=Roland .

Owner’s Manual




Introduction

The Roland SH-2 Synthesizer is a compact dual
osciliator lead synthesizer designed to offer the
musician uncompromised sound, performance flex-
ibility and durability at a moderate price. The SH-2's
exceptional quality combined wilh its unique live
perforrnance and interfacing features aliow it to
surpass the capabilities of many larger, more
expensive synthesizers.

The VCO section features virtually rigid pitch
stability under even the most difficull conditions
and produces precise, fich waveforms including:
Noise, Sine, Sawtooth and Square Waves and a
Variable Puise Wave with both LFO and Envelope
Modulation options. VCO-1 and VCO-2 each

feature five oclave range options, & separate wave- =

form selector, and a shared master Tuning control.
VCO-2 may be tuned separately over a narow or
wide range for unison or chotus funing or for play-
ing parallel lines. A Sub-Oscillator produces a
Square wave tone one octave below VCO-1 that
may be mixed in at the Audio Mixer for thick three
oscillator sourdds and extra Hiexibility without
introducing tuning difficulties. Both of the VCO's
and the Sub-Oscillator-may be modulated by Auto-
bend, the LFO Modulator which includes Square
wave, Delayed Sine wave of Sample and Hold
options, or through manual Pitch Bending.

The VCF section of the SH-2 features the highest
quality 24 dB/octave Low Pass Filter available for
stability flexibility and rich, deep tones. The exira
flexibility is achieved through the SH-2's modula-~
tion oplions including: a positive or inverted
envelope, an envelope follower for processing
extemal instruments, three LFO modulation options,
resonance control that may be pushed into seil-
osciliation for use as an extra sine wave oscillator,
fulty adjustable Keyboard control, and control of the
filter from the Bender section.

The VCA may control volume with the Envelope
Generator, directly from the Keyboard Gate, or be
fully opened with a Hold switch for added flexibility
This contral is enhanced by the complete four
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slider ADSR Envelope Generalor which may be
activated by either the Keyboard Trigger and Gate,
the Keyboard Gale alone, or by the LFO and the
Keyboard Gate together. These options combine
with other cortrol possibilities to make the SH-2
an exceptionally sensitive musical instrument

The LFO Modulator control offers Sine Waves with
or without delay, Square Waves, Sample & Hold
and a separate Sine Wave without delay for the
Pulse Width Modulation section. The LFO speed is
fully adjustabie and indicated by LED lof precise,
predicatable control,

The 5H-2 Bender section is the finest available,
The center sprung lever retums to its origin
automatically for quick, easy, musically secure
piaying. The Bender may control pitch thiough the
V_CO's or tone through the VCF aither separately or
simultanecusly with amounts preset by the per-
former for exact, predictable contral of the SYn-
thesizer. Pitch bend may be applied to both VCO's
or lo VCO-2 aione for special effects such as
bending to change the musical interval between
the two VCO pitches.

Interface options on the SH-2 include industry stan-
dard CV and Gate inputs and oulputs for connec-
tion with Roland CSQ Digital Sequencers, other
Roland synthesizers and with any other equipment
offering 1 volt per octave Keyboard Control Voltage
arut'} positive voltage Keyboard Gate input and out-
puts,

Other instruments may be processed theough the
SH-2 using the selfcontained External Audio Input
witr;_the Envelope Follower contained in the VCF
section

The SH-2 is equipped with 2 % inch phone jack
output for connection with any conventional
amplification and with a separale % inch stereo
phone jack connection tor headphone monitoring -
through a seif-cortained headphone ampiitier. A
connection cable is included with options for con-
nection to either a ¥% inch phone jack socket or
any temale RCA jack sockel ' '
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Control
Descriptions

Modulator Section

The Modulator is a controtler used for producing
regular changes in pitch and tone in the VCO and
VCF sections and for repeatedly triggering the
Envelope Generator, The Modulator is based on a
Low Frequercy Oscillator (LFO) producing wave-

forms with speeds ranging from 0.2 to 25 Hz. The
Sample and Hold mode also produces random sig-
nals by sampling the output of the noise generator
at a rate determined by the LFO,

Mode Switch

This switch determines which wavelorm will be
used for VCO and VCF medulation. The three
options include: 7 \_ (sine wave), {square

wave), and Random {3/H) for the Sample and Hold

output. -

Rate Control

The Rate slider controls the frequency or speed of
change for all Modulator outputs. Raising the con-
trol increases the frequency, which may be
monitored with the associated flashing LED.

“_ Delay Time Control

When this contral is raised, pressing a key on the
keyboard will delay the entry of the LFO sine wave
to the VCO and VCF seclions. Raising the control
increases the delay time and lowering it fully
resuits in a continuous output with no delay,

VCO
(Voltage Controlled
Oscillator) Section

Two Voltage Controlied Oscillators (VCO's) are the
basic sound sources of the SH-2 and are responsi-
ble for the pilches produced and the basic tone
coiors use. This section is divided into a set of con-
trols that apply both to VCO-1 and VCO-2, and intc
VCO-1 and VCO-2 themnselves with their own
individual controfs.

MOD (Modutator)
Control

This slider changes the pitch of both VCO's with

the Modulator output, according to the Rate and

Mcde shape set in that section. Raising the slider
increases the amount of change in pitch.

Autobend Control

This control changes the pitch of both VCO's and
the Sub Oscillator at the beginning of each note
played. Autobend begins below the pitch of the
key pressed and slides up to that pitch according
to a permanently preset envelope shape and time.
The beginning pitch is determined by the position
of the Autobend sfider: at 10" the pitch is at its

furthest point below the key pressed, decreasing in
distance as the siider is lowered until there s no
Autobend at ‘0. Autobend is useful for synthesizing
puman voice or other sounds where some pilch
imperfecticn at the beginning of a nole increases
the authenticity of the sourd.

Puise Width Mod
Controls

These two controls determine the hehavior of the
variable Pulse Wave whenever it is selected as the
waveform for VCO-1 and/cr VCO-2. The three
position Made switch selects either Manual, LFO or
ENV moduiation options, and the Pulse Width
slider control manuatly adjusts the Pulse Width or
the amount of LFO or ENV modulation.




Tolal Tune Control

This smakt turing knoh contrals the overall pitch of
the SH-2. The tuning range 1s =200 cents (a
major second).

VCO-1 Range
Selector

The rotary Range switch changes the VCO-1 pitch
in exact one octave steps from 2' 1o 32 for a total
range change of four octaves

YCO-1 Waveform
Selector

Trig rotary switch seiects the VCO-1 oulput wave-
iorm, providing a basic pure tone which the SH-2
may mix and process. The basic wave-forms
incluce Sine (an absolutely pure, smooth one par-
ticutarly valuable when mixed with other sounds),

VCO-1 Bender Switch

Savitooth wave {a rich tone for strings, brass and
full synthesizer sounds), Square wave (g tone very
similar to a clannet or xylophone), and PWM (a
variaple Pulse wave sounding from Square wave {0
very nasal in tone)

This switch defeals the effect of the Bender upon

YCO-1, allowing the VCO-2 to bend in piich while
the VCO-1 rermains stationary. This allows various

special effects and playing at various parailel inter-
vals.

VCO-2 Range Selector

This rotary Range switch changes the VCO-2 pitch
in exact one octave steps from 2° to 32 for a total
range change of four octaves.

VCQO-2 Tune Control

This small tuning knob allows VCO-2 to be tuned
16 VOO-1 or to be purposely de-tuned for such
effects as natural chorus or for playing paratlel
intervais from the keyboard. The funing range ol
this control is determined by the VCO-2 Tune
Range swilch.

VCO-2 Tune Range
Switch

This switch determines the range covered by the
VCO-2 Tune Control. In its WIDE position the range
will be 1750 cents {one octave and a minor
third), suitable for tuning wide intervals in relation to
VCO-1. In the NARROW position the range will be
--200 cents (a major second), simplifying fine
unison and chorus tuning.

VCO-2 Waveform
Seiector

This rotary switch selects the VCO-2 output wave-
form, providing a pure tone which the SH-2 may
nen mix and process. The basic wavelorms include
Naise {a hiss including alf frequencies, for vaious
sound effects), Sawtosth, Sauare and vanable

Puige waves.



Control

Descriptions«con)

VCO Control Voltage
Inputs

The SH-2 includes several VCO controls which are
internally wired and do not appear on the VCO
panel. The most important is the Keyboard Control
Voitage which permanently controls the VCQ's
piiches in refation to the keys played. The VCO's
may also be controlied by the Bender section
thraugh the associated Bender Sensitivity control.

Audio Mixer Section

The Audio Mixer mixes the VCO-1 Sub-Oscillator,
VCO-1, VCO-2 and External Input signais in varia-
ble proportions before sending them on for pro-
cessing. The Sub-Oscillator is aciually & part of
VCO-1 and produces a parailel Square wave tone
one actave below the VCO. The Sub-Oscillztor

tollows the VCO-1 pitch in all particulars inciuding
Keyboard, Modulater, Autcbend and Bender
modulation. Any External Input signal inserted into
the Exte;nal Audio In jack on the back panel wil
appear i the Audic Mixer at a level determined by
that instrument.

VCF
(Voltage Controlied
Filter} Section

The VCF is used {o alter the tone of the Audio Mix-
er output by cutling or boosting harmonics in that
sound. The tone may be aitered manually or
automatically through voltage control as a note is
piayed. The VCF is a 24dB/actave Low Pass fiter
which passes low {requencies and blocks high fre-
quencies.

Cutoff Frequency
Conirol

The Cutoff Frequency Control determines how
much of a tone will be filtered away by the VCF. In
its highest pasition the sound will pass unchanged.
As it is lowered the sound wili become progres-
sively more mellow until it is fillered away to
silence at its lowest position, This control acts as a
starting position for all other control functions within
the VCF section.

Resonance Control

This control emphasizes the frequencies at the
point where the Cutoff frequency begin the filter a
sound. It is most often used 1o emphasized moticn
within The filter. At its lowest level it has no effect,
increasing as the slider is raised until it begins to

self-oscillate near the fop of the slider travel. in this
position, the VCF becomes a separate sine wave
audio oscillator which is controlled by alt the
Maodulation controls within the VCF section.

Envelope Mode Switch

This three position switch determines the source of
Envelope control for modulation of the VCF. In the
/~_(positive Envelope} mede, the fitter cutoff fre-
quency will rise and fal following the shape of the
Envelope. The tone will become brighter andg then
more mellow once each time the Envelope
Generator is activated, providing the manua! Cutoff
Frequency control is lowered to make room for this
SWEeep.

in the \- (inverted Envelope) mode, the filter

cutoff frequency will fall then rise again, following a
mirror image of the Envelope paitern set The fone

heard will begin bright, become mere mellow, then
more bright again. Beginning and ending tone is
determined by the position of the VCF Cutoff sfider.

The ENV FOL'R {envelope follower) position will
use the changing volume of any audio signal
appearing at the EXT AUDIO IN jack on the back
panel to medulate the VCF cutoff point in a posi-
tive direction. In this mode, the filter cutoff will rise
and fall as the External Audio Input grows louder
and softer, providing the manual Cutoff Frequency
control is lowered to allow for this movement



VCF Eﬁvelope Control

Tris contrci delarmines the depth o which the
Ervetope Mode selected will modulate the VCF.
With the slider 2t ‘0" there is no modulation,
increzsing gradually as the conlict is raised (o full
depth at 10"

KAOD (Modulator)
Control

Tris control aliows the VCF cutofi to be controlied
by the Modulator section cutput. The slider deter-
mines the dentn of modulation whose shape and
rate was selected in the Modulator secton.
sodulation increases &3 the shider conlrol is raised.
wih o medulanon when the contrel is lowered 1o
O

KYBD
(Keyboard Control
Voltage)

This shder uses the Keyboard Control Voltage o
control the VCF cutcf sc that ione color may sub-
thy foliow pitch, the way most acouslic instruments
do. With the KYBD slider at ‘0" the cutoff will not
move in ieiation o prches plaved, allowing higher
pitched rotes to sound more meilow than notes

uVCF Bender Contrb!

pitched lower with the same patch. The Keyboard
Control Voltage wilt begin to effect the cutoif as
the KYBD slider is. raised, passing through a point
where all pitches have the same one color, finally
arriving at 10" where tone actually brightens as
higher pitches are played

Tore color may be manipulated from the Bender
section. This conneciion is internally wired and
does not appear on the VCF panel, but is con-
trofled by the Bender lever and the associated
Bender Sensitivity control.

