INTRODUCTION

Your new ESQ 1 is actually two powerful devices -- an eight veice, poly-timbral
Digital Synthesizer, and a flexible eight-track MIDI Sequencer -- built into one package.
Whether yau plan to use the ESQ 1 by itself, or as the master controller in your MIDI
set-up, you'll find that it is a tool of enormous power and versatility far performing,
recording and compasing music,

The Synthesizer

With three Digital Wave Oscillators per voice, thirty-two sampled and synthetic
Wavaeforms to choose from, and 15 routable Modulation sources, the ESQ 1 is capable
of producing a wide variety of rich, complex sounds. The five-octave, velocity sensitive
keyboard can be split for different sounds on each half, layered for two sounds playing
together, or even programmed for a Splittlayer moede in which two totally different pairs of
sounds play on each keyboard half.

Forty Programs, or 'patches', are stored in the Internal Memory, with another eighty
available on an external, plug-in Cartridge, giving you 120 sounds to select from instantly.
In addition, the sighty-character fluorescent Display shows the names of ten programs at a
time, making it easy to quickly scrall through all the sounds, to find the cne you want.
These programs can be played as s, or they can be modiied to suit your taste and then
renamed and stored, either in the Internal or the Cartridge Memory.

Editing of ail programs, sequences, and 'global’ functions {such as Tuning, Bend
Range, etc.) is handled from the informative, 'Page-driven’ Display which shows at a
glance all the parameters associated with a selected function.

Audio gutputs ara provided for true stereo, as well as a mono output. Programs can
be panned continuously betwsen the left and right channels. The ESQ 1 also has an
Amplitude Modulation {AM) made which can produce bell and ring-modulator type effects,
and a Sync mode for hard sync effects.

The Seguencer

The built-in Sequencer can record and play back 2400 notes (expandable to
10,000 with the optional Sequencer Expander Carridge). It will store 30 different
Sequences, which can be combined into 10 Songs. Sequences and Songs ¢an be saved
to tape or via MIDI 1o diskette using an ENSONIGQ Mirage Digital Sampling Keyboard or
Mirage Digital Multi-Sampler. (You do have a Mirage, don't you?}

It is a full eight track MIDI Sequencer, capable of playing eight separate polyphanic
Tracks internally, each with its gwn sound; or sequencing eight separate MIDI devices at
once; or both. Each Track has an adjustable Output level, a MIDI channel, a Program
number, and a MIDI Status (LOCAL, MIDI or BOTH).



In addition to its own internal clock, the Sequencer can syng to the clock output of
another MIDI device {such as a Drum Machine or another Sequencer}, or record a sync
track to audio tape, and sync to that, to get the most out of any multi-track set-up.

The ESQ1 1's Edit functions allow you to easily modify Sangs, Sequences,
Tracks, or individual Events in a variety of ways. Quantization {or Auto-Correct} is
available to make each performance letter-perfect. Ths Auto-Locate controls give you
guick access to any paint in a Sequence or Song, and you can "Punch in" {or out of} a
Track, just like on a tape deck.

However, each time you record over any part of a Track, the ESQ 1 gives you the
chance to listen to the new Track, and the original, before you decide which one to keep.
Try that on a tape deck.

Control

In short, the ESQ 1 emplays the latest computer technology to combine a
state-of-the-ant Digital Synthesizer with a powerful MIDI Sequencer in one manageable,
easy to use instrument, to give you a whole new level of control over your music.

Getting great sounds out of the ESQ 1 is simple -- just read the sections entitled

Getting Started and Getting at the Sounds, plug it in and play. Learning to take full

advantage of its tremendous power and versatility will take a bit longer, but you'il find that
it's worth the trip.



GETTING STARTED
Powar

Insert the Power Cable into the receptacle on the back of the ESQ 1, next to the
On/Off switch. Plug the other end of the cable into a grounded AC outlet. (The proper
voltage for your ESQ 1 is listed on the Serial Number Label on the Rear Panel.} Turn on
the ESQ 1 and make sure the Display lights up. 1f net, check your connections and power
souUrce.

Amplification

Make sure your Audio system is turned off {or down) when making connections. to
aveid damaging speakers or other componants.

Connect the Audio Outputs of the ESQ 1 1o a mixer, instrument amplifier, stereo. or
any other sound system, using 1/4 inch audic cables. If your system is stereo, connect the
Left and Right Outputs to twe channels of your mixer, stereo, etc. If not, use the ESQ 1's
Left / Maong Output only.

If you're running the ESG 1 through a mixer, in stereo, be sure to pan the Left input
fully left, and the Right input fully right.

Basic Connections
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Move the Yolume Fader of the ESQ 1 up about half way. Switch the audio
system On, and adjust the amplifier volume for normal listening levels. |f you hear no
sound while playing the keyboard, switch the audio system Off and check your
connections.



REAR PANEL CONNECTIONS

2|
AUDIQ OUT MIDI Out MIDI In
Left/ cy/ Tape  Tape Sequencer Sustain
Right M™ane  Pedal In Jut Ft. $w. Ft Sw.

Rear Panel Connections
iNate: The order of the conneciors on your unit mighi differ from tha above diagran, bit thay will function axactly tha same )

AUDIO OUTPUTS:

1) Right -- To operate the ESQ 1 in Stereo, connect this Output te a channel of
your Mixer and pan that channel Right. H nething is cennected to this jack, both
channels of the ESQ 1' s Quiput will be combined and sent out the Left / Mono
Output,

2) Left / Mono - When operating the ESQ 1 in Stereo, connect this Cutput to a
¢hannel of your Mixer and pan that channel Left. To operate the ESQ 1 in Mono,
use this jack only. Again, if nothing has been connected to the Right Cutput jack,
the Leit / Mono jack will produce a Meno signal that is the sum of the twao
channels of the ESQ 1's Cutput.

Spacs: (Both Audio Cutputsi: 1 KOhm gutput impedance, DC coupled. Line level output into 10
KOhms or highar (one woica=1 Vp-p typical; all voices= 15 Vp-p

3}y CV / Pedal
This [ack is for connecting an optional ENSONIG Model SW-10 Control Voltage
Foot Pedal, which is assignable as a Modulator in the Program Secticn of the
ESQ 1. The Pedal gives you a handy alternative Modulation source when, for
example, you would want to use the Mod Wheel but both hands are busy.

