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VCO

PROGRAMMABLE PARAMETERS

m Creating Original Sounds

The various controls in this block are the most im-
portant to the synthesizer's creative flexibility. They can
be used to create a vast spectrim of sounds by control-
ling-the basic blocks of the synthesizer — the VOO, VCF,
and VCA.

To get started on creating your own sounds, depress
the two MANUAL switches at the vight-hand end of the
row of program selectors, and enter parameters with
their respecrive controls, When the desired sound is
completed, store it in the memory, These “sound pro-
grams ™ or “voices ™ can be called out for later use.

= OPERATION OF PROGRAMMER

The synthesizer is characterized by control of the ope-
ration of various blocks such as WCO, WVCF, and VCA by
DC voltages, Various controls of the CS70M use special
glements to generate digital data codes corresponding
to their displacements. The computer can directly read
this control data and use it for sound generation and
starage in the 15 pairs of program memory locations.
When recalled by any of the program select switches, the
data in the memory s taken out from corresponding
place in the memory. The data is caonverted into DC
voltages to control the programmable sections such as
the VCO, WVCF and VCA. The contral walues that can be
stored in the memory, then, are referred to as “pro-
grammakle parameters’”. Mote that certain switches and
levers are not programmable as it would be meaningless
to store their valueas,

Set the program select switches of both channels to
MANUAL and the MODE switch to NORMAL to check
the operation of the controls,
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White controls in programmable parameter block
can be used In any programs
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®m YCO (Voltage Cantrolled Oscillator)

Depending on the voltages applied, the VOOs create
sound source waveforms of different  frequencies
{pitehes). DC control valtages {CV) corvesponding to the
desired piteh are nput on the basis of the data from the
kevboard or the memory of the sequencer,

Waveform select switches

€ . Sawtooth wave
Thizg switch salects the Sawtooth waveform and, when
depressed, lights the corresponding LED indicator.
The sawtooth wave iz effective for imitating the
sound of stringed or wind instruments, because it is
rich in both odd and even-order harmonics. Press the
switch again to turn off the sawtooth waveform

Spectrum of sawtooth wave
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€ _: Square wave

Press this switch to select the sguare wave generator
as the sound source. The symmetrical square wave is
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rich in odd harmonics and resembles the timbre of ® The PW lever operates only when the [ switch @
wind instruments such as the clarinet. By changing is turned on to select a square wave as the sound
the duty cycle with the PW knob @ , even-order source waveform. When the ™~ switch is turned
harmonics can be added, giving a wide variaty of off, no change is made in tone regardless of the
timbres. The @ and @ switches can be turned on satting of this lever,

simultaneously. In this case, a combination of both

wavaforms will result, D NOISE

Raise the NOISE levar from O to 10 to add noise to

Spactrum. of square wave the sound source. This white naise has -..Jnifr:-rm fre-
- Bariod - guency components throughout the audio spectrum
0 dl Hol and is suitable for generating the sounds of wind,
~1048 AR | | w1 waves, trains, etc.
—20 &R
S ‘ | @ FEET land Il _
| .' | |J The FEET select switches are located an the In.wer
F,-.,_-,.,.I,;m-,- g left part of the panel. The status of the FEET switch
Amplituds ; 8 4 408 can be programmed into the memory. The C570M
covers 8 range of b octaves with its 61 keys. By using
tha FEET switch, the range can be changed as shown
® \When the power switch is turned on, the synthe- bl oy,
sizer is automatically set to [ : square wave,
& When both the ™. (sawtooth wave) and the [ FEET switch
(square wave) are turned off, no sound is output. L TIIIIITIm NI arI s e

(With the NOISE lever ) set at zero).

@ PW (Pulse Width) S %L
This lever changes the pulse width of the square wave, 4
As shown below, the pulse width can be varied from
BO% (symmetrical squara wave) to 90%. As the pulse \
width is increased, the wave becomes richer in har- ;
monics, through which various effects can be ob | ; .:'
tained. i i FEE




Operations

WV

® 6 o0 0
! HF TIME = 5 I

F1F | [-Bx

i i

= = e |

ar L CUT OFF

FREG

TENEN

L |@
ES0- EG ATTACK  DECAY  SUSTAIN  RELEASE
MANCE  DEPTH TIME TIME LEVEL TIME

m VCF (Voltage Controlled Filters)

The voltage controlled filters modify tonal quality by removing part of the harmonics from the
waveforms generated by the VCOs. The boundary between the part of the signal passing the filver and the
part that is cut is called the cut-off frequency. The timbre, ar brightness of the sound is controlled by

varying the VOF cut-off frequency.
Filter select switches

These switches select the type of filters used in the
WCFs When both are turned off, the low-pass filters are
selacted,

®He, @ 6P
HP {High-Pass Filters)
When the HF switch is on, the VYCF functions as a
high-pass filter, passing those components of the
sinnal above the cut-off frequency, and blocking
those balow it
BPF (Band-Pass Filters)
When the BP switch is on, the WVCF functions as a
band-pass filter, allowing anly those components of
the sound immediately above and below the cut-off
frequency 1o pass through to the WCA,
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s -When both are turned off LP

== [low-pass filters) are selected,
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LP {Low-Pass Filters)

When the HP and BP switchas are both off, the VCF
functions as a normal low-pass filter, eliminating only
those components of the output of the VCO's which
are apove the cut-off frequency.