VCA
{Voltage Controiled
Amplifier) Section

Tre VCA zliows the SH-2 output loudness contour
to be shaped automatically by a contrel voltage.
There s no increase in volume in the VCA.

VCA Mode Switch

The VCA may be switched between three control
opticns. Setting the VCA in HOLD made holds the
VCA wide open so that any sound emerging from
the VCF is passed directiy lo the SH-2 output
jacks. The ENV /“~_ mode shapes the output

volume with the Envelope Generator output. The
GATE [} mode shapes the cutput volume direct-
ly with the Keyboard Gate, fully ‘on’ when a key is
pressed, fully 'off the next instant all keys are
released.

ENV
(Envelope Generator)

The Envelope Generator produces a shaped control
voltage that may be used to controt the VCF cutoft
frequency point and/or to control the VCA loudness
contour.

Envelope Mode Switch

ne Envelcpe Generator may be activated from the
kevhoard in thres ways, depending on the position
ot the Envelope Mode Switch. In the Gate and Tng-
ger made, toth the Keyhoard Gate and Keybaord
Tnoger are used to activale the Envelope {this 15
somehmes eferred to &8s a Multiplz tnggen. In the
Ga'e mcde, only a new Keybeard Gate will activate

a new Envelope. The LFO mode activales a new
Envelope each time the Modulator LFO begins &
new cycle les indicated by its LED indicator), with-
in a Master Gate command from the keyboard.
Secifics on these choices are given in the Gpera-
ticn section of this fext



Control

Descriptions on

Envelope Functien
Sliders

The Enveiope Generator is often referred to as an
ADSR, & term made from the initial letters of the
words Attack, Decay, Sustain and Release — the
four shider functicns within the Envelope Generator.

A
(Attack Time)

The Aitack slider conirols the amount of time
required for the Envelope voltage o reach its max-
imurm level after a key is pressed. This attack time
is virtually instantanecus with the slider at '0r, and
lengthens as the stider is raised.

D
(Decay Time)

The Decay slider controls the amount of ime
required for the voltage to fall from its levet at the
end of the Attack time fo the level set by the Sus-
{ain control. Again, Decay time is virtually instar-
taneous with the slider at ‘0, and lengthens as the
slider is raised.

>
(Sustain Level)

This control determines the level o which the
voltage wilt fall at the end of the Decay time. Onca
this level is reached it will be held untii the key is
released. A Sustain level of ‘G will Decay to and
hold at silence, effectively cancelling Sustain. A

Susiain level of 10" will not Decay, but wilt remain
at 10, effectively cancelling Decay. Sustain levels
between these extremes combine with the various
Decay times available to sublly shape notes as
they are held.

{Release Time)

This slider determines the amount of time required
for the voltage to izl to minimum fevel after the
release of the key. The Release will begin at any
time within the Attack, Decay or Sustain sections of
the Envelope as instructed from the keyboard.

Keyboard Control
Functions

The keyboard of the SH-2 provides three control
functions: the Keyboard Control Voltage, Keyboeard
Gate and Keyboard Trigger. These are internally
hardwired, sormetimes appearing as a selectable
control and others providing a constant control
function.

Keyboard Control
Voltage (KCV)

The Keyboard Control Voltage is permanently wired
to the VCOs for precise controf of pilch in redation
to the keys played on the keyboard. The KCV also
is avilable at the VCF KYBD slider.

R;yboard Gate

Tre Keyboard Gate 1s an on/ofl switching function
used to signal the Modulater for Delayed sine wave
output, as a preset Envelope chaice for the VOA,
ard/or to intiate Envelope events. Both the KCV
anc Keyboard Gate are avilable as nputs and out-
puts for interfacing on the back panet of the SH-2



Reyboard Trigger

The Keyboard Trigger is a voltage spike appeanng
for an instant at the initial pressing of a key. It is
used in conjunction with the Keyboard Gate to pro-
vide one of the control options for initiating
Envelope events.

Portamento Control

The Portamento control determines the time
required o change pitches when different keys are
pressed. Set at ‘0" the keyboard will react with ins-
tant pitch changes. As the slider is raised, new
keys pressed will slide from the last pitch to the
new one, taking longer as the convol Is raised
further.

Bender Section

The Bender section aliows the performer o change
pitch and/or tone freely as he performs io add
expression and vitality 1o the sound.

Bender

The Bender lever 1s center-sprung to return 1o its
original setting reliably after each bend for great
speed and accuracy. The center position has no
effect on the SH-2 sound or settings. while the left
and right extremes of movement (— and +)
achieve the same amount of bend in opposite
directions.

VCO and VCF Bender
Sensitivity Controls

These two siiders control the exact amount of pitch
and/or tone change at the extrernes of the Bender
travel, These may be set either separately or
together to achieve the exact amount of sharp and
flat pitch and/or brighter and more mellow tone

change wi%r_\ exact predictability and control. The
VCO Se_nsmwty silder applies to both VCO-1 and
VCO-2 in equal amounts, although the VCO-1

Bender Switch allows the cancellation of the effect
o that oscillator,

Volume Control

Tre Volume knob determines the final signal level
present at the SH-2 output jack for standard
amplification and at the Headphone oulput jack for
any stereo headphones.

Power On/Off Switch

This push-on/push-off switch controls the flow of
AC. power to the SH-2. The power must be
switched ON for the SH-2 to perform any function.
An LED status indicator is provided fo sliow a
visual check of this function.



Basic
Connections
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The Roland SH-2 synthesizer is an exceptionally
flexinle musical instrument capable of producing a
broad range of sounds from gentle to brutally
savage in character, over a wide pitch range. The
SH-Z may be monitored through any corventional
amplification, however, individual rusical needs
shouid be considered in choosing an ideai
ampiification setup.

To mazimize the SH-2's ultimate sound flexibility,
ideal ampiification will reproduce all of the syn-
thesizers sounds faithiully with a minimum of
added distortion or coloration. A variety of quality
P.A's, combo amps and compenent amplification
systems will fill this need, but there are several
special items o consider. Synthesizers are capable
of producing sudden, high level output signals
which may cause distorlion in the pré-amplifier
saction of amps not built to handie therm — such
as many vocal PA's. Also, avoid equipment or
spaakers chosen o color the sound to suit a par-
ticular instrument such as guitar. Finalty, be sure
that any effects, whather built-in or out-board, per-
form well in your particular setup and do not dis-
tort. An example of this would be the reverb. units
contained in many P.A's built for vocals that cannot
handle synthesizers.

Consideration should aiso be given 1o an alterna-
tive approach, choosing amplification that will color
the sound in a specific way to support a2 more
specific, narrower range of sounds you may wish to
pursue with your SH-2. If the SH-2 is primarily used
to provide guitar-style lead lines, a guilar amp with
its particutar distorfion and coloration circuitry and
speaker choice may be an ideal choice. Likewise,
an SH-2 to be used almost exclusively for bass
lines could be played through a bass setup. Reme-
ber, this approach influences the sound considera-
bly and at the same time limits certain styles while
it supporis olhers.

The SH-2 is provided with a connection cord ter-
minating in a % inch phone jack for connection to
the synthesizer on one end and with an RCA con-
nection with an adapter to ¥ inch phone jack for
output connection at the other end. The % inch
phone jack adapter will be used for most
amplification cennections including combo amps
and mixers.

The RCA jack offers access to most hi-fi compo-
nent systems, & significant advantage when the
SH-2 is used for practice at home without the
nconvenience of fransporting and setting up stage
amplification. Connect the SH-2 to an AUX. input or
TAPE input, avoiding a PHONO input with its
special internal equalization. The SH-2 will appear
at one speaker only, unless a *Y' cable or junction
bex such as the Roland -5 is used. IMPORTANT
NOTE: begin wilh the volume level on your SH-2 at
Zero, and the hi-fi at normal or lower than rormal
leveis. By gradually raising the SH-2 level and
using caution as you change patches you can
easily avoid high level sounds that might otherwise
damage sensitive hi-fi aquipment.

The SH-2 pravides self-contained headphonre
amplification for any conventional stereo
headphones through a % inch stereo phone jack
on the back panel This is not only convenient
when practicing, but allows for fine adjustments {o
bg me;de to critical patches while on stage. To da
this, simply turn the SH-2 output off at the mixer or
amplifier input volume contra! and monitor through
headphones during breaks in playing. Return the
amplification to normal settings when you are
finished making your adjustments.

Other rear panel connections en the SH-2 include
an External Audio input to allow interfacing with
other instrumments by using the Envelope Follower
!ncluded in the SH-2, or to allow interfacing with .
instrurnents equipped with a positive voltage Gate
Output such as the Roland RS-09 Organ Strings or
the SA-0S Satum.

Control Voltage and Gate Inputs and Outputs are
provided to allow interfacing with other synthesizers
such as the Roland SH-2 or Jupiter-8 or for con-
nectior: to the Rotand CSQ series computer
sequencers. These applications are detailed in the
Interfacing section of this manual, Al interface con-
necticns follow the indusiry standard one volt per
octave Keyboard Control Volltage and positive
voltage Keyboard Gate to allow for connection to
all other major brands, giving the SH-2 the max-
imum amount of flexibility and potentiat for growth
and innovation,
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Tre easiesl way to gat familiar with the SH-2 is to
sysiematicaily explore the contrals and their effect
on the sound riself Once ine basic exploraton is
completed. combinaticns of these controls will be
used 1o piece the information gained nio a practi-
cal. ugeful whale.

Connect the SH-2 to suitable amplfication and
regi your examinaicn with ihe foliowing settiings:

EERoland SYNTHESISER sn-2

Set the Volume contral at Zero, then gradually
ncrease it o comionable tevel Aler exploring
ezch control, return 1t to this basic setting {patch)
t0 assist the rest of your initial exarmination!

Voitage Controlled
Osclillators

The Voliage Controlled Oscillators (VCO's) are the
primary sound sources of your synthesizer, where
e hasic pitch range and tone coior of your sound
must be chosen. The SH-2 contains two indepen-
dent osciliators to add extra thickness and flexibility

to your sound. These oscillators, VCO-1 and VCO-
2, are incated in the second major section along
the top of your SH-2. Begin here with the basic
patch, using only VCO-1.



Operation

Keybceard Voltage

The keytoard produces & control voitage which
corresponds to the key pressed. This control
voltage is most often used to control 2 VCO so
that it produces the pitch related 1o the key
prassed.

The SH-2 uses the relation of 1 volt/1 cctave (one
volt octave) which means that a one volt change in
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the controt vollage will produce 2 one oclave
change in pitch. This relation is very commoen and
is used on most synthesizers and refated eguip-
ment, including professional studio equipment as,
well as stage type equipment This means that the
SH-2 is compatible with most equipment used in
ail forms of electronic music.
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Pitch Control

The prich you are hearing may be switched up or
down manually in singie octave increments with
the VCO-1 Range selector. The pitch is also
automatically controlled by the keyboard — include
prassing both extremes of the keyboard with each
of the vanous range sefections o get an aural pic-
ture of now the SH-2 keyboard can fit into many
different instrumental ranges easily and accurately
It is helpful to understand that nearly alt instru-
ments have a useful range that falls within a single
keyboard length of the SH-2 and by selecting that
range thoughtfully your imitations wilt be more
authentic and your new creations more believable
than it those ranges were exceded. Figure 1 will
assist in relating the SH-2 keyboard and range
cptions o other musicatl references.