Specs: 3-conductor (Tip=control voltage input, Ring=2KOhm resistor 1o +12 Volis, Sleeves
ground). 500 Kehm input impedance, DG coupled. Input voltage range=0 1o 10 volts OC  Scan
rate=5mS (maxinmum re¢commended moduiation input= 25 Hz). For use with an external cantrel
veltage, use a 2-conductor cable with the voltage on the tip and the sleeve grounded,

4 Tape In
This jack can be connected to the output of an audio tape recorder and used for
one of three purposes:

-===> To Load and Verify Program or Sequencer Data which has been saved 1o
Tape,



--==» To read an incoming Clock Signal {or sync track) which has been recorded to tape,
for the purpase of synchronizing the Sequencer to an audic tape recording. or

To read an incoming Clock Signal from another sequencing device (a drum

machine, or other sequencer) for the purpose of synchronizing the ESQ 1

Sequencer to that device without MIDI connections. To do this simply connect the

Tape Out or Clock Out jack of the other device to the Tape In jack of the ESG 1,

and set the ESG 1's Clock Select for Tape Sync (see CONTROL Page).

mama}

Spees: 10 Kohm input impedance, AC coupled.  Triggers fram 500 myp-p up to 5 Ve-p, AG or DG
coupled. 500 Hz madimum respanse for synd.

5} Tape Out
Connect this Jack to the Input of a Tape Recorder to:
==-==> 5ave Program or Sequence Data to Audio Tape, or

--==3» 5end out a Clock Signa!l {or sync track) to be recerded on audio tape so that you
can synchronize the Sequencer to that track.
Qr,

Connect this Jack to the Tape In jack of another sequencing device, and sat that
device for Tape 3ync, to sync it to the ESQ 1's clock without MIDI connections.

[

Specs: 272 Kohm owtput impedance, AC coupled.  Drives 1 ¥Yp-p into 10 KGhma {line leval) and
down ta 100 mvp-p into 1 KOhm {mic level).

6) Sequencer Foot Switch

This jack is for an ENSONIG Model SW-1 Foot Switch. A Faot Switch connected
here can be used to start and stop the Sequencer.

7} Sustain Foot Switch
This jack also takes an ENSONIQ Model SW-1 Foot Switch. This switch acts as

a Sustain Pedal. Holding it down will cause notes to continue to sustain after the
key has been released.

****Note: The ENSONIGQ Model SW-1 Foot Switch is wired with the contact
Normally Open. Same other manufacturers’ footswitches are wired this way, and
will work with the ESQ 1. Some are wired the opposite way (Normally Closed)
and will not work properly with the ESQ 1.

8) WMIDI Out

This jack sends out MIDI {(Musical Instrument Digital Interface) information to other
instruments and ¢computers,

9y MIDI In
Receives out MIDI information from other MIDI instruments or computers.



About the Programmer

Everything you do on the ESQ 1 -- whether it's selecting a Sound, editing that
Sound, adjusting the Master Tuning, or operating the Sequencer, - is controlled from the
section of the Front Panel called the Programmer.

The Programmer is made up of:

==-==3 The 80 character flucrescent Display,

----» The ten grey Buttons directly above and below the Display,

-«a=) The Data Entry Slider to the left of the Display,

-===3 The two white Up and Down Arrow Buttons to the left of the Data Entry Slider,
===-=» The Compare Button, and

~==~3 The Write Buttan.
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The Programmer Is primarily used to Select and modify things -- Sounds,
Program Parameters, Tuning, Sequencer Control functions, etc. -- all depending on which
Front Panel Button you press. Try pressing a few of the other buttons -- MASTER, OSC 1,
DCA 1, or FILTER, for example -- and watch the Display. Notice that for each button you
press, the Display changes to show you information related 1o that function. Each of these
difterent Display configurations is called a Page.

The ten Buttons above and below the Display have a new function each time you
select a new Page - that is, each time you press one of the buttons outside the
Programmer section. Each of these ten buttons is used to select whatever is directly
above or bolow it on the display. Whatever you select in this manner is immediately
undertined, telling you that it is the current Program, Parameter, or Sequence, etc.

An in-depth description of the Programmer and its functions follows in the Section
entitted PROGRAMMING THE ESQ 1.

-



GETTING AT THE SOUNDS

Master Banks

Each of the three Master Banks, (INTERNAL K CART A and CART B}
designates a large area of memory which contains forty Programs. To play the Pragrams
in the Internal Memory, press the INTERNAL Button.

=
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Master Banks

Internal Memory

The ESQ 1 holds 40 different Sounds, or "patches” in its Internal Memory. We
refer to these Sounds as Programs. Progams can be selected using the Master Bank
Button labeled INTERMAL, the four Bank Select Buttons, and the ten Buttons |ocated
directly above and below the Display. The Internal Memory retains its data even when
the power is Off,

Cartridge Memary

Before you can select the other two Master Banks, CART A and CART B, an
ENSONIQ E? PROM Storage Cartridge must be inserted in the Canridge slot. The
procedures for playing, editing and saving Cartridge sounds are identical to those for
Internal sounds. When a Cartridge has been inserted, all three Master Banks are
instantly available.

The E2 PROM Cartridge also retains its data when the power is Off, whether or not
it is plugged into the ESQ 1 Cartiidge slot. When there is no Cartridge in the slot,
pressing CART A or CART B will have no effect.



Bank Select Buttons

The four Bank Select Buttons, located to the right of the Master Bank Buttons,
and labeled 1 through 4, are used to call up the Pregrams in Memory, ten at a time,
allowing you to then select the one you want ta play. -

Fress Bank Select Button #1, and the Display shows you the names of the ten
Programs in Bank 1. This is the Program Select Page for Bank 1. Press Bank

Select Bution #2, and the Digplay shows you the names of the ten Programs in Bank 2.
And so on.
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Bank Select

Selecting a Program -- INTERNAL

Now that you've selectad one of the four Banks, you can see the names of the ten
Programs in that Bank. Say you selected Bank 1. The Display should look like this:

INT 1 PJANG1 MRIMBA HORN3T BO STR DIGPNO
WAVBEL ORGAN ANABRS VELBAS 'AIR

Pressing the button above or below any of the ten Program names selects that
Program as the current sound. Try selecting and playing a few different sounds. Notice
that when you seiect a Program, its name i8 gnderlined.

