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The Polaris Manual

WARNING |
To reduce the risk of fire or electric shock do not expose your Polans o ran or mashre

WARNING

No user serviceable parts inside, Refer baitery replacement. line voltage sesechon. fuse repacerment and
other servicing 1o qualified service personnei.

WARNING

This ecuipment has been tested to comply with the limits for a Class B Computing Device, under Sub-part
Jof Part 15, of FCC rules. Only peripherals {InputQutput devices, Expanders. Compulers. other synthesizers
etc) certified ta comply with the Class B limits may be atached 10 your Poiaris. Operation with nON-Comgiyng
neripherals is likely to result in interference to radio and TV reception. Furthermore, only Fender footowe-
ches and pedals may be used with this synthesizer, since operation with pedals and footswitches not pro-
cerly wired or shielded may cause interrerence.

RADIO AND TELEVISION INTERFERENCE

The Polaris generates and uses radio-frequancy energy. If it is not installed and used property. thal s~
strict accordance with our instructions, it may cause interference with radio and television recephon

The Polaris and its accessories have been tested and fall within the limits for a Class B computing oevce
in accordance with the specifications in Sub-part J, Part 15, of FCC rules. These rules are designed 10 oo
vicie reasonable protection against such interference in a residential instaliation. However, there is No Quaranies
interference will not occur in a particular installation, especially f you use a rabbit ear (indoor) teien .o
antenna. If you experience interference, refer to Chapter 17 for possible solutions.

% Ferder Musical Instruments Corp.
1300 E. Valencia Dr
Fullertor, CA 82632
All Rights Reserved

Specifications subject to change without notice.
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The Chroma Polaris ii

WELCOME

By the ime vou get arourc o reading this, you probably wll alrezdy have gotern o
Polaris hore, pluggec itin, and playec witk L unci erber your fingers becamne sore
o sometody glse told vou to go 1o bad. for heaven's seke. Nevertheless, welcome
to the Pelaris. As you no deubt know by row, e Polans is a hybrid: hal® musica in-
strumenit, hall compulern hall keybcard controller, and half sequencer If yvou are think-
ng there are oc many kalves i1 that last statemaent, wais Lntil you get to know Polars
a litle betar

It's & safe bet the first thing you naticca aoolt the Polaris was its sounga. Rich. analog
zound. The «ivd of sound you buy a musical instrur-ant for Al the buttons in the worlc
don't mean a thing if they don't make your ears ngppy. But tha Folans sound 5 27y
hzlf o° the story.

You might have noticec we stored 132 ditterent programimes sourcs in the Polaris
to give yol a Fead start on e almost limitless pessiblities of your instrument. You
might oven have heard that @ computer keeos track of them all. You migat not have
hieara that the Polatis computer is nased on a mare powearful enig than the one in
mest microsomputers (includirg the one with three initals in the name). Bul lhe Polars
comadter 15 cnly half of the sory.

What keyboard oayer these days 'l aware of the Musical Irstrument Digital Inver-
face {M:DIY? S¢ you made surz the Polaris had gl the prooer ins 2nd outs. The Polans
fealaras both the MICI and the Chronra Interfacs, so yvou can contre: other MIDI devices
or interface with vaur home computer to your hearl's conlenl. But the Polaris inver-
taces are ony half of the story.

Maybc you haven't gotter the sequencer working yet, out boy-ch-boy, when you co. A
few vears ago, vou wouldn't have been able w0 find a fligh: case that could 1old gl
thz ecuipment the Pa aris replaces. Now. yo.r've got a 700 note (recorfizurable to aver
1720 note) scguencer at your fingertips. and it 5 as sasy to uge a3 the Poaris because
g hailt -ight in. But the sequencar is only half o the story,

We should stoo talking abaut now great the Polaris s arc get on with the rest of the
manuzl Ater all, if we get siarnted alkirg about the Polars’ Dynamic Yoice Allecation
or ts Saelective Plch Bend. or the Tempo Tap, or the Ass gnab e Control secton. or
the fact that it is fully polyphanic {2x voices). or how incred bly easy it -5 10 ase wva
{engireears call it ‘real time olayabiity’), well be so busy -aving about the Poans thes
wor't be any tma left to use it

So agair. welcome. and enjoy. We had a blast designing the Polans; we <now you |
Fave a blast playing il
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Let’s Go 1

Chapter 1

Let's o!

BASIC POLARIS HOOK-UP PROCEDURE

Th's section of the manual wil allow you 1o Degin Lsing your Polar s very aucky. Vany
marz feamures will be exglaired furker inthe manual bul for the moment you should
spend scme tme playing your Polaris and exporing the pre-grogrammed sourcs.

CONNECTIONS

1. Connect the power cora Frst to the recentac e ander the andoff switch, Ten o the

AC souUrce.
9

é.

