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Ho( 7O USE THIS MANUAL

This instruction manual is probably different from
any synthesizer manua!l you have previously read. The
controls and functions are explained in terms that
should be comprehensible to non-technical and
technically oriented players alike. The CS-80is a
unique step forward in synthesizer technology, an
advanced and very playable instrument. This instruc-
tion manual complements the CS-80, and will also
serve as a valuable reference book for understanding
many other synthesizers.

All C5-80 controls referenced in the manual are
followed by a number in brackets, like this: the
VOLUME control [2]. The numbers refer to the
catlouts on the photograph inside the front cover.
Consult the INDEX on page 1 to find other pages
where the same control is discussed.

Those who are already experienced with synthesizers
may wish to review the control functions as outlined in
Section 1V. A more detailed and less technical explana-
tion is provided in Sections li and 11].

When portions of the control panels are shown in
examples, all controls not shown in the example should
be set at the nominal positions indicated by the inside
cover photo (unless otherwise suggested by the accom-
panying text).

Try the example settings shown, and experiment as
you read the text. Feel free to use your own music, and
adjust your playing style to suit the nature of the patch
you have selected.
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QUICK SETUP INSTRUCTIONS

1. Physically assemble the legs (see instructions on
page 2) or set the CS-80 atop a sturdy surface,
allowing space for air to circulate through the top
and bottom cooling vent panels.

2. Plugin the FOOT SWITCH and FOOT PEDAL
(CONTROLLERY]) at the rear panel; be sure to
insert the plugs in the proper jacks.

3. Using guitar cordls), connect the CS-80 Rear-Panel
Output Jack(s) to a professional, wide-range speaker/
amplifier unit. LEFT and RIGHT may be used for
2-channel systems, or GENERAL {mono)} for single-
channel systems, such as guitar amps. {Hi-Fi music
systems are not recommended for this application.)

Alternately, connect a pair of stereo headphones to
the PHONE JACK below the right side of the key-
board.

4. Open the storage panel below the synthesizer,
remove the power cord, and plug it in to a suitable
AC power main.

5. Set the rear-panel HIGH/LOW switch to LOW, turn
on the CS-80 power, and set all controls at nominal.
If the volume is too low, even with the VOLUME
control all the way up and the FOOT PEDAL flat
{maximum level), then switch HIGH/LOW to HIGH.

6. Try various preset patches by touching different
TONE SELECTOR buttons [3] and moving the MI1X
I—11l lever [4] up or down to point at the row cor-
responding to the selected preset. Adjust BRIL-
LIANCE [7] as you do this. See pages 24 through
30 for additional panel-programmed patches.

( MPORTANT INFORMATION (

1. Always allow space below and above the synthesizer
for air to circulate through the vent panels. This is
essential for proper cooling of the circuitry. If the
vents are blocked, tuning instability and component
failure may occur.

2. Always plug the FOOT SWITCH and FOQOT PEDAL
{CONTROLLERY) into the proper jacks. THE
SYNTHESIZER WILL NOT WORK AND MAY
REQUIRE REPAIR.

3. Avoid exposing the synthesizer to direct sunlight or
very high humidity environments,

4. Clean the keys and plastic parts with Yamaha Key

Cleaner creme polish, or with a moistened soft cloth.

Never use abrasives, cleansers, waxes or solvents,
which may dull the keys or chemically attack the
finish,

5. Leave internal adjustments to qualified Yamaha
service personnel. If you open up the unit and reset
any trimmers, the unit may require a complete re-
voicing by Yamaha .

6. The EXT IN jack is designed for audio, line-level
signals. Never connect it to an AC power line, or to
a speaker-level output. Also, do not connect any
CS-80 output to the EXT IN jack, as this may cause
feedback and possible damage to your equipment.

7. The CS-80 weighs approximately 100kg
{220 Ibs.}. When setting it up or transporting it, at
least two people should do the lifting.

8. While the CS-80 is constructed with an integral case
of sturdy plywood and metal-reinforced corners, we
recommend the use of an additional travel case for
cartage, preferably built to ATA-300 specifications.
(See page 48.)

"INTRODUCTION

The CS-80 is easy to play. While it is a high-
technology musical instrument, you don’t have to
know about electronics to understand how to use the
CS-80. We do recommend, however, that you read this
manual thoroughly, and periodically refer back to it as
you learn the instrument. If you're in a hurry, check
the Quick Setup Instructions on this page.

The Yamaha CS-80 is a unique 8-note polyphonic
synthesizer, one which places the entire realm of
musical expression at your fingertips. The CS-80 is a
true musical instrument, not merely a ““special effects
tool. The sounds are infinitely variable, and, because
the keyhoard is both velocity and pressure sensitive,
you have true dynamic control over your music.

The CS5-80 will give you an incredible variety of
electronic sounds, but it goes further than that. Having
a CS-80 is like having a symphony orchestra to choose
from. Largely due to touch sensitivity (keyboard
dynamics), Yamaha has overcome a traditional
chalfenge for synthesizers, namely, the difficulty
in creating the sound of an acoustic instrument. For
example, if you've ever tried to create a “violin” on
the keyboard of most synthesizers, you probably found
the result toc “electronic.”” While you may have
achieved a good basic violin sound, when you played
it, there was something missing . . . but what?

Ask a great violinist to play the note *‘G” 8 con-
secutive times (not an open string). Request that he
make them absolutely identical in pitch, timbre,
volume and every other possible variable. You'll
discover that he cannot do it. . . fortunately. Much of
the charm of a musical performance is that it is not
“textbook perfect,” and this is why your well-pro-
grammed synthesized violin did not sound “right’’ to
you. However, your CS-80 is another story.

Touch response makes all the difference. You can
setup a "violin” so that the way you press a key
changes the vibrato, timbre, pitch, volume, brilliance
.. . the whole essence of the sound. With this kind of
expressive capability you too may not exactly
duplicate 8 consecutive notes. However, the sound
you do achieve will be much more realistic and musical
than has ever before been practical with an electronic
musical instrument.

The CS-80 is the first of a whole new generation of
performer-oriented electronic musical instruments.
Only Yamaha, the world's leading manufacturer of )
fine musical instruments and high-quality sound equip-
ment, could have built it.

rr



INDEX TO CONTROLS AND CONNECTIONS

INSIDE
COVER
PHOTO = PANEL LABEL OR FUNCTION
i11 AC POWER switch
(2] Main VOLUME
[3] TONE SELECTORS
[4] MEX 111
5] FEET I-1}
[6] DETUNE CH I
7] Qverall BRILLIANCE
i8] Overall RESONANCE
[9] KEYBOARD CONTROL—
BRILLIANCE LOW & HIGH
[10] KEYBCARD CONTROL—
LEVEL LOW & HIGH
[11] SUB OSCILLATOR
[12] TOUCH RESPONSE
[13] SUSTAIN
[t4] PORTAMENTO/GLISSANDO
[15] TREMOLO/CHORUS
[16] RING MODULATOR
7] FOOT PEDAL SELECTOR
[18] PITCH (tuning)
[19] Ribbon {glide} controller
(PROGRAMMABLE PANELS)
VCO Section
[20] Pulse Width Modulation SPEED
[21] PWM depth
[22] PW duty cycle
[23] Square wave ON/QOFF
[24] Sawtooth wave ON/OFF
[25] White NOISE
VCF Section
[26] HPF filter cutoff
[27] RESH "Q”
[28] LPF filter cutoff
[29] RES| ~Q"
[30] 1. (Initial Level)
{31] AL (Attack Levei}
[32] A {Attack Time}
[33] D {Decay Time)
[34] R (Release Time)

SEE PAGE
6, 39
6, 38
7,37
7,37
8, 37
8, 37
8, 38
8, 38
9,38

9, 38

8, 37
10, 38
11,39
12,39
13,39
13, 37
14, 39
14, 37
14

15, 32
15, 32
14, 32
14,32
18, 32
18, 32

16,17, 33
16,17, 33
16,17, 33
16,17, 33
20-23, 33
20-23, 33
20-23, 33
20-23, 34
20-23, 34

\ |

VCA Section
[35] VCF LEVEL
[36] Sine Wave
(37] A (Attack Time)
(381 D (Decay Time)
[39] S {Sustain Level)
[40] R (Release Time)
[41] VCA LEVEL

Touch Response Section

[42] INITIAL-TOUCH BRILLIANCE
[43] INITIAL-TOUCH LEVEL

[44] AFTER-TOUCH BRILLIANCE
[a5] AFTER-TOUCH LEVEL

[46] MEMORY PANEL

{beneath Block Diagram)
{items Not Visible in Cover Photo)
HEADPHONE jack

EXTERNAL INPUT jack &
LEVEL control

OUTPUT jacks & HIGH/LOW
tevel switch

FOOT SWITCH PEDAL
FOOT CONTROLLER PEDAL

20,35

15,16,
18,19,
18,19,
18,19,
18,19,

18, 35

23, 36
23, 36
23,36
23, 36

15, 23,

20,

35
35
35
35

36

35
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LEG ASSEMBLY

1.

Unzip and open the carrying case. If vou wish o
migwe the C5-80 bafore youw sat it up, you nesd nat
carry it. Remowe the casters from the case and insert
thesm in the four holes at the commers of the C5-80
FEar pane

. Hold the laft leg assembly so the two thumbscrews

on its mounting flanga line up with the thresded
sockats under the C5-B0, & shown. Teghten the
screwns sufficiently 1o hold the leg in place, but

g not Teghiten sacisaly. Smrlg the upper leg brace
so it is paralled with the bottom of the synithes|rer,
andd legwe The bowwer :i"!l'_| brace prvoted out of the
Wiy

. Remoue the thambscrew from the end of the uppsr

|i-"':-'| beace on 1M night lag sssembly, and el the
screw aside Temporarilly: BE SURE TO SAVE THE
THLUMBSCREW, First slide the right wpper 12¢)
brace into the end of the left upper leg brace
Then align the two mounting flange thumbscrews
over thewr sockets and tighten the screws partially

. Swang the right lower leg brace ower the point where

the two upper leg braces join, aligning the holes
at shown,

. owang the left lower leg brace over the junction of

the other leg braces, slso keeping the holes aligned

. Imgert the thumbscrew through the tweo lowsr

braces snd tighten it irmly into the upper braces,

. Tighten the fowr thumb sorews that firmly secure

thie el and right lisg Manges.

()




B Flip up the latch on the power cond Storage Com:
partment, and remove the power cord.

9. Close the compartment cover, rowting the cond
throwgh the notched corner 3o the cover does ot
pinch the cord,

10 With one person lifting each end, lift the unit up
and stand it on its legs. The leveling screws on the
front of each leg may be adpsted o steady the
syntesizer, if mecessary,

11. Remowe the Foot Switch and Foor Pedal Con

tralker from the carrying case and place them
below the synthesizer. To keep the cables out of

wour way, slip them into the clips on the right leg.
(As staved in “Connections,”™ be sure you plug the
pwis cables into the correct jacks; the Pedals
thres-gircamt phone plug gos o the FOOT COMN
TROLLER jack.}

12 To keap the AC cord ot of your way, slip it into
the dips on the keft leg. [Separating the power cord
from audin cables is always a good idea sinee it
avoiids ham)

13, Remoue the casters, unlatch the Gower, open e

cover and hift it off as the half-round hings
dis=ngage. If you wish, remowe the music sTand
froem the cower and insert 11 & The Two slorad
fiTrengs atop The Synthesizer (on The want pansl

* CAUTION: The C5-80 weighs 1008kyg {220 lbs. ).
For safety, please hawe someone halp youo |ift it




CONNECTIONS

(

NOTE: See Section W for information on direct boses,
balancsd lines, efc.

AL Power & Grounding
Flusg the power cord into 50 or B0Hz AC outlet.”

When using the CS5-80 with a standard guitar
amplider, its 2 good idea to plueg the AC cables of
both the C5-80 and the guitar amplifier inte the same
AL outlet o or the same AC plug strip. If vou use a
plug strip, use the grounded type. Do mot defear the
ground connection (third pin on the AC plegl on
either the C5-80 or the guitar amplifier. By connecting
the AL cables of both units 1o the same AC outler and
then connecting the C5-80% output 1w the guilar amp's
mput with a shieldsd cable [“output connections™),
you insure that the chasss af both devices wall be st
the sams groassd potential, avosding sy possible shock
hazard
(Not applicable for the model with the 2P-plug )

Output Jacks

The LEFT and RIGHT sutputs are identical excepd
whon the TREMOLD or CHORUS effect it used, in
whitch case they alternately change in level and phase to
produce a rotary speaker effect. The GENERAL out-
put 1= mong mix of LEFT gnd RIGHT.

Each jack & a low impedance, standard tip/slesyve
phoone jack. LOW line leved is nomingl —20dE
1775 millvod =), and HIGH Eng lewed i DdBR
(0. FISW).

000

AL IS e Sae wer 1T ary lestnin Or sl Proes IR SrTIENT. D
Al power rocentach shoo s be chct e Tor sorrect wn Eager

a0y polarity. For Goradion anth Do’ e el oo raf

ol Ehee Loerd fiCations, CoNGICT e Yamahe mrthorined ciuer

)

The CS-B0 outputs are unbalanced and will drive
lee-irnpedance (ED0-chm) or high impedance inputs,
eatiser balarnced or unbalanced; this includes mixers,
(NTar amps, wape recorders, and many othed sudio
devices. If vou are not sure aboart the sansitwity of
VU SgUIpmeent, start with the HIGH/LOW switch at
LOW 1o avord exemsive levels. Use any high guality
phone-to-phone plug patch cable (guitar cord) 10 con-
mect the C5-80 ro & standard guitar amplifier, a
hegh impedance mixer swch = Yamaha's PM-170 o
dergctly To an ampl l!l'EI".'.E-'l'.F_'\-EFl:I:'I Ly tem Comena e
such a5 the Yamaha AS115H.""

To manirmize um pickup in wery losig sound
wystern cables, use an accessory ransformer or line-
lwwel chiract box lose o the CS-B0 and then nen a
balanced line (2-conductor chielded XLE mic cablegl
o thie mixer
Foor Jaecks

Plug the FODT CONTROLLER PEDAL mio the
FOOT CONTROLLER jack, The controller plug is a
J-circuit phone plug [tipfring/slesve ). The FOOT
EWITCH ared FOOT CONTROLLER plugs tshiould
newer be inserted in gach other's jacks.

External Inpast Jack

The External Input jack is for special Sub
Owecillator effects. It allows for modulation of the
flrer, oscillates or amplifer by hoe-leeed $ouwrces, such
a5 oscillators, rhythim boxss, other alecy ones nd i
menis, @ic, The input is high impedance, 40 1 will not
owerioad the external device, Sensitivity i3 adjustable
with the EXTERNAL LEVEL contrel, but even at
maximium sersitvity the input will not prowde & ds-
cermable effect with mic-iewel or guitar pickup lewsl
signals.

Aeeessory Devicas

You can wse a vaniety of acoessory devices be tween
the CS-80 output and the sound system input: reverbs,
echo booes, phase shifters, and so forh. Remember
that the CS5-80 has built-in circuioy 10 produce wabh-wah,
tremiolo, vibrato and cerain phasing effecis (SUB
OSCILLATOR [11] and TREMOLOMCHORUS [15].

The Speaker/Amplifier System

The sound of the C5-B0 wall depend to a arqe degre
on the amplifer and speaker System ; the wader the
responde, the betier. We recommend wie of the =lf-
peledver ed Yamaha A4115H spegkar syiresr, due 1o ks
wide, flar frequency response. However, the C5-80
mary be used with almost any wide-range professional

TESay the NPT LEVEL swaich on she PU-T A or the
Ad T 1 5H o the “DBim™ popton Hor nomess) 008
wrngrfrvefy)

¥ amaha A8115H Speaicn Amplifiar

speaker/amplifier syswem (or ape reconder].

If wou use several keyboards, you may also wish o
use 3 keyispard mixer. In amy case, it's a good idea 10
choose these items carefully. We recommend thea
Wamaha PM-1 10, a six-inpat stered owiput mixer with

¥ amaha FM-17 mexer

ViU meters and BASS and TREBLE eguali zation on
every inpul. Thes mixer can then feed amy ampdifies
speaker pystem. Altemately, use a self-powened mixer
such as the Yamaha EM-150. The keyboard ouipats,

¥ amaha EW- 150 self powsered moes

including the C5-80 outputs. can be fed to the mixer
input, and the cutpuis can be connected directly 1o a
pair of speakess such a5 Yamaha 54115,
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AAT15H controd panel

More About the A3115H

The Yamaha A4115H is a two-way speaker System
with a bamlt-in T00 watt poweer amig, 1§ produdes
natural. accurate sound and smiooth, wide desoeersion.
Tha A4 115H can be driven directhy Friom the G580
ouipuis. or from the gutpet of 2 PR-170 or samalar
maxer. In the studio, the spund can be taken direct
from the CS5-80. or excellent results can be obned
by placing a microphone near the 84115H. On the
stage, the A4 115H"s high sensitivity and high power
output generate high volume levels free of awdible
distortion,

If wouw are wsing two A4 116HY, conmect a cable
from the Left and Right outputs on the CS-80 1o one

AdTT5H ponirol panel

input on each A4115H., Set the C5-B0 owtput HIGH
LW switch at MIGH, set the A4115H"s INPUT
LEVEL swatch to the “DdBEm™ position, and set its
IMPUT YWOLLUME a3 required. The speaker's HF
LEWEL control s&ts the volume level of the high
Tregpuency horn m relation 1o the Tow Ineguenty
wddlar.

MNOTE: If you wish 1o use thres A-4115H, one may
be fed by the General outpul. To fesd mone than one
A-4115H from one C5-80 output, “chain™ the
Ad115H" together; connect a phone-to-phone cabe
from the unused input jack of the A4115H bewng fed
by the C5-80 1o an input jack on the next A4115H,
and 50 forth.

.

= [p—

B84 175M controd pansl

AATT15H cantral pusnel

ey

A T15H conirol pamsl

L2

Headphonss

A steren headphone ek B prondesd under e key-
board on the right side. Use any S-ohm or Bigher
imipedance stereo phones. Az a rule, howeeser,
mynihesizers sownd best when monored with speakers
ratheer than phones.