E TIME X5 Switch
This switches causes the range of the ATTACK,
DECAY, and RELEASE time levers in the WCF
envelope generator (EG) to be multiplied by a factar
of B, The resulting long envelope times available arae
useful far various special effects.

([ |Envelope Polarity Selector Switch)
This switch inverts the envelope generator curve, so
that positive-going control wvoltages from the EG
pecome negative, and vice-versa, When in the normal
LP filter mode, the switch causes the WYCF to func-
tion as a high-pass {low-cut) filter,

( CUT OFF FREQ
This lever raises or lowears the cutoff frequancy of
the VCF

® When the CUT OFF FREQ lever is set at the 'L"
end of the LP (low-pass filter), all but the funda-
mental frequencies from the VCOs are cut,
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& With the Basic Control Settings, the LP is used
and the CUT OFF FREQ lever is at the ““H"’ end.
This means that all the harmonics from the VCOs
pass through the VCF. As the VCF lever is lowered
to “L*, harmonics are cut in sequence, from high
order first, and the timbre becomes gradually less
bright.

() RESONANCE
The RESONANCE control boosts the level of those
harmanics right around the cut-off frequency. As the
lever is raised from the 'L to "H", the effect be-
comes more emphasized.

® Operation of RESONANCE varies with the setting
of the CUT OFF FREQ lever. When the CUT OFF
FREQ lever @ is set in the lower half of its range,
and the RESONANCE ilever @ is raised, the
effect becomes more pronounced.

EG-VCF (VCF Envelope Generator)

The VCF Envelope Generator varies the cut-off fre-
quency of the filter over time. Timbre (filter cutoff)
envelopes are controlied by the ATTACK TIME & ,
DECAY TIME @ , SUSTAIN LEVEL @ , and RE-
LEASE TIME @ levers.

(P EG DEPTH (VCF)
The ENVELOPE GENERATOR DEPTH control
adjusts the amount, or range of effect of all the
VCF EG controls on the cut-off frequency. As the
tever is moved from 0 to 10, the effect on the EG
timbre change becomas more proncunced.

@) ATTACK TIME (VCF)
The ATTACK TIME lever adjusts the length of time
from the initial depression of a key until the maxi-
mum cut-off frequency level is reached. As the
ATTACK TIME lever is moved from S to L',
this becomes longer.

¢)) DECAY TIME {VCF}
The DECAY TIME lever adjusts the length of time it
takes for the cut-off frequency to go from the maxi-
mum it reached at the end of the ATTACK time to
the SUSTAIN level cut-off. Moving the lever toward
“L" increases this time period.

@) SUSTAIN LEVEL (VCF)
The VCF SUSTAIN Level controls the cut-off fre-
quency for the sustained portion of the sound. This
lever is moved from O to 10, the sustain level cut off
frequency becomes higher, giving the sustained
sound more harmonics. The cut-off frequency will
rermain at this level until the note is released.

@ RELEASE TIME
The RELEASE TIME lever adjusts the decay time —
the length of time, from when the note is released,
for the cut-off frequency to go from the sustain level
to the level set by the cut-off frequency lever.

Cut-off frequency and envelope generator

mo

The cut-off frequency
set by the Cut off Freq
lever is changed by EG,
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VCA (Voltage Controlled Amplifier)

The VCA, or Voltage Controlled Amplifier, automatically varies the volume, or loudness, of the
notes played, and is controlled by the VCA envelope generator levers.

@ TIME X5
The times 5 switch extends the range of the ATTACK
DECAY, and RELEASE controls by a factor of 5.

& HoLD
The HOLD switch automatically “‘holds™ the sound
of any notes {up to 6) which are depressed prior to
turning on the HOLD switch.
By depressing the HOLD switch while playing the
notes to be held, the VCA's for those notes will
continue at their SUSTAIN level even after the keys
are released, until the HOLD button is pressed a
second time. If less than 6 notes are held, the re-
maining notes may be played manually.
® |n the split mode, notes in the low range {and

nctes from the sequencer) may not be held.
® As indicated by its white color, the on/off condi-
tion of the HOLD switch is not programmable.

@ ~U (Input Level)
This lever adjusts the level of the sine wave to be fed
to the VCA. Since a sine wave consists of only the
fundamental with no harmoenics, direct input of this
signal may be made from the VCOs without passing
through the VCF biock.

@ ATTACK TIME
The ATTACK TIME lever controls the length of time
from the initial depression of a key until the maxi-
mum volume (output of the VCA) is reached. Sliding
the lever from “S" to "'L” will cause a gradual length-
ening of this time.