2. Connecl the two provided faotswitches 10 the jacks marked SUS ard METRO,

Y FOOTSWITCH Y
oG
S

y suUs METRO
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One of lhese switches is the Sustain Foolswitch (SUS) and the other is uses with the
Seguencer (MEIRQ). We suggest you out a mark on one of the ‘octewitches so ¥ou
will remember which switch performs what funcrion. Something as simple &s a piece
of tape on one swich will be adequate You will want <o get inte the haoit of aways
orienting the foctswiiches the same way sach tire vou set up your Polaris, S nce the
Sequencer is on the lef: s de of the Polars contal pancl, veu might wanl to put the
Sequencer Foolswilch to the 1sft of the Sustair ~octswitch,

NOTE: It you plug the Sustain Footswitch in AFTER <he Polaris nas been turnea on,
the footswich will work i reverse ~o correct this, turr the Polaris CFF and then QN
again. Now it wil work correctly.,

3. Cornecttre Polarnis to your audio source (amplitier, mixing cansole, sound sysiem,
etc) The jac< marked HIGH will usually provide the most usable signal.

NOTE: You can use one or the olher of the outputs, but not bath. I yoi. plag corcs
Ite both jacks only the HIGH output jack will work, The two OUTPUT jacks on the
rear panel are NOT stereo. |t s not possible 1o have sereo cuput from the Palaris

Ancadonone jack s also provided: i car be used as an audio cJtput as we | allough -
it shaud not be used at e same timce as the LOW or HIGH oulputs.

HEADPHONE

4. lurn on the Polaris The switch s 4t the back ¢of the unit on he |12t

POWER

o

O

When the Polars s 01, several of the LEDs (Light Emiting Cicdes) on Ihe cortrol pancl
wil be lit.

MASTER .
B 3 |fthe LLD above the MASTER slder is on. press s swick 1o
B urn it off. Then set the master slider o a mic-po nt for the overall
W— yolume of the nstrument
1L
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SELECTING A SOUND

The sounds or veice programs are stered in the memory of the Polaric To select 4
prograrm, both a lezer switch and & number switch must be se'ected from among the
bank o switenes cn the right siae of the control panel. After you have sclectad a ietler
switch, you may change programs by pressing a numbr switch without pressing the
same leller swilch again,

BANK SELECT/PROGRAM SELECT

WHICH SEQY CHAIM SEQ SEQ CUE SEO TEMPO SECS PAOG
UPPER
[ Jruncnon .

ADJUSTMENTS INTERFALE CASSETTE DIAGNOSTICS CHANNEL £X

SELECT SEG ERASE SEQ SWAP SEQ SAVE SEQ SAVE ALL SEWYS LOAD SEG
METRONOME S¥NGC INPUT S¥NC OUTRUT WD CHaMMEL

STORE PROG ERASE PROG SWAP PROG SAVE FROG SAVE ALL PROGS LJAD FROG

. MEMORY USER CASS RUN/SSTOP YEHIY LOAD ALL
RESFT

When a letter switch is pressed, the computer in tae Polans will light ups those number
switches with proegrams stored n ther. Press any of the lit switches to select a pro-
grarn within the bank you Fave selected. Your Polaris was shipped with 132 sounds
programmed o its mer-cry. A list of the programs is provided.

Yeu can change sounds as many times as you want, When you are -zady to learn
more akbout the Poaris, furn the page.

BASIC HOOK-UP REVIEW

1. Plug line cord ino receptac & or Polaris and to AC source
2. Connact the two provided tootswitches.

3. Conmec. OUTPUT (High or Low) to amplitier

4. Turn Polars ON.

8.  Select a sound —press A then #'s 1412,

6. Adjast Master Slider to desired wolume seting.
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—

| FRONT PANEL CAPTIONS
! — ’ |.
I SEQUENCER KYBD MASTER OSCILLATOR 1 OSCILLATOR 2 | SWEEP FILTER
o =2 o ™ _ = fo = |
!
oy SRTCRC I W o oy BT e | oo M R e e
R L —— e
. E e ———
| S | fo %= e = I . B
OSCILLATOR 1 \
MASTER VOLUME/TUNING OSCILLATOR 2 FILTER
KEYBOARD CONTROL
SEQUENCER CONTROL SWEEP GENERATOR
BACK PANEL CAPTIONS
HEADPHONE QUTPUT
SYNC IN JACK
MAIN QUTPUTS

SYNC OUT JACK TAPE IN/OUT CONNECTOR

: il | B 4
Y 4
HEA:?:OII( HLt:ou'r-m: /—__— SYNC ——\_ ]
FebaL ;?““"7‘:;\ E __28 ‘ Ola‘ I\
9 2 ” RN ]
- _ — ol '®) ..' ™
sus METRO ‘“\\"t:,__-/" — =
CAUTION = ohf e
00 NOT USE TAPE =t — I
o CHROMA INTERFACE
PEDAL JACK METRONOME FOOTSWITCH JACK CHROMA INTERFACE CONNECTOR

SUSTAIN FOOTSWITCH JACK
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The Hlustrated Polaris

VOLUME \

ENVELOPE ENVELOPE ‘

FMED
ORI ORIV,

ATTACK  DECAY RELEASE |
—
L ————————

Eacs

“ADSDR" ENVELOPE GENERATOR

“AD8" VOLUME ENVELOPE GENERATOR

MIDI INTERFACE IN CONNECTOR

abodana

- hiu'n‘ﬂﬂMMI?i

ASSIGNABLE
CONTROL

Lol

MULTI-FUNCTION CONTROL

wriCr SEQT Cmam SEC
ALJUSTMENTS NTERRACE

SELFCT SEQ

e

STOME PUOG

MOE Y UBED

]

0/

|
|

.ffl\

/
o

| |

LLAN
(47

BANK SELECT/PROGRAM SELECT

SEO CuE 553 TEwe
5L DIAGNOS TICS
ERASE SEC swak S{0 SAVE SEQ SEVE ALL SFOS
o, PN BT SFNC OUTPY
ERASE PADGC  SwAR PAOG AW DA Ak

......