Getting Sowund

Whan all comnnections are made, turn ON the T80
and s&t all controds at ominal exoept its main
VOLUME controd |1] , which you set minimum. Then
bring up the sound system wolume o a2 moderate
setting and adjust the CS-80 vodume while playing a
chord. Femember, a5 with most multiple-oscillator
synihesizers, the C5-B0 requires abouwt 10 to 30
mi mutes 1o warm up foe full sakility.



SECTION Il — DETAILED, NON-TECHNIC

CONTROL DESCRIPTION (Excapt Programi_J)

This section presents detailed information on all the
CS-80% sliders, lewers, switches and rotary controls,
except the Panel and Memaory controds, which are
treated separately in Section 1L, We have included
many lagrams 10 dhestrate the effecs of the conmnols,
and to stimulate your gwn imagination. If you wosld
likoe mepre indormation abowt synthesizers in genaral,
refer to Section V.

‘Within ths manual, or any manual, it would be
impostible 1o completely describe the mamy sounds
you can achieve with your C5-80. Howewer, we fesl
that if wou understand the concept of The MSTrUMment,
an generally are Tamiliar with how i works, yvou will
be abde to wse the C5-B0 with creativity and skill.

Thie C=-80 al lows you 1o learn that your playing
style has a5 much 1o do wath the “realism™ of a sowund
# does the inherent sound of the synthesizer. If you
wav a good ecording of a clarinet note, but Turn on
the: speaker only during the middle of the note, it
might spund like a purgly electronic sound becawse the
way the tone and wolume change during the note ane
emential to defining the dari net character. Musical
realism often depends on the musical context as well,
since other instruments can mask or berimgy ot a green
sound.,

With synthesizers. the word “paich™ commondy
describes the controd setup for any given sound,
Histarscally, there uwsed to be physical patch cords or
pegs that had (o be connected for sach new sound
- - - somee synthasizers still use this system. Howewer,
the C5-B0 is a thii rd-generation mstrument, and many
atdvances in design alow all patching 1o be dons
internally, and quickly, wath na cords to handle, Snll,
out of tradition and for lack of 3 betoer term, we
refier to each program (each sound) as a patch,

O

Explanatory Notes:

&, The C3-80 controls are color coded. Different
color knobs suggest o6 fferent types of functions, as
Fol bowaes:

GREEN = gensral filter characteristics
RED = filter resonance

WHITE = pinch

GREY = wolums

YELLOW = sustain

BLACK = gther functions

B. In this section we have indicated control knob
codars in parentheses. (Button codors for the preset
patches do not strictly follow the color coding scheme, )

C. Al tlider controls and levers on the CS-80 miowe
in & forsard-to-backward rection relative to the
player. However, some controls ane arranged so that
rmasimium e fect ooours nearest the player (bever down),
and oifeers give maximum effect away from the player
llewer upl. Therefore, in the text of this manasal,
SETIINGE AN SOMeTime suggestad by the words “down’™
or “up.™ which avolds confusion with “max™ and
——

D. Imerspersed among the dscussions of the basic
sound produceng and sound modsbying functons,
thera are & number of patch examples. These sxarmples
are viended 1o a55151 you in qustkly leaming how each
control works, and 1o lustrate wiatl the control doss
to th sound. You are encouraged o ry our examples,
and to also play with other settmg. Unbess othervwise
niptad, set all controds at the “nosmal™ of nosminal
settings, a5 shown by the photogeaah imide the fromt
Comar,

Contrals & Switches

[1] POWER SWITCH-The power should be ON
from 10 o 30 minutes before you play the
synthesizer. While the C5-80 is 100% solkd stame,

a “warm wp" paripd alows internal components to
stabilize, 35 is common with most multiple-oscillatos
synithesizers. & red light in the swatch is illuminated
when power is DN,

2] VOLUME CONTROL — Thas adjusts the volume
(oartpant lewel ) for the entire synthesizer. There are
also other controds on the C5-30 which affect the
WVOLUME, If the sound is too quiet, check 1o be swre
the FOOT CONTROLLER pedal i st for rmaximum
lewel (paralle| 10 the floor]. Aleo, check the resr-panel
HIGH, LOW switch; moving it from LOW 1o HIGH
increases the level substantially (FdB). BRILLIANCE
[7] can hewe a marksd effect on the volume of some
preset patches.




I
Peegat

Patches
KOTE: I vou press tw butiom in o fow, only th betemost bation wsll be sngaged.

[3] TOMNE SELECTORS — There are 1w rows
iranks) of selectors, each offering 11 preser patches,
b (T eMory -programmed patches and one -
programmed patch. The preset patches let you come
very close o playing the sounds indicated on the
TOME SELECTOR buttons. When there is more than
one patch with the same namse, They sound similar,

bt not dentical. You may select one patch from each
roew at the same tims by lightly pressing the desired

buttons. [Two sounds in the same row may not be
selected simultaneouwshy. ) The MIEX control [4] then
sein the relative armount of sound from each row, For

CH I

mare information about the programmable PANELS
andd MEMORY, see Section 111,

[4] KX -1 — The C5-B0 wall simultaneoasly pro-
duce two independent sounds, | & 11, whenever you
play a mote. These sounds are fed to the MIX -1

CH N
Patch

Wl

Sub

control lever, which serves 25 4 balance contnol,
acipesting the redative proportion of sound | and sound
Il

Mo the MIX Lever 1o 1, and play each preset
patch by touching the TONE SELECTOR [3] butions
imi row 1L Mow maove MIEX to 1 and try all the presets
im ronw Il Thus far, you hawe heard only one patch at
a time, Howewer, any two patches, one from row | and
one from row 11, may be mixed by setting MIX at or
near ceonmner,

Channsl | Only
Baoth Charsmads | 5 1l

Chansel 11 Only

Cutput ) Ly
Amp
Tramole
- = Genarsl
a 7 Raght
Amp

— D —
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|5l FEETAl = These two detented sliders deter-
ming the pitch of the sound generated by channels |
and |1 whign a given note 15 played |2 movable “do™).
Tha term “Feet” is derived from standard organ stops,
50 the higher the number, the lower the pitch; 168"
reprasents the lowest pitch, and 27 the highest pitch.
The shiders do not ofpeErate in bebhween detents. |nemead,
fing tuning is accomplished with a ceparate PITCH
control [18].

The soore illustrates what you wall hear a1 the
warigus footages when the C chowwn on the keyboasd is
depressed. If 8 i3 considersd nosmal pitch, then 16" is
one octeve below, 51/3° i3 a parfect fifth up, 4” is one
aetave up, 2-203" is one octave plus a perfect fifth up,
and 2° is TWD DCTaves up.

Select BRASS 1 & 2. and sat FEET | at 16 and
FEET Il at 51,3, As vou play, move the MILX LEVER
from | to the center and down to 11, lstening closelhy.
Then reset MIX in the center and mowe FEET | and 11
to warious settings while playing a note. Motice that
You can convert a tuba into a trom bone, #ftc

[6] DETUNE CH Il — (White] This lever raises of
lowers the pitch of channel 11, but does not affect
channel 1's pitch. Thes, when the two channels are
mixed, you can get a detuned effect for & “honky-
tonk ™ piang, deeper string sounds, etc. When the keyer
i cantersd, channel 11 s funed exacty to the isvterval
st with the FEET 1 slider.

)]

I — FEET — 1 %

h""’"ﬁn

ST

bt

CDEFGABCDEFGABCDEFGABCDEFGABCDEFGABC
“heprmal” C3-80 keyboerd range | Feet Selector ot §7). Middles “C” equak 8" pipe on organ.

E—

W Or T 4 3T T

M chows what mote you heer vahes
playing Middls T at different loolags w1leg.

[7] BRILLIAMCE — {Grezn} BRILLIANCE allows
wiou to increase or decrests the amount af hammonies
{owertones) for any sound, whether preset or patched,
Setting the lever down crestes & brighter sound.
Setting the lever up produces & rcher, more mellos:
soured, This lever affects the entire keyboard. The
nominal lever positeon {or all patehes B centerad.

[B] RESOMANCE — [Red) RESONAMCE creates
special tonal effects, such & “peang”™ and “wah, " The
exact effect of RESONAMNCE depends on The
BRILLIANCE serting

Set RESOMNANCE for maximum {down) and
wery gradually move the BRILLIANCE lever towand
wipu with the other hand. Continue TV 1] BRIL-
LIANCE all the way forwand while playing a series
of motes. H"EI'.'!'I! this exerise LIS separal deftersnt
presst patches.

Mowr axpariment with several controls. Play a
chord and set BRILLIANCE and RESONANCE. Try
mOwing one FEET zslector to 16" and leave the athsar
at B, .. or moeed i 1o 5103 . . whatever wounds
good to you. Readpust RESOMANCE and
ERILLIAMCE.

Lesp

IRILLLANGE HLEINANCE

Ciodoired draa m sl ha
treqiiancei in the "~ Flas™
EatCh whsin bisidr GF roosiamal_




o KEYBOARD CONTROL "

ERILLIANCE
Low

LEVEL
HIGH

LEWEL

HiE:H LOW

[2] KEYBOARDCONTROL BRILLIAMCE -
LOW & HIGH — (Green| BRILLIANCE LOW and
BRILLIANCE HIGH allow you to balance the bright-
ness across the keyvboard range. There is no abrupt
change where ong levar's effect ends and the other
levar’s gffect begins, althowgh a transiteen oocurs
somewhene near the middle of the keyboard. In fact,
the LOW and HIGH levers operate on a smooth cunne
(s illustration). BRILLIANCE LOW produces more
effect gradually & notes further Belower the middle of
the keyiboard are played, and, converssly, BRIL-
LIANCE HIGH produces more effect gradually as
mivtes further above the middle of the key boand are
played. Both kevers add 1o the effect of the overall
ERILLIAMGCE lever [7].

the volume and moving a lever up reduces the volume
in the corresponding portion of the keyboard.

Play clanchord, string, organ, funky and piano
patches, adjusting the KEYBOARD CONTROL
BRILLIANCE LOW lever. Motice that this lever affects
anby the lower portion of the keyboard, with more
effect toward the |owest notes, Repeat the masical
example, this tme adjusting the BRILLLANCE HIGH
lewer.

Repeat the example twice morg, only this time
adjust LEVEL LOW and then LEWVEL HIGH. When
you have achieved a satisfying balance of brightness
and volume across the keyboard, vary the owerall
tomality with the main BRILLIANCE control. and
the cverall level with the mam VIOLLUME controd.
The typical acoustic instrument & louder and less
brilliant in lower regesters, while quieter and more
brillsant in upper regeters, a2 chown,
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[10] KEYBOARD CONTROL LEVEL-—

LOW & HIGH — {Grey] These levers operate im a
manner Srnilar to the adjacent BRILLIANCE LMY
and HIGH contrals. However, rather than sdjusting
he brin;hmess for the lowers and upper portions of e
ke board, these levers balance the valume |evel across
the keyboard range. Mll'.'l'.'lfq 3 lever down increases

MOTE: Play i seale Trom the BoTiom o The top of
R kiytosrd 16 Badr Ehe @Ffeer of esch Keyboard
corbr i wxairgrs

+141

Typetal semting 1o simulye the frequency response
of 30 ICORRTIC ENETrUment.

&

[171] SUB OSCILLATOR SECTION — This section
can be used 1o create sffects such as vibrato, wah-wah,
tremalo and others through medulation of the WO,
WCF and WA The FUNCTION shider selects the
type of maodulatien [the wavefiorm) for variations in
gffect. and the SFEED lever determines the modula-
tign rate, The 'nl'l:l'.':l, YWICF and VCA levers determine
thie amount of meodulabion, and may be wmed
individually or in combemations; wath the lever up,
there s no effect, and with it dowm, the depth of the
effect is maxirmuem. These controls may be used to
rodify the sound of any of the patches, whather pre-
it or of your gwn selection, and their effects apply
edyually across the entire keyboard range.

A, FUNCTION (black) Use this switch to select:

n, asing wawg (for smooth, up and down

gl i),

a sawtooth wawe with rapid beginning
and slow decay (for a downward sweep-
ing special effect sound).

P~

an inverted sawtooth wave with slow
beginning and rapid decay [for an up
waart semeping ef fect),

a squarne wave [for angular, alternating
sound, like a trumpet trill or a repidly
meked pair of mandolin SEnngl.

MNOISE whuite nome {for breath or 3 raspy sound).

EXT whatevar ling-lewel signal ks applied
1o the external imput jack will affect the
VC0, VCF andfar VCA sliders (C. D& E
belowl; if mothing is connecisd to the
external ingut, this position may be used
a5 an “off™ mode for the whole cub
oscillator secrion.

n

"ViCQ, ViOF amd WEA rader 5o Vadrage Conrraliad Oucillaror,
Fuiges gurd Amolifety. Thesd changd Che S el Beere s
Sriensrary and Jovel, recteciivdly, 30 Orecodied’ ferTher av
Socmars T amd W



B. SPEED (white} Affects the speed {rate) of the
sine, sawtooth and square waves, but has no
effect on noise or the external input. Set the
lever up for slowest speed and down for
fastest speed.

SUB OSCILLATOR
FUNCTION  SPEED veo ¥CF vea

Speed has no effect here

SUB OSCILLATOR —————
FUNCTION  SPEED vio wCF

EELTTT -

C. VCO (white) varies the pitch of any notes you
play by modulating the Voltage Controlled
Oscillator with the FUNCTION-selected wave-
form. At slower speeds, the sound is that of a
vibrato. Faster speeds produce a sound that
resembles ring modulation.

o SUB OSCILLATOR

FUNCTION  SPEED veo ver
" e——
. —
:_: - ! I | | =VIBRATO
NOISE ——
e —
SUB OSCILLATOR
FUNCTION  SPEED Vo ve
~—
v =TRILL
U e——
oISt ——
it —

D. VCF (green) modulates the Voltage Controlled
Filter, thereby varying the tonal character
(overtones) of any notes that are played. At
slower speeds, the sound is that of an automatic
wah-wah. Faster speeds, particularly when a
square or sawtooth wave is selected for the
FUNCTION, yield unusual effects.

o~ SUB OSTHLATOR
FUNCTION  SPEED vio weE

—+T¢T_WMH

For more “wah’" add Resonance [8].

¢

E. VCA {grey) applies the modulation to the
Voltage Controtled Amplifier, varying the
volume of any notes that are played. At slower
speeds, the sound is that of a tremolo. Faster
speeds produce beating or pulsing effects.

NOTE: Initially, the best way to hear the effect of the
Sub Oscillator is to choose a slow SPEED, pull the
VCO lever down for maximum modulation, and then
select each FUNCTION waveform. Repeat the same
procedure for the VCF and VCA levers.

SUB OSCILLATOR
FUNCTION  SPEED veo Ve

ST TT L e

m(

[12] TOUCH RESPONSE SECTION — These levers
modify the sound according to how you play the key-
board (dynamic control}. The three right-hand controls
are related to the Sub Oscillator Section [10], as
indicated. They also are pressure sensitive, as indicated
by the term “After.” The PITCHBEND lever is
independent of the Sub Oscillator, and is velocity
sensitive, as indicated by the term “lInitial.”” “initial”’
means that the amount of effect is determined by how
fast and hard you initially strike the key, “After’
means that the amount of effect is determined by how
hard you press a key after it hits bottom.

A. PITCHBEND {white) causes the pitch to begin
below the note you play and to quickly slide up
to the proper pitch. The faster and harder you
strike the keys, the more the pitch bends. No
effect is heard with the lever up.

B. SPEED {white) increases the speed of any VCO,
VCF or VCA FUNCTION selected with the Sub
Oscillator.

NOTE: SPEED also interacts with the adjacent VCO
and VCF levers. SPEED has no effect if the Sub
Oscillator Function is set at EXT or NOISE, since they
have no set speed per se.

SUB DSCHLATOR
FUNCTWON  SPEED veo s

——— TOUCH RESPONSE ———
MTCHBEND  SPEED o wCF

;—TTTL TLTT

B —

Slow Tremolo with light key pressure,
= increasingly faster Tremolo with
heavier pressure.

———— SUB OSILLATOA -—-—-—-—
FUNCTION  SPECD veo vk

~—— TOUCH RESPONSE ——
PITCHBEND  SPEED L Vet

TTTT. T+1T

No Vibrato with light key pressure,
= increasingly faster Vibrato with
heavier pressure.

C. VCO (white) varies the pitch of the sound for a
trill or vibrato on individual notes as you play.

SUB DSCILLATOR —--—————.
FUNCTION  SPEEQ veo e

—— TDUCH RESPONSE ——
PITCHBEND  SPEED oo VCF

FITTTTT LT ovee

13

- SUB DSCILLATOR
FUNCTION  SPEED (44 NCF

——— TOUCH RESPONSE ——
PTCHBEND  SPEED Voo veF

A TTTTT LT

ar —

~——— TOUCH RESPONSE ——
PTCHBEND  SPEED VLo VCF
l l l D. VCF (green) varies the overtones for adding a
change of brightness to individual notes as you
ek — play.

. SUB OSCILLATOR L BRILLIANCE RESONANCE ~——— TOUCH RESPDNSE RS
—_— FUNCTION SPEED i) N PTCWBEND  SPEED Lo VCF
Pitchbend occurs. =WAH WAH

Little or no pitch-
bend is heard.



|13] SUSTAIN SECTION — Together, four controls
affect how long the note rermains after youw let go of 2
ey, The sustain can be activated by hand or with a
oot swatch

A

SUSTAIN SLIDER [yellow| Adpusts haw long a
note otaing, from SHORT {no swstain) 1o LONG
faboart TO sechnds ).

SUSTAIN I-I {black) Two tvpes of sustain ara
avallable with the C5-80, | and Il {no relation-
ship o chanmels | & 11). With SUSTAIM |, each
mpie struck dies independently of any others,
and all have the same sustain time, In SUSTAIN
Il maode, the last note or chord played carries
the sustain; if several keys are nedeased simul-
taneously, they will all carry the sustain, The
fexl ehord of note plaved ends any |.'H'E\'i1:ll..r5-

S0 THI.