The currently selected Program is always underlined,



Notice also that in the upper-left comer of the Display you will always find the
Page Name, which corresponds to the name of the button {or buttons) you pressed 1o get
to that Page. {In this case, INT 1, meaning INTERNAL Memory, Bank 1.)

Fress the other three Bank Select Buttons #2, 3 and 4 1o get to the other 30
Pragrams in the Internal Memory, and select them in the same way. Note that displaying a
new Bank or Master Bank does not affect the selected Program. A new Program can only
be selected by pressing one of the ten buttons above and below the Display.

To Select an Internal Sound:

--==> Press INTERNAL.

-===> Prass Bank Select #1,2 3, 0r 4.

---=> Salect a Program by pressing the Button above or below a Program Name.

Selecting a Program -- Cartridge

First, insen an ENSONIQ E2 PROM Storage Cartridge in the Cartridge Slot as
shown below, with the label facing towards you.

Pragram Cartridge

Now follow the same procedure outlined above, except that instead of pressing
INTERMNAL, first press CART A or CART B.

To Select a Cartridge Sound:

-==~3 Pregs CART A or CART B.

----» Press Bank Select #1,2 3, 0ord.

----» Select a Program by pressing the Button above or below a Program Name.



. Cartridge Insertion and Removal

Tha E2 PROM Cartridge can be inserted or removed at any time {except while
you're Writing Programs to it), even when the ESQ 1's power i5 On, without doing any
harm to the ESQ 1 or the Cartridgs. [f the Cartridge is rermoved while a Cartridge
Program is selected, the Display instantly switches to Internal Bank #1, and the

Cartridge Sound disappears, replaced by the first sound in Bank 1, which becomss the
selected Program.

Battery Maintainance

The reason that the ESQ 1 "remembers” Programs and other parameters, even
when the power is OFF, is that all of its Internal RAM (Random Access Memory} is "Battery
Backed-up”. (This includes the Sequencer Memaory as well as all Program and "Globai”
parametars.) The Battery that keeps the ESG 1's Memory intact is located inside the
ESQ 1, and when it becomes discharged, it must be replaced by an authorized
ENSONIQ Repair Station.

The Battery that came in your ESQ 1 is good for up 10 six years of life. You will
know when it needs replacing, becausa the ESQ 1 will tell you so. One day you will
switch the Power ON, and instead of its usual wake-up message, the Display will read:

WARNING -- BATTERY VOLTAGE IS LOW
SAVE DATA AND CONSULT OWNERS MANUAL

When this message appears, you should make sure that all Programs and
Sequencer Data ars saved to tape, Cartridgs or Mirage, and then take the ESQ 1 to an
authorized ENSONIQ Repair Station as soon as possible to have the Battary replaced.

Available Options
These optional accessories are avaiiable from your ENSONIQ dealsr:

----» ENSONIQG Model SW 1 Foot Switch -- For Voice sustain or Starting and
Stopping the Sequencer.

----» Model STC-8 E2 PROM Storage Cartridge -- For Storing the Programs you
creats.

---=» Model STC-8A, STC-8B, etc. Program Cartridges -- ENSONIQ will
regularly release new versions of the E2 PROM storage cartridge, each with 80 all
new Factory- programmed Sounds.

---=> Mode| SGX-10 SEQUENCER EXPANDER Cartridge -- To expand
Sequencer Memary from 8k to 32k of RAM, or up to 10,000 notes.

-==-> Model CVP-10 CV PEDAL -- A Control Voltage Foot Pedal which can be
assigned as a Modulator within the Voice section of the ESQ 1.

10



SECTION 2 -- PROGRAMMING THE ESQ 1
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ABOUT PAGE-DRIVEN PARAMETRIC PRCGGAMMING
Paramelric Programming
Pages
"Soft" Buttons

USING THE PROGRAMMER
Changing a Parameter
*Cr - Change/Compare
Edit Buffer
Bailing aut
Active and Inadlive Bultons

"GLOBAL" PAGES:
MASTER -- Master Tuning, Velacity Sensitivity, and Bend Range
MIDH -- MIDY Paramaters

WAVEFORMS
Digital Waveform Memory
What's & Waveform?
Synthetic Waveforms
Samplad and Multisampiled Wavefarms
Mames
Selecting a Wavelorm
Gheck Them Cut
The Wavetorms

MODULATORS
About Modulation
Selecting a Medulator
Madulztion Depth
Modulation Sources
USING MCDULATORS
Modulating Qzcillator Volume
Negative Madulation
Modulating 1the Filter Cutol! Freguency
Limils of Modulation

VOICE ARCHITECTURE -- AN ESQ 1 VDICE

PROGRAMMING PAGES
GS8C 1-3 - Oscillator Fitch Page
DCA 1-3 — Qscillator VYolume Fage
FILT -- Filter Page
DCA 4 -- Final Volume Fage
LFD 1-3 -~ Low-Frequency Oscillator Page
Understanding The Envelopes
ENV 1.4 - Envelopa Page
MODE -- Modes Page
SplitlLayer -- Splitting the keyboard and Layering Programs

PROGRAMMING CONVENTIONS
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. ABOUT PAGE-DRIVEN PARAMETRIC PROGRAMMING

To modify or “edit" programs, the ESQ 1 employs a method known as
Page-driven parametric programming. Sounds scary, but den't warry. Once you've
mastered a few basic concepts yau'll find that programming the ESQ 1 is really quite
simple, given its enormous flaxibility. You'll soon appreciate the ease and clarity with
which it allows you to medity, or just keep track of, a great many variables.

Parametric programming

You may well have already encountered some form of parametric
programming on other synthesizers. What this means is that instead of having a
separate knab or Slider for each function, you have one master Data Entry Slider, and
two buttans, which adjust the value of whichever parameter you select,

This approach has many advantages, the most obvious of which is that it greatly
reduces the amount of hardware-- knobs, switches, faders, etc.— needed to contral a wide
variety of functions. (If the ESQ 1 had a separate control for each function, it would
literally have hundreds of knabs.) The disadvantage has often begn that you were only
able to see the value of one paramstsr at a time, making it hard to keep track of things.
This is where the Page concept comes in.

Pages

The ESGQ 1's 80 character fluorescent Display makes it possible to display
information in Pages. For each functien you select, the Display shows you its 'Page’,
which contains all the information (all the parameters) related to that function.