BANK/PROGRAM SELECT

POWER SWITCH AC RECEPTACLE

RESET

i
5

CATTENTION'

AFIN OE PREVEMNIR UN CHOC ELECTAIQUE NE PAS ENLEVER
E o INTEAIEYA ACUNE PIECE

LE CHAS5IS IL SE NE TROUVE AL
POUVANT ETRE AEPAREE PAA L USACER §
T

UM REPARATEUR COMPETEN

MO INTESFACE OUT/THRU CONNECTOR
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Basic Synthesizer Structure 7

' Chapter 3

basic
Synthesizer
Structure

WHY A SYNTHESIZER IS DIFFERENT FROM
OTHER INSTRUMENTS

The modarn synthesizer offers the performer new ways to geal win the properties of
sound. These properlies of sound— pitch, timbre {tone color), and loudness—can be
syrihesized 1o eitner duplicate familiar scunds or to create novel ones. Prior to the
nclusion of clectronics in the design of musical instruments, these sound properies
were built-in parts of ar instrument. It was impossible to change one aspect of the
nstrument’s sound without affecting other aspects. For instance, when a trumpel is
played loudly, the tong is very bright; when olayed softly, it is more mellow. Changing
the ampliude of the instrument aso changas the timbre. Buil-in relat enships amaong
sound properties such as this are typical of acoustic instruments, Another characteristic
of acoustic instruments is their inability to step vutside of their designed pararrieters
to create other pitches, timbres or amplitudes. Their form (shape, design, construc-
tion, and material} delermines their function. You® can't create clarinat sounds using

a gong.

With electronic musical instruments form’ and ‘function’ need be careiulty datined.
The external ‘orir of the synthesizer allows the musician o control a changeable inter-
nal form. That is, the physical construction, size, and shape of the synthesizer doesn't
dictate the sounds it produces. The way itz slectronic elements are connecled, con-
trolied, and calibrated daes. And, most irportant, with electronic musical instrumerds
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ttis possible to manipulate sound properties as thaugh they exist abstractly, since their
cregtion and interrelation with other sound properties are at the merey of the musician.

THE FIRST SYNTHESIZERS

The early versions of the synthesizer exgmplifisd this independence in e Lunuul ol
sound properties. Their modular constraction offered separate components that could
oe used like building blocks to pravide independent and variable control over sound
prapertiss. An inexpensive and reliable way to connect these modules was with cables
called "patch cords' Synthesizers desigred specificaly for live parformance. such as
the Palaris—let you connect sectians (modules) of the instrument using panel controls
and computer memeory instead of patch cords. Since we no longer use patch cords,
the interconnection of synthesizer madules is now often referred to as a ‘program!

S0 we can better understand the Polaris, let's continue 1o think of the synthesizer as
a colfection of modules doing different things; modules requiring patch cord connec-
fion. Since sound has the propertiss of pitch, tmbre, and loudness, it follows that our
synthesizer has modules dealing with each propenty,

[SYNTHESIZER SOUND MODULES |

PITCH TIMBRE LOUDNESS

WHERE THE SOUND COMES FROM

The synthesizer's basic output is electroric signals that when amplfied and fed to a
speaker are translated into sounds. Not surprisingly, synthesizers have audio signal
generalors to create these electronic signals. These signals are unrefined tones or noise
that you shape into the sound you desire. This is the firat slep in synthesizer sound
creation, and is somewhat akin to blowing only through the mouthpiece of a trumpet.

We need at least lwo things to gat sound from a synthesizer: 2n audio signal generator
fo act as a sound scurce and a speaker to translate the resulting slectronic signal inta
an audio signal.

IMINIMUM AUDIO “"PATCH"] MONITOR
: AMP +
SOURCE SPEAKER

-

PITCH
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HOW THE SOUND IS MODIFIED

The sound produced by this mast basic of patches is not very musical. Coincidenally.
we have very liitle control over it. We either like evarything about it and let it continue,
arwe don't like it and unplug it. The next step is to increase our control over the sound
generated by the audio signal generator by inserting timbre and toudness modifiers
between it and the speaker

MONITOR

. AMP +
SOURCE MODIFIER MODIFIER SPEAKER
PITCH > TIMBRE »—1 LOUDNESS /ﬁ
N

Naw el's begin to use synthosizer terminclagy. The audio signa’ generator is cal'ed
an oscillator, the timbre-modifying modute is called a filter, and the louoness madifier
¢ called an ampilifier. The diagram below shows 2 typical audio signal path with the
technicai names for each module,

[fYPICAL AUDIO STGNAL PATH MODULES| MONITOR
AMP +
SOURCE MODIFIER MODIFIER SPEAKER
£
0SCILLATOR|— FILTER »— AMPLIFIER ~
L >

The timbre module on most synthesizers acts somewhat like a trumpet mute, Both
devices modify sound by changing ke tone color, or timere,

The loudness modide is anotner modifier, ke the bell of the trumpet. which helps radiate
the scund.