The SH-2 is primarily a sclo instrument — as are
thevast majority of other musical instruments. 1t wili
play only one note at a time {or up to ifree notes
in absolute paraliel) and its keyboard operates
accordingly. The SH-2 keyboard has low note
priority — if more than one key is played, the bot-
torn pitch will be followed by the VCO's. More
details on how to take maximum advantage of the
SH-2 keyboard wilt foliow.

The SH-2 may be fine tuned to any reference by
using the smali black Total Ture knob lccated to
the left of VCO-1. This control is made
inconspicuous 1o avoid throwing out the tuning dur-
ng a session by grasping the incorrect knab. The
SH-2 oscillators are so stable that once they are
warmed up for approximately 15 minutes and then
tuned, they should remain in perfect tune for the
rest of the session regardless of use or outside ini-
luence such as the heat generated by stage light-
ing. You may find the SH-2 so stable that it often
wor't neaed re-tuning at the beginning of a new
£e8Si0N.

To tune the SH-2 begin with the selting used here
or something similar that will give & long, steady
note. Strike the key for the note you wish to malch
to another instrument or to a tuner, then match
pitches by adjusting the Total Tune knob. This pro-
cedure will tune both VCO-1 and its associated
Sub-Oscillator.

The Total Tune knob will control VCO-1 and VCO-
2 identically, maintaining the exact pilch relation-
ship between the two by moving them as a unit.
VLCO-2 contains two special controls fo allow tun-
ing in relation to VCO-1, The VCO-2 Tune Range

Switch determines the range covered by the VCO-
2 Tune Control. Narrow Range covers a major
secend for unison and chorus tuning, while the
Wide Range covers one octave and a minor third
for wning 1o wider intervals. To ture VCO-2, com-
plete the procedure for VCO-1 then add the VCO-
2 slider in the Audio Mixer section. Select the
VCO-2 Tune Range desired and tune the twa
oscilators to whatever piteh relationship you desire
using the VCO-2 Tune Control knob found at the
top of VCO-2.

Both the Total Ture knob and the VCO-2 Tune
Controt knob: have smak indentations on their top
suriaces. Leaving these both in the 12 o'clock posi-
ton will place the oscillators roughly in tune with
one another and near o A-440. Experiment with
vanous turengs of VCO-1 and VCO-2 using their
Range selectors and wo Tuning conitols, then
return the SH-2 to its basic patch.

The piich being produced by either YCO may be
changed automatically by applying the MOD
(Mpdulation) shider within the VCO control section.
T_h|s infraduces reguiar, recurring fiuctuations in
Eitch refating to the shape and speed set in the
Modulator section, and effects both VCO's iden-
tically. For now, just use the MOD slider within the
VCO contret section for its most common function,
vibrato, and as you experiment remember that this
slider influences the depth of the pitch change
only, not its speed or shape. This is an application
of & centrol, rot the control itself. Tre Modulater
controf will be covered separately.

The Autobend control changes the pitch of both
VCC's and the Sub-Oscillator at the teginning of
each note played. Auiobend hegins below the pitch
of the key pressed and slides up to that pitch
according to & permanently presef enveiope

shape and time. The beginning pitch is determined
by the position of the Autobend slider: at "10' the
pitch is al its furthest point below the key pressed,
decrec:asing in distance as the stider s lowered uniil
there is no Autobend at ‘0. Autobend is useful for
synthesizing human voice or other sounds where
some pitch inperiection at the beginning of & note
increases the authenticity of the sound. Experiment
for a moment with various depth of Autcbend using
both separated and legato keyboard technigue.
Autcbend follows Keyboard Gate togic as
described later in this manual,
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Basic Tone Selection

Each VCO's role as a scund scurce gives control
over both the pitch of a note and its basic tone, a
tone that may be later medified in other secians.
The Waveform selector within ezch VCO provides
us with a variety of very distinct, precise tone col-
ars from which to choose. Dial through them as
they are discussed.

VCO-1 provides either Sine, Sawiocoth, Square or
variable Puise waves. The Sine wave is an
absolutely pure tone, more pure than any found
naturally, that is perfect for mixing with VCO-2 for
additive synthesis. The second wavelform/ione
option is the Sawtooth wave, commonly used for
string, brass, and rich synthesizer sounds. The third
option is the Square wave, very near 1o the scund
of a clarinet or xylophone

The fourth option labelled PWM (Pulse Width
Modulation} actually provides a veriety of lone col-
ars. With its special selector: (found to the left of
VCO-1) in the Manual position, end the accom-
panying slider set at '0', you begin with a2 Square
wave, Gradually raising this control up ta 10 takes
the waveform through a continuously nanowing
Pulse wave, sounding progressively more nasal

Maoving the three position Pulse Width Medulation
selector from Manual to either LFO or ENV
{Ervelope) obtains 2 tone which is actually in
motion within the spectrum of change heard while
moving the slider in the Manual mode. Here is a
Voitage Controlled Waveform, beginning with a
Square wave and moving automatically through to

a narrower, more nasal Pulse wave, and back
again

The LFO position gives & continucusly sweeping,
smooth tone change pivoting from the basic
Square wave. With the accompanying slider at ‘0,
there is no Pulse Width Modulation, no lore
change. As the slider is raised, the tone varies cor-

respondingly further away as it swings away from
the square wave lo the extreme limit sat by the
slider and back again in a repeated pattemn. The
speed of medulation is set in the Modulglor sec-
tion, with a fixed smaooth Sine wave molicn — only
the depth of appiication is set here, This yields a
thickening of the sound, and at a suilable speed
and depth is very similar to having a phase effect
urit within the synthesizer.

The ENV position gives a single, shaped change in
tone moving away from and returning to the
Square wave position once each time a key is
pressed. The shape and length of this change is
determined by the ADSR setting, and how the
ADSR ¥tself is manipulated by the keyooard. The
slider within the Pulse width Modulation section
determines only how far the Envelope voltage will
change the tone from its basic Square wave posi-
tion. See the Application section for direct exam-
pies of Pulse Width Modulation.

The Pulse Width Moduiation stider contral and
three position Mode switch apply in an identical
tashion 1o either VCO-1 or VCO-2 or both,
whenever their waveform selectors are in the PWM
position.

VCO-2's Range and Waveform selectors work in
exactly the same fashion as those far VCO-1,
except that the Sine wave available on VCO-1 is
replaced with a Noise scurce on VCO-2. The.Noise
wavejorm is basically a hiss, which may be altered
many ways for use in various sounds or effects
such as wind, surf or steam locemotives. To hear
this waveform raise the VCO-2 siider in the Audio
Mixer section, lower the VCO-1 slider fully to avoid
confusion, and select the NOISE position on the
VCO-2 Waveform selector. Return the SH-2 o its
basic patch and proceed.

Sub-Oscillator and
Audio Mixer

The basic setting has akeady rculed the sound

from its origin within VCO-1 through the Audioc Mix-
er by raising the Mixers' VCO-1 slider. An adjacent
slider pot mixes in the cutput of the Sub-Oscillator.

The Sub-Oscillator is actually a slave of VCO-1,
generating a Square wave lone one oclave below
whalever range is selected within that VCO. By
mixing the ofiginal VCO-1 output and the Sub-
COsciliztor cutput in varfous proporticns within the
Audic Mixer many new possibilities for thick rich
sound are avilable with no tuning necessary bet-
ween the fwo sound sources. By combining the
VCO-1 and Sub-Oscillater cutputs it is possiple to
produce sounds that gain in weight and richress
without cbviously containing two distinctly separate
notes The Shuffle Bass paich presented later
iHustrates this peint clearly.

The third slider in the Audio Mixer section aliows
VCG-2 to be mixed using whatever range and
waveform is selected within that oszillator. By using
VCO-1, VCO-2 and the Sub-Cscillator, three
oscillator sounds with great thickness and
character may be developed.

Any External Input signal inseried into the External
Audio In jack on the back panet will appeszr in ihe
Audio Mixer at a level determined by that instru-
ment. Applications for this Input are given in the
Interfacing section of this manual

Pause here and experiment with mixing the varicus
VCO-1 and VCO-2 ranges and waveforms and the
Sub-Oscillater output in differing proportions at the
Audio Mixer. Return the SH-2 1o its basic paich
positicn before proceeding,
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Voitage Controiled
Filter

The basic YCO-1 sound now passes autornatically
form the Audic Mixer on through the Voltage Con-
trolled Fiter (VCF). Here the tone resulting from
choices made within the VCO and Audio Mixer
may be finely adjusted and manipulaied.

Tre Dasic patch passes the VCO-1 sound directly
through the VCF unchangsed, opened by raising the
Cutoff Frequency siider fully. An understanding of
tre effect of the filler Cutoff 15 basic o an unders-
tznding of the entire VCF section.

Trie SH-2 VCF 15 & high quality Low Pass Filter,
with the Filter Cutoff shider set at "10 1t has no
effect on the scund. As this shider is lowered, the
tone becomes progressively more mellow as the
higher pars of the tone are remeved, becoming a
pure sing tone st before 1t s hitered away to
sience. Lower and rase this siider at different
speeds using each basic wavelorm from the VCO
o obtain an aural picture of the vanous colors
avzilable and also of the effect of molicn within the
filtzr.

Mation within the filter, changing the tone color dur-
ing musical notes, 15 critcal 1o many synthesizer
sounds. Some synthesized sounds are based on a
‘passive’ filter, & fixed Cutel Frequency setting with
no motion of change in fore. Others depend on the
tore changing ‘actively’ during the length of each
note, einer a repeating change contiolied by the
LFO Modulator or a single sweep inttiated by the
Envelope control. The most basic demonstration
would be to compare the basic brass and string
patches presented in this manuals’ section on
Paiwches. The prime difference between these two
sounds is the ‘passive’ filter of the string patch as
contrasted to the ‘active’ filter of the brass paich.

Move the Culoff Frequency shder 1o 0, and raise
the third slider (VCF Envelope Control} to "10" whiie
its selector is in the middle, /M~ ENV {positive
envelope), posttion. Press any key and the note will
change boih in volume and tone according to the
shape set in the ENV section of our basic patch,
getting bringhter and louder, then more mellow and
soft The volume level follows the ione just as it did
when the slider was manualiy moved. This experi-
ment moves the filter exactly the way #t could be
done manually, but with more polential speed, pre-
cision and ease through automatic control. Repeat
this procedure with different waveforms and
different amounts of VCF Envelope condrol.

Return the Cutoft Frequency slider to "10°, move the
selector o ENV (inverted envelope), and
mave the VCF Envelope Contict to '8 Your effect
15 now reversed, closing the filter rather than cpen-
ing i, moving this time from bnght and loud o
mellow and less foud and back again each ime a
key is pressed. This nverted envelope is very use-
fuiin creating plucked or strong, punching syn-
thesizer sounds wiih tots of dynamic motion.
Experiment here with cifferent waveforms and
differant Cutolf Frecuency starting points and

amounts of Enveiope Modulation. Patches are
given later for specific applications of this leature.
The ENV. FOLR position en the thres position VCF
Ervelope Mode selector uses the natural shape of
notes infroduced at the Extemal Audio In to move
the filter, allowing instruments such as electric
pianc of electiic guitar with no Gate Voltage out-
puts te drive the SH-2. Specifics on this procedure
are given in the Interfacing sechion of this manual.

The MCD shder within the VCF section allows you
10 change the tone of your note with the LFO
Maodulator. Begin with your basic palch, lower the
Cutol! Frequency slightly to ‘7, and gradually raise
the MOD slider. You will hear 2 tonefvalume tre-
molo (ihe spesd and shape are datermined again
in the Modulator section), the depth of tremolo
varying with the MOD slider position It s useful o
note here that the remolo is smccinly, alternateiy
boih raising and lowering the Cuteli Frequency {for
brighter and mere meliow tone, respectively). For
this reason the Cutoff Frequency sfider has been
lowered slightly to make room for both actions. if
the Cutoff Frequency slider was in either extreme
posiion, any tremolo would lose its smoothness as
only hali of its cycle could have any influence on
what is heard. Experiment with this now and later
check the Vibraphone patch for a specific exam-
pie.