) DECAY TIME
The DECAY lever adjusts the length of time it takes
for the autput of the VCA to go from the maximum
it reached at the end of the ATTACK time tc the
level determined by the SUSTAIN LEVEL control.
Moving this lever towards L' increases this time.

®

@) SUSTAIN LEVEL

The VCA SUSTAIN LEVEL control sets the steady
state output volume of the VCA for the sustained
portion of the sound of the note(s) played. This
volume is maintained until the key is released.

&) RELEASE TIME

This lever adjusts the time, from when the note is
released, for the output of the VCA to go from the
SUSTAIN level volume to zero.

) voLuME

This lever controls the overall volume of the VCA's.
Because the output level of any patch varies greatly
with the settings of the VCF and VCA controls, use
this programmable VOLUME control to bring the
completed sound to a standard level before storing
it into memory. This will prevent sudden changes in
volume when changing voices in mid-performance,
as well as allow programmable balancing of the out-
put levels of Channels | and 1.

Envelope Generator
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LFO (Low Frequency Oscillator)

PROGHAMMABLE PARAMI

The CS70M features both programmable and non-programmable low-frequency oscillators, designed
to produce a broad range of LFO modulation effects. The programmable LFO includes SINE and SAW-
TOOTH modulation, plus GLIDE {which changes the pitch at the beginning of each note), SAMPLE &
HOLD, and a BING MODULATOR, These various effects are simultaneously assignable to the VOO,

FCA s and to the PULSE WIDTH of the square wave,

& FINE

This is & non-programmable fine adjustment knob for

depth of the GLIDE effsct,

the LFO speed. The LFO speed set by the SPEED TWO-STAGE LFO ENVELOPE GENERATOR

lever @ may be adjusted over a range of £10% with

this control, Since this FINE control is non- These contrals generate a two-stage control voltage
programmable, it can ba used to fine-tune the speed  envelope with variable ATTACK and DECAY.

of programmed LFO effects on any voice selected by

the program memaory buttans, @ ATTACK TIME

&) SPEED (LFO Speed)
This lever is a programmahle control used for adjust-
ing the speed of the LOW FREQUENCY OSCIL-
LATOR over a range of 0.1 to 100 Hz. Sliding the
lever from *'S" to “F" increases the speeed,

This lever contrals the time from the initial depres-
sion of the keyls) until the maximum LFO speed is
reached, Sliding the lever towards L' increase the
time period. Setting this control to "S" causes the
LFO spead to reach maximum instantanecusly.

When the RMO (RING MODULATOR) is being used, € DECAY TIME

the LFO SPEED control adjusts the rate of the
madulator signal over a range from 0.5 to 500 Hz,
The LFO Speed itself can be modulated over time by
utilizing the two-stage LFO envelope generator,
controlled by the ATTACK TIME lever @ , the

The DECAY TIME control adjust the time period
over which the LFO speed will decrease gradually,
until the original speed as set by the LFO SPEED
cantrals is reached.

DECAY TIME lever €, and the EG DEPTH lever @
€D EG DEPTH

The LFO EG DEPTH lever adjusts the amount of
madulation to the LFD spesd, as set by the LFO
envelope generatar controls. As this contral is moved
towards 10", the depth of the change of the LFO
speed will increase, and will vary in responss to the
envelope determined by the LFO ATTACK and
DECAY TIME controls,

When the GLIDE functions are being used to modu-

late the WCO's, the MODULATION DEPTH lever
@ , rather than the EG DEPTH contral, governs the

2 mode EG and Glide

&

i

| L LFO speed modulation
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dModulation degrees 4
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trolled by the MOD- s | o
LATION DEFTH in- r

dependent from the DT \
EG DEPTH.
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) MODULATION DEPTH
This lever adjust the amount of effect of the LFO
waveforms on those parameters selected by the
DESTINATION switches. The modulation depth of

s
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that of the note played. Finally, the MODULATION
DEPTH control determines the overall amount of
pitch change when using either GLIDE function,

the RING MODULATOR, however, may not be €0 RING MODULATOR

adjusted with this contral, but is determined by the
LFO ENVELOPE GENERATOR contral,

'@S.I’H, GLIDE+, GLIDE—, (LFO WAVEFORM SELEC-
TION SWITCHES)
These six switches are used to select the type of LFO
modulation you wish to use. Only one of the wave-
farms may he selected,

0 SINE wave
LFO modulation with a SINE Wave causss a vibrato
effect when assigned to the YCO's; a “wow-wow"
sound when assigned the WCF's, and a tremalo effect
when modulating the WCA's,

O SAWTOOTH wave
The SAWTOOTH wave is particularly effective when
assigned to the WCO's, giving a repeated, falling pitch
sound when the notels) are played,