Once you make this paich, you have a little more control aver the outpu: of ‘he the
osciltator, but you still don't have any cantrol over the oscillator 1self. nor can vod con-
trol the timbre of the filter, or the loudness of the amplifier. It is stll a “ake it or leava
It proposition.

USING VOLTAGE TO CONTROL THE MODULES

To control the oscilator, filler, and amrplf.er, you must control the voltage controlling
therm. One method of contraling this voliage is with patentinmeters, also referred ta
as shaers or ‘eets’ The Paaris Fas a number of sliding potentiometers tor controlling
filtter cutaf!, pulse width, sweep rale, elc. Once we have a slider on each module, we
car: control its function—pitch generation, timbre or amplitude—by altering the posi-
tion of the slder
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GSCILLATOR FILTER AMPLITIER
” 1 4 — ] TU —>
D\ | OV O]+

OTHER VOLTAGES WE CAN CONTROL

We now have a voltage-contralled instrument we can program and play using three
sliders, alihough piaying music using just sliders would be restrictve al best. Fortunately,
the Polaris offers you many ways of creacing voltages to control its modules.

| CONTROL INPUTS]

OSCILLATOR FILTER AMPLIFIER
> > —— TO —

I O nEnnEam
LT TR CRERTRTTELTE S Ly (N LHY <0
AULUELRELNE SRR R0 (VOB THETRE TS EALIRE D 1

CONTROL INPUT
CONTROL INPUT
CONTRCL INPUT

Now we can route control signals {voltages) into the control input of each medule shown
above to dynamically control its function. Each rmodule may have several control in-
puts, and is capable of addng all vollages applied to it.

There are many possibiltes for contralling modules with voitage, but three are most
. common. They are the volage-controlled osaillator (VCO), voltage-controlled fiter (VCF), |

and voltage-controlled amplifier (VCA). From new on we will refer to these modules

by their three letter abbreviations :
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CONTROLLERS

When a signal is connected to a contral input # acts as a controlier On a modular
synthesizer the cutput of a controller would be connected ta the module's cantral in-
put with a patch cord.

| CONTROLLER-CONTROLLER INPUT CONNECTION]

PITCH * TIMBRE > LOUDNESS [ —?
T0
MONITOR
CONTROLLER CONTROLLER CONTROLLER

Let's look at some of the types of controllers typcal of synthesizers,

KEYBOARDS

We tand to think of a keyboard as a pitch controller. It it is connected ta the contral
input of a VGO, it will behave in its traditional role. In a synithesizer, however, the keyboard
output is in the form of voltages that, when applied to the control voltage input of the
oscillator, cause the oscilator to generate the correct pitches.

+}-

i’ o
0-

-1 .
Sl

BBL DBL

i0W 100 MID HI HI
C C € C C

This keyooard output could be connected to any contret input. For instance, it con-
nected to the filter, the brightness would increase as you play up the keyboard.

ws w=| P& oo
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ENVELOPE GENERATORS

An anvelope generatar is a controller that creates a ricing and falling wunltags pattarn.
the shape of which can be set by multiple sliders, each slider contralling one phase
ot the life of the control voltage the envelope creates. The term envelope describes
the shape of the control voltage. It is not surprising to find an enve ope generator con-
nected o the ampifier module contral input on virually every synthesizer This lets vou
shape loudness or ariculate the sound.

SUSTAIN
ATTACK DECAY SUSTAIN DECAY RELEASE

|

The filter is usually controled by an envelope generator too. When this s the case,
*he timbre will typically become brighter as the envalope voltage rises and duller as
it alls.

SWEEP GENERATOR

The sweep generator is actually a very low frequency oscillaior whose output can be
mixed in with other centrat signals. When mixed in with the picn control vgltags from
the eyboard, it adds vibrato to the sound. When mixed in wih the fiter control voltage,
the timbre fluctuates, creating g remoio effect.

ATTENUATORS

The outpul of VCOs, VCFs ana YCAs is normally more than needad. This is not always
deswrabie, so soma means of reducing the sutpur level must be provided. This is the
job of the attenuater. The attenuator maxes srraller sigrals o of 2igger ones.

ATTENUATOR J\M

The Polaris has a number of attenuators, The rrest obvious is the volume contral slider
inthe MASTER section. Additionally, the FILTER section features three sliders, SWEEP
DEPTH, ENY DEPTH, and K¥YBD TRACK. Each of these =iders ets you attenuste
(reduce the amount of) the signal modfying the filter. When vou aftenuate a control
signal that is creating vibrato, you car conirol the depth of the wibrato. Attenuating
the contro signal reduces the vibrate depth commensurately.
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TYPES OF ATTENUATORS

't is imporiant o know attenuation always 0cclirs oward zero voltage, regaraless of
3 whether the signal is positive or negative Some contral signals on the Polaris are ‘bipolar’
' because their voltages move from positive through zero 1o negative.

