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Ho( 7O USE THIS MANUAL

This instruction manual is probably different from
any synthesizer manual 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 CS5-80 is 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 CS-80 controls referenced in the manual are
followed by a number in brackets, like this: the
VOLUME control [2]. The numbers refer to the
callouts 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 IV. A more detailed and {ess technical explana-
tion is provided in Sections Il and 1.

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 ta 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

. 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.

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

. Using guitar cord(s), 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 {mona} 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.

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

. Set the rear-panel HIGH/LOW switch to LOW, turn
on the C5-80 power, and set all controls at nominal.
If the volume is too low, even with the VOLUME
control all the way up and the FQOT PEDAL flat
{maximum tevel), then switch HIGH/LOW to HIGH.

. Try various preset patches by touching different
TONE SELECTOR buttons {3] and moving the MIX
I—I1 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

. 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.

. Always plug the FOOT SWITCH and FOOT PEDAL

(CONTROLLER) into the proper jacks. THE
SYNTHESIZER WILL NOT WORK AND MAY
REQUIRE REPAIR.

. Avoid exposing the synthesizer to direct sunlight or

very high humidity environments.

- 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.

. 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,

- The EXT IN jack is designed for audio, line-fevel

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.

- The CS-80 weighs approximately 100kg

{220 Ibs.). When setting it up or transporting it, at
least two people should do the lifting.

. While the C5-80 is constructed with an integral case

of sturdy plywoacd 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. f you're in a hurry, check
the Quick Setup Instructions on this page.

The Yamaha CS-80 is a unigue 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 keyboard is both velocity and pressure sensitive,
you have true dynamic control over your music.

The CS-80 will give you an incredible variety of
electronic sounds, but it goes further than that. Having
a C5-80 is like having a symphony orchestra to choose
from. Largely due to touch sensitivity (keyboard
dynamics}, Yamaha has overcome a traditional
challenge for synthesizers, namely, the difficulty
in creating the sound of an acoustic instrument. For
example, if you've ever tried to create a “viclin” on
the keyboard of most synthesizers, you probably found
the result too “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'l}
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
set up 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.

X
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LEG ASSEMBLY

1

a

Ulngip and open the camying case. If you wish 10
mgee the 580 before you set it up, you nesd nat
carry it Remoee the casters from the cae and inger
them in tha fou holes 8t the cormers of the C5-80
e pane

. Hold the keft leg assembly 50 the two Thumiscrews

an its mounting flange line up with the thresded
sockats endler the C5-B0, 8 shown, Thten the
sorews suThciently 1o hold tha lag in place, Bt
dio ol tghien securely. Seang the upper leg brace
w0 it s parallel with tha bottom of Uhe sythed e
Al legve e bower Tag Drece pewoted outl of the
Wiy

Remaoue the thumbscrew from the end ol the uposs
Ir-g brpoe on T™he right Iqau; stamibdy, and el the
somw amde tesmporarily: BE SURE TO SAVE THE
THUMBSCREW. First slide the right wpper leg
bracw into the end of the left upper leg brace

Then align the two mounting flangs thumbeorews
over thewr sockets amd tighten the screws partially

. Swang the right lower leg brace ower the point whers

the DD upper leg braces joan, alighing the holes
At SRR

. -ownng the left lower leg brace over the pinction of

the other leg brace:, slso kesping the holes aligned

Imert the thumbscrew through the two o
braoss sndd tightsn it firmly into the upper braces,

. Tighten the fowr thamb sorews thst firmily securs

the el and right log Manges,

(r




B Flip up the lntch on the power cord 1Horsge Com
partment. ad remove The povwer oo,

el

Closs the compartment cover, routing the edrd
throwsgh the notched corner so the cover does nod
princh the cond,

TOL With ane person Efting sach end, Iift the ani up
and smnd it on s legs. The lewaling screws on the
front of sach leg may be adpsted o sissdy the
syrthatirer, i mecacsary.

11. Remawe he Foor Swirch and Foor Pedal Con
tralier from the carrying coss and place them
bielow thie syn thesizer. To keep the cables cant of

ol Wiy, lap tharm into the chips on the nght leg
(As srsted in “Connections,” be sure you plug the
two cabdes into the correct jecks: 1he Pedal’s
thres-ai reint phams plusg poss to the FOOT CON
TROLLER jack |

12 To wesp the AL cornd oart of wour way, ship it into
the dips on the keft leg. [Srparating the poser cord
from awdio cables iz afways a good des snce 1
avoitdy huam)

13, Hemoye the casisrs, unlatch the cowsr, ogen e

couver and bft It off as the half-round hinges
disengage. I you with, remowe The MU Fland
froen the couer &nel |AsssT ot i The Twa Slorted
1|Ir-l'l-'=|‘5 1] the synthesizer on the sant pansi

* CAUTION: The G5B wesgha 100y (220 (k.

For safety, plesse have someons help you [iff - - g
| ew

L r
e et ol




CONNECTIONS

¢

MOTE: Sae Section V| for infoermation on difect boxes;
balanced fimes. efc

AL Power & Grounding
Plug the power cond info 50 or B0MHr AL outler®

When using the C5-80 with @ standard guitar
smpldeer, 1t 8 pood idea o plug the AC cablas of
both the C5-80 and the guitar amplifier into the same
AL gutiet box or tha some AC plug srip. (f you wse o
plug strip, wse the grounded Tvpe. Do mot defear the
ground conmeciion (third pin on the AC plug] on
sithar the C5-80 or the guitar emplifier. By connecting
the AL cables of both units 1o the eme AC outler and
then connectsng the TS50 outpn 1o the gui e amp's
mput with g shielded cable [“outpul connections™],
wou imsura that the chasis of both devices wnll be st
ihe samee qrodend potentisl avostling ety o il ble ok
ez
(Not spplicable for the mode with the 2P-plug )

Cutpem Jacis

The LEFT and RIGHT cutpurts are identical except
when the TREMOLD or CHORUS elfect is used, in
which casy they alizrnamely change in level ad phae 1o
produce a rotary speaker affecr. The GENESAL out
put i monomioe of LEFT angd RIGHT.

Each jack i= a low impedance, standard mp/slesve
pheone jock. LOW line level iz nominal — 2008
{775 millvoltal, and HIGH Eng bewei is (B

(0. TS}

TAT b M Saior wed Iy dlecine ar eleg (R inESTETIRNT. A
A poEerT FEcED Lachr Wi il Be Sfiacinerc] foet SeirFect g b

#ng polardy,. o ooiarasiain ekl oniads el el Ja ot

el [P LD IO, CORIICT TRE Y amaky suthan e desls

L)

The C5-B0 outputs are unbalanced snd il drive
o impedancs {(G00-0hm) or wigh impedanes inpus,
ener Balanced or unbalancod: this includes mixers,
ENTAF B0, Tages recorders, and many other gurln
devices. If woun ore not s ahost The sarsitwity of
V0T Sgupmeent, $tart with the HIGH LDW wwitch at
LOW 15 aveed exceiaive lewels. Lsa anmy high queality
paone-to-phone plug patch cable (poitaer cord) to con
mect the CS-B0 to & standard quitar amplitis, o
hsih imipadance moer deth & Yemahes PNS1 70 oo
dirpctiy to an amplifer gk er opitem comEsnatson
such as the Yamaha A4115H.°°

T manimise hism pickup in vy leani Sl
IyilEm cables, use an atoessory transformer o line
lzws| gerect bow clode to the T5-8B0 and then run a
Esanced ing (i-conductor shielded XLR mec cabslel
o tho mixer
Foot Jechs

Plag the FODT CONTROLLER PEDAL mio the
FOOT CONTROLLER jack. The controller plog is a
J-orcurt phone plug [tipfrngfslesve |, The FOOT
EWITCH and FOOT CONTROLLER plugs should
newer be inserted inoeach othes s jacks
External Input Jack

The Extermal Input jock is for specsal Sab
Chrillator effect. It atlows for modulation of the
tner, ossrllarer or @amplifer Doy free-lied Souer e, mach
& mscillators. rivythm boxes, ather alecr omic InsTro
menis, =te. The input is egh impedence. 1o 11 will mol
eeerioat the exiemal device. Semitivity i3 adjustables
with the EXTERNAL LEVEL contrad, bui sven a1
mairmam sermtivity the mput will no prossde 3 o=
cermable effect with mic-ewal or guiter plckup [evsl
tigrd |5
Acceanory Devicas

¥ ou can e a varioty of acoesiory devices Detwssn
the G580 output snd the sound system nput: revertn,
acho bomes, phase shifters, and so forh. Remember

thar the CS5-80 has budli-in crrowimry 10 produce: wab-wah,

wemolo, vibraio and cenain phasing effecs [SU8
OSCILLATOR [11] and TREMOLONCHORUS [15].