FOOT SWITCH PEDAL Steppeng an i FOOT
SWITCH PEDAL twrng OMN the sustan when the
SUSTAIN FOOT SWITCH assigner is also

DN, The amount of sustam is set with the
SUSTAIN SLIDER. Howsvwer, releasing the
pedal will immediataly end any sustain, short

o long, [ This fioot switch may also be used to
controd Portamentol/Glissando effects: see the
following section, paragraph 14 C)

SUSTAIN FOOT SWITCH ASSIGNER — When
switched 1o OM, thers is ng sustain unlgss the
FOOT SWITCH PEDAL is also held down. If
vou wish 1o activate the sustain with your hand,
amply rock the ASSIGHER ZWNITOH back. This
by passes the FOOT SWITCH PEDAL and iniro-

duce: that amownt of sustain slready sa0 with the
SUSTAIMN SLIDER.
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NOTE: With the FOOT SWITCH wunplugged, the
ACCIGMNER vwitch does not funciionm, sosuestain is
alwanys ONL If you prefer not 1o wse a FOOT SWITCH
and you want 1o switch sustain QN and OFF, do it by
muwing the SUSTAIN SLIDER up and_ down, or insert
an umwired standard phone plug in the rear-paned oot
sweitch jack ©o activate the ASSIGMER switch.

E;SE

Loy sassnain when fool
switeh is doan.
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{14] PORTAMENTO/GLISSANDO SECTION —
Together, four controls affect the transition between
successive notes or chords: the PORTAMENTQ/
GLISSANDO (P/G} slider, the P/G FOOT SWITCH
ASSIGNER, the P/G SELECTOR SWITCH, and the
FOOT SWITCH. Portamento is a smooth, continuous
glide in pitch from the previously played note or chord
to the next. Glissando is also a change in pitch from the
previously played note or chord to the next, butis a
stepped progression rather than a continuous slide . . .
like playing a chromatic 1/2 step scale from one note
or chord to the next.

A. PORTAMENTGC/GLISSANDO SLIDER {white)
Adjusts how long it takes to move from one note
to the next when Portamento or Glissando is ON.
Set at SHORT (up) there is no audible effect; at
LONG {down} the maximum effect is obtained.
With the lever at maximum LONG effect, it takes
about 10 seconds for the pitch to change from
the lowest to the highest note on the keyboard
{about 2 seconds per octave),

B. P/G FOOT SWITCH ASSIGNER (black) When
switched to ON, the FOOT SWITCH controls
the portamento or glissando effect. If you wish
to activate the P/G effect with your hand, turn
off this switch; it then bypasses the FOOT
SWITCH and introduces the amount and type
of effect you set with the P/G SLIDER and
SELECTOR SWITCH.

NOTE: With the FOOT SWITCH unplugged, the
ASSIGNER switch does not function, so P/G is
always ON. If you prefer not to use a FOOT SWITCH
and you want to switch P/G ONand OFF, do it by
moving the P/G SLIDER up and down, or insert an
unwired standard phone plug in the rear-panel foot
switch jack to activate the ASSIGNER switch.

C. FOOT SWITCH PEDAL Stepping on the
FOOT SWITCH PEDAL turns ON the P/G effect
only when the P/G FOOT SWITCH ASSIGNER
is also ON. The amount of effect is set with the
P/G SLIDER. However, releasing the pedal will
immediately end the gradual transition and cause
the pitch to jump to the note BEING played.
{This FOOT SWITCH PEDAL may also be used
to control Sustain; see the previous section,
paragraph 13 C.)

D. P/G SELECTOR SWITCH (black) With the
switch rocked back, Portamento will be
activated if the appropriate P/G controls are
also ON. With the switch rocked forward,
Glissando will be activated instead.
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BLK
— FooT _ mm - moT - rom —
SWITCH SWTCH ST

No portamento or glissando
regardless of foot switch
position

une
-
EXP WhH -
ST
FOOT PEDAL SUSTAIN
SELECTOR
1
1 GLISSANDD
susmu mnﬂnﬂ
GLISSANDO
—foo _
SWTDH

Long portamento regardless
of foot switch position {or
long glissando if P/G selec-
tor moved to 'Glissando’’}

Maoderate sustain on all notes,
Glissando when foot switch is down

No portamento or glissando
regardless of foot switch
position

Long portamento {or
glissando) when foot
switch is down



[15] TREMOLOMHORUS SECTION — Five conirols
activate and modify a phasing-type TREMOLO on the
C3-B0 output. CHORUS is acwally a form of remalo,
but a wery slow one, When either effect is activated,
three things happen: (1} the volume level altarnately
waries up and down in the LEFT and RIGHT outpuis,
{2} the phase of the signal in the LEFT and RIGHT
outputs changes To create a “rotary™ speaker effect,
and [3) overall C5-80 cumput volume decreases slightly.
These effects may also be heard in the moms
{GENERAL) ounpat.

A, ON/OFF {black) This rocker switch activames
the TREMOLD or CHORUS, a5 set by the
adjacent rocker swatches. If neither chorus nor
tremolo is desired, this switch should be OFF.

B. CHORLS (black] This roclker switch presets the
tremolodchorus circuit for 8 very slow effect
range {see O & E below).

C. TREMOLO (black) This rocker switch presats
the tremalofchones circunt for a moderate fo
fast effect range (see D & E bedow]

D, SPEED {black) Thes control adjusts the speed of
the mapdulation for the chons or tremolo [the
speed variation is greater with tremodo). Maxi-
L dpeed B at ull cdockvss rotation,

E. DEPTH [ilack| This control adjusts the depth
ol madiilabon, the amount of etlect. Mamfmum
eftect i an lull clackwite rotatson.

[16] RING MODULATOR SECTION — Ring modula
[N ereales new frequencies, both hagher and lower in
prtch than the note played, but do=s not allow the
sctual note to be beard. This iz accompl ished by
“beating” a sub oscillator against whatever input signial
i led to the ing modulator, thus producing sum and
1T erence frecpeencias [fHe input freguency plus the
sulby oSl lavor Treduency and the input freguency minas
the sulb psallator requency ). The input signal is then
cancellad in the owtput, keaving only e sum and
difference of the input and sub oscillator freguencies.
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A knowledge of how the ring modulator works is
Aol NetELary Do Unhderitand how it sounds, When tha
rineg el atoe s sub oscillator 1S st 1o a slow SPEED,
the effect is pulsing that may resemble a tremaolo. How-
mver, at faster sponds a strange gong-like ringifig or non-
musical dissonance will be heard. The MODULATION
{amopunt of effect) is constant when a note & played,
and 50 i the SPEED unless the adjacent ATTACK
TIME, DECAY TIME and DEPTH levers are activated;
these levers enable you to sutomatically speed up and
slow diown the ring modulator’s sub oscillator whenever
you play a note, for a “swooping™ or “pinging™ effect.

A. MODULATION LEVER (greyv) Adjusts the
depth of effect from no effect fup) 1o
mancimum gifect {down),

B. SPEED LEVER |white) Ses the modulation
spaed or rate. Slowest speed is obtained with
tha laver up, fastest with the lever down.

. DEFTH lgreyl Sots the amount of automatic
gpeed change created by the ATTACK &
DECAY levers. | Depth does it refer 1o the
amount of ning modulation. ) With this lever up
{minimum depth], the ATTACK & DECAY
TIME lewers do notheng.

0. ATTACK & DECAY TIME LEVERS [hlack)
ATTACK s the maximum SPEED ohtained
& the ring modulator mowes up from the basic
SPEED setting. DECAY sets the langth of tima
it takes for the rate to return to the set SPEED,

MOTE: 5o long & you hold down one or mone keys,
playing additional notes wall nol generate another ring
madul|atron attack. However, if you let go of all keys
firs1, then the ring modulstor wall again attsck and
decay of the next note or chord you play.

o [ —— Swtiady ring modulaticn gpeed when
TTTJ If’”amuiplwu;nﬂhldm
e T -—:—-— ,ﬂlﬂ'ﬂﬂmih—nndlmwm

TTJ_.L_L Sl aftack sowly incranses speed
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[17] FOOT PEDAL SELECTOR BUTTONS — {Grey)
The FOOT PEDAL {(Foor Controller) may be preset to
perform two functions. When the EXP button is doe,
the FOOT PEDAL serves a5 an expression pedsl: tilting
e pedal forward lowers the volume, When the EXP.
WAH butten is down, and you rock the FOOT PEDAL,
it smubimeoushy varies the volums [expression) and
creates 3 Wah-¥Wak.

(18] PITCH OONTROL — (Black) This is a con-
centric control. The outer ring is 2 coarse sdjuwstm ent
that tures the entire key bosrd up or down in Eteh.
The full renge of adjustment i3 about one octave, and
the ring & detented in the center for normal tuning.
The inner kniob is a fine pitch adjustrment with a range
of abxpuf g semi-tome; nominal PposiTion is centered

MNOTE: To obtain the most precise tunang to other
s irameenis:

al Set the MILX lever [4] o “1%.

bl Press the “ORGAN 1™ Preser [3].

i Tum off or set a1 mingmum all Sub-Oscillator,
Tremalo/Chores, Ring Modulator, and Tauch
Response effects.

[13] RIBEON COMNTROLLER — This is a velwet-
cowrered strip that tunes the entire keyboard ug or
dpwm in pitch.  makes no difference where you first
touch the ribbon; you just move up or down from That
refenenoe point. sither by sliding a finger aloeng the
ribban, or by holding cme fingar in place and touch-
ing another finger chewhere on the ribbon. Lkse this
for expretaree whratos, string-bending effects, chord
modulations, winatles or other umusual effects. When
thie CS-B0 is in SUSTAIN | mode, the ribbon only
changes the pitch while you are holding down a key.
In SUSTAIN 11 mode; the nibbon will also change the
pitch during the sustain {afier vou let go of the keysh.
Experiment to see what happens when you let go of
the key and then the ribbon, and wee-versa,

NOTE: The range of upward pitch slide &5 approxi-
riately ome octawe if wou start ot the left of the ribbon
and mose to the far right, The range of downweard
putch slide is mwch greater; by starting on the right of
the ribbbon and moving 1o the left. you can mowe the
highait note on the keybosrd down 10 3 sub-aedio
Treguesty.

. []=
Ij'* m N-- Exprusuen & Wab-wah
=

Dan’t press both beitions




SECTION 11l — DESCRIPTION OF PROGRAM
PANELS, MEMORY, HOW TO PROGRAM &
SUGGESTED PATCHES

This section details the function of the C5-80 pro-
grammable FANELS [20-45] , and how to program
your own patches, creating sounds literally “from
scratch.™ Also discessed are the MEMODRBRY panels
[#6] —miniaturized versions of the lasger program
mable pancls that are used for storing four of yowr own
programmed patches for instant recall at the towch of
a button,

What the Panal Contrals Do

The PANELS let yvou select the weveform, har-
monic Firucture, changes in harmaonics, volueme changss,
and basic keyboard dynamics 1o progeam an infinite
vanety of sounds. The same circuits controlled by
these PANELS are internaly controlled 1o obtain the
preset patches; each TONE SELECTOR burton simply
recalls an intermally-stored patern of PANEL sertings.
Thus, with the PANELS, it is possible 1o manually
duplicate any of the preses, 1o vary tham shghtly, or
o depart drastically for total ly wnigue sownds. The
two main panels, PANEL | and PANEL (I, are
identical. Therafore, we explain just one of Them.

MOTE: To hear what gffect the PANEL controls have
25 woun read this section, st all C5-80 controds at their
nominal positions (a5 indicated on the inside front
cower |, with these exceptions:
a) Ser ohe MX I-1 bewer [4] ac L.
b) Press the PANEL buton on row | of the TONE
SELECTOR section [3]
gl Set the BRILLIAMCE lever [7] at minismum
brightress {up).”

We uwsa PANEL | in these examples because it s
closer to the music stand than PANEL I, hence easier
10 588 @5 you read this secuon.

|20-25] The VCO =

WAVEFORMS: The VCO, or Voltage Controlled
Oscillator section, creates the G580 four basic
spunds: SOUARE WAVE, SAWTOOTH WAVE,
WHITE NOISE and SINE WAVE. Turn ON the

square wave 5 [ 23] and play a note. Turn OFF the
spuare wave and wen ON the sawtooth wave -

[24] . Turn OFF the sawtooth, and bring up the
ROQISE slicer [25]. Bring down the MOISE shder, and
bring ugp the sine wave o slider [26] . Observe the
dfference berween These sounds. {The sine wave shider,
ewvan though it is par of e YOO electronics, s located
in the VWCA section because pure sine waves have no
harmonics, and would therefore mot be changed by
VCF procassing, |

"Wormally, BRIL L IANCE i coniersg wiven Drograsmiming,
Bex? el S rLimg @ beser (ov shiy demorsoadions of Sy
o

BLE

[Z2] PULSE WIDTH — The toquard wive | 23] had a
particular sownd that might be described a8 “hollow. ™
However, you can vary the sound of the iquane wave
wath the adjacent PW slider [22] . This shider affects
oaly the sound of the squere wae, and has mo effect
on the sswiooth, Sine wWawe o mnoese,

¥iith the square wawe DM, play a note and very
gradually push the PW slider up to S0%. This changes
the Pulse Widih of the square wave, which changes the
harmanics for a more “nasal™ sound. Mow move the
P slider down to 50F% again 25 you continue playng
a mote,

Ty migrimeg the PAY slider back and forth {50%
to 9050, doing it faster and faster a5 you pay a note,

1Hin]

and glerve the phdting-like sound. You can have the
C5-80 do the same thing for you automatically, wsing
the adjscent PWHA [21] anel SPEED [20] shicers.

[Z1] PWM (Green) & (22] SPEED [White)
P stands for Pulse Width Modulation, Set the
PW clider at 75%. and mowe the PWM sider [21] up

IBE FEE RN R e
SIS sewoon e

T
VAVAVAVA VAT

1o maxemurm modulation (S10). Now play a note and
wiou will hear an effect that is identical o manually
ming thae P slider back and forth all the iy, bt
very slowly, Gradually push the SPEED slider [ 20]
from SLOW toward FAST, and notice what happens;
pulze width modulation ooours faster and faster.
Eventually, vou will reach 2 spead that & much faster
than you could possibly achieve by mowing the FIN
lever back and forth with your hand. At the point
wihern the SFEED of modulation spproschet sudin
frequendcies (20 times per second or fasterh, a
setondary tone will be hgard.,

¥iou need not use maximuem gffect. With SPEELD
at a SLOW setting, try mosang the PYWM slider to its
mid position. This effect is ke moving the P slider
onky part way up, and then back down. You can also
vary the basic setting of the P sdicer: 1y SETTING I
at mid pogition and then wse different PAM and
SPEED settings. Together, the PW, PWM and SPEED
sleders are one of the keys 10 acheying realisEe
SEramg Soumnds.

Az wou heve heard, the WD produces daffarent
b timbres (bones), but ot 5 egually empsortsnt for ot
to produce pitch. Therefore, when you play various
notes on the keyboand, the VGO produces deffaront
pitches. The FEET sdector also affects the %00 pitch,
st as it did with the preser panches.,

Mowning wp snd down fullty,

ECLE
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[26-24] VCF — The Voltage Controlled Filwes
section (WCF] lets some of the freguencies generated
by the VEO ke heard and o out others: hence the
tesmm filter. The sction of the filter modifies the timbre
(v bey altering the harmonic structure of the hase
sounds.

Adl the sewnds ereated by the WCOL excepr
sime wave, are immediately processed by the VCF
section. OF the basic sounds available from the YOO,
MOISE & the rchest in harmgnics, White nodss s
actually & combanation of 2l audio freguences . . _ Sl
hamanies and fundamentals ooouring in 8 continuoes,
random pattern. Thus, noise makes an excellent sound
wath whach 1o dermonstrate the effects of the VCF.

[28] LPF
to fmaxirmasn (Z10), and play any key, Gradually o
the LPF sleder dowm (HIGH © LOW), The LPF {Low
Pass Filter] cuts the high frequencies and allows |oweer
froguencess 1o be heard: hence the term low pass filter.
Motice how the sound becomes more “dull® as you
mowe the slider dowwn.

[Green] Bring wp the MOISE slider [25]

[#6] HPF — (Green] Return the LPF slider 1o HIGH,
thus all owang all noise frequencies to get th rough the
WCF section. Mow gradually move the HPF slider up
from LOW 1o HIGH. The HPF (High Pass Filter) cuts
the low freguencies (fundamental and lower harmonscs )
and allgws higher freguencies to be heand: hance the
term high pass fileer. Motice how the sound becomes
“thin™ a5 you move the slider up. This ussful filler,
standard with the Yamaha C5-80, & seldom incuded
in other symthesizers.

Together, the HPF and LPF sliders create a
bandpass filter; that i, only frequencics above the HPF
cutoff and below the LPF cutoff are hoard,

This bats you *foous' or ermphasize 3 narmow
range of frequencies, perhaps only a few harmionics

without the fundamental, or a wide ranoge of frequencias,

depefding on how youw set the HPF and LPF sliders,

MNOTE: Think of the HPF and LPF sliders a5 a pair of
curtang that let you “see” the sound. Certain settings
of the sliders {the “turtains”] can “narrow™ the band-
pass “window™ to nothing—no frequencies can pass
hrousgh the filters. 1T youw are adjusting these sliders
andd the sound goes aweary, mowe HPF lower andfor
LPF higher to “open” the bandpass 5o sound can
come through. [See ilhEtratigns on next page_|

Ermg down thie: NOISE slider. and turm on &
sawtooth wave [24], Starting with the HPF slider a1
LOW and the LPF slider a1 HIGH, gradually moee the
LPF slider wp and down Then move the HPF slider up
and down. You are probably beginnang to grasp how
the WICF's two filvers, HPF and LPF, affect the sound.