BIPOLAR UOLTAGE |

ANANANAWA
e VAVAVAVAS

‘Unipclar’ signal votages change from zero volts to a positive volage.

YYYYYYYY

‘Inverted Unipotar signals range from zero through negaiive voitage levels.

INU. UNIPOLAR |

VAN

To accurately predict the effect a control signal will have on a veltage-centrolled maodule,
you must be aware of how the signal fluctuates in relationshin © zerc volts, and
remember any aitentuation reduces the signal back toward zero volts. If you have a
clifficult time grasping this concept, don't worry about it right now. You will be abie to
use the Polaris withoul a degree in electraonics, and as you becorne more experienc-
ed the use of the various attznuators will become second nature.

GATES

We have lo tel the envelope generator when to start and when to stop creating an
envelope, For this purpose the synthesizer produces another type of signal called a
‘gate’ The keyboard creates a gate that 1els whan a key is depressed and when it
is re'eased. The rising segment of the enveicpe beging when a gate comes on. The
falling (fina} scgment of tre envelope begins when the gate is off




—
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| SYNTHESIZER BLOCK DIAGRAM (BASIC) |

uco

UCF

-

UCA b

AUDIO
- a +

KEYBOARD FILTER LOUDNESS
ENVELOPE ENUELDPE
CONTROLLER /CDNTBDLLER »~ CONTROLLER
KEYBUORRD

BATE SOURCE

ADDING A COMPUTER TO A SYNTHESIZER

The voltage-controlled synthesizer has several aleimernils: sound sourcas, madiliers, con-
trollers, attenuators and gates. Saund sources make audio signals, modifiers aiter signals
(ether audio ar contral), controllers generate signals to control sound sources and
nodifiers, attentuators control the amplitude of signals and gates provi.de timing infor-
mation that tells the ervelope genaratars when to act. In the early synthesizers. these
components were interzonneciad with pateh cords.

One of the limitations of such a system is that all patches and adjustmenis must be
done manually, which takes time f you could reduce the amount of time it 1zkes o
change patches and adjustments, you would have a much more versatile instrument.
This is where the computer comes in. The computer in the Polaris is exiremely fast,
ang it can make thousands of changes in the same amount of time 1t would take to
change just one patch cord.

A contral voltage generated by the keyboard (for controlling pitch) is fine for many syn-
thesizers, but it limits the synthesizer to one note at a time. The computer in the Polans -
can detect when noles on the keyboard are pressed and released and assign voIces |
as they are needed, even if more than one key is pressed. This makes the Polans
polyphonic.
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Ore other thing the compurer does for *he Polaris is perhaps the mest exciting thing
of all. It knows the way the switches and slicers were set for a particutar souna, and
it can sfore this information in its memory as a program o be recalled at any timea,
And, since the switches and sliders on the Polaris are all connected 10 the computer
{instead of the synthesizer circus), you can change any program silher lemporarity
or permanently after you've saved it

After you get used 1o playing the Polasis, youl wonder why syrthesizers haven always
had computers.

vy b A -




atfor chroma polaris friends: dont pay for it




atfor chroma polaris friends: don't pay for it

The Polaris Control Panel 17

Chapter 4

€

Control Panel

KYBD
RANGE

KYBD SPLIT

PROGRAMMING PARAMETERS

Programm.ng & sound into the Polaris, or modiying an existing sounc, involves ad-
justing the description ¢ the sound. Most ¢f the pang! controls directly affect the soard's
description. For the sake of simplicity, the canfrol panel will be described from left to
right. IT you are just gelting sarted with the Polaris, vou might want to skip over the
Sequencer and Keyboard conirol sections *ar now.

Onee you understand tne basics cf (he control panel, you can refer 1o -ater chapters
for detailed information.

NOTATION USED IN THE EXPLANATIONS

The Polaris has mary mo-e functions thar thore are controls on ke froat panel.
Therefare, certain functions involve aressing mare than one switcn in sequance In ader
to keep the explanations of all the functions easy to understana, this marual will uss
a simpic and consigtent notation for denoting difterent corbinat ons of switches.

llustrased switches appear in te manual the way they dc on the centrof pane!. For
axampe, it an operation required sctting the keyboard range. you would be askea
to nrass the switch that looks like the cne shown at left.
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TUNE ONE .
VOLUME
LOWER - d i -
When switches are o be pressed in sequence. their icons will APPeEr NNne
ahar another, such as the exampie on the et
TUNE ALL

Whan a combination of swilches involves making a selection using the letter and number
sw iches, the switch will be shown as it appears on the control panel. It there is a range
uf letter or number switches that may be selected. the range will be indicated within
the picture of the switch.