You can think of the ESQ 1 in refation to a book -- each time you press one of the
Programming buttons on the front panal, you ars in effect "turning to" that function's Page.
Once you have turned to the Page you want, the Display shows you which parameters are
controlled from that Page. To activate a control, simply press the button direcly above or
below its name on the Display.

"Soft” Buttons

The ten Buttons above and below the Display thus have multiple functions -- what
they select depends upon which Page is being displayed. Whenever you selact a new
Page, these ten Buttons serve 10 select whatever parameters are displayed on that Page.

We call these "Soft” Buttons, to distinguish them from buitons which have fixed,
"Hard," functions, such as the Bank Buttons.

Not all "Soft" buttons are active an all Pages. Qnly those buttons related to a
selectable parameter will be active on a given Page.

L4
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"Soft-
Buttons
Display
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USING THE PROGRAMMER
Changing a Parameter

Suppose you want to adjust the piteh of Oscillator 1. Select the Program called
BASIC in the Internal Memory. Now press the front panel Butten labeled OSC 1:

@ D
D Dol o

0SC!1 OCT=+d SEMI=GB FINE=BH WAVE= GSAW

MODS = LFO1 ¥ +65S *#0FF¥ % +80

In the top lefi-hand corner of the Display you will always find the Name of the Page,
which corresponds to that of the button you pressed. To the right of that are the various
parameters which can be selected and modified fram this page.

13



To raise or lower the pitch of Oscillator 1 by an octave, press the button directly
above where it says OCT=__. This segment of the Display will now be underlined, telling
you that it has been selected, and can be modified.

The currently selected parameter on a Page is always underlined.

Mow that you have selected a parameter to be maodified (OCT=__), use the Data
Entry Slider and/or the Up and Down Arrow buttons te the left of the Display 1o adjust
its value. Moving the Slider will scroll quickly up and down through the avaitable range of
values. Pressing the Up and Down Arrow buttons will increase or docrease the value
one step at a time.

To select and modify another parameter on the same Page, press the button
above or below its name. That parameter will now be underlined, and its value can be
adjusted as befare, with the Data Entry Slider and the Up and Down Arrow buiions.

You'll notice that when changing Program parameters on the ESQ 1, you must
restrike a key in order to hear the change. If you are holding down a key {or keys) when
you change a parameter, you won't hear any differance until you release the key and play
it {or any other key) again.

If you select ancther Page (DCA 1 for instance), change some pararmeter on that
Page, and then return to the OSC 1 Page, the parameter you had last selected will still
be underlined. The ESQ 1 always "remembers” which parameter was last selectad on a -
given Pagse, even when the power is turned off.

Be sure that the paramster you want to edit is selected before moving the Data
Entry Slider or thse Up and Down Arrow Butions. Some parameter is always
selected on any given Programming Page.

*C* -« Change/Compare
As soon as you change any parameter in a program, a *C* will appear in the lower

left-hand corner of the Display, below the Page Name. It will remain there until you select
another Program or save (Write) the newly edited Program into memory.

05C1  DCT=+d SEMI=-PE@ FiINE=Z3 WAVE= Saw

ﬁCﬁE MODS = LFO1 # +@5  XOFFk % +¢28

e
Change/Compare
Prompt

Once a parameter change of any kind has been made, the *C* prompt will appear

14



in the carner of every programming Page you select - not just on the Page that has been
modified. This is a constant reminder that something in the Pragram has been changed.

To hear the original, unchanged, Program, press the button labaled COMPARE.
The *C* will disappear; you will hear the criginal sound and see the Page with its original
settings. Press COMPARE again to return to your edited sound. You can togale back
and forth between the criginal and the edited sound as often as vou like.

Edit Buifer

You can edit a Pregram, while keeping the original Program intact, because the
edited version is kept in a special area of Memory called the Edit Buffer. Whenever you
change any parameter of a Program, the altered Program is put in the Edit Buffer,
replacing whatever was previously there. Only ene Program at a time can reside there --
the Edit Buffer always containg the results of your last edit.

If you like the results of the changes you have made 10 a Program, you should
rename it and save the new Program permanently, 10 another Location. The procedure for
this is covered in Section 3.

When you press the GOMPARE Bution, what you are doing is alternating between
the Program in the original Memoery Location and the Program in the Edit Buffer. We refer
to the Program in the Edit Buffer as the Edit Program. )

You can return to the Edit Program, even after selecting another Program (as long
as you don't change any parameters there) by pressing the Compare Button. This puts
you back in the Edit Buffer, and any changes you make will affect the Edit Program.

The rule of thumb is this: Whatever Sound you hear, that's what you're editing.

Bailing Out :

Should you decide, while editing a Program, that you're not happy with what
you've done, and you want 1o stant over with the original Pragram, just go 1o the proper
Program Select Page and select the Program again. Then you can start editing the
Program again from scratch. You will lose the one you were working on befare.

15



Active and Inactive Buttons

Az mentioned previously, not all buttans are active on a given Page. Throughout
this Manual, whenever a Page is depicted, the active buttons will be shown in grey, the

inactive ones in white. Taking the example used above, the OSC 1 Page would appear
like this:

& O

05C1 OCT=+¢ SEM|=A9 FINE=83 WAVE= SAW

MODS = LFO1 ¥ +85  ¥OFF¥ X% +00

Also, for consistancy's sake, these buttons will always be refered to by location
number -- trom upper {eft to lower right, 1 through 10, as shown below:

2 3 4 2
e E3m () 3

05C1 QOCT=z+d SEMI=AF FINE=A3Z WAVE= GSAW

MODS = LFOY % +H5 ¥0FF¥ X +dg

3] 7

S0 we sge that on the O8SC 1 Page, Buttons number 1,2, 3.5, 7, 8,9, and 10 are
active -- they can be pressed to select a parameter to be modified. Buttons 4 and 6 are
inactive on this Page. Pressing them will have no effect.

16



"GLOBAL" PAGES

.

: Master | Storage | MIDI

| &2 : @ e
g Pﬂges
3 &2

The Parameters an the following Pages are Keyhoard-wide, or "Global". Their
settings will not change with different Programs, but will remain the same whichever
Program is selected.

17



[MASTER] MASTER PAGE

Controls Keyboard Tuning, Velocity Sensltivity and Bend Range.

