD mode and with the converter
that is correctly adjusted, suppose
that we turn VR106 (CV ADJ) slowly
clockwise while holding 1V key de-
pressed on the keyboard. Then you
can obgerve VDA (i. e. CV OUT) in-

creases gradually, and likewise VDC vDC

(VDA - 41.7mV} ascends along the
dotted area as shown in Fig. 3.
That is to say, although the digi-
tal dats is unchanged, the voltage
for that data is increased.

But, still kept on turning VR106
to have vD®overcome 1V line for
the digital data 36 as shown din
Fig. 4, it causes the ocutput of the
comparator to be turned to "H" and
the digital data re-written to 35.

Figure 5 shows that state as being
adjusted by turning VR106
clockwise to have CV OUT

again to 1.000V.

8till turning VR106
further will repeat
the same as above

3,292(3.333 -0.041)

PRI SRR P - I

1.959 cV IV =

An example of A/D conversiom

0.959  1.042

0.626 '

.64 32

So0000 o opone 2IT0030 010160 0100100 osopttd proom,"a/pofav from DB6&-DBO

e

CV OUTPUT Variation

and to rewrite to

Time ;

comparing pericd >

48 40 36 38 3T 36 Data

Fig.

Cutput increases Further turn

LOAD mode with as VR106 turned  VR106.

34. 1V key being held g O LOckvise. When VIC ow
But, when fturned down. I T 1V a little,
counterclockwise, its data

: becomes
the data will be ! ov » rewritten.
rewritten to a VRiO6 our T Tvpe
larger number 1.042V E??[f__*;_a_,k,_
each time. 1.000V 7 ﬂ‘l/.:’ / N SURIET - SN - S

0-958V ! 2] t
39 38 37 36 35 3¢
When watghing this :l—ﬁ-——-—+ _ 'lw -
on a digital voli- 41 TJV — time f# r
A 40 3638 37 36 i
meter connected for Fig. 2 level down 3
observation, the } 036338 38
. Fig. 3
display will be as DATA
illustrated in Fig. 2. .
Fig. 4

Now, suppose that we have turned VR106
a littke too far to have the digital
data 35 for CV IN of 1V (as in Fig.5).
It is all right and causes no problem
as long as we have KCV ADD turned off,
because under these circumstances, any
shortage or excess of voltage cculd be
compensated for by biasing through this
CV ADJ potentiometer.

But, once we have turned KCV ADD on,the
whole matter would become different, to
be explained in the next paragraph.

VDG

e e | S

’£:L VR106 is further

= turned cw to have
N \1:_ OV OUT match to 1V line.

DATA #6 3 jz,u:t iF Fig. 5




WHEN DATA IS INCORERECT,
FRODUCED on OV OUT

Taking for instance the
‘case of each having OV

CSQ-600
FRROR WILL BE
With KCV ADD "ON"

IN 1V converted into 2 3 4, 5! 6 7

i MODE substrac- addition DA cv
digital 35 (B and C, CVDY 4iom Cvh2 INPUT ouT
table right) in place 51D
of 36, we will explain A’(normal} 36 24 - 12 24 36 v
as followa:

A 75 24 | 11 24| 35 17
S ) ¥ =

NOTE: Figures in. top row o KEXD%DD 35 24 11 4%9¥£;§%) 34 0.9167V
refer to those in illus- x This is when the 2V key is depressed so as to have the
tration at left on opposite same piteh on CV OUT with CV IN in memory

page.

Case B is when VR106 is adjﬁ%ted to reproduce
CV OUT of 1V even if in earlier stage the dig-
ital data lacks by 1.

In this case, since the numbers in previous
subtraction, and subsequent addition are both
the same (24), the analog amount at the output
receives no effect to differ after A-D-A con-
versions.