BANK SELECT/PROGRAM SELECT

WHICH SEQ? CHAIN SEQ SEQ CUE 5EQ TEMPQ SEQ PROG
LWPER E
FLINCTHON
ADJUSTMENTS INTERFACE CASSETTE DIAGNOSTICS CHANNEL CK
SELECT SEQ ENASE SEQ SWAF 5EQ SAVE SEC SAVE ALL SEQS LOAD SED
METRONOME SYNC INFUT SYNC DUTPUT Mitii CHANNEL
STORE PROG ERASE PROG SWAP PROG SMVE PROG SAVE ALL PROGS LOAD FROG

MEMORY USED CASS RUN/STOP YERIFY

d0 45 & &7 &b

When a group of switches is shown, the active swtch(es) will be shown wilh the LED

LDAD ALL

RESET

® Ro vl i white.
TRANS- If. after pressing a switch, the | ED flashes, it will be shown with the LED “blinkng”
ga POSE as shown :n the illustralion to the eft..

Finally when referring o a labelled section on the Po aris. the section wiil be ital cized
in the text, and switches wit appea- in boldface.

NOTE: The control panel has several switches wth two labels in them. Tne label in
black letters against the background colar indicates the function when the LED is off,
wnile the label in white letters against the black hackground indicates the function when
the LED is on.




F
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SAWS

_PULSE _J

Thiz shows the waveionm switch with 'SAWS' selected.

Tnis shows the same swilch with ‘PULSE’ selected.

UNIPOLAR AND BIPOLAR SLIDERS

in Chapter Three (Basic Synthesizer Structure), reference was made o umpolar and
hipolar stiders. The graphics on the Polaris make it easy 10 remember which are which.

Ths is a unipolar slider. At the bottom, the tines are farther apart than at the top. i+
dicating that the «gro pont is at the BOTTOM.

This is a bipolar slider The lines are fanther apart at the center than they are at either
exteme, indicating that the zero oinl is in the CENTER.

LOWER AND UPPER FUNCTION SWITCHES

The most imporant switches on the contro! pang' are lacelled LOWER FUNCTION
and UPPER FUNCTION. As you might guess, these are used to access secondary
functiens that do not have their own switches. If you press LOWER FUNCTION, s
I ED will figsh, indicating the Poaris is expecing you to press ancther switch. The func-
tion of the next switch you press is determned by what is written BELOW the switch,
not on it.or above it. Similarly, if vou press UPPER FUNCTYON, is LED will flasn, and
the next switch you press will activete the function writier ABOVE the swilch. At any
e during a lower ar upper function, you can abort the operaton by prassing LOWER
FUNCTION ar UPPER FUNCTICN again.
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MEMODRY
FULL
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m
0
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x

SUIDER TEMPD

RECQRD

SWD 1 BEAT

BAGK T BEAT

o)
KYBD

LINK
. UPPER

EDIT LiNK

LINK

c
H
-]
[~}
]

ETARE LiNK

z
=]
=
Zz
=

i

KYBD SPLIT

MASTER

TUNE ONE
YOLUNE

TLMNE ALL

MASTER

SEQUENCER

“his section conlains three swiches and LEDs for controlling the Sequencer, plus one
additonal switch with an LED and an LED with no switch. The lasl swich, labolled
LOWER FUNCTION, is coversd on page 19. The single MEMORY FULL LED at the
op of the SEQUENCER Section will be cavered in Chapter 8, The Sequencer

At any time the Sequencer will be in either Stop, Play or Record mode, as indicated
by one of the three LEDs in this seclion. In addition. if the internal metronome is runn-
ng, the LED will alsa flash on each beat. The Sequencer will not play without the
metronome engaged (LED Rashing). The pnmary tunction of the switches is ta put
the Sequencer into a different mode.

There are also Lower Functions under these switches to allow some seauence editing.
SLIDER TEMPQ alows manual manipulation of the matronome, while FWD 1 BEAT
and BACK 1 BEAT alow you to cul and pasla beals o the ends of your seqguences.

KYBD

Th's section contains four switches with LEDs. LINK JPPER, LINK UMNISCN, and LINK
LOWER allow the performer to play two sounds at once. LINK UPPER assigns the
linked saund 10 the upper section of the keyboard, When LINK UNISCN is selected,
both the main and the linked sound play throughout the entire keyboa-d. LINK LOWER
assigns the finked sound to the lower seclion of the kayboard. KYBD RANGE allows
the: keyboard to be transposed up an octave,

There are four lower functions in the KYBD Section. EDIT LINK allows you to modify
the linked sound without affecting the main sound. STORE LINK al ows you to save
the link for later, MO LINK clears out 2 link, and KYBD SPLIT sets the point at which
the keyboard is split during a tink. For further informat-on on the operation of the LINK
switchas, see Chapter 7, ‘Linking Pragrams! The furiction of the KYBDO RANGE switch
is explained later an in this chapler in the section deal ny with the keyboard itself.

MASTER

This section containg a aual purpose sl.der, whose function is selected by the switch
above it

O AAA L St e+ e o
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TUNE ONE
VOLUME

d_TUNE_/

TUNE ALL

TUNE ONE
VOLUME

TUNE ALL

Whentha LED is on, the slider funchons as a master tuning contral, adjusting the overall
pitch of the instrument plus or minus one semilone relative to true concert pich.