Page Master Yelocity
name Tuning Senaitivity
Adj ust

N \
MASTER TUNE=_+38 VELOCITY= SOFT

BEND- RANGE= 82 MODE= ALL
/

[.L.ﬁ.

Pitch Hend Piteh Bend
wheel Range Mode

{Inactive Buttans eppear in White)

The parameters on this page are keyboard-wide, or "Global." The settings here will

not change with different Programs selected, but will remain in effect for whatever Pragram
you are playing.

Aside from Master Tuning and overall Velocity Sensitivity, this page also contains a
control for selegting between Pitch Bend Modes -- normal operation, whers the Bend

Whes| affects all notes; and a special "Held" mode in which the Bend Wheel only affects
those Keys which are being held down.

These settings, like all ESQ 1 parameters, will be "remembered” even when the
E3Q 1 is turned OFF.

Use this Page to:

1) Adjust the Master Tuning of the keyboard:

2) Adjust the overall Velocity Sensitivity of the Instrument;
3) Set the range of the Pitch Bend Wheel; and

4] Select a Pitch Bend Made.

18



[MASTER] MASTER PAGE (cont'd)

ACTIVE CONTROLS:

2. TUNE

Master Tune Adjust. Tunes the Keyboard to the desired Pitch. A setting of
TUNE= +00 will yield Concert A=440 tuning. The total range of this control is
about a half step {semiiene} up or down.

Range: -31 To +31.

5. VELOCITY

mama

———

ammm}

Velocity Sensitivity Adjust. This parameter determines the responsiveness of
all Velocity-related parameters on the ESQ 1. You can adjust it to sUIt your own
touch -- that is, how hard you play.

The three available settings aro:

SOFT -- This is for someone with a light touch. On this setting, a minimum of force
is required to reach the maximum level of any Velocity-controlled parameter.

MED -- Medium sensitivity. This setting should be right for the player with an
average touch.

HARD - This setting is for the player who really digs in. It provides the widest
possible range of velogity sensitivity.

9, BEND RANGE

Pitch Bend Wheel Range. Adjusts how far the Pitech Bend Wheel will bend a
note Up or Down. Each increment represents a Semitone.
Range: 0 To 12 ’

10. BEND MODE

[—

-

Pitch Bend Wheel Mode. Selects between two modes of operation for the Pitch
Bend Wheel There are two Modes:

ALL - Moving the Pitch Bend Wheel will affect the pitch of all notes that are beiny
played. This is how most Pitch Wheels usually operate.

HELD -- In this Mode, only those keys that are being held down when you move
the Pitch Wheel will be aftected by the wheel. Keys that have been released will
not bend, even if they are being sustained by holding down the Sustain Fool
Switch. This enables you to bend certain notes while others remain unchanged in
pitch. With a little practice you can simulate guitar and pedal steel-type technigues,
and many other interesting effects.
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Controls MID! Functions

Fage ™MD M Select Pressure
name Chennel Overflow External {Aftertouch}
Mode Controller Select
= =] o= &)
3 N / \ s
MIDI CHAN= 821 QWFL=0F XCTRL= @2 PRESS= OFF
MODE=0OMNI EMABLE = KEYS+CONTROLLERS
/ /
C3J 3 )
™MD ™MiDI
Mode Enables

{Inactive Buttons appear in White)

From this Page you control the MIDI (Musical Instrument Digita! Interface)
coniiguration of the ESQ 1. The MIDI implementation of the ESQ 1 is a bit more
involved than most synthesizers, because of its built-in Sequencer. In many ways, each
Track of a Sequence acts like a separate little synthesizer. We need some way o
distinguish between "Normal" Synth operation (which is what this half of the Manual is
concerned with) and what happens when one of the Tracks of a Sequence Is selected.

Accardingly, when no Sequencer Track is selected, we call this the "Straight
Synth” mode. In "Straight Synth* operation, the keyboard is entirely independent of the
Sequencar. You are automaticaily put in this mode whenever you select a Program in the
usual way. Most of the time you are in the *Straight Synth” section of the ESQ 1 - you
don't have to do anything special to get there. The only way to leave "Straight Synth"
operation is to deliberately select one of the Tracks of a Sequencs.

Use this Page to:

1) Select a MIDI Channel:

2) Tur On or Off the MIDI Overflow Mode:

3) Select an External Controller to be used as a Modulator:

4) Enable Pressure (Aftertouch) as an external MITH Controller:

g) Select a MIDI Mogs: and

6) Determine which types of information will be sent and received over MID| by
the ESQ 1.
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ACTIVE CONTROLS:

1. CHAN -- Base MIDI Channel

We call this the Base Channel. It is the MIDI Channel that the “Straight Synth”
section of ESQ 1 will send and receive MIDI information on when no Sequencer
Track is selected. When a Track is selected, that Track will receive on the Base
Channe! if the ESQ 1 is in POLY Mode.

Any of the sixteen MIDI Channels may be selected. Range: 01 To 16,
The ESQ 1's "Straight Synth" section will always send MID! infermation on the

Base Channel, and only on this channel. Which Channel (or Channels) it receives
on depends upon this setting and which MIDI Mode is selected {see #6 below).

2. OVFL -- MIDI Overflow Mode

MIDI Overflow Mode is a unique feature of the ESQ 1 that allows two units
connected together by MIDI to act like a singls 16 Voice synthesizer.

When OFF: The ESQ 1 will behave normally, sending out all enabled MIDI data.

When ON: The ESQ 1 will send out no MIDI data until all eight Voices are playing,
and another key is struck. At this point, instead of "stealing” a Voice to play the new
note. it sends that note out over MIDL. [t will continue sending notes out MID1 until
there is an internal Voice available toplay a note.

Note: Overflow Mode will work exactly the same way with any other synth set
up to recelve MIDI Data from the ESQ 1. However, the effect of a different synth,
with a different patch, picking up and playing whenaver the ESQ 1 runs out of
voices will be unpredictable at best.

§. XCTRL -- Select External Contreller

One of the Modulators that can be selected in the Programming section of the ESQ
1 is XCTRL -- External Controller. Each Controller on a Synthesizer (Breath
Controller, MOD Whee!, or Pressure, for example) has a standardized MIDI
number, which is the number you select here to make a paricular Controller &
Modulator in any of your Programs.