The KYBD slider in the VCF section uses the same
Keyboard Control Vollage already used to control
the pitches of the VCO's o now control the VCF
Cutoff point so that tone color will subily foliow
pitch, the way most acoustic instruments do. With
the KYBD slider at '0' the cutoff will not move in
refation o pitches played, aflowing higher piched
notes 10 sound more melflow than notes pitched
lower with the same patch. The Keyboard Conirol
Voltage will begin to effect the cutofi as the KYBD
slider is raised, passing through 2 point where ail
pitches have the same tone color, finally arriving at
10" where tone actually brightens as higher pitches
are played. Motion of the filter again depends upon
having room {c move, as explained in the VCF
MOD description.

The Resonance slider in the VCF section
emphasises the tone at the precise edge of the
Cutoff Freguency. Place the Cutoff Frequency slider
at any point that allows a tone to pass, then add
anywhere from 'O’ {0 '6' of the Resonance siider
and you will hear g shaht difference in tone. Leave
e Resonance shder at '8 and move the Cutoff
Frequency siider. Resonance emphasizes the edge
of the Cutoff and when it is moved the motion is
emphasized. The onime use of Resonance is to
emphasize tone in motion, such as the twang of
the bass guitar in the Shufile Bass patch given
ater in this manual. You may wish to leave the
Hesonance siider at '8' or less and repeat the
experiments wih Envelope or LFO Moedutation of
the VCF to learn now these avtomatic change in
tore are emphasized using Resorance
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Once that is compieted, push the Resonance shder
fully to "10", and again move the Cutoff Frequency
slider. You will now hear an extra pitch in addition
to that produced by the VCO, one whose pitch is
determined by the VCF Cuteif point. Sitence VCO-
1 at the Audio Mixer and experiment with various
kinds of modulation using the Resonance as an

extra oscillalor — all functions which altered the
tone using the VCF will now move the pitch of the
VCF produced note in the same manner. This use
of tre Resonance as an extra osciflator may be put
0 excellent use in patches such as the Tonewhee!
Organ or the Synth Drum, given tater.

Voltage Controlled
Ampiifier

Your basic sound has originated in VCO-1, passed
through the Audio Mixer and the Voltage Controlled
Filter, and will now pass through the Voitage Con-
trolled Ampilitier on its way to the SH-2 output
jacks for external ampiification anc/or headphone
monitoring. The Voltage Contiolled Amplifier (VCA}
does not actually 2mplily the sound, but controis
the shape of the volume, Three VCA control
options are offered: Hold, Envelope controt and
Keyboard Gate Control.

Tre Hold position opens the VCA fully, allowing
any sound leaving the VCF o pass unchanged
throuah the varicus culputs. As long as a sound is

present in the VCF and the filter cutoff is high
erough to et that sound pass, the VCA Hald will
present a continuous sound at the outputs. This is
particularly helpful for continuous sounds such as
wind, surf, certain Sample & Hold apphicatons, pro-
_Cessing external instruments, and for ease in tun-
ing.

The Envelope and Gate optiens for VCA contral
aliow notes o start and end in silence and be
shaped by a preset Gate or adjustable Envelope,
toth initiated in some way by the keyboard. These
options will be detaited in the following Keyboard
ard Envelope sections.

Keyboard Functions

The keyboard of the SH-2 produces no soung of
its own, and functions only to control other sections
of the synthesizer. The SH-2 produces three dis-
tinct Keyboard Controls: the Keyboard Control
Voltage, Keyboard Gales and Keyboard Triggers.

Keyboard Control
Voitage

The SH-2 keybcard continously produces a
Keyboard Contro! Voltage that corresponds diractly
to the keys played on the keyboard. You have
already used the Keyhoard Control Voltage (KCV)
to automatically control the VCO-1, VCC-2 and
Sub-Oscillator pitches from the keyboard. The
same KCV allowed control of the VCF cutoff fre-
guency, adjusting tone color in relation to pitch, just
as other instruments alter lone as they change
range of register. This KCV contral of the VCF
cuteff may be graphically iflustrated by contralling
the pitch of the VCF when it is in seif-oscillation.

As mentioned previously, the SH-2 is a solo
instrurment — as are the vast majority of other
musical instruments. Only one meladic line at a
time may be produced, with up 1o three notes in
parallel motion, and the keyboard according pro-
duces anly one KCV at a time. The SH-2

keyboard has low notes prictity — if more than one
note is piayed &t a time, the bottom one will be

sounded. In legato playing where the playing of
keys overlaps, new keys depressed to the lelt wili
change the pitch while new keys at the right will
not change the pitch untit any keys o its left are
reiased.

The Roland SH-2 Keyboard Control Voltage
_references to a linear one volt per octave, produc-
ing exactly one more volt for each octave higher
played on ihe keyboard. Keyboard Conirol Voltage
input and output jacks are available on the SH-2
baci_q panel to allow interfacing with other compati-
ble instruments and equipment such as the Roland
C3Q series digital sequencers. Roland features the
most comprehensive interfacing alternatives availa-
ble, some of which are detailed in the Interacing
section of this manual. The linear one volt per
octave KCV is an industry standard and is com-
patible with most other major brands for the unti-
mate in flexibility and expansion for your SH-2.

keyboard Gate

Each key on Ine SH-2 keyboard can produce an
onfoff signal called a Keyboard Gate. The
Keyboard Gate (KG) is a voltage that remains at
zero until any key is pressed, jumping instantly 10 2
steady voitage and remaining there until the key 15
released and the voltage drops to zero agan.
legato playing will result i one long gate begin-
ring with the frst note plaved ang ending the first

moment that no keys are depressed.

Switching the VCA from Hold to the Gate position
and famiiarize yourselt with the low note pnonty
tegic for the KOV and with the Keyboard Gate. Pay
particular atlention to deteched and legato playing,
these wilt have a sigmificant inflence on your sound
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Keyboard Trigger

fach time a key is depressed on the SH-2, an
impulse signal is produced called & Keyboard Trig-
ger. The Trigger is actually & voltage spike that
ends virtually the instant it is begun, no malter how
fong you hold a key. The keyboard Tnggers foliow
low note priority logic the same way the KOV does
— in egalo playing, new keys depressed 1o the fefl
will introduce a new trigger while new keys at the
nght will not trigger untit any keys 1o its left are
refeased,

The Keyboard Trigger is used only in conunction

with the Keyboard Gale, to activate the SH-2
Enveiope. To use the Gate and Trigger combina-
tion, switch the VCA to Envelope control. Notes

now played will have a distinctly different shape thar
the simple on/off of the Gale position, and legato
pl_aying will yieid a renewed attack for each note
within the logic described above. This technique

will be described in mare detail in the following
Envelope section and in the Application section

fater in this manual,

Envelope Generator

An Envelope is a controt that produces a shaped

voltage once each time it is aclivated, a voltage

that 1s normally used to produce a change in
volume, tone, and/or pitch once each tme a key is
siruck. The SH-2 uses a complete four section
ADSR Envelope that may be activated three different
ways, important featuies that help make the SH-2
the flexibie, sensitive synthesizer that it is,

Tre Envelope is often referred 1o as an ADSR, a
term made from the inial letters of the words
Attack, Decay, Sustain and Release — the four
shder funclions within the Envelope. Leave the VCA
in the Envelope position, fower the ADSR sliders to
‘0, and experiment with pressing a single key for
short and long notes as you proceed through the

Envelope section (In this application the ADSR is
responsible for the shape of the volume of the note
only and ail descriptions will fit this frame of
reference )

With all four Envelope stiders at ‘0, you will hear a
‘chek’ as you press a key -~ the sound ¢f the
Ervelope acling tco quickly for a note to be heard
This click is alsc neard at the beginning of any
noles with an Attack of ‘0, and is essential to
sounds such as Vibes or Guitar where the impact
of the maliet or the plucking of the string is actuaily
a part of the sound. Exampies of this may be found
in the Appfication and Palch sections of this
manual.

Attack The Attack shider controls the time needed for the valume, phrasing, bowing, etc. from the keyboard
peginning of a note to grow from silence to full for any notes with a gradual attack such as strings
volume. The Attack functions from the instant a key  Or brass. Experiment with this principle and check
is deprassed until the note reaches full volume or the Application section for more specifics.
the key is released. Move Ihe Atlack slider to "0 Lower the Altack slider to ‘5’ and notice that the
and hoid any key down — the sound will bulld gra-  [ia reaches full v . .

. R clume much faster. Experiment
duaby from silence to full volume, cutting instantly with various Attack spesds and note lenaths. notic-
back to silence the moment that full volume is ina th PEECS | engtns,

] . g that the Attack setting does not directly alter
reached. if you pick up the key before the Altack . o
oo : the volume of any note — just the amount of time
has reached full volume is reached. If you pick up needed to reach the maximum
the key before the Attack has reached full voiume, i
it will end at that point, This allows you to control
Decay The Decay shider controls the time needed for a silence ag long as your finger is held on the key.

note to diminish from full volume at the end of the
Altack to silence or the level sel by the Sustain
funclion. Move the Attack shder to 'O’ raise the
Decay slider to 10, and play a long note. The nole
will begin al full voiume instantly as dictaled by the
Altack shider, then fade smoothly, gradually o

The Decay is once again only tesponsible for the
note until the key is released, and raising alt keys
tefore the Decay is complete will again end in
abrupt silence with our setiings. Experiment with
various combinations of Attack and Decay lengths,
ending with settings of '3' for each
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Sustain

The Sustain slider has already been referred to in
the Decay section, and is not a time funclion but
the level to which the Decay will fall while any key
is stitt held down. With the Sustain at ‘0’ any
Attack/Decay combination will end in silence ro
matter how long a8 key is held. With the Sustain
level set at 10, a note wili stay at full volurme from
the instant the Attack is complete until the key ig
released - virtually cancelling the Decay function
and giving the note no ‘internal’ change in shape
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during its length.

By using different combinations of the Atack and
Decay lengths and Sustain level, sophisticated
shaped notes are possibie such as the exira
emphasis &t the beginning of a string down bow,
held brass notes, or the burst at the beginning of
percussiva instrument notes such as piano. Ses the
Application and Paich sections for specific uses of
the Sustain function.

Release

The Release slider control is responsible for the
note from the instant the key 15 released — taking
over from the Attack, Decay and Sustain which end
at the point, as we have seen. Leave the A D& S
alt set al abouwt '3, and set the Release at "10".

Hold a note long enough sc that the Altack and
Decay are completed and your note is rasling on
the Sustain level When the key is raised the note
will continue, gradually fading to silence. Repeat
this procedure, lowering the Release time in several
steps until you are down to the abrupt, instant
Release a!l ‘0" that we experienced before.

Leave the Release slider at '2" or so for a pleasing.
relatively short Release, set the Attack and Decay

sliders at "', and experiment with short notes, inter-
rupting the Attack and Decay cycles at various
points. Here you will discover the full extent of the
extra keyboard control mentioned at the end of the
Aftack description. Pressing and releasing a single
key produces & Gate beginning and ending at
thase respective moments. The Release function
will begin when the Gate ends — regardiess of
when it ends. The Release, then, will {oliow the
Gate logic as described — in legato playing, the
Gate will begin at the first note and end the first
instant that all keys are raised. Practice with this
principle and patches presented within this manuai
lo play the SH-2's keyhoard to a major advantage
for added realism and conlro!.

tnvelope Modes

The SH-2 Envelope may be activaled by the
keyooard in three different ways, each with its own
advantages. The Envelope Mode switch lets you
choose between Gate and Trigger, Gate, and LFO
options. Your SH-2 gives you this choice to give
you the ulgmate in flexibility and expression in all
applications.