In €, however, despite the fact that the KCV
(being pressed) is converted to digitsl data
number short of 1, it is =zdded to RAM-stored-—
data after subtrzcting 24. As a result there

is a double shortage, bringing after all the
shortage by 2 before D/A conversion pfior to
CV OUT. Through this D/A once again, 1 out of
these 2 can be compensated for by VRLO6, but
there is 8%ill remained of 1, which brings lack
in pitech of a semitone ("1" in digital data) on
tone reproduction.

Thus, a maladjustment of VR106 produces a de-
viation on reproduction when played with KCV
ADD "on". Cr, it can be said conversely that,
through finding such deviation on analog volt-
age, it 1s possible to check digital data errors.

WIDTIH ADJUSTMENT with VR1O7

This potenticmeter VR1O07 is for use to correct
the gain of IC112 so zs to have D/A in
relation of 1V/oct, that is, when the
changes by 1, CV OUT changes by 83.3mV,
When YR107 is reguired f%r read justment, it may
also be necessary to readjust VR106, since

proper
data

turning either VR results in interaction be-
tween the adjustments. Therefore, both VRg
need to be adjusted in turn.

Also care must be exercised to avbid an exces-
sive turn of the VRs which will bring diffi-

culties in performing these adjustments.

/A ADJUSIMENT with VR104

This potnetiocmeter is for the gaih adjustment of the D/4 converter,
and it is in particular for DB6, This DB&6 is for the data weighing

the most significant bit, so

one and warrants the careful attention. Sources of fluectuation and
deviation such as those coming from the preceding stage of IC118,
IC119, on impedance or cn ocutput voltage, and resistance variation
in resistor, etc. are to be compensated for by this VRIO4.

Since the digital data that makes DB6 active is in number over 64 or
3.33%V in OV, Tluctuation brought through DB6 data will effect all !

CV of higher voltages as shwon in the
be. best to adjust VR104 as follows:
-get the LOAD mode and complete

its adjustment is the most

figure. In practice, it will

both CV ADJ ernd WIDTH ADJ, +then,

Deviation in this
step will be carried
through the upper
steps.

3,333V Lo - 5gd T

critical

B.BSOV;"(L,'f .

cvoour) i

i
1
I
[l
'
'
1
s
'
I
I 1

|
'
1
1
1
1
'

52 £3 & 45 66
—

holding down the key for 4V. Set VR104 so that OV OUT equals 4.000V.



RHYTHM SINC

- CLOCE PULSE -

In C3Q-600, tempo {duration of a beat) for. BEAT J ig designed equal to that of
120 clocks of the tempo oscillator. '
- 960/8 = 120.
The output of the oscillator is also divided by 40 in IC128 to create tempo of
24 clocks to be used for CLOCK OUT thrcugh DIN socket, 24 clocks per J,
This output is further divided by 2 in IC125 %o provide tempo for EBEAT
sisting of 12 clocks, TEMPO CLOCE for CR78.

by 8 in frequency

con-

_ SDART & STOP PULSES -

H
Rhythm unit, when cogiects and works with CGSQ-600, starts and stops in synchro-
nous with the switchings of LOAD/PLAY and STOF/RESET on the sequencer.
Either $IC122 sendes LED drive signal (LOAD or PLAY) and latches it which is
gsent to NOR gate IC127. )
Upon receiving cne of latched signals; I1C127 ocutput switches to low and stays
low during PLAY or LOAD mode. For starting and stopping OR78 rhythm the high
output (inﬁerted) from Q152 is differentiated at its rising and falling edges;

-

resulting pulses are then ORed and Inverted respectively to become distinet
positive going pulses. CR78 will run and stop only when positive going pulse
is applied to its START/STOP jack.

* Qutput from pin % of Timer IC1l23 signals Clock dividers to keep clock pulses
low for 5-10ms after PLAY or LOAD is pressed.