T Spoahnr Amplifsar Systom

The sound of the CS-BO will depend 1o a Large degros

o the amplifer and spesker System - the wider the
retpoets, e BeTier. We retomrmend wie of the s=1f-
peoewred Yamang A% 15H spesioer SviTem, due 1o ol
wade, fist frequeney response. Howmver, the C5-80
mary e wsed with almost any wide-range profess|onal

=St the (INPUT LEVEL swaph oo toe PRS- 100 o e
A4 15 to the “T8m ™ popteon (for nomess! 0@

mremr fesn iy

¥ amgha A8 115H Spaaion ' Aumadifiar

wpeskpramplifier sysem (o tape mecorder].

if wou use several keyboards, you may also wish o
use 3 keyboard mixer. In amy case, iUs a2 good idea 10
choose these items carefully, We recommeand e
Yarmaha PM-1 M, a sew-inpat stsrmea output miser with

¥ amehs FR- 17 mener

VU meters and BASS and TREBLE rouali zation on
every input. This mixer can then feed ey amgdifier
speaker wyntem. Altemately, wie & 52l -powered mipes
such as the Yamaha EM-150. The keyvbaard outputs,

v anang EM 750 peif-powered mar

incleding the T5-80 oartputs, can be fed to the mibaes
thput, ond the outputs can e connected directly to 2
pair of epeakers such &= Yamaha 541 1587



To opframe! maiacial

arti pigemalomi iyilem

D e ol :,

AAT1EH contrpd pansd

Maore About tha A4T1EH

The Yamaha &4115H iz a tworedy speaker Sysiem
wath 3 buslt-in 100 watt powasr amg, 1§ produced
natural, accurate sound ond smooth, wade o rsion
Tha 84 115H @n be driven directly from the C5-8irs
pstputs, o Trom the outpet of 2 FR-170 or samiilar
muxer. In the studio, the spund can be taken direct
from the CS-80. or excellent results can bo obfained
by placing a microphone near the A4115H. On the
stage, the A4 115H"s high sensitivity and high power
output generate high wolume lovels free of sdible
dissortion.

IF i arg w=ming two A4 TEHY, commstt 2 cable
from the Lelt and Raght ootputs on the C5-80 1o one

Al T comtral pansl

input on each A41 1584, Set the C5-80 gaunput HIGH!
LICAN swiich ot HIGH, wt tha A4T1185Hs INPLUT
LEVEL wamtch to the “DdBm™ powtion, and st its
INPLUT VOLLIME as required. The speaker’s HF
LEVEL control 4=t The yoldume lewel of the high
[redpuEncy hoen o redation 1o the low Irsguesty
wvosdlat .

NOTE: If you wish 10 wie tares A-47 15H™, e may
b fad by the General autput. To fead more than o
A-4T15H from one C5-B0 ourpur, “chain’™ the
A4TTEHS together; eonnect a phone-To-phone cable
from the unused inpul jack of the A4 115H besng fed
by the C5-80 vo an input jeck on the menr Al 115H,

ani 0 lorgh,

™
o

BAT115M contrpd pumsl

ALNTSH contrel el

e,

ALTTEH consrnl parssd

L2

Huatiphores

A storeo headphons Eck o provded undes e key-
board on the right side. Use sny S-ohm or highes
impedance sereo phonst. As o nile, howesesr,
oy nithesizers sousnd best when moniored sath speaken
rathesr than phone

Getting Soand

Whan all conmections arg made, twrn DN the T80
and =1 all coniross at mominal except it mEaim
VO LUME controd |1] , which you st minimum. Then
bring up the sownd pystem soslume 1o 0 moderate
satiing and wdjust the 580 wolume while playisg a
chornd. Romember, as with most multiple-oscillator
wynihesizers, the CS5-B0 mowires about 10 ro 30
miimutes to warm up foe full sability.



SECTION 1l — DETAILED, NON-TECHNIC

CONTROL DESCRIPTION (Except Programill_ §)

This section presents detailed information on il the
580"y diders, levers, swaiches and rofary controls,
except the Panel and Memary controls, whech are
treated srpargtoly i Section 1L Wo hawo imcluded
mgny Eagrams 1o Alestrate the afiers of the conmrols,
and (o stimulate your gwn imagingtion, | you wouald
lie more informaton about synthesoers in genseal,
refer to Secthon V.

Withen this mamual, or any manual, it would be
impostible 1o complately describe the mamy toumnds
you can achieve with vous C5-B0. However, we feef
that if you understand the concept of The wEtrument,
&l generally are familiar with how i1 works, voo will
o able 1o wie the C5-B0 with creativity and skill.

The TS50 allowes you 1o learn that your play g
style has a5 much to do with the “realism ™ of & soond
& does thr inherent sound of the synthesizer. 1T yoo
iy a good recording of & clannet note, but turn on
the spegke only during the middle of the pota, it
might souend lika a purely electronic sound becawse the
way the tone and solume change during the nole @
emential to defining the dari net charecoer. Mugica
reglizm olten depends on the musical context as wel|,
mnce other instruments can mask or bring out 8 geen
souindd

Wish synthesizers. the word “patch™ commonly
diescritws the control setup for any ghven soend,
Hestorcally, there wmd to be physical patch conds or
eyt that had to be conrected for gach new sound
. - some synthesizers (il use this systam. Howeser,
the C5-80 i3 a third-generation matrumsnt, and many
stvances in design allow all patching to be dons
mternalby, and quickly, wath no cords fo handle, Sl
ouit of troadition and for lack of 3 betier term, we
teler to each program (eech soundd) 85 3 patch,

Explanatory Notas:
&, Tha C5-80 conrols &e color coded, Differen

color knobs sugoast & fierent types of lunctions, e
folbowm:

GREEN = genssal Filter charactenstics
RED = filter r=tonance

WHITE = piich

GREY = wglume

YELLOW = sustain

BLACK = piher functions

B. In this secrion we have |ndbcated conbral knol
codars in parentheses. {Button colors for the preset
parches do not strictly foliow the color coding schema, )

C. All ihide controls and Ireers on the CS-30 mown
in & loraard-1o-backmard Srection relative to thie
player. Howerer, some controle ang arranged so that
migxjmum affect cotors mearest the player (lever doam ],
ind oifeers e Msmoam efect away from the player
{lewer upl. Therelore, in the tenct of this manasal,
SETTINE AN SommeTime suggested by the wornds “down'™
o “up,” which avou conlusion with “max™ and
“nin.™

D. Im=rpersed smoang e decussiors of e beic
wound peocuceng Brd soumd modibying functong,
there are & numbes of patch exemples. Thews examples
are ended to @SNt you in fuiscicly Fesrning how esch
control works, and 1o Hlustréte sdal the control does
to the spand, You are encouraged (o try our sxarmples,
and to o play with other seTeengl Uinkeds otherwise
notad, s8t all controds at the “nosmol ™ oF nominal
sEitings, a8 shown by the photogrsph iside the fromt
COMeT,

Comtrals & Switchea

[1] POWER SWITCH-The power should be ON
from 10 to 30 minutes before you play the
symchesizer. Whike 1he C5-80 i T00% solid miate,

a “warm up" period dlows intornal components o
stabilize, 35 is common wath most mul ople-oscil lagor
synthearery. & red Gght in the swatch s dlumanated
et powrer |3 DN,

2] VOLUME CONTROL — This adjuecs the wolume
(oertpart lewel ) for the antire yynthesizer. There are
alzey other conmrods on the C5-80 which sflect the
VOLUME. If the sound is oo quist, check 10 be sae
the FOOT CONTROLLER pedal i3 w=8 for maximum
level (paraliel 1 the foor]. Alsa, check the resr-paned
HIGH/ LOW swatch; mowing it froem LOW 1o HIGH
increases the level substantizily (AdBl. BRILLIANCE ;
[7] ean have s marksd effect on the volema of ome
preset patched




MOTE: H ywou press e buitom in one (ow, Gnly e e et sirtos il he sngaged

3] TONE SELECTORS — There e Iwo rows
{ranks) of selectors, sach offering 11 preser patshes,
D IMemory-progammed patches and ong pane|-
prograsmmed pateh. The presel parehe 21 you coms
very close 1o playing e sounds indicamed on the
TONE SELECTOR tummons. When thens is maor than
o potoh with tha sama nama, they sound similor,
but not edantical. You may select one patch from sech
roeee gt the same time by Fghily pressing the desired