The HPF and LPF sliders sach et one of two
hasic filter characteristics, the cutof! frequency., The
other basic filter characteristuc 5 RESONMANCE. Rather
than explain resonance at this point, it s esier to just
demonstrate the effact. (Further explanations of filter
characteristics are presented in Secuons 1V and W of
this imanasal. )

[27 & 28] RES — (Red) High Pass Filter RESonance
w set wath the RESh slider [27] . and Low Pass Filter
RESonance is set with the RESy shider [29] . Mowe
brth these sliders up to HIGH for maximuem reonance
effect, and then gradually mowe the HPF and LPF
sligders back and forth, one at a time, while playing a
series of notes, Dbserve the “twang™ or “wah' pro-
wided by the resonance. A “wah-wah™ pedal et vou
do the same thing with your foor instead of your
fimgers.

There are additional sliders in the VICF Section
[30-38], bt it will be easier W demonsirate Their
purpsose if we first explain what the VCA Section
dORs.




Musical examples of filter action. Shaded areas are NOT audible be* . they are blocked by the filters. Edge of shaded areas repres* iter cutoff point.
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HPF & LPF filters wide
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LPF partially closed with
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18 13541] VCA — The VCA, or Vaoltage Controlbed
Amplifier, sets the volume Doudness) of the sound.
The reason for using 3 VCA rather than a volume
control, howeser, is that it automatically changes the
volume when you play a note. This i a natural
charatteristic of any irstruoment, and is therefore
irmpartant to the realsm or effect of the sounds you
[IrEgr AT,

Congider the sound of a hampsichord, for example.

When you play a note, the strings are plucked, 5o
sound starts at maximum loudness [Tast attack) and dhen
falls off (decays) fairly quickdy. When you blow into a
trombone, the note sbowly Builds o maimum |oud-
nee=ss {slosw attack) as the air passes throwgh the mamy
feet of tubing: the sound remains 3t mastimium Doud-
re=ss {fuigh sustain leved] as bong as you have breath, and
then it dies somewhat more quickly than it began as
the wibrating column of air collapses (fast release
timgl. These changes in |owdness over a period of
time are unigue for each different instrement and )
they are known 35 the amplitude or volume envelope. f:';"m:ﬁ 3"“'&:“"‘3‘“ i':""":"‘ﬁ“ :Df:-'-' MmNt
The WCA 5 used to create an ampli rode envelope fos .
whatever sound you have generated wath the VOO
anad mincdified with the WCF,
(41] LEVEL — [Grayl Play a noe, and mose the WEA,
LEVEL slider batween 10 Imaximum) and S0
{mimimumj. Notice that this is exactly the same a3
adpesting the C5-80% main WO LUME control [2] .

[37-40] VCA ENVELOPE GENERATOR — We

explained that the YCA is an amplifier that auto- Lo
matically changes the wolume; the Envelope Generatos

(EG) iz the cincuit that controls the YVICAT walume Vokema Esmsslo
{amplitude] when you play the keyboard. (Mo sound af absered slaeng

qoes Through the envelops generator itself, b The WCA'S

emelops generaiofr happens to hawe Tour indepen- Duiet

dently adpstable characterstics: artack time, decay
time, sustain level, and release time. These are w1 with
the Attack, Decay, Sustain and Release shders

[A-D-5-R).

[37]1 ATTACK — (Black} ATTACK TIME defines how i
tast the WoA terns on 00 3 maximum volume when you ===

first play a key. ——
[38] DECAY — (Elack] DECAY TIME defimes howr e —

long it takes for the VCA to lower the volurme &8 you
continue Io hold down the ey,

[39] SUSTAIN — [Black) SUSTAIN LEVEL define —
hiorer lgaed the note remains while you cont nes
hodding down the key.

[40] RELEASE — (Yellow) AELEASE TIME defines

hcvar cpuickdy the note dies out afier you let go of
the key.

WO L.
=

e g



More About VCA Envelopeas

It may be easier for some players to understand
the envelope in musical terms rather than with graphs
or charts. The illustration to the right demonstrates
how different settings of the VCAS A, D, S&R
levers affect the sound. Play these examples and
listen to the effect of each lever. The examples are
not intended to sound like any particular instruments.

What
You
play

MOTE: Upper line represents the notes played.
Lower line represents what vou hear.
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[358] VCF LEVEL — (Gray) This slider determanes
how much of the sound ganerated by the WCO then
processed by the VCF will be introdeced 1o the WVCA
Trfﬂ f{diowen) shuts off all scand from the VCF, and
w10 |up) feeds maximem VCF puput o the VCAL

[35] SINEWAWVE = {Gray} This dlider determines
hiowr much of the pure, unfillered sine wawe generated
by the VOO will be introduced to the VCA. |n fact,
this slicler may be used together with the YCF LEVEL
slider to mix pure sing wave with whatever sownd is
coming from the VCF,

[30-34] VCF ENVELDOPE GENERATOR — Loudness
is nott the only thing that can changs when vou play a
note; the tone may also changs. Wheen vou plueck a
quitar string, for examgple, the sound stans oul
brilliant and becomes more mellow & the note dies
out. To duplicate this effect, it is often desirable 1o
change the filter characteristics as well as the volure
with an enwelope,

The VCF enveloge is similar to the VCA
envelopie [ADSR), but it affects the tone rather than
the volume. &lso, instead of ADSR sliders, the WCF

e ha INITIAL LEVEL, ATTACK LEVEL,
ATTACK TIME, DECAY TIME and RELEASE
TIME slichers {IL-AL-A-D-R}).

In essence, the YOF envelope automatically
mowes the HPF and LPF sliders gach time wou play
a noe, thus changing the filter cut off and the
ampsnt of harmonics andlfor fundamental Froguendy
wou hear. The exact effect of the ervelope depends
ennirely on the setual settings of HPF and LPF, as
wizll a5 AESH and RES.

MOTE: To hear what the VCF envelope controls do
a5 yiou read the followsng descriptions, begin by setting
up the PANEL {1} 21 illustrated to the right,

[30] INITIAL LEVEL = [Black) With IL sat &t =0
(down) there is no effect. Moving IL up 10 —5 and then
playing a note causes the souwnd 10 ST out *mellow™
{more fundamental and less hanmonscs] and 1o dhen
move intg the sound you have set with HPF and LPF
sliders. It & as thowgh you began by mowing the HPF
and LPF sliders a bit lower and then moved them up
together az you play the note until they reach the
“steady ™ setting,

¢
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[31] ATTACK LEVEL — (Black) With AL set at =0
{down]} there is no effect. Moving AL up to +5 and
then playing a note causes the sound to get “thinner”
{less fundamental and more harmonics) and to then
move back to the sound you have set with the HPF
and LPF sliders. It is as though you moved the HPF
and LPF sliders up past the “'steady” setting and then
brought them down together.

[32] ATTACK TIME — (Black) The A slider adjusts
how long it takes for the filter envelope to move from
the “fattest’’ sound to the “thinnest” sound {these
points being set by the IL and/or AL sliders). SHORT
(slider down} causes a fast move that sounds iike a “blip,
whereas LONG (slider up) causes a gradual change

in tone.

[33] DECAY TIME — (Black) The D slider adjusts
how long it takes for the filter envelope to move
from the “‘thinnest” sound to the “steady’’ sound set
with the HPF and LPF sliders.

[34] RELEASE TIME — (Yellow) The R slider adjusts
how long it takes for the filter to return to the IL
setting after you let go of the key or keys. If the IL
slider is set at =0 {down), then R sets how long it takes
for the filter to return to the “steady’ setting after
you release the key. If IL and AL are both at =0, then
R has no effect.

By experimenting with the VCF envelope, you
will find that many useful effects can be achieved,
including whistle and rushing wind. Brass sounds are
greatly enhanced by the use of 1L and AL with
moderate attack and decay times. To get a very sharp
“blip”’ for extremely percussive sounds, set AL up to
+5 and set attack and decay at the shortest time
{down). You will also find that the VCF envelope and
VCA envelope can be manipulated together to get still
more variations in effect.

ow
RES i RES, [ AL

Like starting with HPF & LPF higher
and then moving down
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NOTE: In these illustrations, hairpins represent
changes in filter response, not level. The VCA
envelope settings are shown below the VCF
settings to save space.

22 The musical examples provide an alternative to
the preceding charts for understanding the VCF
envelope. {Switch on the VCO's sawtooth wave when
playing the examples.)
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[42-45] TOUCH RESPONSE — Touch response {key-
board dynamics) allows you to achieve the ultimate

in realistic musical expression. This section allows you
to change the LEVEL {volume) and the BRILLIANCE
(harmonics) by playing the keyboard differently. With
the sliders down at =0, there is no touch response,
while up at £10 the effect is maximum.

INITIAL — ““Initiai” means that the amount of effect
is determined by how fast and hard you initially
strike the key. INITIAL BRILLIANCE [42] makes
the notes brighter the harder you hit the key, and
INITIAL LEVEL [43] makes the notes louder the
harder you hit the key.

AFTER — “After’” means that the amount of effect is
determined by how hard you press a key after it hits
bottom. Thus, AFTER BILLIANCE (44} and AFTER
LEVEL [45] aresimilar to INITIAL BRILLIANCE
and LEVEL, but are sensitive to key pressure rather
than key stroke velocity.

Some instruments are not touch sensitive, such
as a harpsichord. Thus, you would keep these sliders
at minimum to simulate realistic playing. Other instru-
ments chiange more in level than in tone when you play
harder, such as a piano. Still other instruments change
as much in tone as in level, 5. " as wind instruments.
To simulate tightening the embouchure on a reed, you
might use AFTER BRILUIANCE.

[46] MEMORIES — The memories are beneath a
hinged cover which bears a simplified block diagram of
the CS-80. {A detailed block diagram and a copy of the
simplified block diagram may be found in Section V. )

Memories 1through 4 are miniaturized versions of
programmable panels | & I1, minus the detailed labeling.
Once you develope a patch you want to save, you can
transfer the settings to a memory by visually lining up
the memory's sliders and switches as closely as possible
to those on the Panel. "Fine tuning”’ the memory
patch against the panel-programmed patch is easier if
you follow this guideline:

1. If you are using PANEL I, transfer it to

MEMORY 1 or 2.

2. If you are using PANEL |, transfer it to
MEMCRY 3 or 4.

3. Press the TONE SELECTOR buttons (3]
corresponding to the PANEL and
MEMORY involved.

4. Compare the two patches by moving the MIX
lever {4] from | to .
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HOW TO USE PROGRAMMING
TO GET A SOUND ¢

If you've read the previous section and experimented
with the PANEL controls, you probably understand
what they do, but how do you go about programming a
specific sound you want to hear?

There are many approaches to getting a sound, and
the one we suggest here is no better or worse than
others; if another technique works for you, use it.
Before you attempt to program a given scund, turn
off all effects not on the Programmable panel . . . that
is, begin with the nominal settings pictured in the cover
illustration.

General Approach

First, think of a sound . .. get it in your mind. Once
you “hear” it in your head, you can begin to analyze
what basic musical elements make up that sound, and
therefore how to set up the same basics with the
synthesizer.

Three hasic elements make up any musical sound:
pitch, timbre and volume. These correspond to the
VCO, VCF and VCA sections. |f you want to get a
sound resemhling an acoustic instrument, consider how
that instrument generates sound.

What is the basic pitch, the playing range? Use the
FEET selector [5] ta set the keyboard to an appro-
priate pitch range.

What is the basic waveform or tone? You set this
with the VCO. If the sound resembles woodwinds
(reed instruments), use the SOUARE WAVE [23] and
try different PULSE WIDTH [22] settings. For strings,
add PULSE WIDTH MODULATION [20 & 21] or use
SAWTOOTH [24}. SAWTOOTH is also useful for
brassy sounds. NOISE {25] alone is good for wind,
thunder, sizzle and other special effects. It can be
mixed sparingly with other VCO sounds to add breath.
Use SINE WAVE [36] for colorless or “pure’ sounds.

What is the timbve, the tone color? This is set with
the VCF. An “open” sound with lots of harmonics,

p

like clarinet, suggests the HPF [26] is LOW and the
LPF [28] is HIGH. A sound with body but less
brifliance, like piano, suggests the HPF is still LOW,
but LPF is closed down partially. A very rich, but
muted sound, like a string bass, suggests the HPF is
still LOW, but LPF is closed down quite a ways
toward LOW.

Step-by-Step Examples of Programming

We have presented a handful of patches for you to
try, along with very brief explanations of why the con-
trols are set as they are. Because everyone conceives of
and plays sounds differently, and because normal
component tolerances make it impossible to give
“absolute” control settings, you'll want to vary the
settings to ““fine tune’’ the sound to your taste.
Become aware of what each control does to the patch,
and you will soon find that you don’t need to write
down patches . . . you'll instinctively know how to set
all the controls. Remember that the overall BRIL-
LIANCE control [7] and RESONANCE control [8]
may be used to further change a patch once it has
been set.
NOTE: The patches shown for Strings, Harpsichord,
Flute, and other sounds which also appear as Preset
Patches are non-identical to the presets. There are
many different ways to “‘get a sound,” and the pro-
gramming examples shown here were chosen because
they fall in a logical progression with a minimum change
of control settings. Orchestral instruments are used
only because they provide a good frame of reference;
the C5-80 can be used to make an infinite variety of
unique sounds once the basic principles are understood.

NOTE: All panel settings remain unchanged from one
patch to the next, unless otherwise noted. Those settings
which do change from the previous patch are marked

Clarinet

A square wave [23] with 50% pulse width [22] is
used because it simulates a single reed instrument by
generating odd-order harmonics (3rd, 5th, etc.). The
LPF slider [28] should be set so the sound is clarinet-
like; wide open would be too bright, and mid way up
is about right. VCF envelope [30-34] is used because
VCA envelope alone [37-40] would sound too much
like a calliope or a keyboard instrument. Moderate
VCA envelope Attack [37] and Release [40] times
simulate the gradual build up and collapse of the air
column in a true clarinet. Vibrato is provided by
modulating the VCO with a sine wave in the Sub
Oscillator [11]. The VCO lever should first be fully
engaged so the maximum effect can be heard while
the speed is set. After the desired vibrato speed is
achieved, the VCO modulation should be reduced for
a more realistic effect (excess vibrato often feads to a
synthetic sound}. You may wish to advance the Touch
Response Section [42-45] initial or After Brilliance
and Level sliders, in which case it is probably a good
idea to lower the LPF slider slightly.
Trumpet

Change from square wave to sawtooth wave {24]
to include even-order harmonics for a richer sound.
The rest of the patch is almost identical to the clarinet,
except the VCF envelope’s IL [30] and AL [31] sliders
are moved all the way up; this starts the filter cutoff
ata lower frequency and moves it to a higher frequency
than before. The result is a wider change in harmonic
content which is more trumpet like. For brass sounds
that are “'darker” than this trumpet, use slightly
longer attack [32 & 37] and release times [34 & 40],
and lower the LPF slider [28] somewhat. For more of
a coronet or “‘wah” sound, raise the RES|_control [29].
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Flute Solo Violin

The sawtooth is still an appropriate waveform, but
fewer harmonics are desired, so the LPF slider [28]
should be lowered. As harmonics are cut out by lower-
ing the LPF filter cutoff, the waveform actually begins
to resemble a sine wave. It is necessary to turn up the
overail Volume [2] because much of the sound is being
filtered out. VCA envelope is used exclusively, so the
IL [30] and AL [31] sliders are lowered all the way
to “turn off’’ the filter envelope (A, D & R then have
no effect, and may be left in position for other patches).
The major distinction between the trumpet and flute,

other than filter cutoff frequency, is the change in
Sub Oscillator modulation [11] ; VCO modulation
should be greatly reduced or turned off altogether,
and instead replaced by VCF modulation.

Another way to program a flute is to completely
ignore the VCO and VCF Sections, lower the VCF
slider [35] and use sine wave [36] instead. VCA
envelope then defines the note exclusively. However,
no instrument is quite as perfect as the sine wave, and
this patch tends to sound artificial. The quasi-sine
wave generated with a heavily filtered sawtooth wave
tends to be more realistic.

This patch is almost identical to the flute patch,
with the addition of VCO modulation. Overall tone
may be changed somewhat with the Brightness lever
[7]. The sub oscillator with sine wave VCF modula-
tion, plus Touch Response VCO, give realistic vibrato
only on those notes when it is needed.

NOTE: Consider the foregoing patches and what
changes occurred in the sound as relatively few changes
were made on the programming panel. Observe that a
different waveform or IL-AL setting account for the
most dramatic changes.
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Turn off the sawtooth wave and switch to the
sguare wave [23]. Use 90% pulse width [22] which
eliminates specific harmonics, as would be the case
with a double-reed instrument. The LPF slider {28]
is raised slightly to allow higher harmonics to be heard,
and HPF [26] is also raised to obtain a thinner sound
by attenuating some of the fundamental frequency
(this creates a narrow bandpass}. 1L and AL {30 & 31]
are raised to introduce some filter envelope which
simulates tonal changes that occur due to changing
emhouchure. Some low pass resonance [29] may be
added if desired, but AL [31] should then be lowered
to avoid a “wah” sound.

Temporarily turn off the Sub Oscillator VCF modu-
lation [11] and Touch Response VCO [12] so that the
rate of pulse width modulation can be easily heard. Re-
duce the pulse width [22] to about 70%, and set pulse
width modulation [21] at maximum so that the speed
[20] can be determined. Once the speed is set, reduce
the amount of PWM to taste. Now vibrato can be re-
introduced by means of the sub oscillator VCO lever
[11]. The mixture of these two types of modulation,
PWM and sub oscillator VCO, give the effect of more
than one instrument playing. For even richer strings,
repeat this same patch on the second panel, setting one
panel’s Feet slider {5] at 16’ and the other at 8', and
detuning channel |l slightly [6]. On the channel set at
16, the amount of PWM [21] and its speed [20]
should be lowered because lower pitched strings do
not have as much modulation as shorter strings. The
VCF and VCA attack times [32 & 37] and release
times [34 & 40] are lengthened to simulate the bowing
of strings as opposed to the quicker initiation of sound
in an oboe.’
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Clavichord

Lower the PWM slider {21] all the way, and raise
the pulse width to 90% [22]. Remove all sub
oscillator modulation. VCF and VCA envelope Attack
times [32 & 37) are both set at minimum for a plucked
sound. While either VCF or VCA attack could be used
alone, together they provide a more natural sound,
simulating the change in harmonics that occurs as a
string is plucked and then settles down (VCA
envelope alone sounds more synthetic). Resonance
[29] may be added, but the AL should then be
lowered somewhat to avoid a "“wah’ sound.