LEDs
rnsmmms
: LOAD
-IC108 LATCH
CPU 16109 10127
i 10122
Z ! PLAY | |
1 % LATCH
csQ T ' Q152
SYNG ﬂil%i" N -
IN START/STOF Ic128
Il’/
0SQ  py— SE Rst |DIVIDE-
il | 7.5ms by 40
SIne TEMPO E{u[a .
OUT - _
CLOCK T IMER
OSCILLABOR 0123 DIVIDE.
10114 Rst by _ 2
10129
TEMPO 12
TOOHZ -
4.7kHz ”
for CRT8
VIICLOCK
OUT

CPU 8048 divides tempo oscillator's output

LOAD/STOP

,E—D:ﬂ A

ICl;
ogr

1C1L
(1

oo?

IC14d
oue




CSQ-600

LOAD
STOP

TC121 pin 1 @ H
L

ouT Q
10121 pin 13
(1C124 CK) @ L SYNC TOAD (SWTITCH) ON STATUS LATCH
oUT Q
10122 pin 13 @ H
LOAD LED ON LATCH

OUT Q L —

. " ,
it R
CE IV L o
IC130 pin 4 i .
{IC121 pin 11) @ i ke two measures —————

L

IC125 pin 1% @ H
QUT Q L

I0129 pin 3 @ 1
. L |

Preas Release Press Release

8W15

s

L

€—— Quasi-LOAD Mode \ir’..b Real-LOAD Mode ———%1

Sept.1,1980

Q101 F. STEP MONO ,JL__“@MONO @ Q| papa [CF
‘ 13

Q102 B. STEP 3 | STABLE| 6 5 | STABLE | . LATCH |11
1C126 10129 10125
Ic121 R E Ic127 4
| ﬂ [T 1y [cTocK
a(1) DATA 1% @ g J_/\
NAND D _lrp 5 > ; L0AD | 3| | DIFFEREN
SCIMITT e — g | TATCH B3 \ —’ i -
10 S 3 LATCH 13 | TIATING
IC126 CLit (2) | 4 Ic122
Q108 —\? Q107
CLEAR PULSE —— - 7 —
DIFFERENTIATING  [DIFF.

TJ__§ A o OFF

[ [
LOAD RESET e

Q105 Q106 LOAD
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OPH-114B (149H14B)
(pcb 052H29B) View from foil side

Surface mounted components
10k ohms - R267, 268, 271

1M ohms - R290

IC 113

In some early products,TLO81CP is
employed in place of TLOSOCCP.

For the best performance, asso-
clated components' values are
specified as follows:

TLOSO TLOSL
R266 100K 4.7K
C126 100pF ..

The printed wiring layouts of this page and back side are registered to help



CSQ-600

Teis
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belp simulate turning the pc board inside out without removing the front panel off.






CSQ-600 Sept.1,1980

S L.

IEI?I :

| __ l ” \ = |

OPH114B

Component side

PSAT33-P @& 2SK117-GR
or
25A1015-GR A@K TLR124
2801815-GR
o o ,. TLG1 24
280945-P
O 182473

—p ORA2SFX |,
CRB2HFX RJ—EP

¥C—) CRA25BY.1%
¥%#C D CRA25DY.H% @ SR-1YR

10
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|

| - CSQ-600
10 20 21 22 23 24 28 28 27 2B 29 30 31 32 33 34 38 386 37 &8 39 40
' POWER SUPPLY BOARD
3 wormv | PSH39A (146H0394) 100V
2 PS5 BOARD ~ PSH40A (146H040A) 117V
e P"'Ssé’;gﬁ %gg PSH41A (146H041A) 220/240V
2 5 wep (Etch mask 052H172A)
E 0-500 When replacing, use ¢ version.
& Switch
SDE5FP001-1
100V
- SDG§§$%1-2 Heat sink H-1T7
100V BLU
117V _GRN
100mAT
T ® @ ASTIHEED @ ®
Ic _
a7 MODIFICATION 1 . _ %,Q%%:’ﬁ'
/M with Q01050 P /
: P.T
022H0243 — 10GV . —— PCB 052H172C _
B et
‘ lee ts D303
is revents
220/240V from Eeing 1it when 5
C8Q600 is "off"while
gyn‘bhesizer connected
Terminal 1= fon'.
[, TT-501-D0L P5 BOARD 7
3 PSHAT A
= ) ) & 315wAT
Switch
SDE5P502
_ ] L o 3011 F301:
- % (9} RED NC D2 FSI39/40 PSH41
I 00eAT : 1| M6P 0,500 csA SEMEO
. ! T315mA
‘R E;;KL o 14 (008-040) o
; o
I GRY
ORN 1 AT
T . I © U:[
022H024D - —
i )  see "MODIFICATION ab-oa