W iy
Pomgrammiend Ty gy @
Paichas Panches

buttone. [Two sounds m the same row may not be
selectod umultanecushy, ) The MUK control |&] then
sein fthe melatree amoont of sound from ea2h row, For

CH 1

L 2

Channal | Only
Baeh Chiircnals | & 1

Chisrasl |1 Daly

maes (nformigiion st the programmable PANELS
and] MEMORY_ soe Section 11,

[&] MIX I = The C5BD wall simulteeowsdy pro-
duces twen independent sounds, | & 11, whensver you
play a note. Thete sounds are fed to the 81X 1]

CH n

Hing
Wit

oontrol lewer, which serves 25 5 balance control,
adpsting the relative proportion of Scund | and soundd
1L,

Meown the MIX Lever 1o 1, and play each preset
patch by touching the TONE SELECTOR [3] butions
im row L Mow move 8K to 1] and try all the presets
m row Bl Thas far, o hawe heard only one patch at
a e, Howewer, any two patches. ane from row and
ore from row I, may be mixed by settamg MIX ot or
NEar CRITTET,

Ohripur > O Lty
Amip

Tramale

Cr z Ganarsl
Dy e O Rught
Amp

W =E =D —
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IS] FEETAI = These two detessbed i dess e er
miing the pitch af the 1ound generaled by chanriels |
anad |1 when a given note & played |2 movable “do™).
Tha term “Feet™ & denved from standesrd ongan stops,
50 the mgheer the number, the lower the pitch; 10"
represents the lowest pitch, and 2 the haghsn oo,
Tre sliders do not operate in between detent |mtsad,
fine funing is accomglished with s separote PITCH
control (18]

The goore illustrates wivar you will hess a1 the
warious footagsy when the © shown on the key boaed is
deprereed If 8 & contidersd nasmal patch, then 18 s
mne octeve bebow, 513" 0 g parfect fitth up, 4° is one
octave up, 2-203" is one octave plus a perfect fifth up,
snd 2 5 TWD DCToves up.

Select BRASS 1 & Z and st FEET |at 16 and
FEET 1l at 51,3, As vou play, move the MK LEVER
from | to the center and down to 11, lxtening closely.
Then reset MIX in the center and mows FEET 1 and 1|
to warioes settings while playing a note. Motice thar
WOLE SN CONYErT B TR [T g Troem bone, sic

6] DETUNE CH Il — (White] This leves ratses o
lgrwenrs the pitch of chanmel |, but doe riot s1fect
channel |'s pitch. Thas, when the Dwo channels ars
mixgd, you @n get a detuned effect for a “honky-
tonk"™ piana, depper ttring souncs, ete. When the bayer
it antered, chanmed 1] s funed exactly to the ntereal
w2t with tha FEET 11 glider

G

I=—F&l — &

TN

CDEFGABCDEFGABCDEFGABCDEFGABCDEFGABC
“teprmal” C5-AD keyboerd range |Feet Felector of B Midde “C™ sgqusl & pipe on orgn-

F=

W OFRNT I ORRYT

[7] BRILLIANCE — {Gr==n| BRILLIANCE allows
wou to increasss or decresss the stount of hammonics
{owertones) for any sound, whether preser or patched,
Setting the lever dowm Creafed § brighier Soumd.
Setiing the lever up prodisces a rchir, more meliow
soumi], This lever aflects the antire keyboard. The
rominal lever pogiteon Tor all patchiss & coniensd

[B] RESDNANCE — |Rsd) RESONAMCE creatss
special tongl effects, such & "tmg" g “wah, " Tha
eyugct pifect of RESOMANCE depends on The
BRILLIANCE ssning.

Set AESOMANCE for maximiom (down) and i
very gradudlly move the BRILLIAMCE |lsvsr towand Til £ 5
you with the other hand. Continue mowing BRIL: "
LIANCE all the wiay forwad whils [HEy T B BT e
of moke HI:I:I.‘iI! [his axarcese [FLEkal 1] Sseperal chiftarent
prese=t patches

Nowr oxpariment with soveral controle Play 2
chiord aud sat BRILLIANCE and RESONAMNCE. Try

INILLANGE ELONANCE

Coolored saa ol the
Trguianess in the Flaw™
patzhi vl bisvier S0 Miiofanal

MEANG ong FEET sslector to 16" and leave the other 'i;'
at 8", or mme i1 5130 | | whatewer vounds

good to you. Readist RESONANCE end !{ \
BREILLIANCE. b S —
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the wolume and mowing o leser up reduces. the volums
in the corretponding portion of the keybhoand

~ REYBARD CONTROL —— Play clenchord, string, organ, funiny and piano
BRILLIANCE LEWEL ’ patchas, sdjusting the KEYEDARD CONTROL
Linw HiGH m-j: SiEH BRILLIANGE LOW levor. Notioe that this lever afiects

only the lower portion of the keyboand, with more
effect toward the |owest notes. Repoat the masicol
cxample, this time adfjusting the BRILLIANCE HIGH

lewer,
Hepeat the sxampla tadice more, only this time

adpnt LEVEL LOW and then LEVEL HIGH. When [11] SUBOSCILLATOR SECTION — This section

you have achiewed 2 satisiying baltamce of brightness can b= used 1o cregle effects such & vibsatm, wabh-wah,
[3] KEYBOARDCONTROL BRILLIAMCE- and volume across the keyboard, wary the overall treemalo and others throogh modulstion of the WCO,
LOW & HIGH — (Grean) 2RI LLIANCE LDW and tomality with the main BRILLIANCE control. and WCF and VA" The FUNCTION shider sslects the
BRILLIAMCE HIGH allow you 1o balancie the bright- the overall level with the main VOLUME control. type of modulation [the waveform) for wpristions In
nes aoross the keyvboard range, Thare & no abrupi The typical acmetic nstroment i louder and less gffect, and the SPEED lever determings the modula-
chanpe where ong lever's effect ends and the other bnlliant in lower regeters, while quisler and more tion rate. Tha YICO, VCF and VCA levors dirbermine
ipwer’s sffect egim, althmgh a transitien oooury brlkant in upper regat=ri = showmn, the amount of modulation, aed may be esed
somewhere near the middle of the keyboard. In fact, = .,.-.._....,, = ndmdually or in comimmation; wath the fever up,
the LOW and HIGH lavers operate on a smosth curne Lansler pr I mader  there s no effect, and wath it dowm, the depth of the
{e== illustration). BRILLIANCE LOW produces mone - efiect is mascirmem. These comtrpls may be used to
effect gradually = notes further bel ow the middle of b — +—+- l L f" modify the sound of any of the patches, whather pre-

sat o of your own delection, and their effects apply
— Ll Bt —— edpually acroes the entire Keyboard ranpe.

A, FUNCTION (black) Uke thi switch to ssect:

'\-\_

the kpploard sre played, snd_ converssly, BAIIL-
LIANCE HIGH produces more effect gradhaally as
nates further shove the muddle of the keybosrd are

played. Bath levers add to the sfizet of the everall i

BRILLIAMNGE lever [7]. S .
E m, @ 5inn wavn (Tor smiooth, up and down

e i - I |;|;i-|;|r|'l
Brighin T p— e Uinaftected——, )
™, - |— —J;—|—+ ,_,-"‘" e T — po. @ EIWTDGth wawe with rapid beginning
e i L rman . e and slowy decey (for 3 dowoennd sweep-
o —— - e W =2 '-\._‘ ing m.ﬂ ritect sound)

———Linghtecisd— '
Fayre 3 e ) :
o | | | | | s an inverted sawtooth wave with slow