O S/H [SAMPLE AND HOLD)
The C570M's SAMPLE AND HOLD generator sam-
ples the output of the white NOISE generator to
create random  control voltages. When these are
applied to the WCO's, notes play at randam pitches.
Whan modulating the VCF's, random, varying cutoff
frequencies are heard as notes are played, The spead
at which these "samples” are taken iz controlled by
the LFQ SPEED control.

o GLIDE+, GLIDE-
When the GLIDE+ function is assigned to the VCO's,
the pitch of the sound heard will start above that of
the note played, then slide down to the notels) which
is lare) depressed, The GLIDE= button does the same,
but the sound starts below the pitch of the notels)
played. The EG DEPTH, ATTACK TIME, and
DECAY TIME contrals can also be used to control
speed of the initial movement up (or down) of the
pitch, as well as the rate at which the pitch returns to

®

When the RMO (RING MODULATOR) switch is on,
the sum and difference between the frequencies of
the notels) played and that of the LFO (a sine wave
with a 0.6 to B0O Hz range) is produced. This causes
a metallic, ringing type sound, useful for creating the
sound of bells, gongs, ete. Since the tone of the ring
modulated sound is determined by the LFO SPEED,
the EG DEPTH, ATTACK TIME, and DECAY TIME
controls will alter the RING MODULATOR effect.
The MODULATION DEPTH contral also affects the
sound when the RING MODULATOR is routed to
the WCF's or the square wave PULSE WIDTH.

S00Hz RO
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The rimg modulator multiplies the output of
VCA channel 1 and the LFO, producing sum
and difference frequencies,

Press any of the other switches to turn off
the RMO,

Set DEPTH to “0" or turn off DESTINATION,

m
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Block Diagram of the PROGRAMMABLE LFO = ——
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@) DESTINATION SWITCHES

These switches are used for selecting the one or more
sound parameters to be modulated by the LFO:
VCO's, VCF's, square wave PULSE WIDTH, and the
VCA's. When any voice is recalled by depressing the
voice select buttons, the waveform and DESTINA-
TION switches which were part of the Channel |
program will be illuminated.

VCO {VOLTAGE CONTROLLED OSCILLATOR])
When the LFO function is routed to the VCO, the
pitch of the notels) played will vary according to the
waveform selected and the LFQO SPEED controls,
SINE wave modulation of the VCO's gives a vibrato
effect.

PW (PULSE WIDTH}

The PULSE WIDTH of the square wave as set by the
PW lever @ is varied by the LFO waveform when the
PW DESTINATION switch is selected. There will be
no effect if the voice being programmed employs
only the sawtooth ar sine waveforms on the VCO's.
VCF (VOLTAGE CONTROLLED FILTER)

When the VCF DESTINATION switch is depressed,
the effect of the LFQ will be routed to the VCF's
causing the cutoff frequency to be varied according
tc the waveform selected and the LFQ SPEED
control.

VCA (VOLTAGE CONTROLLED AMPLIFIER}
Using the VCA DESTINATION switch causes the
volume of the sound produced to vary with the
.FO waveform and speed setting. SINE wave modula-
tion of the VCA's gives a tremolo effect.

I + Il Switch

This switch is a non-programmable control which
assigns the effect of the LFO to both Channels | and
t. When this button is not illuminated, the program-
mable LFO will modulate the VCO’s, VCF's VCA's,
and PULSE WIDTH in Channel | only. The PRO-
GRAMMABLE LFO, then, cannot be assigned to
just Channel 1l. The non-programmable LFO (see
page 29), however, can be assigned to Channel |
only, Channel |1 only, or both.

@ MODULATION WHEEL SWITCH

When this switch is turned on, the amount of LFO
modulation, as programmed by the LFO controls,
can be increased with the MODULATION WHEEL
{to the left of the keyboard). Note that this is also
a white, non-programmable contrel — at any time,
the amount of LFQ effect, as programmed by the
MODULATION DEPTH control, can be varied
through the use of the MODULATION WHEEL
switch and the MODULATION WHEEL.
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PROGRAMMABLE PARAMETERS

The CS70M programmable memory section allows vou fo save the voices you have created for later
recall at the touch of a button. All programmable parameters may be written simultaneously into the
memory with the WRITE button, and this stoved data may be recalled through the use of the fifteen pairs
of program memaory buttons. Individual parameters of any particular memorized sound may be easily
altered by entering the EINT mode (by depressing the program memory button of the voice you wish to

change).

All the voicing data stored in the program memory locations will not be lost even if the power switch
is turned aff, due to built-in back-up batteries for the memary (battery life is approximately two years),
Vaices stored in the CS70°s memory may then be permanently saved on magnetic voice cavds for an
infinite amount of sound storage capability (STORE). These magnetic cards can be reloaded into the
CS70M's memory at any time (LOAD), allowing the performer to quickly and easily change any one or

mare aof the vailces in the program memary locations.