With the Envelope mode selector in the Gale &
Trigger positicn individual spaced notes will each
have a complete envelope shape of #s own. When
legato playing is used (overlapping the playing of
two of more keys) new notes will re-attack from
whatever point they had reached in the notes they
are interrupting. This principle follows the Trigger
logic: new keys pressed on the left will re-attack
while new keys to the right will not until any kays
to the leit are released. This type of playing allows
very fast playing in which totally clean keyboard
technique is not absolutely necessary, and is par-
ticularly useful for sounds with & quick attack and
a refatively low sustain level. Check the Sustained
Guitar patch give later for a typical example.

Placing the Envelope mode selector in the Gate
pasition offers a second option. Individually spaced
notes will each have a complete envelope shape.
Legato playing will produce new pitches (accord-
ing to the KCV logic described earlier), but the
envelope will continue on as if it were on long note,
In 2 patch such as the Shufile Bass shown later,
this allows you 10 produce the sound, of re-fretting
notes without re-plucking them. When you place a

clean break between noles they will re-attack.
Legato playing will allow the series of notes to cor-
linue 1o fade. Practice using this technique will give
goed control and a sound with variety and interest
~~ an area where most other synthesizers fall short,

Some sounds will nesd a detached keyboard tech-
nique to sound their best, In a siring instrurment
patch, for instance, either the Gate or the Gate and
Trigger positions played legato will lose the realism
that would be generated by a fresh release and
attack from detached playing. Also, in legato play-
ing & ‘click’ will be heard as the notes switch ins-
tantly to new pitches. Experience will show you
which of these two mode options to choose, but
there is no substitute for developing a keyboard
technigue where light playing and at least a
Minirmum separation between notes is possible.

The Envelope mode labetied LFO is controiled both
from the Keyboard Gate and the Modulater LFO.
When a key is depressad, the Keyboard Gate will
aliow the Modulator LFO o repeatedly activate the
Envelope at the speed set by the Modulator Rate
contred, and indicated on the associated LED
indicator. This repeating Envelope will continue as
ong as any ey is held down, ending the instant
that all keys are released according to the
Keyboard Gale iogic explamed earlier This mode
is especially useful for instruments needing fasl,
cortinuous repeating notes such as the mandolin,
baro of marimba.



18

Control Options

The creative control of the SH-2 includes Porta-
menio, LFO Modulator, and Bender secticn control
cptions. These controls are simple to aperate, yet

add much lo the expressive control of the syr-
thesizer in performance. Return all controls to the
basic paich and proceed {0 explore these controls.

Portamento

Portaments is a slide from one pitch to ancther,
much as a trombone might. The Portamento con-
trol delermines the time required to change pitches
when different keys are pressed. The Portamento
stider is found directly to the left of the keyboard,
and is actually a function of the Keyboard Control
Voitage and its contro! of pitch

Set the slider at ‘0" and the keyboard will react to
the keyboard with instant pitch changes. As the
slider is raised, new keys pressed will slider from
the last pich to the new one, taking longer as the
contral is raised further. If you stiike the same key

wice in a row, there will be no slide since Porta-
mento works between the fast note struck and the
new cne — in this case the same note.

Porlamento stops when the key is released, and is
best used in melodic situations with a quick slide
and witt allow the melody to sound clearly. Longer
poriamentos are best used carefully for single
notes or for effects — experience is your best
guide. Portarnento may be introduced or changed
at any ime during performance, adding variety and
interast

Modulaior Section

Tre Modulator control section is located at the
upper left hand corner of the SH-2 control pane!
and is used for producing regular changes in pitch
and tone such as vibrato, tremolo, tills and effects.
The Modulator section includes a Low Frequency
QOsciltator {(LFO) and a Sample & Hold circuit. The
output of the Modulator can be used for modulat-
ing {changing) pitch through the VCO's, tone by
varying the Pulse Width in the YCO's, tone and/or
pitch within the VCF, and for repeated gating of the
Envelope.

The Modutator Mode switch determines which
waveform will be used for VCO and VCF modula-
tion. The three options include: 7\ (sine wave),
i1 _j{square wave), and Random (5/H) for the
Sample and Hold output

The Rate Slider controls the frequency (speed of
change) for all Modulator ocutputs. Raising the con-
trol increases the frequency, which may be
monitored with the associated flashing LED.

Using the basic patch, experiment with the three
Modulator Mede switch options at varicus rates by
raising the VCO and VCF MOD sliders singly and
together in various amounts. The sine wave output
will give smooth pilch or tone changes usually
used for vibrato and tremolo. The sguare wave out-
put gives steady, rhythmic up/down pifch and tone
changes most commonly used for lritls with the
VCO's.

The S/H oulput produces regular rthythmic changes
in pitch or tone of a randem depth. The 3/H effect
is a charactenistic of synthesizers most often
apphed as VCF MOD with & generous amount of
Resonance — {his gives a pronounced effect with-
cut disrupting the identity of pilches being played.
All three modes have therr shape and rate deter-
mined n the Modulator section, their application
and depth determined with the VCO and VCF

MOD shiders.

When the "\_, Defay Time control stider is raised,
pressing a key on the keyboard will delay the
effect of the Modulator sine wave output on the
VCO's and the VCF. This Delay follows Keyboard
Trigger logic with separated notes having delay,
while in legato playing new keys depressed to the
left will introduce 2 rew delay but a new key {o the
night will only delay as keys to the left are raleased.
_Raising this slider increases the delay time, lower-
ing it fully results in a continuous output with no
delay. You may wish to experiment with this func-
tion using different ameounts of VCO and VOF
Modulation and various delay lengtns. Notice that
the Delay control has no efiect on the Square wave
and Random S/H outputs of the Medulator,

Th_e Modufator has a smeoth, regular output which
15 internally wired into the Puise Width Modulation
section of the VCO's as discussed earlier. This aut-
put is not effected by the Belay time control or the
Modulaicr Mode switch, LFO Puise Width Modula-
tion usually uses an LFO rate tetween ‘0" and '3
and a moderate amount of Pulse Width slider con-
trol and has noticeably more effect on low pitched
notes than on high notes, so set your patches
accordingly.

The LFO within the Modulator section may also be
used for repeated gating of the Envelope section
as described earlier. This output is hard-wired to
the Envelope Mode swilch and only the Modulator
Rate controf and its associated LED indicator have
any bearing upon it it is usefid to note that all
Modulator section outputs including VOO and VCF
maduiation in all thiee maodes, Puise Width
Modulation and receated Envelone gating are all
linked 0 the same LFO t¢ aliow coordination and
control gver those affects
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Bender Section

The Bender section allows you o change pitch
and/or tone freely as you perform {0 add expres-
sicn and spontaneity. The Bender lever itself is
center-sprung to retumn to its original setting reliably
after each bend for great speed and accuracy. The
center position has no efiect on the 5H-2 sound

or settings, while the left and right extremes of
movement (labelled — and -+) achieve the same
amourt of bend in opposite directicns.

The effect of the Bender is cetermined by the VCO
and VCF Bender Sensitwity shider controls. These
may be set either separately or together 1o achieve
the exact amount of sharp or Hat pitch and/or
brightar or more meliow lone change with exact
predictability and conlrol

VCO bend will always change pilch. It is conve-
nient to have the extreme limits of the bend controt
slop at the musical interval most useful to your
patches, usuglly a half-step, step or 2n octave.
Using your basic patch for now, try this procedure
1o set the VCO bend easily and accurately: hold
any note with your fight hand, hold the Bender
lightly at its most positive position with your left
thumk, then slide the VCO Sensitivity conirol slowly
upwards.

You will hear the pitch of your note rise — tune it
to the desired interval above the nole you began
with, To check yoursell, release the bender and
press the note on the keyboard that you were aim-
ing for. Check this against your original note with
bender, repeat if necessary. You wili find that you
usually use the same bend for most paiches and
that the adjustable bender makes this possible with
100% accuracy.

Pitch bending on the SH-2 will normally have
exactly the same effect on VCO-1, VCO-2 and the
Sub-Oscillator. A special Bender Swilch within the
VCO-1 seclion defeats the effect of the Bendsr on
that oscillator, allowing VCO-2 to bend in pitch
while VCO-1 and its Sub-Osciilator remain station-
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ary. This switch allows special effects such as
bending from unison to a paralie! melcdic line,
most easily dore by pre-setting the desired interval
with the VCO Bendar Sensitivity control, as
described.

A problem with other multiple oscillator lead syn-
thesizers is that most parallel musical lines cannat
cenform harmanically as changing intervals are
needed. This results in many wrong noies uniess
an extiemely safe interval such as an octave s
used The SH-2 VCO-1 Bender switch overcomes
this fault quite easdly. One example might ure the
oscillators to a Major third (perhaps C and E), and
set the VCO Bender Sensitivity controt at & half-
step. assigning it to VCO-2 only. With this setup a
fuil pitch bend fiat wouid give an interval of a Minor
third (C to Eb), no bend would give a Major third
(C to E), and a full pitch bend sharp would give a
Perfect fourth (C to F). With a small amount of
praclice this and other tunings wili open areas of
meledic and harmonic freedom never before possi-
ble with lead line synthesizers.

The VCF Bender Sensitivity control will change the
tone of the Audio Mixer output as it passes through
the VCF. By combining VCO and VCF bend. a
plt_ch bend becomes more dynamic by becoming
brighter as it bends sharp, more mellow as it
bends flat Remember that if the VCF Cutoff is fully
open either manually or through other controls that
it cannot be bent in the positive, brighter direction.
The same applies to the reverse — you can only
benrd the filter down to the exient that it is open. It
should also be noted tha! VCF bending will change
the pitch of any notes preduced by pushing the
VCF Resonance into self oscillation.

The various uses of the Bender section are best
practiced using patches presented later in this
manual and by listening tc examples in live peror-
mance or on fecord or tape.
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You are row ready to piece the aural and technical
information gained n the last section into a practi-
cal, useful whole, Twe approaches are necessary to
schieve fre grealest success: an examination of

the basic approach to learning/playing synthesizer,
and a study of specific musical applications aimed
at giving a mastery of synthesis in general and of
the specific advantages of the SH-2 in particular.

Basic Patching Position

When pursuing any sound on a synthesizer, it is
usually test to start from & standard basic position
of patch, a setting which pre-suppases as litie as
possible by leaving control sliders closed and
ewitches of sliders which are always active in the
peosition miost commaenty used. This beginning point
will avoid having rernamnders of the last patch con-

fuse the building of the new orne, and will lead to
quick ¥oubleshooting since you will be totally
famikar with your starting peint and each variation
you have chosen to make This approach will not
gramp your creativity by imposing decisions upon
a sound that you have not specifically chosen.

ERoland SYITHESICER sk-2

Such a selting is presented here. As you become
rare familiar with the SH-2 and it becomes more
an extension of yourself, you may with to modify

this basic starting position or even eliminate it For

now, lry refurning to it each time you begin to
patch — it will only take a moment and can save
much frustration.

Methodical Practice

It is imgortant to understand the musical uses of
each SH-2 contrdl in as many cifferent situatians
as possitle. Try each patch given in this manual,
egardless of your persenal musical preferences.
Understand the main points of each, then spend
time to adiust each control and discover the
various optlions available.

This methodical approach has many advaniages.
Each musician has different personal preferences.
is gealing with different amplificgtion and acoustic
environments, and not every SH-2 will react to the
same paich in exactly the same way {just as other
fine musical instruments all have their own
individual characten. You will develop variations on

each palch, or entirely new palches, which may be
memorized or notated on a blank patch sheet for
future reference. Most important, you will learmn how
o manipulate the SH-2 quickly and with real
understanding.

The SH-2 has the simplicity, scund quality and
subtle control options to allow you to achiave a
new level of musical expression and freedom. With
practice you will get to the point where the SH-2
becomes an extension of your musicianship, when
you will instinctively know how to get a sound you
hear or imagne, ¢r how 1o alier a patch to suit your
reads exactly.
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Additive Synthesis

The SH-2 is designed to ofier musicians the ulli-
mate in controlied flexibility. To take full advantage
of your SH-2's capabilities you shouid take time
to experiment with the sonic options offered by
mixing its two VCO's and Sub Oscillator through
the Audio Mixer.