B | = begirning and rapid decay (for an up
= E ward swmeping affect),
2 MOTE: Flay & wsle Troe che Batrom 1o The 3op ot
i I-.m.:‘_'rl.l:ll! Vin Pemdet Ty miTer OF Barh keyhoard n' 4 TOLISNE WAVE i for m.gjl.,r. ;,.Im:-tin;
s e nan s sound, like a trumpet trill or o ragndiy
s ey e . rEcked par of mandalin stringl.
L - SR H'"‘-! MCHSE wihite nome {lor breath or & ratpy sound].
Lrs Lens A '"-'— - . ’
Biisgh T TH Braght - T = EXT whatewar ling-|lewel signal &5 applied
[0 ihe exiernal mput jeck wall allect the
:*:+i+ VOO, VOF andiee VA diders (C. D& E
below); if nothing is connectad to the
[10] KEYBOARD CONTROL LEVEL- external ingul, this position may be used
LOW & HIGH — |Grey] These levers operate= m a &% a0 Pal mode far the wisole sl
mamnet wmilar to the adjecent BRILLIANCE LORY Twpetal WM 19 Hmdsts ibe freqieensoy TSR mscilator Senon
ol HIGH enntrali. Howewer, rather than s ticag Of BN 30 OWTTIE STTETTU ST
The brightness for the lowsr and uppes porliond of e FE Vﬂmrlfﬂﬁ ra Vailtage Eﬂfmﬂﬂdﬂl!w.
2 ki - et T . e v
ksyboard, these levers balance the volumss level seross 1rnrrurdm'dmuﬂ_mhu'p,aﬂ'u:;uﬂ*mﬂ =

tha keyboard range. Moving & lever down incisases sl BOF o
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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.

omm——— SUB OSCILLATOR
FUMCTION  SPEED veo viF wCA

SFTTTT

Speed has no effect here

SUB OSCILLATOR ————
FUNCTION SPEED vio WCF

w;- L TT T - AL

31—

C. VCO {white) varies the pitch of any notes you
play by modulating the Voitage 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.

SUB OSCILLATOR

FU’ICT!OH SPEED VLo ¥
. ——

m%; - T_j_ T -I- = VIBRATO

o —

s~ SUB OSCILLATOR
FUNCTION SPEED Ve voF

LT

ERT ——

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~ SUE DSTHLATOR
FUNCTION  SPEED ¥eo wCE

—+T¢T_WW

For more “wah’" add Resonance [8].

O

E. VCA (grey) applies the modulation to the
Voltage Controlled 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 ¥eo Vet

ST TT L e

[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 tever is
independent of the Sub Oscillator, and is velocity
sensitive, as indicated by the term “Initial.”” “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.

~——= TOUCH RESPONSE —
PATCHBEND  SPEED veo VCF
[ Y p—

AF TER

pﬁ

Little or no pitch
bend is heard.

—_— FUNCTION

fJ\

Pitchbend occurs.

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

NQTE: 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 DSTHLATOR
FUNCTION  SPEED veo N

~——— TOUCH AESPONSE ~——
MTCHBEMD  SPEED oo veF

TTTTL - TLTT

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

SUB OSCILLATQR - ----— =
FUNCTION  SPEED veo Ve

TTTT T+1T

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

~— TOUCH RESPONSE ——
PTCHBENG  SPEED Voo vCF

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

SUB B5CILLATOR —————
FUNCTION  SPHEC vEO W

~—— TOUCH RESPONSE —
MTCHBEND  SPEED veo ¥CF

1%

- SUB OSCILLATOR —————
FUNCTION  SPEED Ve N

——— TOUCH RESPONSE ——
PTCHBEND  SPEED veo YCF

ATTTTT LT

B —

D. VCF (green) varies the overtones for adding a
change of brightness to individual notes as you

play.

MIX  BRILLIANCE RESONANCE ~——— TOUCH RESPDNSE B

SUB QSCILLATOR

SPEED Vi Ly PMTCHBEND  SPEEQ vLo vCF

TTTT. -H-.L TTTL

=WAH WAH

FETTTTT LT

N



13| SUSTAIN SECTION — Together, Tour controls
aituct how long the note remars atter you let go of a
ey, The sustain can be activated by hand or with a
foot swatch

A, SUSTAIN SLIDER [yellow) Adusis how long &
mote mataird, from SHORT {no wstein) 1o LONG
{mbemrt TO secondds].

B, SUSTAIN I-H1 (blsck) Twso rvpes of sustaim arg
svailzbie with the C5-80, | and 11 {nvo relation
ship 1o chammals | & 11). With SUSTAIN |, sach
note struck diss independently of any others,
and all hawe the same wustzin tima. In SUSTAIN
Il modde, the Last note or chord playved corries
e sumtain; if several koys are redeased sinms
taneously, they will all carry the sustain., The
mext chard of note played ends any previous
arstala

C., FOOT SWITCH PEDAL Steppsng on i EOOT
SWITCH PEDAL turng ON the sustin when the
SUSTARIN FOOT SWITCH assigner is also
O, The amount of sustain is set with the
SUSTAIN SLIDEH. Howesar, rolagsing the
padsd will immediately end any sustain, short
o long, [This fioot switch may abo be used to
oonirod Portamento/Glissando effects; see the
followamg secteon, paragraph 14 C.)

D. SUSTAIN FOOT SWITCH ASSIGNER — When
s tchad to DN, there is no susiEin unbass tha
FOOT SWITCH FEDAL & also held down.

JoL wash 1o activate the seskan with your hand,
wmply rock the ASSIGNER SWITCH back This
by passes the FOOT SWITCH PEDAL and wvirg-
dure: that amount of sustain aleagdy ser with the
SLISTAIN SLIDER.

-
i
iﬁ;,

E

lalals

Mo mstaen rogaciees
of foot wesich position.

W . s
-
- wem

L 2

Pl

S
[ryere 1 -
EN g
! L=l
i | i " - hes

LR
Pty

- |E'E'

NOTE: Wish the FOOT SWITCH unplugged, the
ALTSIGMER swaich doss not funcihon, so mestain B
always ON. If you prefer not o use a FOOT SWITCH
and you want 1o swiitch Ratsin ON and OFF, oo it by
moeing the SUEETAIN SLIDER up and_ dowin, or inser
ar urvaired standard phone plug in the reer-paned oot
sweitch jack (o activale the ASSIGNER switch.
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[14] PORTAMENTO/GLISSANDO SECTION —
Together, four controls affect the transition between
successive notes or chords: the PORTAMENTO/
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 shde . . .
like playing a chromatic 1/2 step scale from one note
or chord to the next.

A. PORTAMENTO/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 ON'and 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/GSELECTOR 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.

LD 3 e S
W |- ZI_ m- l
| EXP AN I:] X waH il b
Sn0m" S0t POt Fo
#0607 PEDAL SUSTAN  PORTAMENTO Foar MOAL SusTam ENTD
SELECTOR LISSANDD SEECTOR GLISSAND]
| PORTAMENTD T O
T GUssaND0 ™ [ I GUSSANOD
susuln nlmu(rnn SUSTAMN  PORTAMENTD
GLISSANDO
mm - Joar )
iol
——T
—F —F E——
o T T T +—+ you
e & ! = I T play
12 —— ]
0
A . T T —7 14 b a—— = 4 What
1 1 F T 1 ek T you
e T T f T ) — > .1 - % hear
N ] e vt
Portamento G||ssando———|
-3 Lo LG L LOWE LDWE-
- _::|: | B - B B |- -
D — e : o - -—
| EXP WAH i EXF WAH EXPWAR EXP WAN
ont SRt S oAt ook v wom Som
FOOT #ECAL SUSTRIN  PORTAMENT) SO PEOAL SUSTAN FORTAMENTO £001 PEDAL SUSTAN  PORTAMENTD 00T FYDAL SUSTAM  PORTAMENTO
SELECTOR CLISSAND) SELECTDR S3ANDD SELECTOR GLISSANDO e GLISSANDO
1 PORTAMENTO [ PORTAMENTO t PORTAMENTD mmmﬂ

o o 1 GLISSANDO 1 GLISSANDD
susmn lenl! nm

_ FooT _mm_
SWITDH SWITTH

No portamento or glissando
regardless of foot switch
position

Long portamento regardless
of foot switch position (or
long glissando if P/G selec-
tor moved to “*Glissando’’)

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

Gusmw

1 GLISSANDO
susmn wamﬂn

FWT
SWITEH

No portamento or glissando
regardless of foot switch
position

1 GLISSANDY
susuu mu(l’m

;FW'IJ

Long portamento {or
glissando) when foot
switch is down



115 TREMOLOMHORUS SECTION — Five comirols
gctivate and modify a phasing-type TREMOLO on the
C5-B0 putper. CHORUS & acnuslly 3 form of tremolo,
bt @ wery slow one. When aither effect s sctvaned,
three thinegs happsn: (1] the volume lsveld altarmatsly
wagies un and down in the LEFT and RIGHT ourmuts,
(2} the phase of the sigenal [n the LEFT nnd RIGHT
ouUTpUts changes 1o crogte 4 “rotary ™ speaker pffect,
and 3} overall C5-80 campur volume decreases shightly.
These sffecs may afso e heard in The monoe