D301 18481 H '
1 1 1c3m ;

Hpr

14305H

Fi0z

+5¥

ONO
AT

10302

r 1 ! H
——————— OO 1 MPLTBLIS 18) +15v
h 4
<

305 304 1
470735 10/14 l

_"—1 # :;z‘/as |
—jg

100mAT_ __ " _ a4 2 R30I

2RZk 172 W,
c%r J}* 330 AW
Dl ——— 18- -~ - —

K TA

D303
LROAOTR

1
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 ADJUSTMENTS

The adjustment is composed of two parte: Section I and Section II.

It is recommended that the adjustment which is necessitated after the
replacement of failing component or others are, as a rule, to be con-
ducted as described in Ssction 1.

Difinitions

In this adjustment, the following terms have the following meanings.

DVM ——- Digital voltmeter Scope ——— Oscilloscope

LOAD, PLAY, etec. -———-———-- Key on the CS5Q-60C control panel

2V key, 3V key, etc. ————=-— A key on the synthesizer keyboard connected
TEMPO, CAL, FAST, etc. —-==- Contrel,3witeh,Jack,legend on the CSQ-600
cr1, CP2, etc, ————————en— Check point on the PCB

NCTE: Allow at least ten minutes for warm up period before adjusting.
CAUTICN: Do not trun adjusting potentiometers excessively.

&
SECTION I

Adjustment is usually necessary only after replacing parts:

CALIBRATION PROCEDURE3

After Connect- Adjust

replacing to ’ or Check for (remark)

IC10L (aPD8048)| Frequency 365kHz+10kHz

101 (47PH) 1 gggnter, L1oL (8048 Clock frequency)

10114 2.| Frequency | VH102 (Tempo clock frequency)
(TC4049) ) SORREST | Clock Adj| 4.7kHzi5% with TENPO at FAST

Check that frequemnecy is O.TkHzfgg% with TEMPO set at SLOW.

If deviates from this range, readjust VR102 for within the range of
4. TkEz#5% with TEMPO set at FAST. Or, tailor Cll2. :

IC113 . |No connec- (Pr SET)

- ltionm, : °se EESHL
{ TLO8OCP) OV IN jack| VRLO9 0+0.5zV

DVM,, Offset - '
3. cv Our
¥

IC1il 4
(pPC4558) DV, VR10L
D120 CE1 _ ~15V+2mV
(18252) o -15V Adj. ~ '

NOTE: Since any variation in the DC supplies will have the most
proncunced effect on the D-A converter, check CV OUT for
error through the next steps (5).

IC118,IC119 . |CV IN, (D/A Adj3.)
(TC4049) Synthe VR106 CAUTION: Adjustment of the DA
IC112 (TLO82CP) | 2. = .1 Gy AdS converter is very subtle.
GATE IN, ) Je Always rotate Adj. pots by
Synthe small degrees, excessive turn
GATE OUT will bring great difficulty on
- Hihi"""' the subsequent adjustments,
5-lov ouT requiring a waste of time.
Setting:
PORTAMENTO on the synthesizer —————- Off or TIME "O"
LOAD MODE ———— CV/GATE
MEMORY ————e—o FPART-1 TEMPO ——— e Its midpoint
PLAY MODE ———- ECC ADD ON PORTAMENTO —w—m——— TIME O
REFEAT . CALIBRATION ——=——— Itg midpeint

- TO BE CONTINUED -

5—3. Verfication of K

If reading is ouks
at its midway
3mV reading.

b} When the reail
readinge are K

following "2V" 4
step 1-2, b.