Any sound based upon a single oscillator manipu-
lated with a filter is using Subtractive Synthesis. In
Subtractive Synthesis a waveform with a rich tone
{coniaining a certzin combination of sine wave
overntones is the starting point. That tone is then
shaped with resonance and/or filering — over-
tones are emphasised or shaved away, but nothing
is added.

The SH-2 allows you to combine the process of
Subtractive Synthesis with Additive Synthesis. By
combining the outputs of VCO-1, VCO-2 and the
Sub-Oscillator you can build a new, complex tone
(wavefarm) that is the sum of &l overtones con-
tained in each of the origingl parts. This new tone
may then be sent for processing by Subliactive
Synthesis using Resonance and Low Pass filtering
in the VCF. Thinkirg in thesa terms extends you
beyond using the oscillators only for extra notes
into entirely new areas of sound.
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The SH-2's design contains several disting:
advantages for building tones using Additive Syn-
thesis. The fac! that VCO-1 and the Sub-Osciliator
are rigigly locked into {une one octave agart
relieves the difficuities of tuning three seperata
oscillators in exact beat-free relationships — an
important factor in mixing to sound like one note
tather than several. The pitch stability of both VCO-
1 and VCO-2 is aiso hefpful here — once warmed
up and tuned. the SH-Z oscilizfors should keep
any relationship, you set

A second advantage is the sine wave offerad Dy
VCO-1. Every other waveform containg 2 complex
set of sine wave overtones which will alj be pre-
sent when two waveforms are mixed. A sine wave
has no overtones, enabiing the VCO-1 sine oulput
to be mixed with any complex VCO-2 wave form
wilhout adding its own character too strangly — it
becomes a single new overlore which may be
mixed in &t any pitch or volume level you choose,

Use the Audio Mixer to control your new fone —
balance the three sources 5o that one tone is
heard, much the same way that organ drawbars
are mixed.

Real-Time Patch
Changes

To get the most musical vitality out of your SH-2
alter its sound while you are actually playing to add
interest and remove predictability. Change the
sound as you play by adding/removing/or aliering
Portamento. Change waveforms or envelope
shapes. Discover useful varations of patches or
different patches which are very close in settings
and may evolve from one to the other as you play,

The concept of ‘evelving’ one patch lo another is
also useful for developing speed and accuracy for

on-stage palching. You can find ‘chains' of patches
which require only simple chahges to move from
one 1o the next, yet give significant new sounds
and a farge change from the teginning of ine
chain 10 the end. Basic String to Brass to Tuba to
Bass Guiler is a good example — changing VCF
Cutoff and Envelope Mod, then Range, and finaily
the ADSR settings through the chain and fine
adjusting other controls as you go.

Custom Patching

Making your own patches to malch a sound you
have heard or are imagining is very rewarding, but
often avoided as 'too difficult. Many musicians just
fiddle’ until they get what they want or what they
are willing {o settte for, play patches out of bocks
without tailoring them to suil, or play the same
sound =il the time. Mastering your own palches is
not all that difficuit — only requiting a ceriain
amount of experience and practice, and a logical
appreach. A surnmary of one such approach is
presented at the end of the Patches section of this
manual. Waork your way through the Patches given,
try cusiomizing them to your own needs, {hen try
creating your own sounds and you wiil get the
most out of the SH-2's vast potential.

There are several pitfalls or traps which are com-
mor with synthesists working on new palches.
Awareness of them can ghiminate several and
mirumize others.

Sounds created i your imagination present special
protlems, These totaily absiract ideas are hard 1o
hofd on to, and tend io fade away or evoive nto

other ideas. Your mind has a tendency to accept
your new patch as ‘correct’ when you know that it
|s_n't — the idea you are trying o hold in your mind
slips over and becomes the sound it hears. The
only answers are concentration o hoid the idea
gnd speed o complete the patch while your idea
is still clear in your mind. Set up basic parameters
before you listen and work quickly o give your ear
the least temptation be distracted and change.

Listen carefully to any sound you wish to copy. Do
not be fooled by an emctional reaction lo the effect
of the sound, listen to the sound itselt. A Vidlin may
sound rich and sweet {o a listener accerding 1o his
emalional respense, but the sound itself is very
bright, with a bit of & buzz in the tone color. Leam
lo analyse sounds quickly and accurately.
Reference {0 a record of tape will halp keep you-
On the ricnt track and s good prachce, but don’t
Gel oo hung up with ansclute precision — your
audience weon't B8 making side-by-side com-

RRAISCNE 25 you play.
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No sound created by 2 synthesizer i actualy com-
plete untl it reaches the ear of the listener. You
must net only congider your own amplification,
effects and room accustics but listen for those
same things in instruments of sounds you wish o
mitate. Listen for revert, phasing or flanging, wah
pedals, or any other influences over a sound
ncluding specialised amplification such as over-
driving 2 small amp 16 ¢et a particularly hot lead
sound.

Pay pariicular attenton to reverk. Acoustic instru-
ments are played n setangs with varying amounts
of natural reverperatan — the time it takes a
scurd o die away o sience as it bounces around
ihe room. Tris efiectvely exlends the Release’

tme of those instrumenis. Many electric/electionic
nstrumentalists achieve this room’ effect with a
reverh unit within their amplification equipment or
as an extra in their amplification chain. If you have
no reveily available, your sound may seem flat and
wo dimensicnal. Te compensate, add just a touch
of extra Release length to your setiings — this wil!
simulate the extia 'ung’ of from acoustics, Listen to
scunds you wish fo use on your synthesizer as Lhey
appear on records. Sounds like Strings ars usuaily
recorded in of simulate the sound of a targe hall
{ots of reverb), and many syntresizer sounds
gcorded by the great players use large amounts of
revert in the studio — your sound won't measure
up to theirs uniess you take reverb into account.

Style

One last but very imporant note: every patch is

created with & certgin musical or performance style -

i mind, and will sound its best only when played
in a simifar style A wind instrument patch wilt
scund cdd i you do not put rests in at regular
intervals for the ‘player’ to ‘breathe’ The listener
may not know what s wrang, but often will sense
the omission when he should be subconsciously
appreciating the extra atlention to detail. A lead

solo patch ntended for iync music lines with subtie

pitch bending will sound entireiy ditierent # played
in @ npping fast line with wild pitch bending. Copy-
ing other sounds and styles need not be negative
Of un-creative -- many new styles are born from
an understanding of previous work and borrow
from others. If you admire a particular performer or
sound, den't just go after the sound, you must
study the style.
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The patches presented in this section present both
quick access to useful sounds from your SH-2

and & way to study specific applications of the
principles and techniques discussed earlier. An
approach fo setting up your own patches is given
at the end of this section, and blank patch sheets
are supplied for you t¢ photocopy and use to
nctate your own patches of any modified version of
those presented here.

Set up the patches as marked, using the text gven
as a further guide There are only two ruies to
follow in using these palches: all unmarked siiders
shouid be left fully down, and any unmarksd
switches may remain in any position. To avoid con-
fusion, return to the Basic Patching Position each
time you begin a new patch. That Basic Patch is
repeated here for your convenience:

‘Zipper Lead
(with Portamento)

= Roland SYNTHESIZER sk-2

resonant release.

sound.

Thick synthesizer lead sound with long,

Sub Osciilatar is optional for a heavier

Portarmento should be set according o the
speed of playing and the size of any jumps
in the musical fine. Keep Portarmento fast
enough 1o identify each note clearly.

Sustained
Guitar
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= Roland SYNTHESIZER -2

volurme Knob wilh your left hand.

Increase the volume during long sustains
using a volume pedal between the output
ard amplification, or by adjusting the SH-2  tefore notes bent fiat

Pich bend 2 whole or half step, as a
guitanst would. Put a1 least & short space



Lead Line in
Motion

E2Roland  S¥ITHESIZER su-2

A gred lead sound with narrowing pulse
wave changmg the tore of lorger note
Defayed vibralo enters at end of one
SWEED

Pich bend a half-step or step. Vibrato will
enter at end of bend if you time your play-
irgg that way

A good paich for tast playing ~ instant
attack and release (Gate) give speed and
clanty regardless of keyboard technique

NOTE: Cptional Sub-Osciliator two octaves
away lends weight and thickness. Use the
Audic Mixer carefully — if too much Sub-
Oscillator is mived against'the VCO the
Pulse Width sweep will be obscured.

Flexible Lead
Line

E2Roland SYOTHESIZER s+-2

Great for subtle meledy work. Try pitch
bending away-and-back from notes held,
or begin above or below pitch by bending
in fest immediately before. Use reverb i
available.

CPTIONS:
1} Switch VCO Waveform selecior .o ")

for & brass sound.

2} Swilch VCO Wavelorm selector o1
Pulse Width Mod. for a more
aggressive, synthesized sound.

These opticns make this pateh very flexible

for switching sounds during a piece or

Guickly betwesn numbers,

‘Chick Korea’

Lead Line

i

PHOMES oufeut

o 001 (ole]

2 Roland SYNTHESIBER s+2

Play both legalo and very short staccato
shyles.

Use pitch bend — small, subtle bends in
mid-phrase, full oclave bends quickly a

the beginnin 0 of a note and sprnging back
at the end of a note. and slower full ooiave
bends on longer notes NOTE: ere

changes with pich bend for a mare
aggressive sound

Use & LOT of reverh of it is available,
MNOTE: the Ca e and Tngger Envelope
Mode 15 uced so that notes will speak
clearly in fast playing. NOTE: deeper
celayes vizrato than normal

s
Tt

(=4
ot
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Telstar'
.\
@Holand S?ﬂThESiEEH SH-2
A good lead scund. reminiscent of that
song from the sixties)
tse reverb if availabie.
‘Clarinet

60| gi'ﬂ

LATE
&) o Q

AUDID N

FE2Roland SYNTHESIZER sk-2

Flay SHORT notes — don't hold keys for Use reverh if availahie.

long.
g 7 o A chorus pedal is useful as an optional
Usefdl for 'funky backing — think in style.  effect

MOD in VCF alters sound sightly as play-
ed, adds varigty and interest

Funky Lead with
Wah Bend

Ext BaTs =" GATL puon ouThu?
“ ‘ l‘
o

Rofand SYTITHESIZER sn-2

Similar to Electric Clavichard but mere
capabie of carying a lead line.

Use positive and negalive tend for Wah-
Wah control
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Flexible Bass
Gt Celawis | votder | (
i
%ﬂ -
@Roland SYNTHESIZER s4-2
Tris base paich uses the Gale and Trigger 23 Switch Pulse Width Mode to manua! for
Erveiops Mode and wentical Decay and a more clear, precm: sound. Suitable for
Release tmes for playing ease. Country & Westarn.
OPTIONS } Swich 10 the " waveform for a sim-
1) As marked for a tuzzy rought rock m ple walking bass styie
T rolt sound.
‘Waw' Lead

6l66|66|

aLien

B2 Roland  S¥NTHESIEER sv-2

Bender cenirols pitch and 'Wah!

Tone is bright at top of keyboard fo 'cut
through' and be heard thfot,gh the sound
of a band.