(GENER ALY outpuL

&, ONJOFF {black) This rocker swTch acTivaes
e TREMOLO or CHORLUS, a5 se1 by the
sjacent rocker swatches. H neither charus nor
iremoio i5 desired, this switch shoold be OFF

B. CHORLIS (biack] This rocker switch pressm the
tremdo/chorus crcuit for a very slow effect
range {se0 O B £ bebowd

C. TREMOLO (black) This rockss switch prssis
the iremoloschones circuit lor @ moderate 1o
fast eitect range (tee D B E belowl]

0. SPEED {black) Thes conirod adiust the: speed of
thn mapdulatoon for the chons or tremolo (the
speed variation isgreater with tremodo). Waoi-
mium speed 5 at il clockwite rotation,

E. DEFTH [blek] Thie control sdjusts the depth
al modulabon, the aibount of elect Masimum
eftect v al tull clockwite rotalion

18] RING MODLUL ATOR SECTION - Ring modula
thon creafes new lreqoencied, bath hher 2ed |ower in
g ich than the note played, but dost ot allow the
sl note 1o be heard. This n sccomplished by

‘Beabtng ™ & sub ctcillator sagaimt whatever mput signal
13 led to the nng modulator, thus producing sum ancd
i I Etefite fredpuencrss | the ingurt frecuiency phes the
Euily ol ARG Troceency and the inpat frooueency mimes
e Sulhy psmiianor eguency). The imput signal ia then
canosled in the mutput, lesisng only the sum and
chiference of the inpul and suly oscillator freguemcies.
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A knowledge of how the ring modulator works is
mat netestary o wndsrstand how it sownds, Whaen tha
rirsg; vl atos s sub ascillator is et fo aslow SPEED,
the rffect is mésing that may reemble a tremalo. How-
ewer, &t fastor speods @ strange pong-liks ringing ot non-
musica dissonance will he heard. The MODULATION
{amouny of offect) & constant whan & note & played,
and =0 & the SPEED unless the adjscent ATTACK
TIME, DECAY TIME and DEPTH lpvers are sctivasd;
these levers enable you to sutomatically speed up
showt domm the ring maodulator’s sub oscllator wheneeer
you play a note, for 2 “swooping™ or “pinging™ etisct.

A MODULATION LEVER lgrey | Adjuss the
depth of effect fvom no effect (o) o
maximam effrct |down )

B. SFEED LEVER |white) Sets the modelation
spget o rate. Slowsst spesd is obained with
tha lewer up, faiest with the lover dosn.

C. DEPTH quen,ril Som e amount of automatic
tpend change created by the ATTACK &
DECAY everi | Deinth doss not refer 1o the
amount of ring modulation.} With this laver up
Iminirmam depth |, the ATTACK & DECAY
TIME lewers dho notheng,

D. ATTACK & DECAY TIME LEVERS (hiack)
ATTACK wn the maxirmum SPEED ohigined
& thr rng maodiu lator mosss up from the basec
SFEED witmg DECAY six the lengih of tims
it take= for the rate 1o retwrn to the set SPEED,

MNOTE: Sa g 2 yoo hold down one or moeg Reys,
xl@ring e i Tional notes wall nol generate grothnr ning
il Enon aiteck. However, i you let oo of all ks
first, then the royg modilstor wall agaim attack and
aciy on the ext note or chord you play.

g ""__,,.-5"""" firvg ramdila o sl whiss
TT--F--ii & BiE ol playeds and held dowr

Dapili Mama e no offect on ypeed

T Ao e e—

TTJ.-L 3 Sbriar aftech showely mermnse wpeed
g e — dlnh_l_hlﬂ

_LTJ..J. | -ﬁlﬂl'rlmihll-'tp-lquﬂlr

== 4 = =rem—=  Fmi sriack mm-:.:.lhu &t
Ll =]
T4l Ll SEnsesnss

Slow armachk and decay couts

J-__LJ_ l—rll:lulln.-'mlm
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[77] FDOT PEDAL SELECTOR BUTTONS — (Grey|
Tha FOOT PEDAL (Foor Controlier) may be preset to
perform two functiosd. When the EXP botton 4 doan,
the FOOT PEDAL wrves a an axpression pedsl) tinng
the pedal forwand lowers the volume, Wnen 1he EXP.
WAH burtan i down, and you rock the FOOT PEGAL,
it smubmneoushy varies the volume |oxpressian) and
creates 8 ' Wah-¥ak.

(18] MTCH CONTROL — (Black! This iz 4 con-
centric control. The ouiter sng s o coarss sdjustmend
that tunes the entire ey boerd up or down i pEich
The full renge of sdjusiment i about one octews, Bnd
the ring i doterted in the centes for normal tuening
The inner knob i3 fine pitch adjzacrmess with & rings
ol about one semi-Tone; nomingl position is eentered

NOTE: To obtain the mon pretise tunemng bo othet
jstru et

al Set the MUK lewer [4] 10 17

b} Press the “ORGAN 1 Presss [31]

c} Tum off or wot #t minemum all Sab-Oscdlator,
Tremolo/Chons, Ring Modulator, and Touch
Retponse effoc

[1%] FRIBBON CONTROLLER — This m & welwet-
cowered strip that Tunes the sntire keyboand up ar
dowm in pich. B makes no difference where youl Tirst
touech thee ribbon; you jast move up or down from hat
refenence point, sithed by diding a finges along e
rebsban, or by holding onn fingaer o place and touch-
ing anather finger phewhane on tha ribbon. Uke this
fo @ presuve wiratow, stnng-bemfing affeces, chiord
modulations, waitl= or other unenual effects. When
the C5-B0 & In SUSTAIN | maode, the ribhon ondy
changes the pitch while you gre boiding down 3 key
In SUSTAIM 1 mode, the nibbon will sha change the
pitch dhuringg the sustain (atier vou beT go ol the kil
Expenment to see what happess when you let go ol
the key and then the ribbon, #nd wee-veria.

NOTE: The range of uwpward paich silde i approxi-
mately one octawe if you star at e left af the ribbon
and miove o the Far right, The range of downward
peich tliade i much greator, byt sieting on the right of
e nibsbon and moving (o ther lefi. you can mose the
Firgeit fofe on the keyboard down 10 3 sub-sedio
IreGusnty




SECTION Il — DESCRIPTION DF PROGHAM

PANELS, MEMORY, HOW TO PROGRAM &
SUGGESTED PATCHES

Thi ssction detads the fFunchon of the T30 o
grammabie FANELS [ 20-45] , &=l how {0 program
wour own patches, creatmg sownds literally “from
sratch.™ Alio discossod are the MEMOAY panais
[45] —eminigtorired versions of the langer program
mable panels that are used for storing four of your own
programmed patches for instont recall at the towch of
a button,

Whst the Pansl Coatrals Do

The PANELS let you s=kect e wivetorm, har-
monic FITucTere, changes i harmonscs, voleme changes,
and hasic keyboard dynamics 1o program an infinite
waniety of sounds. The same cireuits cantrodied by
ihese PANELS are ivernaly controlled 1o ofsigin the
prasel paiches; pach TONE SELECTOR button simgply
reca|lg an intsrmally-stored pati=n of PANEL ws1mings.
Thaas, wath the PANELS, it is possible to manually
duplicais sy af the presets, 1o vary them abghtly, ar
o depst drasscally for totally unigue sownds. The
mn maEn paneis, PANEL | and PANEL (1, &e
identical. Therefore, we explain just one of Them.

MOTE: To hear what atfect the PANEL conirols hawe
= you nead this section, st all C5-B0 controls at their
moming postions la indicated on the imside fromt
cpuerh, wath these excoptions:

1] Ser vhete 81K 01 biewer (4] a0

bl Press the PANEL bistoon on row | of the TONE
SELECTDR ssction [3]

gl Set the BRILLIARNCE lewer [T] &t manimwam
bwighorsegs ol

Wi usa PANEL I in these examples becasa (1 is
closer to the masic stand than PANEL 11, hence sasie
1o Bes % you resd this section.