P PROGRAM SELECTION switches 1~ 15
Each PROGRAM SELECT switch controls access to
one program memory location in which the program-
mable parameter data is stored. The upper row of
buttons recall the Channel | data; the lower row is for
Channel 11,

® MANUAL switch

The grey MANUAL switches put all the program-
mable parameter sliders and buttons under full
manual control from the panel. This mode is used for
all setting of the front panel programmable controls
(except for when you are in the EDIT moda). MNote
that there are two MANUAL buttons — ane for each
channel — but only one set of controls. Thus, when
both MANUAL buttons area on, the front panal
contrals will determine the sound af bath Channsls
| and Il identically (except for the programmable
LFO when it is not assigned to | + 1),

@ WRITE switch
The WRITE switch is used for 1) transferring the
information on the programmable control settinos
to any one of the program memory locations, and

D

2) for transferring voice data from any one program
memaory to another.

B STORE switch
The STORE switch is used to record data in the
program memaorigs onto the magnetic voice cards.

17/ PGM (PROGRAM LOCK switch, rear panel)
When this switch is on, the program memories are
sat up for read-anly aperation, In this maoda, no new
programs can be written into any of the program
select locations from the MANUAL or from the voice

cards.
i
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Write/Call/Edit

PROGRAMMING PROCEDURE

WRITE — Creating a voice and writing into memory
1. Check that the PGM LOCK switch on the rear panel
is set to “"Unlock"’.

_ Check that switch is set
to "UNLOCK",

2. Turn on the grey MANUAL switch @ corresponding
to the channel being programmed.

10 I 2 13 14 15 MANUAL

= =) =} = =) =) — =

T MANUAL “ON”

=) = = = = = —e -
PR

0 1 12 13 14 15 MANUAL

3. Adjust the front panel programmable controls to
create your sound.

4. Once you have completed your programming, depress
and hold the WRITE switch @, then depress the
program memory button to save your voicing data in
the memory location of your choice.

3 4 5 6 WRITE SWITCH
Il
(=] J hf === B — ’ (==}
AN
(\3/\ [w ,\
While depressing the WRITE button, push the program
selector

® Pushing a program select button twice causes its
indicator to flash showing that the EDIT mode
{described in the following) is active, Pushing the
program select button again deactivates the EDIT
mode and the indicator stops flashing.

CALL — Recalling a previous programmed voice

1. Depress the program selection switch of the desired
VOICe.

Press an arbitrary program selection switch,

® |t doesn’t matter if the PGM switch is set to “LOCK"

1. If you are in the NORMAL mode, two program
memory voices may be selected, one for the CHAN-
NEL | output, the other for CHANNEL Ii. If you
are monitoring the output of the CS70M in stereo,
these two voices will be heard in separate channels.

2. When the MODE switch is set to SPLIT, any two
program memory buttons in the 1 ~ 8 group and any
two program memories in the 9 ~ 15 group can be
selected simultaneously. These voices, then, will
correspond to performance in the lower and upper
ranges of the keyboard, respectively.

3. If the SEQUENCER is in use (PLAY button on), the
sequencer will play back the contents of its memories
with the program memory voices from the 1 ~ 8
group, and the entire keyboard may be manually
played, and the sound of the voice chosen from the
9 ~ 15 will be heard. (With a total no more than six
simultaneous notes, of course — see MODE @ ).

4. When the power switch is turned on, or if the MODE
switch is moved from SPLIT to NORMAL, the two
program memory buttons under the number 1 will
automatically be selected. When the MODE switch
is changed to SPLIT, the switches under both the
numbers 1 and 9 will be activated.

EDIT — Modifying an existing voice

1. Check that the PGM LOCK switch on the rear panel
is set to UNLOCK.

2. Check that the channel which you do not intend to
edit is not in the MANUAL mode (with the MAN-
UAL button on, rather than one of the program
memory buttons).

3. Depress and release the program memory button of
the voice which you wish to alter (same as the CALL
procedure).

4. Depress the switch a second time — the LED indica-
tor should now be flashing, showing that the voice
is in the EDIT mode. Note that when in this mode,
pressing any one of the other program memory
buttons calls that voice, and cancels the Edit func-
tion.

@
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Edit
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5. Modify the voice as desired: only the programmable
parameters the controls of which you actually reposi-
tion when in the EDIT mode will be affected — all
other parameters will remain as they were originally
programmed into the program memory location, |t
is recommended that you set the BALANCE /11
lever so that only the voice which vou are modifying
is heard.

6. Whan in the EDIT mode, the C570M’s microproces-
sor checks the amount of movement of gach cantral
and adds the change to the stored data, In some
instances, it may occur that moving any one control
to one end of its range may not give you tha full
amount of change you desire,

Lever position when
editing

Memorized lever
position

— ., Correction
—1i— -impassible <
- AL LSS L

When the lever is

A 1gn
. - . positioned as shown,
== | Carrection there is a range of
-—— Y partlbla

corrected values
which cannot be
reached,

In this case, slide that control back to the other
axtrame of its movemeant, and the control will revert
to normal operation as in the MANUAL moda, The
FEET switch is an exception, in that it will opsrate as
if in the MANUAL mode as soon as it is moved.