Shuffle Bass

= Roland SYNTHESIZER sn-2

dle and botiom of keyboard

TECHRICUE: Use of Gate Envelope Made
allows legato playing to gwn a new pitch
without 2 new attack — as i the sinng
was refretted 10 8 new piich wilhout beng
plucked agam. Detached playing gves
ftesn attack for each note. Practice 10 gan

A very round, full sound — best at the mid-

centrol cver which notes get a fresh attack
ard which cres don't 10 add to the variaty
ard flexibiliny of the sound

NOTE: Tre Helease time I8 shorter than the
Decay urme for further control flom the
keybeard .O\E Sub-Cecillator adds
thickness without turing.

o(‘[)
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Compressed
Bass
{
H
Holand SYITHESICER sw-2
This patch gives two distinct bass sounds stop short if dampened with your hand and
from one paich, determined by keyboard this should come easily Practice to control
technigue. Keyboard technique here is how each note will sound.
cpposite 1o ‘morm'ai‘: rotes heid longer MNOTE: this palch is excalient to add a
sound short and ‘compressed’, notes play- dynamic ive feel to sequenced bass pat-
ed very shcrt with a ‘plucking’ action ring terns using a Roiend CSQ digial
long and bright. Think in terms of the key '
being a string that will ring if plucked and sequencer. Record slow, playback fast
Growling
Bass
= Roland SvNTHESIZER k-2
= N A more synthesized bass sound with a
) ' thick, growling tone and an instant attack
and release.
Funk Bass |

pronis f ouirsr
@ "—‘.-‘.

GATE 1
@] Ky W
AUDW v INPUT

I

Roland SYNTHESIZEER sk-2

A funky synthesized bass sound, Expenment with other envelope shapes
Good with pitch bend. Try bending during ~ S4eh as U Altack and Release times or an
a rest before Jong notes, bending back into cccasional longer Attack time adjusted as
the note as it begmns yeu play

— Tey the keyboard technique described for
' Shuffle Bass patch.



Inverted

Punch Bass
= Roland  SYNTHESZER sk-»
A synthesized bass with an initiel ‘punch with a slow attack. Use 2 detached
followed by a rise in tone and volume, keybaord technique to get the ‘purch’ —
Allows fc piaymg with clear attacks and 1egato techrugue gives an alternative growl-
the dynamic forward moton you would gel  ing bass without the ‘punch’.
Tonewheel ‘

Qrgan l

E2Roland SYNTHESIZER s4-2

There are many good variations on this
one;

1) The ‘key chick' is brought in with the
VCF Enveiope slider — it can be
removed or aliered lo laste.

2} The ‘drawbar sound may be alered by

lowering the VCF cutoff to taste.

3} Experiment with other waveforms and
Sub-Oscitlator settings.

4} Vibrato may be introduced with the
VCO MOD slider at different Medulator
rates.

Upper and Lower
Register Flute

o vssn

§El§i

lO .00 Q00

<3+ mor

E2Roland SYNTHESIBER sH-2

Play with a detached keybaord technigue
except for scale tuns ard trills — this is n
character and avoids ‘chicks' bebveen
notes.

Upper register {shown) is bes! played on
the keybaords top end.

Switch to 8 YCO range for lower regrst ter
ard play the lower end of the keytoard
Trus gwves a good breathy scund for siow
passages,

When plavirg remember to put in rests for
‘breathing

Adpst velume when switching registers as
needed Charging volume during playing
adds expression — try a volume pedal tet-
ween the 8H-2 and amp

Use reverg
effectve

avalable Ech
an fute

15 also very



Jazz'T{umpet

GATE

©|00

(VLI RTA eyt

.:uru

= Roland SYHTHESLEEH SH-2

Notice the biting attack, the brass tonguing
effect that a short attack gives. Longer
atiacks give wah-wah mute or french horn
options. Gate and Trigger Envelope Mode
cives accurale attacks to all notes.

Quickly chipping the VCO bend one

octave at the very beginning and end of
notes gves a jazzfrock ‘pinch’ for the high
notes, the lack of siability frorm reaching for
those 'impossible’ notes

Use reverb it available.

Sax
..... ¥ =@ = .
A il d 4.
@ﬁﬂ—@@©@%§
=39 ”
- £ 1[ je]s] [e]e]e) .
E2Roland  SYTHESIZER -2
Sax is difficull to synthesize because it Bend the VCF before & note or passage 1o
sounds many different ways, even within add variety while playing.
onre solg, and because its technique offers . e
very-fast and technical playing ability. For M{cve;_thetModu!a}gr Rate to 110" fo get
best resuits use the fiexibility of this patch, SrOWIng lone which may be used as
practice, and listen 1o sax players. shown or with ‘0’ Delay. You may also
' ; bring the VCF MOD slider in only as
Legato and detached playing scunds neaded with your left hand.
differeni — use both.
Clarinet

HOMES oufeur

E=Roland SYNTHESICER si-

Tnis palch is a geod, simple example of
combining a manuat VCF cutoff setting
with ADSR modulation of the VCF.

Both legato and detached keyboard techni-

glues sound commect, each coniributing a
different Clannet playing style. Practice
both so that you may alternate between
them {o gel the most cut of this patch.
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ViolinViola
| ®|0
. e [ =@
A I
R : QJ
2300 I | |
E=2Roland  SYTHESIZER sw-2
Piay with a detached keyhoard technigue.
Short notes will be softer and lighter than
longer notes.
Set the Release time just long enough lo
sound natural Use reverd il at all possitle,
Bassoon
=Roland SYNTHESIZER s4-2
This patch is a good example of using For best results pizy in the middle and bot-
Resonance to change tone instead of torm end of the keyboard
emphasising motion within the filter, Use reverd if avaiable
Xylophone

GAtE

.}

purFut

ext

O | ¢

EWLTL 31

GATE

.

[N §

=Roland SYNTHESICER si-2
| |
I Try switching 1o the Envelope Mode and Trigger or LFD Mode, or switch bet-
' labelied LFG and Xylophone roflis on any  ween them with your Telt hard as you play.

ANER

key. at a speed determined by the Modula-

tor Rate. You may choose either the Gale =S¢ 1BVErD i available

g
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Vibraphone

i
|
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|
|
i
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I

FEERoland SY1THESIZER sk-

Tris patch is 2 good example of combin-
ing the VCO and the Sub-Oscillator square
wave two octaves down 1o produce the
sound of one single with a complex tone
color,

Best played in a slower, melodic style.

Female Voice

= Roland SYTTHESIZER su-2

= |

@ [‘j Careful settings and slow, lyric melody 'S and 6.

Rl N lines will yield an ‘aw’ sound.

wjul: 3}; ‘ _ Try @ small amount of portemento.
R[N Pay particular attention to the Cuteff and Use reverh 7 avai
- ; Resonance setings — experiment around reverd i avaiiable.
i

Chirping Birds o
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= Roland  SYNTHESIZER su-2

This palch is a goad example of both LFO Press diiferent keys for different lenalhs of
gating of the Envelope and of using the ime, crenging the Modulator Rate bet-
VCF as an oscillator, WEER notes




WwWind
E2Roland SYNTHESIZER sk
Press the release the botiom key. A good the howling {ransing it toc far will result in a
exampie of the Noise wavetorm, and the screeching sound)
Hold function. S )
Lowing the Resonance completely elimi-

Resonance 15 responsibie for the howling nales the howling of the wind and gives a
of the wing — raise it slightly to increase sound simdar to rolling surf,

Synth Drum |
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ERRoland SYINTHESIZER su-2

Different pitches are available from
difierent keys.

Play rhythms and short 1alls on keys — the
Gate and Trigger Envelope Mode will aliow
fast playing.

Kick' Bass Drum

Gatt
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A b INPUE Burpur

= Roland SYRTHESISER su-2

Strike a key n e mddle of the keyocard  Bhythm unit with is programmaiie ngger

— difterent keys will change the sound outpul. Simply piug the rhythm units Trig-
Experment with different drum sounds as 5 OQutput o the SH-2 Gate Inout and
an axtension of the Roland CR thythm you have scced a custom dium, Synin-

Drum or other etiect

units, and especially the Boss DR-85 Dr



Inverted Synth-Drum
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Gifterend pilches are available from
cifferent keys.

Piay rhythms and short rolis on keys — the
Gate and Trigger Envelope Mode will aliow
fast playing.

Raise the VCF MOD siider to 7" for
delayed special effect

Driving Random Pitches
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= Roland SYNTHESIZER sk-2

Play any key on the upper end of the
keyboard. The Sampie and Hold will give
both random pitch and tore changes while
the LFO gating of the Envelope repeats a
steady, driving beat.

To use this sound without the pitch

changes, lower the VCO MOD slider o ‘0,
switch the VCO Range to 32', and raise
the VCF Resonance to ‘7 — you will get
the driving rhythm and tone change with-
out losing the identity of your musical line.

Heavy Random |
Tone Colors

EXT

Roland SYTITHESIEER su-2

A heavy bass synthesizer palch using
Sample and Hold o provide a rhythmic
change in tone color during the Sustam

and Release of each note. Piched are not
effeceed so the musical line does not Icse
is wentity,
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Designing Paiches

Designing your cwn patches s very rewarding and
not all that difficult. You should always begin by
lisiening carefully {o any sound you wish {0 syn-
thesize, clearly visualizing in your mind any sound
you wish to creaie. Once you have a strong
enough idea about the sbound you are seeking
that you can base decision upon it building a
patch for that sound can follow a logical process.

Figure 2 represents one such process, buiding a
synt_hesizer sound as you would a pyramid —
beginning with solid foundation, adding building
blocks, and tying it il together with a capsione. If
your foundation blocks are not corract or at least
reiativeiy close no degree of subilety with other
butiding blecks can correct the error.

(Figure 2)

CAPSTONE
ﬁ STYLE ]
1 SURing your performancs |

1 the sound
L

style and imagination to ]
1
|

lother internal effects!
| such as PWM, S/H,
fec

external effects sucn|
as reverh of tone ‘
controi i

r
j Bencer pitth and/er tone how much? ]
: how often ;

Portamento how much? Comtnucus |

ofr ceeasional? :
i

Keyboard technigue and its influence on ADSR, Mog delay, elc

| S—

Vibrato-needed? | Resonarice-tane, Env. mode-Gate, ‘ Tremolo-needed? I
depth? delay? | motion Gate + Trigger ! depth? delay? !
L : |
; 1 ¢ .
1 PITCH | | TONE N VOLUME
VCO range. % - Basac VCO wave shape E note volume, shape,
‘ Keyboard use, | | i Actzqn VCF (Envelops Control) or f length as controiled by |
. mix of oscillations. J i Passive VCF (Cutoff sliden ADSR or VCA,
| o + Mix of oscillators i
| Pl
F o U N D A T T o0 N

Foundation decisions concern basic pitch, {one and
voiume. Decide on a basic pilch range, selecting
exact octave and keyboard use as you proceed.
Next, select a basic waveiorm for one oscillator (do
you need the buzz of sawlooth, the hollow clarinet
guality of square, or the nasal quality of pulse?)
and make a preliminary guess concerming whether
the VCF is “active’ (raise the Envelope slider) or
‘passive’ (raise the Cutoff siider). You final basic
foundation decision is the basic ADSR shape —
play long and short notes on the keyboard as you
set these contiols. Keep your mind open about
these settings and adjust them as you proceed,
adding an exira oscillator or mixing VCF centrols
as needed.

Orce you are satisfied with your basic Foundation

decisicns, proceed through the finer points. These
are Dasically self-explainatory, but remember o
keep your basic sound firmly in mind and pay
attention to your keyboard technique — it has an
influence on many parts of your sound.

Ag_ain. the final major congideration is the Style with
which you perform the patch. i you are imitating a
sounc, study the style. If you are creating a sound,
decide upon one style and stick to it

This discussion on designing your own paiches
shows only one of many approaches. As you use i,
backirack and change anything you discover is
faulty. Go back through this manual and study the
text end the patches. The aural lessans learned
there will make paiching easier as YOu r1ecognise
patierns in sound.
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Interfacing capability is perhaps the SH-2's most
striking advantage, an ability to expand in many
directicns and to virtually customize itself to a per-
formers needs. An instrument such as an electric
piaro or guitar may be processed through the SH-
2 for synthesizer style effects, any polyphonic
instrument with a gate output may be linked
through the SH-2 to achieve polyphonic syn-
thesizer sounds, and the SH-2 control inputs and
outputs allow it to be used with other synthesizers
of with units such as the Roland CSQ digital
sequencers for flexibility and freedom to create.