Bells & Gongs

Move the pulse width [22] back to 50%, and fully
engage the Ring Modulator [16] Speed and Modula-
tion controls. If desired, add sub oscillator [11] modu-
lation of the VCA, and/or Chorus [15] ; with Chorus,
use only moderate Depth. For bells, the Feet selector
[5] should be set at a higher pitch, 4° or above; 8 or
below is useful for gong sounds (Brilliance [7] should
also be adjusted for gongs).

NOTE: In the last four patches, the filter cutoff
settings have remained approximately the same (band-
pass filter). The vast majority of changes in sound were
due to changes in square wave duty cycle (pulse width)
and in envelope settings.
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Timpani

Two voices are used at once for this patch (and the
next one}, so program panels | and {l. Panel | is for the
initial “mallet’ sound. Instead of the waveform used in
hells above, turn off square and sawtooth, and use only
Noise [25]. The Ring Meadulator [16] should also be
turned off. HPF and LPF [26 & 28] are set to give a
narrower bandpass, and AL [3] is lowered to avoid

i letting the sound get too thin. The VCF and VCA
Release time [34 & 40] are longer, and VCA Sustain

’ level [39] is iowered to simulate the die away of the
mallet sound. Panel 11 is used for the “drum”’ sound.

Sine wave [36], sawtooth [24] and a square wave
[23] are used together, and the square wave is set at

4 ( It

75% pulse width [22] with moderate pulse width
modulation [21] at a slow speed [20] ; the several
waveforms give a richer sound, with the sine wave
emphasizing the fundamental. Set Feet il [5] at 16’

{the Noise in Panel | is not affected by the Feet setting).

The filter cutoffs are the same as Panel |, but
resonance is added and the VCF envelope is changed.
The entire VCA envelope is different, since the head
resonates iong after the mallet is gone. The addition of
sub oscillator VCA modulation {11] to the puise
width modulation on Panel || emulates the reverberant
sound of the drum body. This 2-voice effect could be
simulated with just one channel.
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Pizzicato & Legato

This patch simulates the effect of one instrument
playing quickly (pizzicato} using fast attack and decay
times, and of a second instrument playing slowly
(legato) using slower attack and decay times. The

patches can be seen clearly on the diagram. Observe
that Panel 11 uses sine wave [36] and VCA exclusively.
Notice when you play that quick key strokes give a
“"plucked’ sound, and holding keys down longer allows
a second, completely different voice to develop.
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USING THE PROGRAMMABLE PANELS TO
DUPLICATE THE PRESET PATCHES ‘

As stated elsewhere in this manual, the preset patches
were all derived from settings of the programmable
panels. Normally, there would be no need to duplicate
the presets by programming the panels. However,
setting up the panels to emuiate the presets can serve
as a good point of departure for developing your
own patches.

The following diagrams of programmable panel settings

correspond to the 22 preset patches. Some settings are
very critical, and a slight change of adjustment can make
the difference between a poor match or a perfect match
with the equivalent preset’s sound. The fine tuning of
controls necessary to match the preset is very refevant
to making your own entirely unique patches because
you experience how to subtly manipulate the controls
for specific effects.

Bear in mind that there are several ways to "“A-B”
compare the presets to the sounds you program. For
greatest accuracy, we suggest using the panel which is
on the same channel as the preset you wish to duplicate.
For instance, if you want to program the Flute, use
the Channel | panel; for Bass, use Channel |, etc.

This means that the same 8 oscillators, filters and
envelope generators will be producing the sound. If
you use a Channel | preset with a Channel {1 panel,

¢

or vice-versa, a completely different set of oscillators,

filters and envelope generators are creating each sound.
A few patches are more difficult to fine-tune than

the others, due to a combination of a critical pulse

width adjustment, HPF and LPF settings that yield

a bandpass filter, and VCF envelope. The “tricky”’

patches are: Clavichord 1, Guitar 1 & 2, and

Funky 1 & 3; it is probably a good idea to return to

these after you have worked through the other patches.

1. Tune the patches using the middle of the key-
board (FEET selector [5] at 8'). This allows you
to hear the fullest spectrum of overtones for more
accurate adjustments,

2. If the setting invoives adjustment of Pulse Width
[22], first adjust that control for the closest
sound match.

3. Adjust the filter settings [26-29]: LPF, HPF,
RESI and RESh. Press the keys slowly and lightly
so that any Touch Response effects do not com-
mence. (NOTE: If VCF envelope [30-34] is in use,
also see Step 4 below.) If Touch Response After-
Level [44] and After-Brilliance [45] are used, press
the keyboard lightly when first setting the filter.
Then press the keys harder and set After-Level and
After-Brilliance accordingly. It may then be
necessary to retouch the filter settings.

4. 1f VCF envelope (IL and/or AL) is in use, hold
down a key until the filter settles to a steady, un-
changing cutoff. Then adjust the filter LPF [28]

and HPF [268] controls.

5 If VCF AL [31] is used alone without 1L, adjust it
1o produce the brightest sound obtained in that patch;
then readjust the LPF [28] and HPF [26] sliders as
required.

6. If Initial-Brilliance [42] and Initial-Level [43]

are used, strike the keys quickly to determine
whether the effects are identical in the preset and
programmed patch; adjust as required.

7. If the program and panel patches are the same,
then they should react identically to exaggerated
settings of the overall Brilliance [7] and Resonance
[8] controls. One at a time, set these two controls
all the way up, and all the way down, comparing

the patches. If differences in sound are observed at
extreme settings, adjust the corresponding controls
on the Panel to re-match the preset and programmed
sounds: RESh and/or RESI at extreme Resonance
settings; HPF and/or LPF at extreme Brilliance
settings.
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SECTION IV — TECHNICAL CONTROL DESC

Sections 11 & 11 provde adeguate information o
understand all C5-80 controds and fenctions. Y ou need
not read this secton 1o know how 1o play your
synthesizer. Howewer, Section IV does offer alternative
and more comprehensive explanations for the benefin
of experenced synthesists,

Owerall Pictuwre

The C5-80 i an eight note polyphonic synthesizer.
However, there are feally 16 main oscillators divided
mito teo ranks (twe chasnels), both of which are
operated simultaneously by the keyboard. When you
play one key, two woices sre slways generated, and a
mix contral then ket you select any blend of the two
woices to feed the moano [General) outpur. A phasing:
type tremalofchons circuit splits the General owtput
and feeds it to two different jacks, Left and Right, for
rotary speaker eilects. Each channel contlaing eleven
factory presst patches, one programmable panel and
w0 mimiature wersipns of the pane| that wsrve &5
mamones for additonal voices you wash 1o Store.
Thass, when you hawe programmed the panels and
mernofies, you can select from 28 basically ditfersnt
saunds at the touch of a finger.

The keyboard, and all conirols other than the gro-
grarnmati e panels and memories, affect both channels
sirnulnaneously.

TIONS

] g

The Programmashle Panels

Since PANEL | and PANEL 11 [20-45] are identical,
wep use both in the follvweng examples. By moving the
MIX lever [4] berween | oo |1, you can guickly hear
the differences in similar pamches programmed on
PAMEL 1 and IL If you wish to hear what the PANEL
conirols do & you read about them, set the MIX
control [4] at the | or |1 (depending on whiich PANEL
you are wsingl, press the PANEL buttons on the Tone
Seleotor [3] , twrn up the VOLUME [2]. and be ssre
the FOOT CONTROLLER i flat {maxmum volwme),

MOTE: Before starting. it it aduitable 1o set all ather
controls at their npminal positions, = dhown, because
many controls and functions are interrelated,
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VCO (Voltage Controlled Oscillator)

[20] SPEED — Adjusts the rate of pulse width modula-
tion of the square wave, provided the PWM lever is
moved away from its 0" position.

[21] PWM — Adijusts the depth of Pulse Width Modu-
lation {the deviation in square wave duty cycle), A&
0" setting yields no modulation.

[22] PW — Sets the basic duty cycle of the square
wave from a symmetrical wave (50%) to a narrow
pulse {90%].

[23] SQUARE WAVE — Turns ON the sguare wave
generating circuits when the switch is rocked forward.

[24] SAWTOOTH WAVE — Turns ON the sawtooth
wave generating circuits when the switch is rocked
forward.

[25] NOISE — Introduces white noise into the VCO
output as the slider is moved up (#10 is maximum
noise),

MOTE: The numbers above the notation to the right
indicate the overtone number. All notes (except pure
sine wave notes) have overtones which are not heard
separately, but which give the note its tonal character.
The first overtone is the second harmonic of the
fundamental (i.e., twice its frequency), etc. To hear
the individual overtones, set RESH [27], RESL [29]
and RESONAMNCE [8] at maximum, and gradually
move LPF [28] down,
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generated by the WVCO.
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*MOTE: The fundamental {C} is the note played, and
the smaller notation to the right suggest the harmonics
{overtones) of that note, all of which are simultaneously



HPF LPF HFF LFF
VCF {Voltage Controlled Filter) 2 _ —— HESy
[26] HPF — Sets the cutoff point of the High Pass E i
Filter {low cut filter). With the slider at LOW, the cut- / Wihat Vius Hear \ Viha3 ¥ous Hiar
off frequency is lowest (filter wide open), and at : = - -
HIGH the cutoff frequency is highest {filter closed). Low Frequency High Law Frequancy High
[27] RESp — Sets the Resonance {Q) at the cutoff :
point of the High Pass Filter. The HIGH setting gives W e ;m::’::l'f g T bt
maximum resonance, by HPF RESH—
[28] LPF — Sets the cutoff point of the LOW Pass EEEET
Filter (high cut filter). With the slider at LOW, the cut- s i e
off frequency is lowest (filter closed), and at HIGH the W
cutoff frequency is highest (filter wide open).
[29] RES| — Sets the Resonance (Q) at the cutoff e e O
point of the Low Pass Filter. The HIGH setting gives HEF  LEF HPF LPF Freguencies
eliminated
Maximuim resonance. : : b LS
3 / : / x ----- >
%
LY
i
- HFF  LPF
& AESK o RES

VCF Envelope Generator

MNOTE: Yamaha's filter envelope generator, with
“IL-AL-A-D-R,” is unigue among synthesizers. .

[30] IL — {Initial Level] Lowers the initial filter cut-
off points of the high pass and low pass filters (when
a note is first played) relative to the “steady’’ levels
set with the HPF and LPF sliders. Moving IL up
toward "—5"" is like starting with HPF and LPF lower
than their sustained cutoff points and then moving
them together to their sustained levels.

[31] AL — (Attack Level) Raises the filter cutoff
points when a note is first played. The AL rise occurs
while you hold a key down, beginning from the
“steady”” cutoffs set with the HPF and LPF sliders,
going to the maximum frequency set with AL slider,
and then returning to the “'steady” cutoffs.
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[32] A — [Attack Time) Adjusts how long it takes e . o rom s
for the filters to move from the minimum L to the .

S y
I -\\ B

maximum AL cutoff frequencies when either or both

of these sliders is moved up from “0". Attack Time L e Y
has no effect if IL and AL are both at “0". Tha Imitant ¥ou Play A Note  Arteck Tims & Momaset Latsr Whils
e
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«

LEVEL VERSUS FREQUENCY GRAPHS

Reset VLA w0 you can haar these edfects better.

[33] D — (Decay Time) Adjusts how long it takes for
the filters to move from the maximum AL cutoff
point back to the sustained level. Decay Time has no
effect if AL is at “0.”

[34] R — (Release Time) Adjusts how long it takes
for the filters to return to the set IL frequency cutoff
points after the key is released. With no IL and AL,
Release Time has no effect. If IL is set at "0,”" but AL
is provided, the Release Time setting may have an
effect, depending on how fast the attack and decay
times are and whether you release a key before the
filters have already settled into their sustained cutoffs.
{Mote: In any event, you cannot hear the effect of this
Release Time slider unless the VCA Release Time

[40] is relatively long also, or unless a long Sustain is
provided by the Sustain section [13].

e L# i e e
| AL —_.i AL—a | |
H | | | |
/ \ | / /7' 7 | /' \
7 \
i
=y —— T
Antack Time Decay Time
4 BRI T Husbed B ey e Fnid Hey
Prees Hey Diowr
s ek o L wer wrE
e - | aL— 2 |
o o L i) |
13 % £ e |
d W K |
[r= oy 3
+ Atkack Time Dueay Tirees
Prems Ky Divn O Hald Kay > Haild Kay
LEVEL VERSUS FREQUEMNCY GRAPHS
[over a period of time)
HFF  LPF HPF LPF HEE LPF
| [T — i
¥ I
1
|
Lo Frampatety e |
At “Steady” Filter Cutafi I Inetane After Relsase of Ky  oes Tima A Fea Seconds &6t
Kay Held Down | Relirie of Kay
W LPr | weE LPF Wer LPF
I Sl Mg Tosard IL
H |
|
1
Lo rr— T i
At "Staady” Filtar Cutaff, 1 Instant Aduer Febsase of Key eesss Time & Faw Secomds Afoer
Ky Held Diovwn Raluma e Relessn of Kay
Hoasy

{over a period of time)

Play a series of rapid staccato notes and several

long chords for each of these patches.

NOTE: In the lower illustrations, the HPF slider

15 wide open, so the lower filter eutoff (shown

by the HPF lines) cannot move any lower. Therafore,
only the upper cutoff shown by the LPF lines)
moves, the rate of motion being determined by

the release time.

From left to right the graphs are only a few samples
of filter characteristics at specific times; relative to
release of the key. The filter changes actually

oeeur gradually.



VCA (Voltage Controlled Amplifier)

[35] WCF LEVEL — Adjusts the amount of input to
the the VCA provided by the VCO’s square wave, saw-
tooth wave and/or noise generators and filtered by
the VCF.

[36] SINE WAVE LEVEL — Adjusts the amount of
input to the VCA provided by the VCO's sine wave
generator. Since the sine wave does not go through
the VCF, it may be mixed in any proportion with the
VCF-processed signals as it enters the VCA.

[37] A — (Attack Time) adjusts how long it takes for
the level to increase to @8 maximum each time a note
is played.

[38] D — (Decay Time) Adjusts how long it takes
for the level to decrease from a maximum to a steady
(sustained) level each time a note is played,

[39] S§ — (Sustain Level] Adjusts the fixed level of a
note that is steady (after attack and decay) so long as a
key is held down.

[40] R — {(Release Time] Adjusts how long it takes for
the level to die to silence after you release a key. The
effect is like the sustain time provided by the controls
in [13].

[41] LEVEL — (WVCA Level} Sets the highest level
attained by the VCA, thus affecting the sustain level
and the maximum attack level. If VCF LEVEL [35]
and SINE WAVE LEVEL [36] are thought of as input
mixing controls, then this slider serves as the VCA's
master output control,

]

Sawtooth
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Touch Response (Keyboard Dynamics)

[42] INITIAL-BRILLIANCE — Increases the bright-
ness af any note when you play harder; the faster you
strike a key initially, the brighter the note. Raising the
slider increases the effect.

[43] INITIAL-LEVEL — Increases the level of any
note when you play harder; the faster you strike a key
initially, the louder the note. Raising the slider
increases the effect.

[44] AFTER-BRILLIANCE — Increases the bright-
ness of any note when you press down on a key after
it hits bottom; the more pressure you apply, the
brighter the note. Raising the slider increases the
effect.

[45] AFTER-LEVEL — Increases the level of any
note when you press down on a key after it hits
bottom; the more pressure you apply, the louder the
note. Raising the slider increases the effect.

[46] MEMORIES 1-4 — Four miniaturized versions of
the same controls found in Programmable Panels | & 11
may be used to patch additional sounds or to keep
favaorite patches protected from accidental lever move-
ments. To hear a Memory, press the corresponding
Memory Tone Selector [3] and set the MIX lever [4]
accordingly. You can transfer patches from PANEL
to MEMORY by eve, and then “fine tune”™ the
memory by ear.

CTH+T
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(RN NN

Access 1o the Memories using the Tone Selector Buttons and the Mix Lever




Other Selectors & Sound Modifiers
(from Left to Right]

[18] PITCH — Tunes the entire keyboard. The outer
ring is a coarse adjustment, the inner ring a fine
adjustment. Center both controls for “normal”™ pitch.

[6] DETUNE CH Il — Detunes channel |l sharp or
flat with respect to channel [.

[16] RING MODULATOR — Processes both
channels | and I1. MODULATION is a depth of effect
control, SPEED sets the modulation rate. ATTACK
TIME & DECAY TIME serve as an attack-release
envelope for the ring modulation speed; DEPTH sets
the amount of envelope effect.

[11] SUB OSCILLATOR — Processes bath channels
land II. FUNCTION selects a waveform: sine, saw-
tooth, inverted sawtooth, square wave, white noise, ar
an external input. {A line level signal connected to the
Ext In jack on the rear panel will modulate the Sub
Oscillator in EXT mode). SPEED sets the frequency of
the sine, sawtooth or square wave. VCO, VCF and
YCA are modulation depth controls that apply the
selected signal to the control inputs of their respective
voltage controlled circuits (oscillator, filter and/or
amplifier).

[5] 1 —FEET — Il — Two slide switches set the key-
board range for their respective channels, row | and

Il of the Tone Selectors [3] . Feet refers to equivalent
organ footages, where 8°is normal pitch, 16° an octave
below, 51/3" a perfect fifth above, etc.

[3] TOME SELECTOR — Two rows of momentary
pushbutton switches select two voices that sound
simultaneously when you play any key (the MIX con-
trol [4] sets the balance between the two voices), Pre-
set patches, memory-programmed patches or panel-
programmed patches may be selected. The buttons
light up to show which voices have been selected; only
one voice per row at any one time. [Preset sound
guality depends largely on the setting of the
BRILLIAMNCE lever [7].)