Panel setting Memarized lever position

Mo

Slide down Correction —

and back,

-\'.:"I' %'r lel.;_%'
El 3
The maemarized position now corresponds exactly to
the panel setting, making correction possible,

®

7. Once all modifications of the control settings in the
EDIT mode have been carried out, there are three
options available:

a If you want to play the voice which has been
madified only temporarily, you can leave that
voice in the EDIT mode (the indicator will still
be flashing). Returning the BALANCE 1/ control
to the middle area of its range will, of course,
combine your newly editted voice with the sound
selected by the program memory button in the
other channel, If you again depress the button
which is flashing, OR, if you select any other
program  memory  in that channel, the EDIT
mode will be cancelled, and the modifications you
made 1o the sound will be erased.

b, If vou wish to replace the ariginal sound with the
new vaice created by modifications made in the
EDIT mode, simply depress the flashing program
memory button while holding down the WRITE
buttan, The original control settings will be lost,
and the new sound will be stored in this memaory
Incation. (You may, of course, save all voice data
far later use on the magnetic voice cards — seg the
following section).

c. If you wish to retain both the ariginal sound and
the modified wersion, depress one of the other
program  memory  buttons while haolding  the
WRITE button. Although this will erase any set-
tings praviously stored in that location, it will
allow vou to retain in memory both the original
sound and the new sound which you programmed
while in the EDIT mode,

D
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Store

VOICE LIBRARY SYSTEM

Although the CS70M’s internal memory offers storage
of 30 different voices, the magnetic voice card system
gives you unlimited storage of your programs. Any
sound can be digitally stored on external magnetic
memory cards via the built-in card reader/writer {located
below the upper end of the keyboard). Since one. card
provides space for the programmable parameter data for
two sounds, the entire internal memory can be retained
on just 15 cards. Another advantage ot the voice card
system is the ability to load back into the program
memory locations just one voice, whereas in other
external memory systems, all the memories have to be
reloaded to change just one or a few of the sounds.
Also, the voice cards make it possible to read the pro-
gram data for a sound which was created in CHANNEL
I into CHANNEL 1I, and vice versa.

STORE — Recording voice data on magnetic cards

The programmable parameter data for one voice may
be recorded on each ‘“‘side” of the magnetic voice
cards {marked A’ and “B"}. Storing program data on
a card on which some other sound has already been
written erases the previous data. If the corners of the
magnetic card are cut off, however, the data is pro-
tected, and no further voices can be written on the card.
(This is guite similar to the plastic “non-record’ tabs on
a standard audio cassette tape.)

TO STORE A PROGRAM ON THE MAGNETIC

CARDS:

1. Insert the card into the reader/writer below the upper
end of the keyboard. Any lit LED indicators cn the
program memory buttons will now turn off.

2. While holding down the STORE button, depress the

program memory button of the program which you
want to write on the card. This will start the card
reader’s drive motor.

3. Insert the card slightly further into the card reader,

4. The card will go in and out twice — once to write
the data, a second time to read the card to insure that
the data was written correctly. |f any bit errors occur
(incorrect data transfer), the program memory
LED will flash quickly. Remove the card and repeat
the STORE procedure. |f the STORE function
cannot be accomplished a second time, there may be
a defect on the magnetic surface of the card — in this
case, use a different magnetic voice card,

5. When the STORE process is succesfully completed,

the LED indicator on the program memory location
which was written to the card will again be lit. Re-
move the loaded card. You can make a note of the
voice which was loaded on the white surface of the
card with a hard-lead pencil or a non-water-soluble
felt-tipped pen.

NOTE — Care of the magnetic voice cards

1. Do not bend or fold the voice cards.

2. Protect the magnetic surface from scratches.

3. Do not place the voice cards in any strong magnetic
field.

4. Keep the cards in YAMAHA VOICE LIBRARY
holder when not in use.

.- Protect A-side data

Label ébace

Protect B-side data -
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LOAD — Reloading the magnetic voice cards

1.
2.

Check that the PGM LOCK switch is set to UNLOCK.
Insert the voice card into the reader/writer. The
program memary LED's which were illuminated will
now go off, and the keyboard will not trigger the
VCO's.

. Press the program memory button of the memory

lacation into which you want to transfer the voice
data.

v

7 8 9
| | = |( N =1 =1 =7]c¢

0
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. Insert the card slightly further into the card reader.
. The card will be read and returned, and the LED

indicator will again be lit. Remove the card. If a
data error occurs during the loading process, the LED
on the program memory button will flash guickly:
remove the card and perform the LOAD procedure
again, If the card will not load when tried a second
time, the magnetic voice card may be defective, or
the data on the card may have been scrambled by
a magnetic field. Try another card to insure that
the card reader is operating properly.