When the LED is off, the dlider functons as a master volume control.

In addition, there are Upper and Lower functions for the swilch in this seclion that give
the Paaris the ability to tune its voces. Lower Function Tung All is the auto tune furc
tion for all 12 oscillators.

Some special modes .ase the MASTER slider for ather purposes (such as the SLIDER
EMPQ). The orginal functions are restoreo when the special modes are axited.

QOSCILLATOR 1

An oscillator is a basic tone generation saurce. The Polaris has two oscillators in each
of its 8 channels. Eact oscillalor can be transposed in semitonas over a wide range,
ano OSCILLATOR 2 can be detuned up to a semitenc sharp. Vibratos and trills can
be applied o the oscillators via the Mod Lever {see the Mod and Bend Lever section
later in this cnapter), with an adjustab e depth. Delayed vibratos and trils can also
be applied oitectly to the oscillators. The depth of this type of modulation s adjustable
independently for both oscillators, and can have positve or negative polarty,
ORCILLATOR 2 can oe synchronized to OSCILLATOR 1, and QSCILLATOR 2 can be
moduated by the ENVELOPE. esoecally useful with SYNC,

The twe basic shapes availlable are oulse anao sawtooth, The puise width s ad.usiable
fram 0% to 10026, and can be modulaled by either the SWEEP or the ENVELOPE.
The PULSE WIDTH slder affects the sound of both the pulse and sawtooth shapes.

A simple sawtooth shape Turning off an oscillator

OSCILLATOR 1 OSCILLATOR 1
&> &9
=R €D e i

-, ———
&3

il

TRANS-
POSE
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SWP PWM

SAWS

(L _PULSE_J

TRANS-
POSE

PULSE
WIDTH

I

PULSE
WIDTH
MQCD

i

When ths function is selected, the two cscillators’ signals are replacec by the digital
cross-product of the twa pulse signals. In this mode, the SAWS/PULSE swilch has no
effect. but ine PULSE WIDTH contol does. Rng modulation will procusc inferesting
metallic or digital type sounds.

Th-s switch selects the kind of modulation to be applied to the pulsa wicth. When the
LED is off, sweep modulation is selected. When the LED is on. envelope modulation
i selacted,

Th s switch selects the basic wave shape produced by the oscillator

Pressing this switch causes its LED to turn on, indicating that the next keyboard key
pressed will set the wuning of the oscillator. Oscillator 1 and Oscillator 2 can be tuned
indepeandently of each other ta any pitch, so any interval is possible. Most of the Polars’
programs are tuned lo “C" one cclave above the lowest note on the keyboard.

The entire keyboard can ba transposed to anather kay by pressing BOTH Transpose
swilches, then hit the desired new key TWICE. Nolice that when the key is played
twice, the transpose LEBs turn OFF after sach key strike.

Th s slider adjus:s the inilial pulse widlh of the oscilator Trom 0% 12 100%. There is
a sgnificanst dead zone in the m ddle of the slioe’, mas<ing it easy to set the paramoteor
o precisely 50%. The range oF sounds obtainable depends ugen the setting of the
SAWS/PULSE switch, and is best understood oy experimenting with it

This slider adjusts the madulation depth of the pulse w ot There is no modulaten
when this is centersd. Raising “he slder resuts in normal mooulation, Lowering t resuits
Ir modulation whose gepth is prodortional w© pitch. This later mode is maost useful
with sweep modulaton, as it equalzes “he apparent depth of the ellecl acose the
keytoard.
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OSCILLATOR 2

SYNG

S P PWM

& BT,

PULSE

FULSE
FULSE WIDTH
WIDTH MOD
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TRANS-
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SWEEP
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QOSCILLATOR 2

QOSCILLATOR 2 is identical to OSCILLATOR 1 wath one exception, the RING MOD switch
featured in OSCILLATOR 1 is replaced with a SYNC switch n OSCILLATOR 2. For
all other funclions, refer to the explanadion in the sechon above on OSCILLATOR 1.

When this switch is on, O3CILLATOR 2 is synchranized 1o OSCILLATOR 1. If you are
unfamiliar with this effect, experimen: with it by using the ASSIGNABLE CONTROL
to apply heavy VIBRATO or ENVELOPE modulation to OSCILLATOR 2. This contral
15 explained n a later paragraph.

.This escillator can be transposed as describaed in the soction or OSCIL_ATOR 1. Ad-

ditionally, if you press the TRANSPOSE switches one a'ter the other, the next two
keyboard key presses will set the two oscillalors.

SWEEP

The sweep generator generates repetitive low frequency shapes. The shaoes can be
either sinusoidal cr square.

SINE Sinuscida made. All six generatars free-run asynchronous-
w ly. The sine wave is usec when vibrate, tremaolo or slow sweep-
ing effects are desired.