120-25] The YCO —

WAVEFORMS: The VO, or Voltage Contralled
Dacilletor sectinn, creates the C5-B00 four baic
sounds: SOUARE WAVE, SAWTOOTH WAVE,
WHITE NOESE and SINE WAVE. Turn ON tha

square wave 5 [Z3] and pioy & note. Tarn OFF the
wpuare wave #nd en ON the sswtooth wave

(23] . Turn OFF the sawiooth, and brng up the
WOISE slider [25] . Bring down the NOISE dider, and
bring ugp tha sins wavs ilider [3G6]. Oimerve the
rifforemce berwern these soundy, [The sine wive shider,
rvnn thaough it is part of the VOO eleciranacs, |s located
in the WCA seotion because pure sine winves have no
harmonics, and would therefore mot be changed by
YCF processing, |

"Wy, BASL L TASCE o cemirirs vwies Jvogram o
By f Phiy serling i berser fior seiid deeommraniont of fims
il e

BLE

[22] PULSE WIDTH — The susre wane | 73] hsd &
particular soeemd that might be deicribed a5 “hollow.™
Howerver, you can very The sound ol the sgusrs waws
wath the adgacent Pl alvdes [22] . Thi slicler aflecm
omly the sound of the squsre wise, and has no effect
o THe SEWT o0, SN Wiles O Neesa,

With the square wave 0N, play & note and wery
graduatiy push the PW slider up bo 8% This changes
the Pulse Width of the sguary wen, which change the
harmonics for a more “meal™ oond, Mow move the
P slider down fo 50f% agan & you oontinus playmg
= nobe

Try miowisg the PW slider beck and forth {50%
o B0, doing i1 Taster and faster 0% vou play 4 Hole,

L e ] L -
s alterss e phatng-like soad, ¥iou con e e

C5-80 do the wme thing for you automaticalily, wheng
the acliscent P [21] ood SPEED [20] slichers.

[21] P (Greenl & [27] SPEED [Whito)
P stands for Pulse Widih Modulation, St the
W glider ot 759%, and moee the PAM dider [21] up

N B B B

LT YT
VAV A VAV AV AN

1o maxemum modulation {F10). NMow play a nofs and
wous willl hear an sl fect that & identical o maneally
micwing She PW sfider back and forth all the way, but
very slowdy, Gradually push the SPEED slider 204
troem SLOW toward FAST, and natice what happens;
putte wadth modulaton ocours faster and taster,
Eventually, vou will reach a speed that & much fasier
than you could possibly achieve by mowing the P
|ever Badck and Tarth wath vour hand, At the point
wiezn the SPEED of modulstion spproscties sudio
frequences (20 timet per second or facter}, a
seconcaty tone will B hsared

¥ou nepd nof wse masmum ek, With SPEED
at a3 SLOW seiting, try micenng the PYWE «lider to it
mid position. Tha effect is ke moving the P sl
ondy part way up, and then hack down, You can ol
vary the hasic s=tting ol the PN wlidler: oy SRITInGg i
at mid potition and then wee difterent PWM snd
SPEED sertings Together, the P, PWM and SPEED
clafirs are one af the keye 1o ul:l'nﬁinq reglshe
strangy Soamrds.

A yvou hewve hesrd, the VD produces deMsr=nt
e tirmbres (foriea), Bt oo el Dy opsorian Sor o]
to produece prich.. Therefone, when you play Wil | (rid
notes on the keyboand, the VED oo o e
pitches, The FEET selector also affects e V0D pisch,
it as it did wath the preset palches.,

Mowong ue wnd derwems buily

= e .

SiLLE
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[26-34] VCF — The Violiage Congrolled Filges
section (WCF] lets some of the frequencies generated
by the WCO be heond and cuts out othen; hemce the
term fiteer. The action of the filer modifies 1h= timbe=
[towes] ey altening the harmonic sruciurs of ™e heae
Sounds;

Al e sownds areiited by the VDL axosp
FiFsE wiave, dii immedatidy procesed by the WEF
secton, OF the basic sounds availabla from the VOO,
WINSE & the riches in harmonics, White nose &
atlually & comimmation of &l audio freguenciss . . _ &l
harmomes and fundementals pocueng in 2 continuoe,
random partern. Thus, noise makss an exeellent sound
WATH wihach 1o dermontirate the etfects of the VOF.

[2B] LPF
to maxiimaen {F10), and play any key. Gradually mowe
the LPF slsder down (HIGH o LOW), The LPF {Low
Pass Filter) cuts the high freguencies pnd allows lower
froquencies to be heard: hence the tarm low pass fil s,
Motice hose the sound bBecomes more “dull ™ a5 you
migws the siider down,

[Green) Bring wp the NOISE slider [25]

[26] HPF — (Gr==n| Return the LPFE sfider to HIGH,
thus all owang &l rolse Frequencies to get through the
VCF secticn. Mo graduslly move the HPF slider up
from LOW 1o HIGH. The HPF (High Pass Filter) cuts
the low frequencies [fundamental and lower harmonsc b
and allowy higher freguencies to be heard: hance the
term high pass filier. Notice how the sound becomes
“thin™ a5 you mowe the sfider up. This ussful fler,
standard with the Yamshe C580, & seldom included

in oiher symihesarers.

Together, the HPF and LPF diders craste &
bandpazs filter; that 1, only frequencies shoue the HPF
cutoff and below the LPF cutolf are heard,

This keis vou ““loous™ or ernphasize & narmow
range of frequencies, perhapt oiily a few harmonics
without the fundamental, of & wide ranoe of freguonces,
depending on how youw set the HPF and LFF slsdars.

I

MNOTE: Thenk al the HPF and LPF shiders as & pasr ol
Curtand that ket you “see™ the sourdl Cerisin settngs
of tha aliders (the “curtsine™] can “narrow™ the Band
paEs window™ 1o nothing -no frequencsss can pesi
thirough the filtere. I you are adjusting thess sliders
arvl the souwnd oot away, mowe HPF lower andior
LPF higher 1o “open™ the bandpass 5o sound can
come through. [See (llistrations on nest pape.|

Bring down the NMOISE sfider, and turm on &
sawTooh wne [24] . Et.l.rting with the HPF slider at
LOW and the LPF slider a1 HIGH, gracheally mowe the
LPF slhider up and dovwn Then mowe the HPF shider up
and down. Yol are probably beginming to grasp how
the WiCFs oo filmrs, HPF and LPF, affect the sound.

Tha HPF grad LPF sliders each set one of Tem
basic filter characteristics, the eutoff fremeency. The
ather basic filtar characteristic B RESONANCE. Rather
than explain retonance #t this poing it s esier to just
demontrate the effact. (Further exalanations of Glter
charactensiics are presented in Sections |V and 'V of
this manaani_ )

[27 & 28] RES — {Red) High Pass Filter RESanance
m set with the RESh glider (27, and Low Pas Filter
RESonance it woi asth the RESy shider |29], Mows
both fhese siders uwp to HIGH for meximom resonanoe
elfect, and then gradually mows the HPF and LPF
diders back and forth, one ata time, while glaying 4
serles of notes. Oimerve the “Tweng™ or "weh' pro-
vided by the resonance. A “wab-wah™ peds =ty you
do the same thing with your foor instead af vour
fingers.

There am additional sliders in the WEF Section
[30-34], bt it el be eanicr w0 deenonsirsts el
pearpete if wee first excplain what the VCA Section
s,




Musical examples of fiiter action. Shaded areas are NOT audible be& they are blocked by the filters. Edge of shaded areas repress‘w_ iter cutoff point.

ow
HPE RESH LPS RES,

HPF & LPF filters wide
open.

HPF wide open
LPF partially closed

1w Low
HP RES-

HPF wide open
LPF completely closed

v Do K
s RES g RES.

HPF partiatly closed
LPF completely closed

ow ow ow
HPE RESH P

HPF partially closed
LPF wide open
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= Fundamental and lower avertones efiminated.

oW W L
RES- LPF RES.

HPF completely closed
LPF wide open

Low um
g RES« (L3 RES.

HPF partially closed
LPF partially closed

1w Low Low
HFE RES~ LPf RES.

HPF wide open with no
resonance

LPF partially closed with
maximum resonance

HiGH HiGk

Low .
L RES- T RES

HPF partially closed with
maximum resonance

LPF wide open with no
resonance

ow ow Low o
HPE RES. LPE AES

HPF partially closed with
maximum resonance

LPF partially closed with
maximum resgnance

Tele®

S¢E,

R
No sound gets through.
- -
b
g o A = -
A v
1y Pru
o2 >
o} -
-

¢

Narrow bandpass effect — Some harmonics only.
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7
LPF Resonance

Resonance emphasizes the frequency at cutoff.

e lela®

Lo £
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Resonance emphasizes the frequency at cutoif.