[4] 1 —MIX — Il — Assigns tones selected in channel
I, Il or a combination of the two, to the synthesizer
output: a balance or blend control.
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[7] BRILLIANCE — Adds voltage to the VCF's high
pass and low pass control inputs, thus shifting up the
cutoff frequencies and brightening the sound as the
lever is pulled down. Nominal setting is centered, but

there is a considerable change in sound when you
adjust this for different patches.

[8] RESONANCE — Adds voltage to the VCF's
resonance control inputs, thus increasing the resonance
and adding twang as the lever is pulled down. Nominal!
setting is always with the lever up for minimum
additional resonance.

[12] TOUCH RESPONSE — The PITCHBEND lever,
when pulled down, causes the VCO to begin at a lower
pitch and slide up to the note ptayed. PITCHBEND is
velocity sensitive, so the faster you strike a key initially,
and the farther down the lever, the more effect.
SPEED, VCO and VCF do the same thing as their
counterparts in the Sub Oscillator section [11], using
its set FUNCTION and basic SPEED. However, these
levers make the keyboard pressure sensitive so the
farther down you pull a lever and the harder you press
a key after it hits bottom, the more effect.

[2] VOLUME — This is the main volume control
that sets the level of all three CS-80 outputs (Left,
Right & General). Overall volume is also affected by
the rear-panel HIGH/LOW switch and the FOOT
PEDAL (Expression Controller).

[9] KEYBOARD CONTROL-BRILLIANCE — The
LOW and HIGH levers separately adjust the brilliance of
the lower and upper sections of the keyboard (by
subtracting from or adding to the voltage apptlied to

the HPF and LPF control inputs in the VCF). Instead
of a “split keyboard,”” the levers gradually add or
subtract increasing amounts of brightness as you
approach the ends of the keyboard (levers are centered
at nominal position). Use in conjunction with the over-
all BRILLIANCE control [7] to balance the timbre.

[10] KEYBOARD CONTROL-LEVEL — The LOW
and HIGH levers separately adjust the volume of the
lower and upper sections of the keyboard. The func-
tion is similar to the adjacent BRILLIANCE LOW &
HiGH levers, except these levers are used to balance
the volume across the keyboard.

BHILLIANCE RESONANCE

Moving Brilliance Up {minimum) is like

1 moving HPF & LPF Down (& vice-versa)
for preset or programmed patches.

BRILLIANCE RESONANCE

Moving Resonance Down (maximum} is
+ ‘ like moving RESH & RES Up for preset

or programmed patches.

~—— TOUCH RESPONSE ——
PITCHBEND  SPEED veo VCF

TTTT

—— ToucH Rtsrmsf -
PITCHBEND  SPEED ¥CF

TTLT

+

S smox —

You Press
——smox — Key Hard
sua USE\[[ATGN —_—
Velacity  Pressure Moving down the “‘after’’ levers (Speed, g s w
Sensitive  Sensitive VCO or VCF) is like moving down the

same levers in Sub oscillator when you
press hard on a key.

T’LT

Bright —
Normal —
Dull —
~~ KEYBOARD CONTROK —— VOLUME
BRILlIAlCE lEVEl L[VEL

T4+ O

’ \

Loud —
Average —
Quiet _

~—— KEYBOARD CONTROL —— VOLUME
BRI\UANE( Lfvu LEVEL

++ 1O

Color shows adjustment range, solid line shows actual setting.
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[17] FOOT PEDAL SELECTOR — Pushbuttons
select what function the foot pedal (controlier) will
play. EXP makes it an expression pedal that adjusts
the volume. EXP/WAH makes it an expression/wah-
wah pedal that simultaneously adjusts the volume and
sweeps the HPF & LPF cutoff points while adding
resonance.

[13] SUSTAIN SECTION — The SUSTAIN slider
adjusts the die-away of a note after you release a key
{maximum of about 10 seconds). The SUSTAIN FOOT
SWITCH assigner, rocked forward (ON), enables you
to turn sustain ON & OFF with the Foot Switch;
rocked back sustain is always ON. (If the Foot Switch
is not plugged in, sustain is always ON regardless of
the assigner switch setting). SUSTALN I-11 selects the
type of sustain and has no relationship to channels

I & I1; | sustains each note individually and |l ends
the sustain of previous notes each time a new note or
chord is played.

{14] PORTAMENTO/GLISSANDO SECTION —
The PORTAMENTO/GLISSANDO (P/G) slider ad-
justs length of time it takes to change pitch from the
previously played note or chord to the next. The P/G
FOOT SWITCH assigner, rocked forward (ON),
enables you to turn the effect ON & OFF with the
Foot Switch; rocked back P/G is always ON. {If the
Foot Switch is not plugged in, P/G is always ON
regardless of the assigner switch setting). PORTA-
MENTO/GLISSANDO changes the way the fre-
quency moves between notes; PORTAMENTO is a
continuous slide, whereas GLISSANDO is a series of
discrete, half-step notes (like a chromatic scale).
GLISSANDO stops when you let go of a key unless
you have selected SUSTAIN Il mode, in which case
the effect continues until the note dies away.

[15] TREMOLO SECTION — The ON/OFF switch
activates whatever effect is preset with the two
adjacent switches; CHORUS is a slower version of
TREMOLO. Either effect may be varied in rate using
the SPEED control, or in amount of modulation using
the DEPTH control. There is a phasing as well as an
amplitude modulation which, when used with the
CS-80's LEFT and RIGHT outputs, is similar to a
“rotary speaker’’ effect. (The CS-80 output level drops
slightly when you turn ON this section.)

THE KEYBOARD — Is pressure and velocity
sensitive, depending on the nature of the preset patch
selected, and on the setting of the TOUCH
RESPONSE sections [12] and [42-44].

[1] POWER — Switches the AC power. A red light
in the switch is illuminated when power is ON.
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SECTION V — UNDERSTANDING SYNTHESIZERS ‘

(

This section first deals with several basic conceptual
questions about synthesizers. While we have distilled
the information as much as possible, some topics have
philosophical or complex origins that do not lend them-
selves to simple explanations. The balance of the section
provides an overview of how the CS-80 operates, much
of which can also apply to other synthesizers.

What is a Synthesizer
A synthesizer is an audio processor that has a built-
in sound generator {(oscillator), and that alters the
envelope of the sound with voltage controlled circuitry.
Synthesizers can produce familiar sounds and serve
as musical instruments, or they can create many unique
sounds and effects of their own. The synthesizer oper-
ates by creating each basic element of sound and then
providing you with separate controls for each element.
You don’t have to use all the many controls on
the synthesizer to create a complete sound. In fact,
often only a handful of the available controls need be
used, depending on the sound you wish to achieve.

The Difference Between Synthesizers &
Electric Organs

An electric organ offers a wide variety of preset
sounds at the touch of a finger. Synthesizers usually
offer no presets, or very few of them, instead pro-
viding an infinite variety of adjustable sounds. The
CS-50, CS-60 and CS-80 offer many presets and
infinitely adjustable sounds as well.

Organs utilize different means to generate sound
than do synthesizers. Because of this, most organs are
polyphonic, meaning that you can play many notes
simultaneously, whereas most conventional synthesizers
allow you to play only one note at a time. The CS-
Synthesizers, however, incorporate additional circuitry
that allows you to play several notes at a time (4 on
the CS-50 and 8 on the CS-60 and CS-80).

Why Use a Synthesizer

Many of the sounds that can be created with a
synthesizer would be either impossible or highly
impractical to create with acoustic instruments. Also,
the synthesizer can give you common acoustical
sounds with much greater convenience than would
otherwise be possible. For instance, you can adjust
the controls to “stretch” a common instrument, like
gradually transforming a piccolo to a Bass flute, or
even to a 207 long flute, if there were such a thing.
Similarly, the synthesizer allows instant or gradual
transitions from the sound of one instrument to
another,

The Element$ of a Synthesizer
One section, the VCO, establishes the pitch or

frequency of the note, as well as the basic tone (timbre).

Another section, the VCF, shapes the tone or
empbhasizes portions of it. Another section, the VCA,
affects the loudness of the notes. Either the VCF, the
VCA, or both may be used to ““turn on’* and “‘turn
off” the sound in a controllied pattern, forming the
notes as you play the keyboard. The control that
forms the notes is provided by Envelope Generators
(EG), one for the VCA and one for the VCF. The
synthesizer also houses many other functions to
modify the basic sounds for a variety of effects.

Yamaha CS-series synthesizers, because they are
polyphonic, are actually equipped with several VCO'’s,
VCF’s, VCA's and EG's: 16 sets on the CS-80 for
creating each of the 8 notes times 2 voices that can be
played simultaneously.

Why Voltage Controlled Circuits are used in
Synthesizers & How They Work

You can set up voltage controlled circuits to make
changes automatically. Suppose you have a sub
oscillator that produces a continuously changing
voltage (AC), such as the slow sine wave from the
CS-80’s Sub Oscillator. 1f you apply that voltage to
the control input of a Voltage Controlled Amplifier,
the sound passing through that amplifier will go up
and down in level—creating a tremolo effect. (This is
exactly what happens when you move down the VCA
lever in the Sub OscillatorSection.) At this point you
are listening to one sound source that is being
modulated or controlled by something else, a sine
wave. If you increase the SPEED of the Sub
Oscillator, the rapid changes in control voltage will
make the sound level change so fast that beating occurs,
producing secondary tones. ;

You can also adjust a voltage controlled circuit
manually, if you wish, just like any conventionally
controlled circuit. For example, you might achieve the
same slow-speed tremolo effect by continuously mov-
ing a Volume control up and down, if you had the
fingers free to do it. However, you could not possibly
move that volume control fast enough or smoothly
enough by hand to produce secondary tones. Thus,
voltage controlled circuits enable you to do things
that could not be readily accomplished with purely
manually controlled circuits.

Amplifiers (VCA’s) are not the only voltage con-
trolled circuits in a synthesizer; filters and oscillators
may also be voltage controlled. In all instances, the

amount of change in the sound is proportional to the
voltage applied to the control circuit. The same sine-
wave voltage from the Sub Oscillator that created
tremolo in the VCA when applied to the control in-
put of a VCF would create wah-wah, or when applied
to a VCO would create vibrato.

Itis not at all important for a player to understand
about voltages and control circuits to program and play
the CS-80. When you set the controls and levers so the
sound is “right,”” you are probably adjusting control
voltages.



HOW THE SYNTHESIZER WORKS

The synthesizer consists of sound producing and
sound modifying circuits, all related by a number of
signal paths and control circuits. Oscillators and Noise
Generators produce the raw ingredients for sounds.
Wave Shape Converters, Filters, Amplifiers, a Ring
Modulator, a Tremolo, and sub oscillators further
modify the sound (the audio signals). These circuits,
plus the distinction between audio and control
functions, are detailed below. While voltages are
discussed, it is not really necessary to understand how
voltages work; when you move the controls and knobs,
you are adjusting voltages inside the synthesizer.

Audio Signals & Control Voltages

Electric currents that flow through synthesizers can
be thought of in two categories: audio signals and
control voltages. The audio signals constitute the
actual sound as it is generated, modified, and ultimately
fed to the output. The control voltages themselves are
never heard, but are instead used to adjust the circuits
which process the audio.

Audio signals are alternating currents {(AC) with fre-
guencies in the audible range which, as you probably
know, covers about 10 octaves from 20 cycles per
second (Hz) to 20,000 cycles per second (Hz). Audio
signal voltages vary at different points in the synthe-
sizer, but they average about 0.775 volts at the output
when the rear panel HIGH/LOW switch is at HIGH
position (0dBm into 600 ohms).

Control voltages are usually 10 volts or less, and
may be dc (direct current) or AC {alternating current).
AC control voltages vary in frequency from very low,
sub-audio frequencies (1/2Hz) up to the audio fre-
quency range {as high as 500Hz or more). The effect
produced by a voltage controlled circuit will vary in
proportion to the control voltage applied. For example,
a VCA (voltage controlled amplifier) will cause the
audio signal to be higher in volume when the control
voltage is higher in level. If a steady dc control voltage
is applied to the VCA, the volume of sound coming out
of the VCA will increase by a proportionate amount
and will remain at that level. If an AC control voltage is
applied to the same VCA, then the volume will vary up
and down, corresponding to the variations of the AC
voltage; this is AM, or amplitude modulation.

When a dc voltage is applied to a VCO {voltage
controlled oscillator), the oscillator increases its
frequency. When an AC control voltage is applied to
a VCO, the frequency varies up and down, producing
an effect known as vibrato or FM (frequency modula-
tion}. Similarly, when AC or dc voltages are applied to
VCF's (voltage controlled filters), the filter character-
istics change; the cutoff points move up or down.

Refer to the programming block diagram on this page,

which represents the functions of one of the program-
mable panels. This is the same diagram appearing on the
memory panel cover, and is often helpful as a reminder
of how the panel functions are related to one another.
A key to the block diagram symbols is shown below
the diagram. Audio signal paths run from left to right,
as shown by the horizontal lines that join the blocks
(colored lines). All vertical lines that point to the
blocks represent control voltage paths. The block
diagram is divided into three sections which correspond
to the VCO, VCF and VCA sections of the panel; the
TOUCH RESPONSE section is diagrammed as being
part of the VCF and VCA sections, since it actually
effects both of these functions.

A more complete block diagram of the full
synthesizer is shown below Like the simplified
block diagram, audio signal flows from left to right.
However, unlike the simplified block diagram, vertical
and horizontal lines do not distinguish control and
audio signals; audio signals are still shown by the
colored lines and control signals are shown by the
black lines.
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HPF = High Pass Filter
IL = Initial Level

LPF = Low Pass Filter
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M1-M8 = Main Sound Generating Circuit Boards
MOD = Modulation or Modulated Signal

PWM = Pulse Width Modulation

PWM OSC = Pulse Width Modulation Sub Oscillator
RESH = High Pass Filter Resonance

RES| = Low Pass Filter Resonance

VCA = Voltage Controlled Amplifier

VCF = Voitage Controlled Filter

VCO = Voltage Controlled Oscillator

WSC = Wave Shape Converter (Part of VCO)
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Oscillators

An oscillator is a circuit that produces AC voltage,
generating voltages which go up and down in level
according to some regular, defined pattern (waveform)
and at some defined rate {frequency). There are many
types of oscillators, some for very low frequencies and
others for audio frequencies. Oscillators that operate in
the audio frequency range are generally used as sources
of sound.

The VCO is a voltage controtled oscillator. The
CS-80 has sixteen main VCO's, one VCO for each of
8 notes times the two voices. Any main VCO is capable
of producing all the notes, but only one note at a time.
When you play the keyboard, special digital circuitry
assigns different control voltages to the available
VCO’s so that the desired notes are produced.

Wave Shape Converters

The CS-80’s main VCO's produce sawtooth waves.
These waves may be used, unaltered, as the sound
source, but they can also be processed by the wave
shape converter (WSC) to form square waves or sine
waves, as desired. The WSC's are considered to be part
of the VCO's.

Noise Generator

A noise generator is like an oscillator that is con-
stantly and rapidly changing its frequency and its
waveform so that the output appears to be a random
mixture of all sounds simultaneously. White noise is a
type of noise that has equal level, on the average, across
the full audio spectrum. The noise generator is not
voltage controlled, but is included in the VCO section
of the programmable panels because it introduces noise
at the same point in the circuit as the VCO's: just
before the filters.

Filters

A filter is a circuit that allows some frequencies to
pass through it, but eliminates other frequencies. In
the CS-80, there are two types of audio filters, high pass
(HPF) and low pass (LPF). {(Many synthesizers have
only a low pass fiiter.)

A low pass filter blocks all audio signals above its
cutoff frequency (cutoff point). When the LPF cutoff
point is set at a high frequency, it is said to be “"wide
open’’ because the fundamental note and all its
harmonics {overtones) are below the cutoff point and
will pass through the filter. As the LPF cutoff pointis
lowered, more and more of the harmonics and then
the fundamental are eliminated, and the filter is said
to be “closed down.”

A high pass filter blocks all audio signals below its
cutoff frequency. When the HPF cutoff point is set at
a low frequency, it is said to be ““wide open’’ because
the fundamental note and all its harmonics are above
the cutoff point and will pass through the filter. As the
HPF cutoff point is raised, the fundamental is blocked,

then the lower harmonics, and eventually all
harmonics, so the filter is said to be “closed down.”

A VCF is a voltage controlled filter. It can be an
HPF or an LPF. In fact, the CS-80’s VCF's actually
consist of two filter sections each, an HPF and an
LPF, as described above. Thus, the CS5-80 has 16
VCF’s (32 filter sections), one for each of the 16 main
VCO’s. The cutoffs can be changed automatically by
the Filter envelope {IL-AL-A-D-R) or manually by
moving a filter slider (HPF or LPF).

When you play a note on the CS-80, the sound
generated by a VCO goes through the HPF section of
the VCF, then through the LPF section of the VCF.
The VCF cutoff frequencies “track” the note played,
moving up in frequency as you move up the keyboard,
so that the tonal spectrum of the notes remains con-
sistent. Recall that the LPF is wide open when its cut-
off point is high, yet the HPF is wide open when its
cutoff point is low.

Together, the HPF and LPF sections of the VCF
may be considered to be a bandpass filter because a
defined band of frequencies is allowed to pass between
the two filter cutoff points. As the HPF cutoff point
is raised and/or the LPF cutoff point is lowered, the
width of the bandpass is decreased until there is no
bandpass {no sound)}. Thus, we can speak of the VCF
as being a bandpass filter, even though no such label
appears on the panels. If either of the two filter sec-
tions is completely closed down, then it will block all
sound, and the position of the other filter section
makes no difference because you won't hear anything.

The HPF and LPF filters each have a resonance
slider. These controls only have an effect if their
corresponding HPF or LPF slider is partially closed. As
the resonance of a given filter is increased, a narrow
range of frequencies is boosted (increased in level)—
the frequencies centered just at the cutoff point—
because the cutoff point is resonating.