Combining the SH-2 with another instrument gives
much greater flexibility than using the two instru-
ments independently. Either or both may still be
played independently, switched fo play &s a single
new instrument, or used both for the sounds of the
extermnal instrument and of the SH-2 combination
at the same time for orchestiation style layering.
Using a Roiand C5Q digital sequencer with the
SH-2 ailows musical lines either pre-programmed
o prograrmmed as you play 1o be automatically
repeated or aftered at will, expanding the lalents
and capabilifies of a player beyond his normat

hands-and-feet limitations. These abilites are very
helpful in the studio, but virtually essential in live
periormance where a keyboard player must in one
piaying recreate the thick, complex sounds his
audience expects - sounds originaily created
through multi-track recording and/or ihe use of
many Session musicians.

interfacing capability not only allows graat artistic
freedom and choice, but aliows an involved
keyboard setup to be built gradually 2s money
becormes available. Building a system this way pro-
vides the performer with an instrument immediate-
Iy, lets him become more familiar with each instru-
ment as he builds gradually, and aticws hm ©
purchase absciute top quality instruments such as
the SH-2 at each step of the way insiead of buy-
iNng a rmore expensive insirument which com-
promises quality and flexibility in order 1o be more
comprehensive, You may feel confident that the
SH-2 quality and extensive expansion options will
not fock you into a ciosed concept that must be
traded in and changed completely each time your
musical needs change or expand.

Interfacing External
[nstruments
Without Gates

An external source with no Gate outpul such as a
microphene, an electric piano or efectnc guitar may
be processed through the SH-2 using the Audio
Mixer, VOF and Modulator sections. The VCO,
Enveiope and Delay Time functions of the SH-2
cannot be used in this applicalion because there
are no Conirol Voltage or Gate commands for
them to foliow.

Example 1 uses the natural volume shape of the
Rofand MP-600 Electronic Piano to modulate or
move the filter using the SH-1s self-contained
Ervelope Follower. The Envelope Feliower in the
VCF raises and lowers the Cutoff Frequency in
direct proportion to increasing and decreasing
volurne levels from any incoming external signat.
The MP-800 is an ideal instrument {or this applica-
tion because ils touch sensitive dynamics let you
control the depth of the SH-2 filter sweep from
the piano keyboard, it has an adjustabie Decay

tima to shape the filter sweep, and includes both
mixable Tone sliders and a six band Graphic
Equalizer to control the sourd presented o the SH-
2 for processing. Biock chords or unicn rhythrns
work best with this patch because there is only
one set of synthesizer components to process the
summed output of the pianc. The same process
wilt work with other external instruments, using the
nafural note shape and tone for a basic starting
point.

Examples 2 and 3 continuously pass the external
instrument sigral through the SH-2, adding either

a conslant Wah-Wah or Sample and Hold effect to
the sound as it passes through the VCF, acting as
a scphisticated elfect device. You may find the
Sample and Hold patch the most effectve, since
that effect is exclusive to synthesizers and therefore
unexpecied and unusual on other instruments,

interfacing External
Instruments With
Gate Outputs

The most popular apgiication of SH-2 interfacing
is with polyphonic keyboard instruments that have
Keyboard Gate outpuls such as the Roland RS-09
Organ/Strings and the Reland SA-09 Satuin. In this
application the SH-2 controls function normally
with the exceptions thal the pitches, basic fone
selection and the Keyboard Gate are provided by
the external instrument (the SH-2 VCO and
Keyboard are not used) When the bwa instrurments
are linked. the combined mstrument s played from
the external nstrument keyboard using the SH-2
controls as an exiension of the external nstrument.

The great advantage of connecting an nstrument

possessing a Gate cutput to the SH-2 is that the
Envelope may now be usad to sweep the fiter —
& critical elemen! in many synthesized socunds. The
gate will also initiate the delaved LFO cutput of the
SH-2 medulater, althougn you are restricted o
applying it as Tremcle within the VOF since you
are not using the SH-2 VCO. Instead use the
detayed Vibrato avilable on both the RS-08
Organ/Strings and the SA-08 Saturn oscillatars,
Standard Keyboard Gate loaic is followed, and the
mast successiul kevkoard technique s usuaily o
play 0 block chosds or with unison, separated
rhythms,
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The RS-09 OrganStings has & special Raw Orgen
Output, making it idea! for synthesizer interfacing.
This output is a straight mix or Tone Selectors,
before any Chorus Ensemble of Tone Seleciors,
allowing the RS-08 String and Organ scunds 1o be
used normally whilte providing the SH-2 with a
pure sound as a basis for poly-synthesizer sounds.

Both the RS-09 and 5A-09 provide Drawbar Mixing
conirol over the cutput that you will process with
the SH-2. Each has four paraliel oclave tones at

& 4’ 2 and 1’ pitches which may be mixed in a
form of zodditive synthesis to provide different
wravetorms for the SH-2 to work with. The RS-
08/SH-2 Woodwind patch provided here uses one
shider 1o provided a Square wave. The AS-09/5H-2

Brass patch combines four sliders to provide a
Staircase wave, very similar to the Sawtcoth wave
normally used for synthesizer brass patches. Each
RS-09 drawbar slider provides a pure Square wave
cn its own, while the SA-09 has fcur Tone Selec-
tors which can alter the tones from the basic
square wave before they are mixed and sent for
processing.

Four examples each are presented for intedacing
the RS-08/5H-2 and the SA-08/SH-2 combina-
ticns. Carefully study the dizgram and the accom-
panying text 1o fully understand the principles
behind interiacing extamal instruments possessing
Qate outputs.

Interfacing Digital
Seguencers

& dgilal sequencer may be interfaced with the SH-
2 1 actually play the synthesizer for you, accord-
ing 1o your instuction. A Roiand C3Q Digital
Sequencer may pe connected directly to your SH-
2 as diagrammed in the exampies given, actually
piacing 1 within the synthesizer between the
keyboard and the rest of the instrument Nec patch
cord changes are necessary (o bring the sequen-
cers into word — they can be loaded, played back,
or return your SH-2 1o normal keyboard control

with no hesitation of interruption of the musical kne.

Both the £S0-100 and CSG-600 Digital Sequen-
cers are loaded and manipulated from the syn-
thesizer keyhoatd. The CSQ's memcrize exactly
hows you play the SH-2's keyboard: pitches,
rhythms, and the exact length of each nole or rest
for every nuance and subtle change in tempo or
style. Since the CSQ's memarize the perfomance
and not the sound itsell, the sound patch of the
SH-2 may be altered before or even during per-
formance

The CSQ Digital Sequencers can be loaded during

hve performance or prepared beforehand. Any
musical line loaded can be playad back exactly as
originaglly pedormed, as notes of equal value no
matter what the origina! rhythm, or with the original
piiches over a different rhythm rewritten from the
synthesizer keyboard. Tempe may be adiusted over
& wide range, sequences may be played once or
repeated automaticaily, and may be transposed
from the keyboard of the synthesizer.

Two examples are given here, each interfaced one
step further by linking the CSQ sequencers with a
Roland Rhythm unit so that they will run together in
rythmic sync. In Example 1 the smaller CSQ-100
is actually being driven rhythmically by the gate
cutput of the DR-55 programmable rhythm unit
Example 2 shows the larger CSQ-600 driving the
interna! clock of the more fiexible CR-78 Program-
mable Rhythm unit so that each has total thythmic
flexibility, yet will run in perfect tempo with cne
another. Only the jack connections are shown here,
for fusther information refer to a CSO owners
manual or your Roland dealer.

Blank Interfacing
Patches

A blank patch sheet is provided for each of the
interfacing combinations discussed. Photocopy
them for use with the actual instrument combina-

tion o fo work out in advance which combination
of interfacing suits you best



Interfacing External

Instrument
Without Gates
Example 1
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E22Roland SYNTHESIZBER sk-2

o= I A touch-sensitive wah effect for external instruments,

instruments such as guitar and the Roland MP-600 Electric Pianc are "touch-sensitve” and can increase and decrease
wah depth by accenting or playing softer.

Instruments that are not touch-sensitive can vary the wah depth by carefully choosing the number of notes played al once
— more noles give greater wah depth

For Bass instruments, lower the VCF Cutofi slightly.

Example 2
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A useful sound, especially for electnc piano,

(,A\ For more “synthesizer” type sounds, raise the Resonance slider to "7
& Good for guitar.
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Adjust the VCF Cutoft to gain the maximum effect for the instrument
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WOODWIND & STRINGS
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Woodwinds alone.
To add sirings. press the RS-08 47 Sinng swifch.
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~ase BS-09 gown one cotave Longer chords o ntes let sinngs nise o strenger volume.
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Shor: biock chards or sl notes will ce-emphasize sthings
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ELECTRIC PIANO
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SH-2 R5-09
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Play detached chords and solo lines.
Try transpesing the RS-09 one octave down.

POLY SYNTH & STRINGS

Try adding & “tine” sound by adding the RS-09 Organ 2’ slider to "5”
Try adding remolo by raising the SH-2 VCF Mod slider to “4".
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Inveried poly-synth scund with defayed strings.

Best with biock-chard comping; hoiding some chordss to heat

delayed effect

Lise reverp if

Try adding Sampie and Hoid by raising the SH-2 VCF Maod shider o

availzble.

Add strings by pressing 4/ sinng butlon on the RS-08
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WOODWINDS
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Woodwinds alone.
Use reverb if availzble.

TREMOLO VIBES

Piay with detached chords and melody styles.
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POLY SYNTH
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"Comp” chords, holding some long enough for the delayed effects. while holding a right hand-chord.

Normally play with a detached style, but also try changing the bass Try cancelling the SH-2 VCF Mod and adding $SA-09 Crorus.
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SH-2+ RS-09
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SH~2 + RS-09
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Specification 49
Keyboard a7 keys, 3 octaves
VCO AUTO BEND
MOD {modutation depth)
PULSE WIDTH (50% — MIN)
PWM MODE SWITCH (ENV/MAN/LFO)
TOTAL TUNE
VCO-1 RANGE (327, 167, 8" 4", 2). B
WAVEFORM (M, -~ 1.1 LD
BENDER ON/OFF SWITCH
VCO-2 RANGE (32, 16", 8", 4", 4') )
WAVEFORM (NOISE, 1. L4 TTED
VCO-2 TUNE
TUNE RANGE (WIDE/NARROW)
AUDIO MIXER VCO-1 SUB
VCO-1
VCO-2
VCF CUTOFF FREQUENCY (10Hz - 20kHz)
RESONANCE (0 - seif oscitlation}
ENVELOPE SWITCH (ENV FOLR, ENV /™, ENV
)
ENVELOPE CONTROL
MODULATION CONTROL
KYBD CV CONTROL
VCA MODULATION SWITCH (HOLD, ENV /™ _ KYBD
GATE f 1)
ENVELOPE ATTACK TIME (1ms - 2.55) RELEASE TIME (2ms - 10s)
GENERATOR DECAY TIME (2ms - 105) GATE SELECTOR SWITCH

SUSTAIN LEVEL (0 - 100%) (GATE-TRIG/GATE/LFO)

POWER SWITCH

(with LED indicator}

VOLUME CONTROL

(0 - 5s)
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BENDER LEVER

INPUTS/QUTPUTS OUTPUT jack {-10dBm)
HEADPHONE jack {stereo, 80)
CV INPUT jack (1V/och)
GATE INPUT JACK (+7.5V min)

CV OUTPUT jack (1v/oct)
GATE OUTPUT jack {OFF = OV; ON = 14V}
EXT AUDIO IN jack (0.5V p-p, max)

POWER 11w

CONSUMPTION

DIMENSIONS B70(w) x 305(d) x 100(h) mm
WEIGHT 63 kg

ACCESSORIES 2.5m patch cord

Specification subject to change without notice,

OPTIONAL
ACCESSORIES

CASE CB-09

STAND KS-1 - DIGITAL SEQUENCER CSQ-60

REVERB RV-100
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