Crdinal numbe{q;in
top right show #imbdg




_5—3. Verfication of

1, ADJUSTING DIGITAI

CSQ-600 -

continued from the prgceding table

5-1. Press RESET and RDAD.
5-2. Press 2V key, DVM should read 2.000+3mV.

When DVM readingtis within +3mV, adjust CALIBRATION

pot for 2V CV OUP with PUSH CAL depressed. Proceed to

5-3 and 5-4.

If reading is oufside +3mV range, set CALIBRATION pot
at ite midway anfl adjust VR106 (CV &dj.) for 2.000%+
mV reading. ‘
ROV ADD Funection
While pressing % key, push FLAY, DVM should read the
same value.
a} If reading changes, it means that VR106 has been

set at incormket point. Proceed %o Sectiom IT.
“b) When the readfing is sf&ady, make sure that the DVM

readings are Fithin the ranges shown in the table

below with reppective key pressed:
RESET-LOAD-& key-PLAY-2V key-3V. key-4V key

Key veing éiayed DVM reading (CV OUT)

2v 2.000+2mV
v 3. 000+2mV
v g . 4.000+2mV

If any of thg readings deviates from the limit,
make adjustméht under Section II, - 1-6.
5-4. Press RESET and fLOAD. _ '
While playing 44 key, push PLAY.The meter should
read 6.000+3mV. f not, proceed %o Sectién II,~ 1-7.

SECHLON II

T0 ANATOG CONVERTER
- Refer to NOTE af} the end of this page -

Some procedures are the samd as described in Section I.

In the following steds, adjustment should be made with

gpecified key being Held down. -

Connections and Settings - fellow the instruction "5 oin

Section I. : l

1-1. Press RESET andfLOAD,

1-2, While playing 2§ key, adjust VR106 (CV Adj.) for
2.000V reading.
a) If the reads

hen, press PLAY.

gtays still, proceed to step 1-5.
b) If changes, oceed to step 1-3{note the reading).

1-3. Press RESET , LOBD and 2V key.
While holding d@wn the 2V key, adjust VR106 for the
following "2V" gccording to the deviation noted at
step 1-2, b. _i ‘
As discussed eaXlier (RELATIONSHIP between CV ADJ and
DATA)}, DVM read ng will repeat the cyele of 2V+41mV
as VR106 is beisfg turned.
Ordinal numbersfin the right colum of the table at
top right show ®

sumber of repetition.

12

TVM reading | Turn VR106 in | Stow
at step this direction | DV
1-2. b . )

2.0837 clockwise (CW)

2.167V oW

2,250V oW

1.917V counterCW (CCW)

1.833V _ - oowW

1.750V CCW

. Press RESET and LOAD,

Press RESET, LOAD, 2V key and PLAY.{2W
DVM must keep the same reading.

.a}

v)

c)

a)
e)

Key to be

pressed Ad just ror (7

resding

37 VR107
(WIDTH)

v VR106
) {CV ADJ)

‘3.000V Repea

exact

2.000V are o

4V VR104
{DA ADJ)

oV VR106
37 VR107

4.000V | Repea
respe
“volt

displ

2.000V
3.000V

1-6.

a)

-

Progs RESET, LOAD, 4V key (kept down)

DVM should read 6.000+2mV .  If a dis
noted, it may be cured by the sacrific
e adjustments of above 1-5 with their
allowed to deviate within tolerance.