Resonance has no effect when a filter is wide open
because the cutoff point is well beyond the limit of the
fundamental or overtones, so the boost falls in an area
where no signal is present. However, as a filter is closed
down, the effect of resonance becomes more notice-
able; resonance will tend to emphasize a given har-
monic or the fundamental, depending on the filter
cutoff (HPF or LPF setting). Resonance also causes

additional phase shift which can be heard if the filter
cutoff point is changed while a note is being played.

Amplifiers

An amplifier is a device that increases the volume
or the power of a signal. Some amplifiers, especially
VCA'’s, also can be used to decrease the power or
volume. When an amplifier decreases the volume to
inaudibility, it is turning the sound OFF; conversely,
when an amplifier increases the volume to audibility,
it is turning the sound ON.

Most of the amplifiers in the CS-80 are VCA's
{voltage controlied amplifiers), and they generally
operate at medium line levels. Thus, external power
amplifiers, such as a PA system or guitar amplifier
head, are required to boost the power sufficiently to
drive loudspeakers.

VCA's offer several advantages for synthesizers in
addition to their ability to attenuate {lower) the
volume as well as increase it. With conventional type
amplifiers, audio signals must be routed through com-
plex paths and it may be necessary to have a separate
amplifier to achieve each effect—volume control,
tremolo, note definition by an envelope, and so forth.
With a VCA, on the other hand, numerous control
voltages can be mixed together and fed to one
amplifier, producing all the desired effects with a
minimum of amplifiers. Thus, VCA's enable the
circuitry to be simplified while reducing the potential
for noise and distortion.

There are two VCA's for each of the 16 main
VCO/VCF sound sources. These VCA’s are used to
“define’”” notes—to turn them on, vary their volume,
and turn them off—as each note is played; this is done
by a control signal from the amplitude envelope gen-
erator, as described in subsequent text. The VCA's
will also vary the volume in a regularly modulated
fashion when they are provided with an AC control
signal from the sub oscillator.

Sub Oscillators

A sub oscillator generates AC voltages which are
used to modify existing audio signals. The CS-80 has
an overall SUB OSCILLATOR [11] and several other
sub oscillators. For example, the PULSE WIDTH
MODULATION (PWM) available on the panels and
memory is produced by sub oscillators. The
TREMOLO/CHORUS effect also includes a sub
oscillator, as does the RING MODULATOR.

To understand how a sub oscillator is used, one
should recognize that AC and dc control voltages are
often mixed (summed) for combined functions. For
example, the VCA's level {(volume} control input is



fed by several sources of AC and dc voltages. The
leve! can be varied up and down for a tremolo effect
by applying an AC control voltage which is produced
by the SUB OSCILLATOR section {11]. The depth
of the tremolo effect would be adjusted by applying
more or less of the AC voltage produced by the sub
oscillator to the VCA. The speed of the effect would
be adjusted by changing the sub oscillator’s frequency.
The average volume around which the tremolo is
centered is adjusted by changing the dc control
voltage, using the LEVEL slider [41].

Pulse width refers to the amount of time a
square wave is OFF, and is also known as “‘duty cycle."”
A perfectly symmetrical square wave would have a 50%
duty cycle (OFF as much as ON), and a narrow pulse
width square wave might have a 90% duty cycle
(which sounds the same as a 10% duty cycle—ON 10%
of the time). The PW control [22] applies a dc control
voltage to the WSC circuit which sets the basic pulse
width (duty cycle) of the square wave at any point
between 50% and 90%. The PWM control [21] applies
an AC control voltage to the same point in the WSC
(wave shape converter) circuit, thereby varying (modu-
lating) the pulse width. That PWM signal is created by
a sub oscillator, and the SPEED [20] of pulse width
modulation is actually changed by adjusting the
frequency of the PWM sub oscillator.

The sub oscillators in the RING MODULATOR and
TREMOLO/CHORUS sections function similarly to
the main SUB OSCILLATOR and the PWM sub
oscillators described above. Changing the amount of
AC voltage applied varies the depth of the effect, and
changing the frequency of the sub oscillator varies
the speed of the effect.

Envelope Generators

An envelope generator is a circuit which produces
a single, carefully defined waveform — a one-shot
voltage pattern — when the generator is stimulated by
a pulse (trigger impulse) from the keyboard. The
envelope itself is a changing dc voltage which rises from
zero {no voltage) to some maximum point, and
eventually falls back to zero in a pattern which is varied
by using the envelope generator’s controls.

No sound goes through the envelope generator
itself. Instead, the envelope generator’s output is fed
to the control input of a VCF or a VCA. There are
actually 16 envelope generators for the VCF’s and
another 16 for the VCA's.

Envelope generators (EG) which control VCF’s are
known as filter envelope generators. In the CS-80, the
filter EG’s are unique envelope generators, having 5
sliders: Initial Level (IL), Attack Level (AL), Attack

Time (A), Decay Time (D) and Release Time (R).
These sliders all change the "'shape’” of the envelope,
which in turn creates changes in HPF and LPF filter
cutoff points each time a note is played. When al! the
filter EG sliders are set at minimum, there is no output
from the EG, hence no change in filter characteristics.

Envelope generators which control the VCA's are
known as amplitude envelope generators. In the
CS-80, the amplitude EG’s have 4 sliders: Attack
Time (A), Decay Time (D}, Sustain Level (S) and
Release Time (R). These sliders change the “shape’ of
the envelope, which in turn creates changes in the
volume {amplitude) of the sound when you play a
note. When all amplitude EG sliders are set at
minimum, there is only a very brief pulse of output
voltage from the EG, hence only a brief “blip”* of
sound can be heard.

Conventional synthesizers sometimes have
simplified EG’s, with only Attack Time (A} and
Release Time (R) sliders; the same A-R effect can be
achieved on the CS-80 by setting the VCA Decay
Time (D) and Sustain Level (S) sliders at maximum,
and using only the A and R stiders.

The Keyboard & Related Circuits—General

As suggested in the preceeding paragraphs, each
channel of the CS-80 has eight sets of note-generating
circuit components, each set consisting of a VCO,
WSC, VCF and VCA, and two EG’s. When you move
any one of the panel programming controls, it actually
affects all 8 sets of note-generating components on
the corresponding channel. While there is 8 note
simultaneous capability, there are 61 keys on the
keyboard. Thus, there has to be a way of assigning
the keys you play to those 8 different note
generating circuits. This is the function of the Key
Coder and Key Assigner circuits.

The Key Coder & Key Assigner

The key coder and key assigner are digital circuits,
a sort of micro-computer. The key coder produces a
digital “word"’ that describes the note {or notes)
played. The key assigner “looks’’ to see which, if any,
of the note-generating circuits is available and, at the
same time, it continuously monitors the key coder to
see which notes are being played. The assigner then
feeds the digital word for each note to one of the
note-generating circuits. If a ninth key is depressed
while 8 other keys are already being played, the
assigner cannot do anything with that additional
information, so no new note will be heard until one
of the first 8 keys is released.

if you play only one key, and play it 8 times in

succession, the key assigner will successively feed the 43
“word’’ for that note to each of the 8 note-generating

circuits. Since each circuit's VCO, VCF and VCA will

differ slightly from the next due to normal component
tolerances, the 8 notes will not be identical. This is how

the CS-80 produces such natural sound, rather than a
mechanical, “‘too perfect’” sound.

D-to-A Converters

The note-generating circuits each have a D-to-A
Converter (digital to analog) which changes the digital
code for a note into a corresponding dc voltage. That
dc voltage level is fed to the VCO, which reacts to set
the pitch (frequency) of the note. The voltage is also
fed to the VCF, which reacts by moving the HPF and
LPF filter cutoff frequencies so they maintain the
desired relationship to the frequency of the note
(so they track).

Trigger Output

The instant a key is depressed, the keyboard
produces a trigger output, in addition to the digital
word. The trigger is a brief voltage pulse that occurs
once, and it is routed to two envelope generators, the
filter EG in the VCF section and the amplitude EG in
the VCA section. The amplitude EG reacts to the
trigger and generates a one-shot waveform to "‘shape”’
the volume of the note according to the preset or
programmed A-D-S-R characteristics. The filter EG
reacts to the trigger and produces a one-shot waveform
which changes the tone of the note if the |L-AL-A-D-R
controls are appropriately programmed {or if VCF
envelope is part of the preset patch).

Touch Sensitivity

To understand how the touch sensitivity works, it is
necessary to understand the method by which the
keyboard itself functions. The CS-80 keyboard has a
proprietary, patented technique for switching a note
ON when you strike a key, plus a secondary system for
adding effects by pressing harder after the key hits
bottom.

Velocity Sensitivity

At the rear of each key, there is a single pole/
double throw leaf switch. When you begin to press
down a key, the first set of switch contacts open.
Then, as the key nearly hits bottom, the second set of
switch contacts close. The closing of the second set of
contacts activates the key coder, key assigner, and
subsequent circuits to generate the note. However, the
time interval between the opening of the first contact
pair and the closing of the second contact pair is used
by another circuit to produce a control signal.

The Key Timing Circuit utilizes sophisticated logic
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(

that converts the time interval between switch contact
opening and closing into a brief output voltage pulse.
The faster a key is pressed down, the shorter the time
of switch contact action, and the higher the voltage
level of the pulse. The key timing circuit pulse is used
to create various initial touch sensitivity (velocity
sensitive) effects, depending on how the presets, pro-
gramming, and TOUCH RESPONSE sections are set.

PITCHBEND {12] is an initial touch sensitivity
effect whereby the timing circuit pulse is reversed in
polarity and applied to the VCO. Thus, the frequency
of the VCO is initially forced lower by the negative
voltage puise from the Key Timer Circuit, and then
comes up to the note’s designated frequency as the
pulse dies out.

The INITIAL LEVEL lever [43] in the program-
ming panel applies the key timing pulse to the VCA,
thus increasing the volume of the note for the duration
of the pulse. The faster you strike a key, the higher
the voltage pulse and the higher the volume. This
effect is programmed into some of the preset patches.
Similarly, the INITIAL BRILLIANCE lever [42]
applies the key timing pulse to the VCF, thus raising
the cutoff frequency of both filters. This increases the
amount of high frequencies which can pass through
the VCF by an amount proportional to the voltage of
the timing pulse, and only for the duration of the
pulse.

Pressure Sensitivity

A sensor beneath the front of each key is used for
the AFTER (pressure sensitive) effects. The harder
you press a key after it first touches bottom, the
higher the voltage allowed to get through a variable
pad in the key's sensor. Various effects are produced
by the voltage, depending on how the presets, pro-
gramming, and TOUCH RESPONSE sections are set;
the keyboard’s after voltage is applied to the control
input of the appropriate voltage controlled circuits.
Keyboard Control

The keyboard control HIGH and LOW levers affect
the upper and lower portions of the keyboard
separately, with increasing effect toward the ends
of the keyboard. This'is done for LEVEL and for
BRILLIANCE. The effect is actually achieved by a
digital circuit which interprets the position of each
note played on the keyboard and produces a pro-
portional amount of dc voltage. With the HIGH levers
the higher the note, the higher the voltage. With the
LOW levers, the lower the note, the higher the voltage.
If a BRILLIANCE lever is engaged, the extra voltage
is added to the VCF, raising the cutoff point for a
more brilliant sound. If a LEVEL lever is engaged, the

v

extra voltage is added to the VCA, increasing the
volume of the note. (BRILLANCE and LEVEL are
decreased by reversing the polarity of the keyboard
control voltage.)

Portamento/Glissando

The glissando effect is produced by a digital circuit
which "“looks at”’ the last note played and at the note
being played. Instead of allowing the voltage fed to the
VCO to jump instantly to the voltage called for by the
note being played, the glissando circuit gradually moves
the voltage from that of the previous note to the
currently played note. A digital circuit causes the
voltage to increase or decrease in quantized increments
that correspond to half-step increments (a chromatic
scale).

The portamento effect is actually produced by the
same circuit that produces the glissando, except that an
additional circuit element is added. This element
“integrates” the steps of voltage, smoothing the transi-
tion from one note to the next. Thus, the change is
continuous rather than stepped.

Ribbon Controller

The ribbon controller is a felt strip beneath which
is located a flat resistive pad and a conductive cord.
When you press down on the felt, the cord contacts
the pad and establishes a given resistance. Voltage
passes through the pad and the cord, the value varying
in proportion to where the strip is pressed down. The
actual voltage produced when the ribbon is first pressed
down is not important; it serves only as a reference
point. The output from the ribbon circuit then be-
comes proportional to the difference between the
reference point and any other point touched on the
ribbon.

A comparator circuit “looks at’”’ the change in
voltage and produces a positive dc output when the
second point touched on the ribbon is to the right of
the reference point. A negative dc output is produced
when the second point is to the left of the reference
point. The further away the second point from the
reference point, the higher the voltage output
(positive or negative).

No voltage output is produced if only one point is
touched. It is necessary to move a finger along the
ribbon, or to hold one finger in a given point and then
touch another finger elsewhere on the ribbon in order
to achieve an effect.

The voltage output from the ribbon controller is
fed to the main VCO's, thus changing the pitch of any
note or notes being played; a positive voltage would
raise the pitch, and a negative voltage would lower the
pitch.

Pitch Control & Detune CH il Control

The pitch control adds more or less voltage to “‘bias’
the VCO control inputs, thus raising or lowering the
frequency produced when a given key is depressed.
The pitch control feeds both channels an equal
amount of voltage. The coarse pitch control merely
produces a greater range of voltage variation than
the fine pitch control. The Detune CH Il control really
does the same thing as the fine pitch control, but it is
connected only to channel II. Thus, only the pitch of
channel Il changes.

I

Ring Modulator

A Ring Modulator blends two signals together in a
special way, “beating’’ a sub oscillator against whatever
input signal is fed to the modulator input. The output
does not contain the input signal frequency (or
frequencies), but it does contain what are known as
sum and difference frequencies. Sum and difference
simply means that the sub oscillator frequency is
added to the input frequency, and is also subtracted
from the input frequency. (Actually, the mathematics
that describe the modulation are somewhat more
complex because two times the sub oscillator fre-
quency is subtracted from and added to the input,
three times the sub oscillator frequency, etc.). The
effect may resemble “ringing,’” although the term
“ring modulator’ is believed to be derived from the
configuration of the diodes which comprise such
modulators; they are wired in a circle.

The sub oscillator frequency is set with the SPEED
lever, and the amount of sub oscillator voltage fed to
the ring modulator is set with the MODULATION
lever. An envelope generator is provided for the sub
oscillator, and may be used to change the speed when a
note is played. The ATTACK TIME lever and DECAY
TIME lever respectively speed up and slow down the
effect from whatever speed is set with the SPEED
lever to some higher value, and back to the set speed.
The amount of change in speed—the amount of
envelope voltage fed to the sub oscillator—is set with
the DEPTH lever.

Panels, Memories & Preset Patches

The main programmable panels provide a means for
the player to adjust the many VCO, VCF and VCA
characteristics, as well as touch response characteristics,
that together comprise a basic “patch’” or sound. The
memories are miniaturized versions of the program-
ming panels, and are used in exactly the same way.
The preset patches (PRESET TONES) were all derived
from actual settings of the main programmable panels.
Once a given patch was derived, the resistance value or
switch position of each pane! control was measured.



A fixed component of the same value was then built
into the instrument, creating a kind of internal memory
that is recalled whenever the corresponding preset
patch is selected. You can always duplicate a preset
patch by using the programmable panels, as is
suggested by some of the patch charts included in

this manual. You may wish to do so, and to then

vary one or more controls to obtain variations from

the presets.

Foot Switch & Foot Controlier

The Foot Switch is just that—an ON-OFF switch
which is housed in an assembly designed for foot
actuation. The switch can be used to activate the
portamento/glissando effect and/or the sustain,
depending on the setting of front-panel assignment
switches. When the Foot Switch is not plugged into
the synthesizer, the jack automatically closes the
circuit so the unit acts as though the Foot Switch
were pressed down.,

The Foot Controller contains more complex
circuitry, including a light and a photosensor. As the
pedal is rocked back and forth, an aperture varies the
amount of light reaching the photosensor. In turn, the
sensor varies its resistance, and hence varies the voltage
output from the circuit. Depending on the setting of
the front panel FOOT PEDAL SELECTOR buttons,
the voltage from the Foot Controller is applied to
either the VCA (in EXP mode) or to the VCA and
the VCF (in EXP/WAH mode).

The Foot Switch has a standard (tip/sleeve) phone
plug, whereas the Foot Controller, because it contains
more circuitry, requires a stereo (tip/ring/sleeve} phone
plug.

Tremolo/Chorus

The tremolo/chorus effect varies the volume of the
output signal, and also introduces a phase shift.
Together, these effects simulate a rotating speaker
when used with a stereo sound system. The volume
change is produced by feeding a sub oscillator output
to a pair of VCA’s. Selecting the CHORUS effect sets
a sub oscillator to its very slow speed range {about
1/2 to 5Hz), whereas TREMOLO sets the same sub
oscillator to a faster speed range (about 5 to 20Hz);
the exact speed is set with the SPEED control. The
phase shift is produced by using an analog delay line,
changing the delay in a regular fashion with a clocking
circuit, and mixing delayed and non-delayed audio
together. The amount of tremolo or chorus effect is
set with the DEPTH control.
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SECTION VI — APPENDIX

WHERE'S THE SOUND

A Brief Troubleshooting Guide

Many times the unit will be connected and basically
adjusted properly, yet there may not be sound. The
difficulty can be caused by a playing technique that is
inappropriate for a given patch; it can sometimes be
cured by a change in playing style or by minor adjust-
ment of one or two control settings.

1. Be sure all equipment is plugged in and the
POWER is ON, and all controls are set a nominal, as
shown by the inside cover illustration,

2. Play one or more notes, and continue to play
notes, holding the key(s) down for a few seconds
rather than playing staccato.

3. Check the sound system to verify it is properly
connected, turned on, and working. If the rear-panel
HIGH/LOW switch is at LOW, try the HIGH position

(if that doesn’t help, switch HIGH/LOW back to LOW).

It may be necessary to check the sound system with a
sound source other than the CS-80, or use headphones
to check the CS-80.