P
oS o]
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Narrow bandpass with resonance {move BRILLIANCE [7] fer a "wah-wah'").
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{3541] VCA — The VCA, o Valtage Contralled
Amplifier, sats the volume Dloudness | of the sound
Tha mason for using & VCA rather than & volume
control, howewer, i that it automatically changes the
volume when you play a note. Thes is @ natural
characteratic of any mstroment, and i therefore
importent to the realsm or effect of the sounds yeu
IO,

Cosidier thie Sound of o hamsichomd, for exampla,
When you play 2 node, the string aro plucked. 5o
sournd starts a1 maximar) loudnes | fat attack] amnd than
falls off |decaysl fairy quickly. When you blow into a
troemiboeee,. e note sdowly builds o masimom [oud-
ne=m {slow attack) as the air passes throwgh the many
feet of fubing; the soend remains & mazimum loud-
re=ss {nigh swustmn lewel) as bong as you hawve breath, and
then it dies somewhat more quickly than it began as
the wibrating codummn of air collapses. [fast release
timar], Thesa chanpes in |oudness over a petiod of
timg are unigue for sach dfferent instement and
thiry are knoown as the amiplituds of volieme el ope. ihgﬂ:ﬂ Iihﬂ:;".:.uy i:;.“-“m :.':w A
The WCA s ussd to crsate @n amplitude snvelops for
whatever sound wou have genaraisd swth the YOO
anad miodified wath the VCF

[41] LEWEL — [Grayl Play a nom. and move the WEA
LEVEL sidar teiween $10 [maximuml and =0
iymmmmmumy. Motice that thes = exacty the same @
adpeting the CE-B80% main VO LUME central [2] .

[3740| VCA ENVELOPE GENERATOR — We

explaned that the VA & an amplifier that auto- —
matically chanoes the yolums; the Envelopes Generanos

(EG) is the circunt that controls the VCA's vwolume WVilkama Ensslops
{mplitude] when you play the keyvboard, (No sound aof Ehsvd EEwg

oS Troaigh The envenpe generator itsett, | The VA"
ol D2 GENETEL0N NERDENE 1o Rave Towr indepen:
dently adpmtalde characierstcs: artock me, decay
time, sustain lewel, and relgase ime. Thete are w01 with

the Attack, Decay, Siuntzin and Releass shide E
[A&-D-5-H)

[37] ATTACK — (Biack) ATTACK TIME defina how 1
fasr the WA ens on iooa maximum volume when you il (== by | i M
first play a ey o Lo ws o I

[38] DECAY - |Biack] DECAY TIME defines Fow - - -
long it takes For the VICA, to lower the valume B you
continue o hold down the key,

[39] SUSTAIN — |Black) SUSTAIMN LEVEL define
b loeed tho note remaing while you conimos
haolding down the key

[40] RELEASE — (Yellow] ARELEASE TIME delrmes
how ruickly the note dies cur after you ket go of

the Eey.

gt




More About VCA Envelopas

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 VCA's A, D, S& R
levers affect the sound, Play these examples and
listen to the effect of ¢ach lever. The examples are

not intended to sound like any particular instruments.

MOTE: Upper line represants the notes played,
Lower line represents what you hear,
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yiou
play
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hear
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[36] VCF LEVEL - (Gray) Thic sfider determines
tow musch of the sound generatad by the VCO then
proceised by the WCF will be introdoeced o the VEA
#0 {down) thuts off all sound from the VCF, snd
710 [up) feedh maximem VCF ouipat 1o the VAL

136] SINEWAVE — [Groy | This digar detormines
b much of the pure, anfillered Sne wae generated
by the YOO will be introduced to the VCA. In fact,
this slicler may be used together with the VCF LEVEL
slider o mix pune sine wave with whateves sound o
coming from the VCF

|30:34] VCF ENVELDPE GENERATOR — Loutdness
s mot the only shing that can changs when you play &
note; the tone may also chamge. When yvou pluck 3
guitar string, for example, the sound stams out
brilliznt and becomes more mellow 2= the note dies
out. To doplicate this eifect, it is often desicalis 1o
chamge the filter characeristcs a8 well & e volurme
with an erelope.

The VOF enwelops is similar to the VCA
ervelope [ADSRY, but it affects the tona rather than
e volume. &lsa, mdstead of ADSH sSides. the VWCF
ervelope has INITIAL LEVEL, ATTACK LEVEL,
ATTACK TIME, DECAY TIME and RELEASE
TIME slichers {IL-AL-A-D-R}

in ezence, the VCF ervelope sutomatically
mowes the HPF end LPF sliders each time you play
a note, thus changing the Tiler cut off and the
amaeent of harmonics d/or fundemenia frogoecy
wiou hear, The exact eifect of the ervelope dopends
enlsraty on the actual settine of HPF and LPF, a=
well as AESH and RESy .

NOTE: To heat what the WEF envelope controls do
a5 you read the followsng descriptions, bogin by setting
up the PANEL {1 2% ilhestrated 1o the right,

[30] MITIAL LEVEL — |Black) With IL s=t &t =0
{down} there is no effect. Mowing IL up 1o —5 snd then
playing a note causes the sowund 1o ST ol “mellow’™
imore fundamentasl and less hermonses | &nd 1o hen
move imto the sound you have set with HPF ond LPF
shiders. It w a5 thowgh wou began by mowving the HPF
and LPF sliders a bit lower and then moved thes up
Together a3 you play the note until they reach the
“stamdy " setting.

Pley a noie wyth the comtreils e bl oot

LI+EFEE4S

"ﬁl—*'

Wesound from VCF: == — |~ Hisnd of sne wave
TR i T - amd sund froem YGE
et WEA == == o~y ihe YCL

i -—-.
- .;' : SE et
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. FTT
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WWhar you e o sguivele to T
Erpmbialert b 1L
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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 siiders 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.

1

Like starting with HPF & LPF higher

and then moving down

Low ow .
L RES. i RES.

Filter almost closed . .
very little sound

Eqguivatent to 1L

Attack
time

Equivalent to AL

WS

First hit key Holding key down

Steady HPF LPF

Equivalent to AL

e
e Decay
—1— time
v
[ ad RES. . RES
After attack After decay
{holding key)}
Equivatent to AL Equivalent to iL
Release
time
[

- Low
L as.

KESw

A lot of sound No sound

Let go of key
just before decay
begins

21



¢ (

22 The musical examples provide an alternative to NOTE: In these illustrations, hairpins represent
the preceding charts for understanding the VCF changes in filter response, not level. The VCA
envelope. (Switch on the VCO's sawtooth wave when envelope settings are shown below the VCF
playing the examples.} settings to save space.
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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 F10 the effect is maximum.

INITIAL — “Initial” 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, st "+ as wind instruments.
To simulate tightening the embouchure on a reed, you
might use AFTER BRILLUIANCE.

[46] MEMORIES — The memories are beneath a
hinged cover which hears 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 | & 11, 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
MEMORY 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 L.
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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 sound, 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 basic 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 resembling an acoustic instrument, consider how
that instrument generates sound.

What is the basic pitch, the playing range? Use the
FEET selector [5] to 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 SQUARE 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] alene is good for wind,
thunder, sizzle and other special effects. It can be
mixed sparingly with othey VCO sounds to add breath.
Use SINE WAVE [36] for colorless or “pure” sounds.

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

(

like clarinet, suggests the HPF [26] is LOW and the
LPF [28] is HIGH. A sound with body but less
brilliance, 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 CS-80 can be used to make an infinite variety of
unigue 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

in color on the patch diagrams.

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 leads 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
at a 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

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
overall Volume [2] because much of the sound is being
filtered out. VCA envelope is used exclusively, so the
IL [30] and AL [31] stiders 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,

Fy §,

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 guite as perfect as the sine wave, and
this patch tends to sound artificial. The quasi-sine
wave generated with a heavily filtered sawtooth wave

{

Solo Violin

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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Oboe

Turn off the sawtooth wave and switch to the
square 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 [28] is also raised to obtain a thinner sound
by attenuating some of the fundamental frequency
(this creates a narrow bandpass). IL and AL (30 & 31]
are raised to introduce some filter envelope which
simulates tonal changes that accur due to changing
embouchure. Some low pass resonance [29] may be
added if desired, but AL [31] should then be Jowered
to avoid a “wah’’ sound.