Suppose, for example, that you are driving the ESQ 1 from a keyboard with a
Breath Contreller {or want to use Breaih Controller as a Modulator when playing
the ESQ 1 Keyboard}. You can set up a Program on the ESQ 1 where the Filter
Cutoff Frequency, or some other Manual Level, is medulated by XCTRL. Then
assign this parameter a value of XCTRL=02. The Breath Contreller will now
modulate the Filter, or whatever, on this Program. The chart on the next page lists
the accepted MIDI Controller numbers.

21



[MIDI] MIDI PAGE  (Cont'd)

The following Controller Numbers have been agreed upon:

Number Controller Number Controller
1 Modulation Whee| 66 Sostenuto Pedat
2 Ereath Controller az Tremelo
4 Foot Pedal Controller 93 Chorus
6 Cata Entry Slider 94 Celeste
7 Yolume Fedal a5 Phaser

Though the range of this Cantrol is from 01 to 95, most of the values other than
those listed above have no accepted function, as yet. They are there to
accemmodate future MIDI standards.

3. PRESS - Pressure (Aftertouch) Select
Pressure (also called Aftertouch) is available as a Modulator on many
synthesizers and Keyboard Controllers. The ESQ 1, and its Sequencer, can
receive Pressure via MIDI from those keyboards which send it. There are two types
of Pressure -- Channel Pressure and Key Pressure. This control has three
possible states:

--==» PRESS=0FF -- The ESQ 1 will not recaive.any Pressure information. All such
information will be ignored.

=---> PRESS=CHAN -- This snables the ESQ 1 {0 receive the most common type of
Pressure -- Channel Pressure. With Chanrnel Pressure, afler a note is played,
pressing down harder on the key modulates every note currently playing. Like a

MOD Wheel, Channel Pressure is "Global" -- it affects the entire keyboard when
activated.

---=» PRESS=KEY -- This enables the ESG 1 to receive another iype of Prassure -
Key Pressure. Key Pressure (also called Polyphonic Pressure} only modulates
the note that is pressed -- all others remain unmoduiated.

You should consult the Manual of the MIDI instrument you will be using in

conjunction with the ESQ 1 and its Sequencer, to see which, if any, type of
Pressure it has.

6. MODE -- Select MIDI Mode
The MIDI Mode determines how MIDI information will be received by the ESG 1
and its Sequencer. The MIDI Mode has no effect on what is sent - The "Straight
Synth” Section and sight Tracks of the Sequencer will always send on their
selected MIDI channels. There are four MIDI Modas that can be selected here:
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OMNI -- In OMNI Mode the "Straight Synth™ section of the ESQ 1 will receive on
any of tha sixteen MIDI channe's, when no Track is selectad. f ona of the eight

Tracks of a Sequancs is selected, then the Track will receive any snabled MIDI
data on any channsl.

POLY -- In POLY Mode the "Straight Synth" ssction of the ESQ 1 will receive

- only on the Base MIDI channel (see #1 above). Midi information on all other

————

-

1)

2)
3)

channels will be ignared. If any of the eight Tracks of a Sequence is selected, then
the Track will receive incoming MID! data, only on the Base channel.

MULTI -- MULTI Mode is an ENSONIQ innovation which was speciaily
designed to make optimal use of the ESQ 1's Sequencer. In MULTI Mode the
“Straight Synth” section and each of the Sequencer’s eight Tracks can send and
receive MIDI information indepsendently on a different MID! Channel.

The “Straight Synth” will send and receive on the Base Channsl selected on this
Page (#1 above). Each Track of a Ssequence will send and receive on its selected
Channel {selected on the Mix/ Mldi Page in the Sequencer Section).

Different MIDI Channels should be selected for each Track! [f the same
MIDI Channel is selected twice, pricrity is given first to the "Straight Synth” and then
to the lowest numbered Track that shares the Channel. For example:

it MIDI Channel 1 is selected on this Page for the "Straight Synth®, and Channel 1
is alsa selected for Tracks 1 and 3, the "Straight Synth” will receive on Channal 1,
and Tracks 1 and 3 will receive nothing. Or;

If MIDI Channe! 6 is salscted for Tracks 2, 4, and 7, then Track 2 will receive on
Channel 6, and Tracks 4 and 7 will receive nothing.

MONQO -- Before MULTI Mode was developed, MONO Mode was about the
only way to have a poly-timbral synthesizer. It is particularly useful for driving the
ESQ 1 from a Guitar Controller, or any other application where having up to eight
independent, monoghonic, Channels is desirable.

when MONOQ Mode is selected:

The "Straight Synth" section becomes Monophonic -- only one note will play at a
time. Unlike the usual Mano Mode of the ESQ 1, in this state thers is no Note
Memory -- releasing one note does not retrigger another nots which is being held.
The "Straight Synth" Section dees not receive any MIDI infarmation at all.

The Base MIDI Channel selected on this Page (#1 above) will be receivad by
Track 1 of the Sequencer. Track 2 will receive on the next Channel, Track 3 on the
next, and so on. The Base Channel cannot have a value greater than nine.
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The chart below shows the MIDI channels that will be received by the eight Tracks,
in MONOQ Mode, for the possible Base Channels:

If Base Channel - i 2 3 4
Irack 1 receivesan | 2 3 4
2.3 4.5
3.4 .5 &
4 3.6 1
5 6 7 8
..................................................................... 6 1 8 9
Irack 7 7..8B..9.10
Track 8 8 3 10 11

4) The Base Channel Minys One becomes a global MIDI Channel for Controllers
(Pitch bend, Pressure, MOD Whael, etc.). For example, if the Base Channel is
Chan. 3, any Controllers received on Chan 2 will affect all the Tracks. If the
Base Channel is Chan. 1, Chan. 16 becomes the Global Channel for
Controllers. '

1) ENABLE -- MID] Enables
This parameter determines what kinds of MID! information will be sent and recsived
by the ESQ-1, including the receiving of MIDI Song Selects {see p. 169). There
are five possible states for this parameter:

---=*  KEY EVENTS OHNLY -- In this stale the ESQ 1 will send and recaiva only notes that are played on
the Keyboard, along with Sang Selects (Song Selects are alwvays sent}. Controllers {such as MOD
Wheel, Pitch Bend, etc.), Pragram changes, and Parameter Changes will nol be sent or received.
Song Selects will nat be received.