SINE Square wave mode. All generators run at the same rate, and
.W each is synchronized to <oyboarc key cesressons The
square wave shape is unipolar The square wave is used

when trill effects are needed.
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RATE
The sweep rate can be modulated by the fool pedal to any degree in cther direction.
In acaiion. there is an adjustable delay that can be applied to the sweap. The controls
for [his are in the ASSIGNABLE CONTROL scction, whick 1s expan later

The sweep rate is adjuslable aver at least a 0.1Hz 10 10Hz ranae.

N

FILTER FILTER

This is a four-pole low-gass filter with resonance adjustable from none at all
to self-oscilaing. The fiter modifies the tmbre of the sound produced oy the

m oscilators. As it is the most critical part of the synthesizer, it has the most con-
trofs. It is modulable by the SWEER the ENVELOPE the foot pedal and the:
keyboard. Al moauiations may be positive or negalive.

RESC- SWEEP ENY KYBD
CUTOFF NANGCE DEPFTH DEPTH TRACK

— e —— Y ——————
—— |

Thig is a pink noise source that feeds into the filtar. It can be turned on and off, it noise
is desired by itself, the oscillators must oe dizabled by selecting the pulse shape and

sating the pulse width to zero,
OSCILLATOR 1

PLILSE
PLILSE WIDTH
WIDTH Moo

1000
i

CUTOFF
Thiz adjusts the amourt of high frequency cantent in the final sound. Lowering the
dlider reduces the high frequencies. raisng the slicer increases tha high freguencies.

il
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L3 TR A, ST

AESC-
NANCE

|

SWEEP
DEPTH

i

ENY
DEPTH

il

KYBD
TRACK

I

This adjusts the resonance of the filter. When tumed all the way up, the iitter will osc liate.
Il can be used as an oscillator by itiself by disabling the oscillators and setting the
KYBLD TRACK slider ail the way up.

This adjusts the degree of delayed sweep modulation of the filter If none 1a desired.
set the slider in the middle. The modulation can be aither positive or negative

Ths adjusts the degree of envelope moaulation of e filter If none s desired, set the
gliger in the midcle. The maduat on can be either posilive or negative. Since the F lter
Envelope cant be touch-senstive, the ENV. Depth can adjust the amount of control
or velocity the touch will orovide,

This adjusts the cegrae to which the filter tracks the keyboard. If the fler tuning is
to b indepenacnt of the keyboard. set the slider in the middle. Of the filter sto precisey
trac< the keyboard (as when il is used as an oscillato?), push the sider all the way
up. “ushing the slder up pat way is the most generally useful nart of the range. Pui-
ing the slider down allows raverse tracking.

ENVELOPE

ENVELOPE

over time: It is an ADSDR (Allack, Decay, Suslain, Sustain Decay, Release)

© The ENVELOPE gencrates a shaoe to moaify e tirbre of eacn note

type that can be used to modulate the pitch ot OSCILLATOR 2, the puse
width of either oscillator, of the hiter cutoff. A switch aliows it 0 be maae

touch-sensitive.
AN

ATTACK DECAY  BUSTAIN DECAY RELEASE

o
[
W
=
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X
x
m
Q

When this switch 1s an, the anvelope will be touch sensilive; (he harder the keyboard
is playce, the more the ervelope will be heard.

During the attack phase the sound rises o its peak value. | then swiiches o its decay
phase The slider adjusts the altack tme from 0 1o 10 seconds.

>
3

Thiss adipsts the rale ot whach the 5ound dootys te the eustain laial andd i ol miatle
from zevo Io infinity. When set lo maximum, the envelope will remain at the paak level
until the key is released.

11110

Sk L adusts \he level (a5 a percentage of the peak level) a- whizh the initia! decay stops

and the sustain decay takes over

I

SUSTAIN
DECAY \ . .
Th s adusts the rate at which the sounc decays to zero after the sustain level has beer

reached. Pushing this slide” al the way up preveats the sound lrom decaying bolow
the sustain level

s \When the note is released, the ENVELOPE s ‘orced inta its release phase. This sets

the rate at which the envelope decays after the note has been released. ard is ac-
justable from zero to infinity.

il

The two decays and the release can be st to nfinity, il desired for drore elfecis. A
conventicnal ADSR shape can be approximated by setting the sustain decay time to
infinity.




-
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VOLUME ENVELOPE

VOLUME Triis is an ADR type envelope that contrals the volume only. A gwitch alows tto be
ENVELOPE  made-oichsensitive The decay and release can be se- 1o infinity. which is useful for
arche eftects,

FIXED

! The way the volume of each nate vares ower time is controlled by the VOLUME
& NI ENVELOPE. It is s:maler shan the main ENVELOPE above.

ATTACK TECAY RELEASE

FIXED

() ouer

Whea ths swich is on, the valurrme envelope will be louch sensitive

=
&
x

This adjusts the attack fime “rom 0 to 10 scconds.

il

DECAY - Thg adtusls the rate at which the volume decays 1o 7o If pushed al the way ap,
the welume will not decay whils the <syboara key iz Peld down.

il

RELEASE Tz adjusts the rate &l which the volume decays atter the note has beer relcased
IMpushed all the way up, nates will last indefinitely, and can anly be stogoad by pualling
this slider down.