Multiple Strings

Temporarily turn off the Sub Oscillator VCF modu-
lation [11] and Touch Response VCO [12] so that the
rate of pulse width maodulation 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 oscitlator 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 |1 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 Bells & Gongs
Lower the PWM slider [21] all the way, and raise Move the pulse width [22] hack to 50%, and fully
the pulse width to 90% [22]. Remove all sub engage the Ring Modulator [16] Speed and Modula-
oscillator modulation. VCF and VCA envelope Attack tion controls. If desired, add sub oscillator [11] modu-
times [32 & 37] are both set at minimum for a plucked  lation of the VCA, and/or Chorus [15] ; with Chorus,
sound. While either VCF or VCA attack could be used use only moderate Depth. For bells, the Feet selector
alone, together they provide a more natural sound, [5] should be set at a higher pitch, 4" or above; 8’ or
simulating the change in harmonics that occurs as a below is useful for gong sounds (Briiliance [7] should
string is plucked and then settles down (VCA also be adjusted for gongs).
envelope alone sounds more synthetic). Resonance NOTE: In -
1 In the last four patches, the filter cutoff
|[29] n"éay be adhdetdt, but t.t;e Af,l‘ ST](?,Uld thgn be settings have remained approximately the same (band-
owered somewnat to avoid a “wah = sound. 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 1 and |1. Panel | is for the
initial “mallet’” sound. Instead of the waveform used in
bells above, turn off square and sawtooth, and use only
Noise [25]. The Ring Modulator [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
letting the sound get too thin. The VCF and VCA
Release time [34 & 40] are longer, and VCA Sustain
level [39] is lowered 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

{

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 I| [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 long after the mallet is gone. The addition of
sub oscillator VCA modulation [11] to the pulse
width modulation on Panel Il 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 |1 uses sine wave [36] and VCA exclusively.
Notice when you play that quick key strokes give a
“plucked” sound, and hofding 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 emulate the presets can serve
as a good peint of departure for developing your
own patches.

The following diagrams of programmable panel settings

correspond to the 22 preset patches. Some settings are

(

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

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.

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 [26] controls.

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

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

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 || panel,

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 contrals
all the way up, and al! the way down, comparing
the patches. | 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.

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. 1f the setting involves 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.
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ORGAN1

ORGAN 2

GUITAR 1

GUITAR 2

FUNKY 1

FUNKY 2

FUNKY 3

FUNKY 4




SECTION IV — TECHNICAL CONTROL DEE:%TICIHE
L

Sactions 11 & 111 provede adequate information to
upndprstand all C5-80 contrels snd Tusctioms. Y ou need
nof resd this sectyon 10 know how Do play your
syntheteser. Howessr, Secvon IV doss offer slternative
and ihoee semprehensive e planatioss for the bemefiy
ol experienced synThesism.

Overall Picame

The CS-BD 15 & effjhit note polyphonic synthessar.
However, there are really 16 main oscillators divided
nto te rEnks (we channeli), both of which e
operated semuliansousty by the keyboard. When you
play one key, two solees sre sheny's genersted, and 4
mix cortral then ke yoo sefect ony bhend of the two
woices 1o fesd the mono (Gensral) canput A phasng-
rypo tremmolpichons ciroult gplits the General ouput
arvd Fewals i1 20 two different jacks, Left snd Right, fod
rotany spuaker effects, Esch channe! conunns eleven
factory preset patches, one programmable panel and
Tl Fmi e enruoe of the panel tHhat ssowve o
mamorses for additionad voices you stk 1o Stors
Tham, when you hawe progrommeed the panels and
mernades, you can wlecs from 28 besically differsnt
salnds af the touch of a finger,

The kayboard, and all comods other than the pro-
gommable panels and mamorigs. affect both channey
B T ously .

The th Panili

&

Since PANEL | snd PANEL 11 [20-45] are idontical,

we use both m the foll pweng examples. By moving the
MIX lever [4] bavwean | o |1, you can guickly hoar
the diftersrices in cimitar paichas progasmmed on
PAMNEL I and 1. If you wih to hesr what the PANEL
controls e g you vead sbout them, set the BIEX
control [ et the | or |1 (depending on which PANEL
yix are wingl, press the PANE L butions on the Tone
Celerter (3], nern up the VOLUME [2], and be Gers
the FOOT COMTROLLER i Nag {manimum solume |,

MOTE: Beforo sarting, it iz adursable 10 st all other
controbs at thair nominal posithons, & show, because
many controls and funciions am |nterr elesed,

8 R

)



32

(

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 — Adjusts the depth of Pulse Width Modu-
lation {the deviation in square wave duty cycle). A
0" setting yields no modulatian.

[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 waye
generating circults 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 inta the VCO
output as the slider is moved up {£10 is maximum
noise).

MOTE: The numbers shove 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 RESy [27], RES| [29]
and RESONANCE [8] at maximum, and gradually
move LPF [28] down.
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the smalier notation to the right suggest the harmonics
{overtones) of that note, all af which are simultaneausly
gengrated by the WVCO.
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VCF (Voltage Controlled Filter)

[26] HPF — Sets the cutoff point of the High Pass
Filter {low cut filter). With the slider at LOW, the cut-
off frequency is lowest (filter wide open), and at
HIGH the cutoff frequency is highest {filter closed).

[27] RESy; —Sets the Resonance (0] at the cutoff
paint of the High Pass Filter. The HIGH setting gives
IMaximum resonance.

[28] LPF — Sets the cutoff point af the LOW Pass
Filter (high cut filter). With the slider at LOW, the cut
off frequancy is lowest (filter closed), and at HIGH the
cutoff frequency is highest (filter wide openl.

[29] FIEEL ~ Sets the Rescnance (Q) at the cutoff
point of the Low Pass Filter. The HIGH setting gives
MEximum resonance.

VCF Envelope Genarator

MOTE: Yamaha's filter envelope generator, with
“IL-AL-A-D-R," is unigque among synthesizers.

[30] IL — {Initial Leve!] 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 |L up
toward "—5" is like starting with HPF and LPF lower
than their sustained cutoff points and then meving
them together to their sustained levels.

[31] AL — (Attack Level) Raises the filter cutoff
paints 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.

[32] A — [Artack Time) Adjusts how long it takes
for the filters to mave from the minimum |L to the
maximum AL cutoff frequencies when either or both
aof these sliders is moved up from “'0". Attack Time
has no effect if 1L and AL are both at “0",
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[33] D - (Decay Timel Adjusts how long it takes for
the filters to move from the maximoum AL cutoff
point back to the sustained level, Decay Time has no
effect if AL isat "0."

[34] R — (Release Time) Adjusts how long it takes
far the filters to return to the set |L frequency cutoff
points after the key is released. With no 1L 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 refatively long also, or unless a long Sustain is
provided by the Sustain section [13].
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Play a series of rapid staccato notes and several

long chords for each of these patches.

NOTE: In the lower illustrations, the HPF slider

is wide open, 30 the lower filter cutoff (shown

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

the release timsa.

From left to right the graphs are only a few samples
of filter characteristics at specific times; relative ta
release of the key. The filter changes actually
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VCA (Voltage Controlled Amplifier)

[35] VCF 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 1o increase to a 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 pach time a note is played.

[39] S — (Sustain Levell Adjusts the fixed level of a
note that is steady (after attack and decay) so long as &
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 — {VCA Level} Sets the highest |evel
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 contral.
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Touch Response (Keyboard Dynamics)

[42] INITIAL-BRILLIANCE — Increases the bright-
ness of 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 prass 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
favorite patches protected from accidental lever moave-
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 eye, and then “fine tune’ the
memaory by ear.
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Access 1o the Memaories 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 1| sharp or
flat with respect to channel 1.

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

[11] SUB OSCILLATOR — Processes both channsls
land Il. FUNCTIONM selects a waveform: sine, sam-
tooth, inverted sawtooth, square wave, white noise, ar
an external input. (A line level signal connected to the
Ext In jack an 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
VCA 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 swilches set the key-
board range for their respective channels, row | and

Il of the Tone Selectars [3]. Feet refers to equivalent

organ footages, where &' is normal pitch, 16° an octave
below, 51/3" a perfect fifth above, etc.

[3] TONE SELECTOR — Two rows of momentary
pushbutton switches select two voices that sound
simultanzously 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 heen selected; only
one voice per row at any one time. (Preset sound
guality depends largely on the setting of the
BRILLIANCE lever [7].}

[4] 1 —MIX — Il — Assigns tonss selected in channel
I, Il or a combination of the two, to the synthesizer
output: g 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.
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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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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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