-—=t  KEY5 + CONTROLLERS -- Key Evenis and Condiallers only will be received. Paramster

Changes and Song Selects will be sent, but not received. Program changes will not be sem or
received,

=== KEYS + CT + PROG CHNG -- Key Events, Conirollers, and Program Changes will be sent and
received in this Mode. This means that changing Programs on the ESQ 1 will instruct a slave unit to
change to the same numbered Program; or, if the ESQ 1 is being driven by another keyboard,
Program changes made on that keyboard will cause the ESQ 1 to change 1o the same-numbered
Pragram. Again, Parameler Changes and Song Selects are seni hut not received.

-v==:  KEYS 4+ CT + PC + SNGSL -- Same as KEYS + CT + PROG CHNG above, with the addition

that MIDI Song Select messages will also be received. Key Events, Controllers, Program Channes
and Song Selects will be sent and recsived in this Mode.

=w==>  KEYS + CT 4 PC + 55 + SX - Key Evenis, Conirollers, Pragram Changes. Song Selects and
System Exclusive messages will all be received via MID| in this Mode. This enables the ESQ 110
receiva System Exclusive messages, such as Parameter Changes, Program Dumps, Sequencer Data,
etc. Any Parameter {Program or Global) that is changed on the ESG 1 will alsa be changed an
ancather ESQ 1 connecled o the first by MIDI
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WAVEFORMS
Digital Waveform Memory

The same Digital technology that allowed the ENSONIQ Mirage to make Digita!
Sampling affordable gives the ESQ 1 its ability to play complex sounds from “the real
world”. The ESQ 1's three Digital Oscillators, rather than just producing simple sawtooth
or square waves, actually "read” from memory whichever Waveforms they are instructed 1o
play.

The ESQ 1 has 32 different Waveforms stored in its Digital Waveform
Memary. Some of these Waveforms have been sampled (digitally recorded) from real
musical sources,; others have been created synthetically.

What's a Waveform?

The Waveforms are the "raw material” of the sounds that the ESG 1 makes. A
waveform is a single cycle of a sound wave. It is Digitized, or converted into a series of
numbers, and stored in the ESQ 1's Digital Waveform Memory. When you play a
note, each of the ESQ 1's three Oscillators "reads” the proper Waveform from the
Memaory, similar to the way a Compact Disc player reads the music on the disc when you
play a CD.

By rapidly repeating this single cycle over and over, the Oscillater can produce a
pitched sound which becomes a continuous Sound wave:

One Cycle

Single Cycle Waveform Played Repeatedly

Unlike the sounds generated by analog oscillators, Digital Wavaiorms can be very
complex, and can contain any combination of harmoenics -- frequencies that are multiples
of the wave's fundamental frequency. Every Waveform has its own unique Spectrum,
which is the number and amplitude of harmonics present in the Wave. |t is this Spectrum
which gives every sound its own identifiable characteristics.
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Synthetic Waveforms

Most of the Waveforms in ESQ 1" Digital Waveform Memary have been generated
synthetically, using a number of different techniques, to create a variety of Waves which
contain specific harmonics in specitic amounts. By assigning different combinations of
these synthetic Waveforms to the three Oscillaters, it is possible to create sounds with
almost any timbral characteristics.

Sampled and Multisampled Waveforms

Other Waveforms are sampled - a single cycle of a sound wave from some real
musical source has been isolated and stored in Memory. By playing back these
Waveforms in the manner described above, it is possible to synthesize sounds that capture
the character of the Source instrument in a way that no ordinary synthesizer can.

some of the EBQ 1's Waveforms {such as the Piano Waveform) have been
Multisampled -- that is, different waves play in different ranges of the instrument. This is
because many sounds lose their realism if they are transposed too far from their source.
The {owest note on a piano, if transposed up three octaves, doesn’t sound like a piano any
more. Neither does the highest note transposed down three octaves. Or to use another
example -- take a recording of a human voice and play it back twice as fast. Does it sound
like a human woice? No. What does it sound like? Chipmunks.

Muitisampling means that the low notes of the Piano Waveform were sampled from
a low note on the piano, the middle notes were sampled from a middle note, and so on.
So really you get mere than 32 Waveforms, since some of them are actually made up of
several Waveforms, You don't have to do anything special to use these Multisampled
Wavetorms. The ESQ 1 treats each one as a single Waveform, and they are selected
just like the others.

The Synthetic Waveforms can be combined with the Sampled ones, to add
harmonic content which enhances the sound in some way. Any combination of
Waveforms is possible, and each will have its own unique sound.

Names

The ESQ 1's 32 Waveforms are identified by their Names. In the case of the
Sampled Waveforms especially, you should neither take them too literally, nor let yourself
be limited by those Names. Dont, for example, expect the VOICE Waveform to always
sound like Vocals -- sverything depends on the Program (the Envelopes, the Filter
setlings, etc.). On the other hand, don't let the Names alone limit what you try in terms of
being creative. For example, if you find that within a certain Program the BASS Waveform
sounds ke a harpsichord, or a kazoo, or whatever, go with it. Your ears are the only valid
judge of what works.
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Selecting a Waveform

Each of the three Oscillatars can play a different Waveform within a Program. The
Wavefarms are selected from the Oscillator Pitch Pages [ O5C1, 05C2 and QSC3].

& _

Oscillator Pitch Pages 2

|

s

To select a Waveform for Osciltator 1, press the Button labeled O5C 1. The
Display shows you Qscillator 1's Page. !n the upper right portion of the Page you find
the Waveform select.

0SC1  OCT=+2 SEMI=H1FINE=03 | WAVE=SQUARE

MODS=  LFO1 % +84 ENV 3 % -g8

(S

Press the "Soft" Bution above the WAVE NAME Now you can use the Data
Entry Slider and the Up and Down Arrow Buttons to change the Waveform that O5C
1 will play. There are 32 available choices, each with its own Name. Follow the same
procedure to select a Waveform for QSC 2 and OSC 3. The following section details
sach Waveform by Name.