Return to steps 4 and g of 1-5. This
only VB197 for the readings which de
tion at 6.000V, e.g. if 6.000+3mV, set
2,000 minus 1-2mV and 3,000V minus 1-

proceed to 6.000V adjustment. Readings
of & and & may be considered as the

CHECKING CV OUT
With DVM connected to CV OUT and LOAD
DVM readings for 1V/oct across keyboar

NOTE: Most diffiéultiés in getting correct
WIDTH and CV result from wrong settings of
trimmers; VR1C4,VR107and/ocr 106 might have
far from their proper position.Reset them %

imate positions illustrated in the figures

Adjust again from appropriate step.

VIEW FROM PANBL SIDE

VR107
WIDTH C



CSQ-600

sceding table

LOAD.

¥ should read 2.000+3mV.

is within +3mV, adjust CALIBRATTION

T with PUSH CAL depressed. Proceed to

teside +3mV range, set CALIBRATICN pot
i1 adjust VR1L06 (CV Adj.) for 2.000+

CV ADD Function
V key, push ELAY. DVM should read the

anges, it means that VR106 has been
ect point. Proceed to Section IIL.

ing is steady, meke sure that the:DVM
within the ranges shown in the table
spective key pressed:

V key-PLAY-2V key-3V key-4V key

i;&éd DVM reading (CV OUT)
2.000+2mV
%.000+2mV
4.000+2mV

readings deviate:; from the limit,
nt under Section II, - 1-6.
LOAD.

key, push PLAY.The meter should

If not, proceed to Section II,- 1-7.

TON II

+ T0 ANWALQOG CONVERTER

the end of this page -

he same as described in Sectionh I.
18, adjustment should be made with
eld down.

ngs - follow the instruction "5" in

LOAD.

" key, adjust VR106 (CV Adj.} for
Then, press PLAY.

£ stays still, proceed to step 1-5.
roceed to step 1-3(note the reading).
AD and 2V key.

wn the 2V key, adjust VR106 for the
wceording to the deviation noted at

lier {RELATIONSHIP hetween CV ADJ and
ng will repeat the cycle of 2V+41mV
g turned.

in the right colum of the table at
wmber of repetition.

12

Sept.1,1980
D¥YM reading Turn VR106 in Stop turning when
at step this direction DVM reads 2.000V of
1-2. b

2.083V clockwise (CW) 1st

2.167V CW 2nd

2,250V CW 3rd.

1.917V counterCW (CJCW) 1st

1.833V CCwW nd

1.750V COowW Ard

1-4. Press RESET, LOAD, 2V key and PLAY.(2V key held down)

VM must keep the same reading.
1-5. Press RESET and LOAD.

Key to be . for

pressed Adjust reading { remark )
a) 3V VR107 3.000V | Repeat until

(WIDTH) .
exact, readings
b) v Yg%OgDJ) 2.000v are ohtained
e} 4V VR104 4.000V | Repeat until
(DA ADJ) .
respective

d) 2V VR1C6 2.000V voltages are

e) v VHLOT 3.000V displayed on DVH

1-6. Press REBET, LOAD, 4V key (kept down) and PLAY.
VM should read 6.000+2mV . If a discrepancy is
noted, it may be cured by the sacrifice of 4 and
e adjustments of above 1-5 with their readings
allowed to deviate within +tolerance.

a) Return to steps d and e of 1-5. This time, adjust
only VR107  for the readings which decrease devia-
tion at 6.000V, e.g. if 6.000+3mV, set VR107 for
2.000 minug 1-2mV and 3.000V minus 1-2mV and again
proceed to 6.000V zdjustment. Readings within +2mV
of d and g may be considered as +the tolerance.

2. CHECKING CV OUT

With DVM connected to CV QUT and LOAD pressed,check
DVM readings for 1V/oct across keyboard.

NOTE: Most difficulties in getting correct voltages of

WIDTH and CV result from wrong settings of adjustment
trimmers; VR104,VR107Tand/or 106 might have been set too

far from their proper position.Reset them to the approx-

imate positions illustrated in the figures below.

Adjust again from appropriate step.

VIEW FROM PANEL SIDE

VR107

VR1
WIDTH cv Agg
m
N