4. Check the EXPression pedal and VOLUME
control settings.

5. Use a preset patch rather than a memory or
panel-programmed patch, and play in the middle of
the keybhoard.

6. If you hear nothing, check the setting of the
BRILLIANCE control [7]. If sound dies only at the
upper and/or lower extremes of the keyboard, center
the KEYBOARD CONTROL levers.

7. Check to be sure the FEET selector sliders [5]
are set at a detented position and not in between
settings.

8. If the sound goes away only with a pane! or
memory programmed patch, check the following:

a. A basic waveform or noise level must be
turned ON in the VCO section [23, 24, 25]

and VCF level in the VCA section [35] must be
up or sine wave [36] in the VCA section must
be up.

b. If the LPF slider [28] is set at the same
height or below the HPF [26] slider, it may be
necessary to raise LPF or tower HPF [26].

c. VCA LEVEL {41] must be up.

d. Some envelope must be up (Sustain [39] and/
or Decay [38] ). If a long Attack Time is used
[37], then you may have to hold a key for a
second or more before you begin to hear the
sound.

¢

TIPS ON RECORDING

In any recording situation, the levels are extremely
important. The CS-80 has very low inherent noise, high
output capability, and hence a large usable dynamic
range. If you use a lot of expression and touch
sensitivity to create very wide playing dynamics, the
recording engineer will be forced to use compression
and/or limiting to avoid severe distortion on the tape
and, ultimately, on the record. If you want to have the
recorded sound be very similar to what you play in

the studio, then you can hold back your playing dynamics

so that less compression and limiting are needed. You
might also reduce the amount of Initial Level or After
Level touch sensitivity in your programmed patches.

The synthesizer output is capable of driving low
impedance studio console or tape machine inputs, but
it is unbalanced. Where long cable runs are required, it
may be a good idea to use a balancing transformer or
direct box at the synthesizer output, since this will
help to reduce susceptibility to hum, noise and radio
frequency interference. The LOW/HIGH switch should
be set at HIGH and the VOLUME control at 12 o’clock
or higher, whenever possible, so that signal levels
between the synthesizer and recording equipment are
as high as possible. In most cases, the level can then be
turned down (attenuated) at the console input.

As you know, with overdubbing the first track
recorded is the one against which the rest of the music
is played. Therefore, make it clean and rhythmically
precise. For large multi-track machines, you might use
a click track {metronome), or a rhythm line with a
pair of bass and piano tracks. On the other hand, with
4-track machines, it is usually better to start with a
rhythm sound that is as close to the midrange as
possible. This avoids excess high frequency loss or low
frequency irregularities that might occur after
multiple “sound-on-sound’’ transfers. (Head bumps,

a very common tape machine characteristic, produce
irregular low frequency response that would be
emphasized more by a bass track than by a mid-
range track.)

The following suggestions apply to all orchestration,
whether you are playing with a large band, over-
dubbing one synthesizer on multiple tracks of a tape
machine, or not using any synthesizer at all. There is
sometimes a trade off between clarity of voices and
richness of sound, often because too much music is
being played in one frequency band. To avoid com-
petition between voices, try to make a sound full and
complete as possible, but keep it within a given
frequency range. The secret to a richer sounding
orchestration is to use a variety of waveforms, counter

lines, envelopes and sub oscillator frequencies for the
different voices; try not to layer many voices that are
nearly identical. This principle of distinct voices and
frequency bands is useful, but it does not mean that
frequencies should never be duplicated by two or more
voices; it is only a guide line. If two sounds are played
in the same register, a slight detuning of one sound can
make the mix more dense.

TIPS ON LIVE PERFORMANCE

When rehearsing, try to set up a logical progression
of patches—logical in that a given patch is changed
slightly to achieve the next sound. You never need to
start “‘from scratch’” because you can start with a pre-
set patch and adjust the sub oscillator, touch
sensitivity, ring modulator, etc. to modify that
sound. In a live performance, you can then quickly
get another sound by selecting a different preset, or
by readjusting one or more of the modifying circuits.

Two different approaches can be taken with regard
to use of programmed patches. In one instance, you
may wish to program a unique and different sound on
each panel and memory. These would essentially add
to the variety of existing preset patches. However, you
may instead wish to pre-program two or more very
similar patches, patches that differ only slightly, butin
areas where control settings are critical. Then, the
different sounds can be pushbutton selected without
concern about instantly getting sliders and levers
“just right.”’

The preset patches make it easy to get different
sounds guickly and with excellent repeatability. How-
ever, a very wide range of variation can be achieved
within any given preset by merely changing the
Brightness lever [7]. Use of the keyboard control
section, the sustain foot switch, the Feet selectors, and
various sub oscillator functions will add even more
possibilities to each preset. Therefore, instead of
switching from preset to preset, it is often more
interesting and exciting to explore the full scope
available within a single preset patch.

Yamaha polyphonic synthesizers enable you to get
a very wide range of keyboard dynamics, plus further
dynamic control via the expression pedal. Thus the
playing level can change quite dramatically depending
on what voices you have programmed and how you
play. Therefore, be sure to check levels for a specific
patch ahead of time so that when you come on stage
to play the first notes, they are at the right volume
level.

If one of your programmed patches doesn’t work



and you suspect some control{s) was accidentally
moved, don’t panic; just go to a preset while you
check the panel levers and switches.

TIPS ON AUXILIARY SIGNAL PROCESSING

Phasers, echo hoxes, reverbs, digita! delay lines,
parametric equalizers, fuzz boxes, wah-wah pedals,
graphic equalizers, etc. are all auxiliary signal
processing devices that may be used with a
synthesizer. The synthesizer output is higher in
fevel than most electric guitar pickups, but it can
still be plugged into many guitar-type pedals and
boxes if the HIGH/LOW switch is at LOW and the
Volume control is set at a moderate level. On the
other hand, it may be better to use an external attenu-
ation pad to match the level of the synthesizer out-
put to a high-sensitivity (low level) effects device.
Signal processing equipment made to interface with
studio equipment can usually be driven directly
from the synthesizer output with the HIGH/LOW
switch in HIGH position. In all cases it is a good idea
to check the level (sensitivity) specifications for the
auxiliary signal processing unit against the synthesizer
specifications.

Many of the sounds you might wish to achieve with
an outbhoard effects device can actually be achieved
with controls and circuits that are built into the
synthesizer. For example, tremolo, vibrato and wah-
wah can all be obtained using the sub oscillator. Where
practical, use the built-in capability of the synthesizer,
since the sound will be going through fewer circuits
and will therefore have the lowest noise and best
frequency response.

Many patches are greatly enhanced by auxiliary
signal processing. The realism of “acoustic "’ instru-
ment patches can be very much heightened by using
reverb.

The synthesizer's External input can afford some
interesting effects. To obtain strange “vocal’ erfects,
plug in a source of a very pure, high-frequency sound,
such as a 10kHz or higher sine wave oscillator.” Then
engage the VCF (filter) on the sub oscillator, and add
a lot of Resonance [8 and/or 27 &29]. The External
input is not made for use with guitars or microphones,
and even if a preamplified guitar or mic is used, the
results could be disappointing. Some preamplified
{electric) instrument outputs will produce interesting
results when connected to the External input.

*The purer the sine wave fed to the external input, the
better-sounding the result will be.

¢

DIRECT BOX

A ““direct-box”’ is a type of adapter. In some cases,
rather than connect the CS-80 directly to a mixer, one
could connect the synthesizer to an instrument amp.
The direct box would then be used to interface the
instrument amplifier's speaker output {guitar amp, P.A.
amp, etc.) with the mic or line level mixer input, thus
including the amplifier’s reverb, tremolo, brightness and
other effects in the mix. Another application for a
direct box is to achieve grounding isolation between an
unbalanced line level output and a balanced mic or line
level input.

The CS-80 output has a low source impedance so
that it will drive a low impedance {600-ohm) or high
impedance input without adapters. The CS-80 output
is unbalanced, meaning that the signal, which flows
through a single-conductor shielded cable, is grounded
on one side (the shield) and ungrounded on the other
side (the center conductor). This arrangement is per-
fectly suitable for cables of up to 3 m (10°) in length.
When a longer distance separates the CS-80 output
from the mixer input, it is desirable to use a balanced
line rather than an unbalanced line for better rejection
of potential hum, noise and interference. in a
balanced line, the cable shield is grounded, but carries
no audio signal; two center conductors, neither of
which is grounded, carry the signal. Provided the mixer
input is balanced {transformer isolated), a balanced
line will be obtained by connecting a direct box at
the CS-80 output.

1f two or more CS-80 outputs are connected to one
mixer, it is a good idea to use a direct box on each
output so that the ground to all but one of the inputs
can be interrupted without breaking the signal path.
This avoids so called “‘ground loops,” multiple
grounding circuits between the mixer and the
synthesizer that might otherwise introduce hum.

The direct box illustrated can be used in three ways,
as indicated below, and its three switches should be set
as required. The ground switch breaks the ground
(shield connection) in the XLR output, and should be
set for minimum hum. The Pad drops the signal level so
that high level outputs do not overdrive lower level
mixer inputs. The Filter, which only works when the
Pad is switched IN, simulates the high frequency roll
off of a typical guitar amp’s speaker. Since clipping
distortion in a guitar amp often creates high frequency
harmonics, the filter switch, by lowering high frequency
response, also cuts distortion.

Assemble the unit in a small metal mini-box, and
keep the phone jacks isolated from the chassis of the
box. Also keep the box away from the chassis of the
instrument amplifier or any other grounded object.

If you chose a transformer other than the JE-DB-D, it
should have similar characteristics: an impedance ratio
of 20k-ohms (primary) to 150-ohms {secondary), dual
faraday shields, very low capacitance on the primary
winding, and full audio spectrum response.

A commercial direct box may be purchased, or a
qualified technician can build one from the schematic
diagram shown here. The design, courtesy of Deane
Jensen (Hollywood, CA), is included in this manual
for the benefit of the synthesizer user, and does not
represent an endorsement by Yamaha of the specific
products mentioned. This direct box also works well
with electric guitars, maintaining good high frequency
response because the pickup is not loaded.

The JE-DB-D transformer is available directly from:

Jensen Transformers
1617 North Fuller Avenue
Hollywood, CA 90046

PAD IN/OUT SWITCH

S PADINOUTSWITCH
(INSULATED BUSHING) / ’ JENSENF
SWITCHCRAFT N-111
N .
(FROM SYNTHESIZER) [ o+ AT
BRN
2uf 220t +—® 3
(TO INSTRUMENT AMP) [ v XLR-3-11C
INPUT/ {D3M)
BRIDGING ]
RED 1
JACKS ———e2— (TO
\ MIXER)
]
2.2K0 OUTPUT |
' JACK |
FILTER ﬁ_“ ; |
SWITCH 3L BLK_ !
GND
SWITCH

Direct Box Schematic

BOX
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Direct Box Use Chart

PAD* GROUNDT FILTER

1. Between any of the three IN  IN/OUT ouT
CS-80 outputs and a mixer
line input.

2. Between any of the three IN IN/OUT ouT

CS-80 outputs and the input
of an instrument amplifier,
while also feeding a mixer
line input.

3. Between the speaker output IN  IN/OUT IN/OUT
of an instrument amplifier

and a mixer line input.

*We recommend setting the CS-80 output HIGH /L. OW switch
to HIGH, and using the direct box pad to reduce the signal
level. This protects the transformer from saturation and the
mixer input from overdrive. (It is possible to set the HIGH/
LOW switch to LOW, and to switch OQUT the direct box pad.
This does present a much lower impedance to the direct box
transformer, causing some transient distortion. While the
resulting sound will be brighter and less accurate, there is no
harm if you like it.) ALWAYS USE THE PAD WHEN YOU
CONNECT A SPEAKER LEVEL OUTPUT TO THE
DIRECT BOX.

tSet for minimum hum and noise. If in doubt, leave IN.

¢

TRAVEL CASE

The CS-80 is built into a durable plywood case, with
a removable cover, which is suitable for light duty
traveling, such as in a station wagon or van. For heavy
cartage (i.e., commercial trucking or air freight), we
recommend you use an additional travel case. If you
buy a custom built case, it should meet “ATA-300"
specifications (ATA=Air Transport Authority). The
case should be lined with 3-inch thick foam on all
sides; 3/4"" plywood or its equivalent is recommended
for adequate strength. Consult the specifications for
inside case dimensions.



SPECIFICATIONS

Keyboard
61 Keys, C through ¢: (5 octaves).

Transposition
FEET selector for each channei. Nominal 8’ setting, range
from 1 octave below nominal {16') to 2 octaves above {2'}.

Available Fundamental Frequency Range (Harmonics higher
than these specified frequencies may be present, although
not specified.)
32Hz to 8kHz (from 16’ and lowest note on keyboard to
2’ and highest note on the keyboard, PITCH controls
centered and ribbon controller not in use).

OHz to 11kHz (approx.} using the PITCH controls and
ribbon controller to extend the lowest and highest key-
board pitches.

Pitch Tuning Range
COARSE TUNE: approximately 1 octave {(—500 cents to
+700 cents).
FINE TUNE: approximately £1 semi-tone (¥30 cents).
DETUNE CH I1: channel Il may be offset in pitch from
channel | by approximately £1 semi-tone.

Simultaneous Notes
Up to 8 notes may be played simultaneously. However,
since each note played can cause separate voices to be
generated by the two channels, up to 16 notes actually
may be heard at once.

Simultaneous Voices
Two independent voices may be generated, one on
channel 1 and one on channel I1; a MIX control assigns
either voice, or any blend of the two, to additional
synthesizer circuitry and ultimately to the outputs.

Total Number of Voices
Each channel is provided with 11 different preset patches,
two memory-programmable patches, and one panel
programmable patch.

Preset Patches (Preset Tones)
STRING (1,2, 3 & 4), BRASS {1,2 & 3), FLUTE,
ELECTRIC PIANO, BASS, CLAVICHORD ( 1 & 2},
HARPSICHORD {1 & 2), ORGAN (1 & 2),
GUITAR (1 & 2}, FUNKY (1,2,3 & 4)

Envelope Generator Time Ranges (VCF-EG & VCA-EG)
Attack Time: 1 millisecond (min.}, 1 second (max.).
Decay Time: 10 milliseconds min.}, 10 seconds (max.).
Release Time: 10 milliseconds {min.), 10 seconds (max.).

Glissando/Portamento Time Range
10 seconds maximum to change oscillator frequency from
the lowest to the highest note on the keyboard.

Ring Modulator
Simultaneous, sine-wave ring modulation of all outputs.
Variable SPEED, depth of MODULATION. Envelope
Generator for varying the speed of the Ring Modulator
has variable ATTACK TIME, DECAY TIME, and DEPTH
of speed change.

Sub Oscillator Functions
Sine wave, sawtooth wave, inverted sawtooth, square wave,
white noise, or an external input can be used to modulate
any combination of the following:
VCO, VCF, VCA. Modulation is applied equally to both
voices and all notes played. SPEED (frequency) range is
adjustable from 0.7Hz to 60Hz.

¢

Velocity Sensitive Touch Response (“INITIAL" effects)
Individual channel programming controls increase the
LEVEL {(volume) and/or BRILLIANCE (filter cutoff
frequencies) as keys are pressed faster; control to increase
the amount of PITCHBEND (oscillator pitch change) for
any voices being played.

Pressure Sensitive Touch Response (“AFTER" effects)
Individual channel programming controls increase the
LEVEL (volume) and/or BRILLIANCE (filter cutoff
frequencies) as keys are pressed down harder; controls to
increase the sub oscillator SPEED (frequency}, the amount
of sub oscillator modulation of the VCO, or the amount of
sub oscillator modulation of the VCF for any voices
being played.

External Input Characteristics
Unbalanced, standard 1/4" phone jack. 50-kohm actual
impedance (for low or high impedance sources}. Nominal
sensitivity 10 millivolts rms (30mV peak-to-peak) with
EXT IN level at maximum; i.e., 10mV rms sine wave
external input would produce the same amount of sub
oscillator modulation as the maximum from the built-in
sub oscillator.

Output Characteristics — Same for LEFT, RIGHT or
GENERAL (mono) out.
HIGH range, 0dBm (0.775 volts rms) or LOW range,
—20dBm (77.5 millivolts rms); nominal output when
playing four notes, all volume or level controls at
maximum.
Unbalanced, standard 1/4'* phone jacks. Actual 600-ohm
output source impedance. (Will drive low impedance or
high impedance loads.)

Headphone Output
250 millivolts rms nominal. Unbalanced, Tip/Ring/Sleeve

1/4"" phone jack for stereo headphones {8-chm or higher
impedance). Located on bottom panel.

Circuitry
All solid state; keyboard and note assigning circuitry is
digital; all audio circuitry is analog, with voltage controlled
oscitlators, amplifiers, filters and envelope generators.

AC Power
AC, 50 or 60Hz, 180 watts.
Power cord stores in covered compartment beneath
synthesizer,

Finish
Black leatherette with metal-reinforced corners; walnut
veneered side panels.

Dimensions
In Case: 120.5 cm wide x 30.4 cm high x 70.2 cm deep
(47-1/2 x 12 x 27-5/8""); (not including leg/accessory bag).
Assembled: 120.5 cm wide x 96.5 cm high x 70.2 cm deep
(47-1/2 x 38 x 27-5/8"'); Keyboard Height: 84.2 cm
(33-1/8").

Weight
100 kg (220.5 Ibs.) including all standard accessories,

Standard Accessories
Detachable hard cover.
Transparent music rest {stores in hard cover).
Detachable casters.
Foot Controller (expression or expression/wah pedal}.
Foot Switch Pedal {sustain and/or portamento ON-OFF).
Vinyl carrying bag for legs, pedal, controller and casters.
Yamaha Key Cleaner Creme.

S~

720.5 cm

\

\“96.5 cm

Specifications subject to change without notice.
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These blank patch diagrams are provided for yo, .onvenience. Copies may be made of page 51 ‘
and filled in according to your own requirements. We suggest using a bright-colored felt-tipped pen,
50 as shown in the example below.
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