Program select switch flashes
Flashes Lights continuously
4 5 6 4 5 6
[=1 - l =] [==1 A:.|_ (==} \
R ~
Error occurred. Store or load finished,
Do store or load again. {Remove card)

®

POLYPHONIC SEQUENCER

The POLYPHONIC SEQUENCER s a sophisticated
system that functions almost like an extra pair of hand
in live performance situations. Fach of the four Se-
quencer memory banks can store separete notefrhythm
patterns — all with six-note polyphonic capablity. The

SEQUENCER functions in @ manner just like the key-

board: it provides multiple control voltage and trigger

information to the VCO’s, VCF's and VCA’s. The two
channel/six note function of the CS70M is shared by the
keyboard and the SEQUENCER, and this allocation is
determined by the MODE switch @ . Although the
sequencer pattern data loaded into the SEQUENCER
can be played repeatedly while the CS70M’s power is vn,
this data will be lost when the power is switched off

{unlike rhe program memory data, which is ‘non-

volatile”).

@A, B, C, AND D BANK SELECTION SWITCHES
These switches select the memory bank into which
vou want to load a sequence pattern. Each bank has
a capacity of 128 “steps’™, one step being the amount
of memory used when a single note is played into the
sequencer {see page 26 — Number of Steps). In ad-
dition to the ability to utilize each sequencer bank
independently, two or more banks can be connected
for recording even longer sequences.

@ RECORD SWITCH
After pressing one or more of the BANK SELEC-
TION switches and then the RECORD switch, all
notes played on the keybecard will be recorded into
the SEQUENCER memory. Recording will start
when the first key is pressed after the RECORD
switch is turned on {LED illuminated}, and wil! stop
when the RECORD switch is pressed again. Note
that when stopping the record mode, if you press
the RECORD switch in rhythm with the sequence
you are playing li.e., on the next "“‘beat’ after the
last note entered), the resultant starting and stop-
ping points of the sequence will be "in time" when
playing the sequence back with REPEAT € .
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Sequencer

@ PLAY SWITCH
Pressing the PLAY switch starts the playback of the
SEQUENCER data in the one [(or more) memory
banks which are on. Playback wiil stop when (a) all
recorded material has been played, or (b) when the
PLAY switch is pressed a second time. The LED
on the PLAY switch will go out when the PLAY
mode is over,
If the aptional FC-4 foot switch is connected 1o the
FOOT SWITCH connector on the rear panel,
sequencer playback can be turned onfoff with the
foot switch. The PLAY button must be turned on
initially in order to utilize the foot switch, hawever.
To repeat playback of a sequence, use the REPEAT
switch @ .

@® cv ONLY
The CV ONLY switch allows note without rhythm)
patterns to be recorded by the SEQUENCER, and
played back at a constant rate determined by the
TEMPO lever and the x2 switch, This function is
particularly useful when the sequence to be loaded
is more complex and difficult than the player can
accomplish. In addition, when playing back single
note lines recorded in the CV ONLY mode, the
distinctive anzlog sequencer type sound resuits. To
record in the CV ONLY mode, first select one or
more memory banks, press the CV ONLY button,
and then the RECORD switch. To record the note
entries, press the CV ONLY switch while holding
down each key(s) in the sequence. See page 27 for
complete instructions on recording with CV ONLY.

@ REPEAT SWITCH
The REPEAT switch allows any sequence to be
nlayed back over and over again continuously, as
long as the PLAY switch is on. If more than cne
memory bank is selected for playback, this switch
will also cause the contents of all memories selected
to repeat. The REPEAT switch can be depressed
before or during the playback of a sequence, and the

continue repeating until the PLAY
switch is turned off.

@ @ TEMPO, x2
When the x2 switch is off, and the TEMPQO lever is
set at the center line of its range, the playback speed
will be the same as the speed at which the seguence
was recorded. Moving the TEMPO lever towards
the "+ will increase the playback speed—moving
the lever the other way will decrease the speed.
Turning on the x2 switch will cause the range of the
TEMPO lever to be multiplied by a factor of 2, thus
greatly increasing the possible playback speeds. [
your sequence was recorded in the CV ONLY mode,
the TEMPO and x2 controls will determine the play-
back speed.

patterns will

PLAYBACK IN SPLIT MODE

When recording a sequence, the POLYPHONIC SE-
QUENCER will memorize all notes depressed regardless
of the position of the MODE switch. On playback, how-
ever, the number of notes produced is limited by the
MODE switch @ . For example, if a polyphonic note
pattern is played back in the 2/4 mode, only two notes
out of a possible six recarded will be heard at the out-
put, with the note selection by the SEQUENCER on a
last-note-played basis. This mode is identical to the
situation in which a chord of more than two notes in
played on the left side of the keyboard when in the
2/4 mode. Remember that when playing back a se-
quence in the SPLIT mode, the program memory
switches selected for the left side of the keyboard are
assigned to the sequencer, regardless of the location of
the split point, and the 2/4 BALANCE lever will now
control the relative volume of the sequence and your
manual play. {See page 12.) Also note that when playing
a sequence (in any mode), the Programs selected may
be changed during the playback, as well as the settings
of any real-time cantrols {See page 28).