Check Them Out
The best way 1o understand the Waveforms is not to read about them, but to hear
them. Select the Internai Program called BASIC. This Program has only one Oscillator

playing, and all the Envelopes wide open. Select the OSC 1 Page as shown above, and
select WAVE. The Sawtooth Wave is selected (WAVE= SAW).
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While repeatedly playing a note or chord, press the Up Arrow Butten to step to the

next Wavelorm. Press it again to hear the next one, and so on. in this way you can listen
io each Waveform in succession, compare them to each other, and compare the timbral
characteristics you hear in various ones to their text descriptions below. When you are
loaking for the right Waveform for a particular application, let your ears be the guide.

The Waveforms
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CLASSIC SYNTH WAVEFORMS

These Waveforms collectively form the bases of almost all classic Analog
synthesizer sounds. Their inclusion here gives the ESQ 1 its ability to make those
sounds with the best of them.

SAW -- SAWTOOTH. The Sawtooth Wave needs no introduction. It eontains all
the harmonics, and is extremely bright. The Sawtdoth is the basis for many Analog
sounds, notably Strings and Brass.

BELL. The Bell Waveform contains many widely spaced harmonics, many of them
odd harmeonics. It makes bright, Bell sounds.

SINE. The Sine Wave contains only the Fundamental, with no higher harmonics.
It has very pure tane, good for flutes, organs, etc.

SQUARE. The Square Wave contains the Fundamental and all its odd-numbered
harmonics at a fixed ratio. The leve! of the harmonics is the same as the Sawtooth,
except that there are no even-numbered harmonics. The Square Wave has a
hollow sound, and is alse the basis for many classic synth sounds,

PULSE. This Pulse Wave contains the Fundamental and all its integral harmonics
at equal amplitude. This is a very bright Waveform.

NOISE 1. This is a Waveform taksn from filtered Noise. It works best when tuned
down low (OCT= -3). (Note that the Moise Waveforms here differ from analog
Noise generators, in that Waveforms are by definition repeating patterns, and
Moise is random }

NOISE 2. This is very close to White Moise. It has almost no pitch, but madulating
the Oscillater playing this Waveform with a fast LFO or an Envelope, will eliminate
what pitch tracking there is.

NOISE 3. This Wavetorm is goad for putting random frequency compenents into a
sound (the attack "ping” of a mallet instrurent, for example). i has a clangorous,
metallic quality, and its pitch tends to be unpredictable.

2) SAMPLED WAVEFORMS

The Sampled Waveforms contain harmonics that simply cannot be generated
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by an ardinary synthesizer, since every musical source produces its own unigque
waveshapes and Freguency Spectrum.

BASS. This is a bright Bass Waveform, full of interesting harmonics, which,
depending on the Program, makes a great regular or synth-type Bass. Higher up
takes on a Clav-like character,

PIANO. A multisampled acoustic Piano wave. Its best range is OCT= -1.

EL PNO -- ELECTRIC PIANG. A Waveform taken from a popular Electric
Piano -- allows you to recreate this instrument with tremendous realism.

VOICE 1. A rmultisampled Vocal wave, saying "Ah".

VOICE 2. A multisampled Vocal wave, using the same waveforms as VOICE 1,
but with a higher split point for each Wave

KICK. This Wavetorm is optimized for one application. Tuned to OCT= -3,
properly enveloped, and played on the lowest key of the Keyboard, it reproduces a
Kick drum.

REED. One cycle from an Alto saxophene wave. With different Programs it can
sound like different Reed instruments,

ORGAN. This Waveform contains the fundamentat and four Octaves {2nd. 4th, 8th,
16thand 32nd harmanics). Instant Pipe Organ. Also good for Bells.

ADDITIVE SYNTHESIS WAVEFORMS

These three Waveforms were created through Digital Additive Synthesis. Each
contains the Fundamental and cestain specific harmonics in equal amaunts.

SYNTH 1. Contains the fundamental, and every third harmanic, starting from the
2nd, up to the 26th |, in equal amounts:
Harmonics: 1, 2, 5, 8, 11, 14, 17, 20, 23, 26.

SYNTH 2. Contains the tundamental, and every third harmonic, staring from the
4th, up to the 25th |, in equal amounts:
Harmonics: 1, 4, 7, 10, 13, 16, 19, 22, 25.

SYNTH 3. Contains the fundamental, and the prime-numbered harmonics, up to
the 23rd, in equal amounts:
Harmonics: 1, 2, 3, 5, 7, 11, 13, 17, 19, 23.

4} FORMANTS

These five Wavelorms were created through a process called Time-Domain
Formant-Wave-Function Synthesis. Each one has a sharp peak in its frequency
spectrum -- like pushing ong band of a graphic equalizer all the way up. These
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Waves are multisampled in such a way that the frequency peak remains relatively
constant up and down the keyboard, rather than tracking the pitch of the note.
Each has its peak centered around a different freguency. Thay tend to have a
nasal guality, and make excellent component waveforms for Vecals, Strings ete.
FORMT 1. Has a frequency peak centered around 750 hz.

FORMT 2. Has a frequency peak centered around 1 khz.

FORMT 3. Has a frequency peak centered around 1.4 khz.

FORMT 4. Has a frequency peak centered around 1.75 khz.

FORMT 5. Has a frequency peak centered arcund 2.25 khz.

5) BAND LIMITED WAVEFORMS
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These Wavefarms are Band Limited -- that is, their harmanic confent has baen
restricted along certain specific lines. They ara good for adding controiled
harmanics 1o 2 sound, or for combining to achieve various timbres. Some are other
Waves with some harmonics pulled out; some were built *from scratch” to contain
only certain harmonics.

PULSE2. Originally a Pulse Wave, like the Pulse Wave above, but with only the .
first 11 harmonics left in.

SQR 2. Originally a Square Wave, but with only the first 7 harmonics left in.

4 OCTS. Contains, in equal amounts, only four harmoenics -- 1st, 2nd, 4th, 8th.
Fundamental and three Octaves, again, good for Organ sounds.

PRIME. Contains, in equal amaounts, only the first five prime-numbered harmaonics:
1st, 3rd. 5th, 7th, and 11th.

BASS 2. Originally the Bass Wave, but with only the first eighteen harmonics left
in.

E PNC2. Originally an Electric Piano Wave, but with only the first nine harmcnics
left in. An Electric Piano without the "ping.”

OCTAVE. Contains only the 1st and 2nd harmonics in equal amounts -- the
Fundamental and ang Octave.

OCT+5. Contains only the 1st, 2nd, and 3rd harmonics in equal amounts -- the
Fundamental, one Octave and the Fifth above the octave.
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