SEQUENCER MEMORY CAPACITY

When recording a sequence, the number of “steps’ in
the memory consumed is roughly equal to the number
of notes depressed. Unless you are recording in the cv
ONLY mode, the timing, as well as the note entries,
use up the sequencer's memory, During the record
mode, the LED on the memory bank button which is
selected will flash on and off when the number of steps
remaining in that bank is 12 or less. Thereafter, when
there are no steps of memory left, the indicator will go
out, and the sequencer will automatically go out of the
RECORD mode. If you already selected more than one
Memory Bank before initiating the RECORD process,
you eniries will be recorded in the next pbank upon
depleting the memory capacity of the first bank. Thus,
very long polyphonic note/rhythm patterns may be
recorded by selecting all four memaory banks when
recording.

Capacity of the Sequencer Memory

Score J .ﬂ m é’ P Y

- 3 )

Steps
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Seguencer

Recording Procedure — Note/Rhythm Mode

Recording rhythm and melody (STOP)
1 4

;o

QN W

REPFAT OV AECOAD  PLAY
ONLY

[[a—n

~

3. Recorded as played.

N

. Select one or more memory bank switches. You

cannot select additional memories once the RECORD
button is depressed. therefore, be sure to choose
sufficient memory for the sequence you wish to load
before initiating the RECORD mode.

. Press the RECORD switch.
. Start playing the keyboard — the time from turning

on the RECORD button until the first key is de-
pressed is not recorded.

. When recording is completed, press the RECORD

switch again to end the RECORD mode. If playback
in the REPEAT mode is anticipated, be sure to hit
the RECORD button in time with the passage you
are playing.

When repeated playback is desired:

PR Al P N

A 1 2 3 Z 3

1/ N = 7 =
: T 1} D

Y ~®e ® e

After the G (note number 4 above) is played, hit the
RECORD button on the first beat of the next measure,
or on the C, if you were to continue to play the pattern,

The longest note or rest which can be recorded with the
polyphonic sequencer is about 10 seconds. If a key is
pressed for a tonger time than that, or if no key is de-
pressed for this period of time, the record mode is
automatically cancelled.

CV ONLY RECORDING

(STOP)
2 1 3 7
—Nn— l /—Liﬁ l /
EIJE - x2 REPEAT 0%\(" ‘ A 8 < o RECORD PLAY
4, Repeat keyboard and CV ONLY alternately.

1. Select one or more memory bank switches,

2. Press and hold the CV ONLY switch, then depress
the RECORD switch, Be sure to press the CV ONLY
switch before the RECORD switch — if the RECORD
switch is pressed first, the normal note/rhythm mode
will be selected.

3. While playing (and holding down) the note or chord
to be recorded press and release the CV ONLY
switch.

4. While holding the next note or chord in your se-
quence, press and release the CV ONLY switch.

5. When a rest (which, upon playback, will have equal
time value with any notes in the sequence), press

only the CV ONLY switch.

6. Repeat this operation for every step in the sequence
you wish to program.

7. Hit the RECORD again to end the recording mode.

The following diagram shows an example of the loading
of a CV ONLY sequence.

)
&

s
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1 2 3 4 ] )
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ct o - £ . .
A cv v Ty

RECORD cv 3 Cv
ONLY ONL v ONLY ONLY ONLY

~

1

12 (STOP)

8 9 10 i1

cv g HECORD
ONLY ONLY ONLY

(7 and 11 represent the input of a rest.)
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SEQUENCE PLAYBACK

2. Check the mode switch,

g ! :
/E# 7 ", /A ] jf\ v
& T O

- L |

e 4 v
Even if a bank (A -- D) is turned off during
play, the bank will play to the end,

. Select one or more memory banks to be played. If
more than one bank is selected, playback will be in
turn (alphabetically, from left to right). If multiple
banks were used to record a long sequence, you
will want to select all those banks for the playback
of that sequence.

. Check the setting of the MODE switch @ . If you
have it set to SPLIT, select the program memory
buttons for the voices which will be heard from the
sequencer playback.

. If repeated playback of the sequence {or sequences, if
more than one memory bank is selected), press the
REPEAT switch € .

. Press the PLAY switch,

Adjust the playback tempo with the TEMPO lever
and/or the x2 switch.

. To end playback, press the PLAY switch a second
time.

Note that when playing back a sequence in the SPLIT
mode, the split point itself is not in affect, i.e., the
sequencer as well as manual play is possible over the
entire keyboard, with the number of notes playable
determined by the 2/4 switch. When the PLAY switch
is hit again, ending playback, or when the sequence is
over, the keyboard will revert to the normal SPLIT
mode operation.



