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ODAY, THE TENDENCY FOR MANY
keyboardists, especially those just getting
involved in MIDI and electronic music, is
not to explore much of the sonic potential
of their instruments. One reason for this is
the wide variety of pre-fabricated sounds
available from the manufacturers and inde-
pendentsources. Unfortunately, people
who don’t create their own sounds sacri-
fice one dimension of individuality. Fac-
tory patches can only unlock a portion of
an instrument’s capabilities. The time you
invest in learning the functions of your
synthesizer will be more than repaid in the
ability to personalize your performances
and compositions.

More and more synthesizers available
today utilize digital processes for sound
synthesis, and there are a growing number
of players who never had the opportunity
to learn to program an analog synth. Some
of the basic building blocks of synthesis,
such as control voltages, modulation rout-
ing, and filtering, no longer exist on some
new instruments. This is not to say that
digital synthesis is superior or inferior to
analog—itjust hasdifferent capabilities
and requires a somewhat different set of
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Fig. 1. The basic layout of the JX voice.
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programming chops.

Roland has always specialized in ana-
log synthesizer technology, and in the past
few years they’ve made tremendous
strides in merging some of the best fea-
tures of analog and digital methods. The
JX-8P, introduced in 1985, is a six-voice,
velocity- and pressure-sensitive analog
synthesizer. Its big brother, the JX-10 (just
released), is basically two JX-8Ps with the
ability to layer, cross-fade, switch between
sounds via velocity, and much more. In
creating the factory presets for both of
these instruments, I’'ve had the opportun-
ity to try almost every combination of
parameters available on the instruments.
In this article we will be taking a look at
some of the more elusive features of
Roland’s )X synthesizers, and Ill let you in
on some of my favorite sound-making
techniques. In this article we don’t have
space to talk about the basics of analog
programming (strings, brass,and soon).
For more on this topic, see Keyboard’s
June "85 Special Issue on programming.

Let’s start with a detailed look at the
basic synth parameters on the JX-8P. We’'ll
be following the signal path of the sound-
generating circuitry (See Fig. 1). If you have
a PG-800 programmer, you can disregard
the parameter numbers.

The heart of the JX system is the dual
digitally controlled oscillators (DCOs). The
difference between a DCO and a VCO
(voltage-controlled oscillator) lies in the
method used to control the pitch of the
oscillator circuit. The DCO puts out a raw
square wave into an analog wave shaper
circuit, which in turn converts the square
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wave into sawtooth and pulse waveforms.
Even though itisdigitally controlled, a
DCO creates sound through analog
means. Other types of digital synthesis rely
on software manipulation of sine waves,
such as on the Yamaha DX7, or per-
manently stored wavetables, such as on
the PPG and the Korg DW-8000.

The )X-8P’s DCOs generate various
waveforms: a bright and brassy sawtooth,
also called a ramp wave, a bright and
hollow-sounding square wave, a reed-like
fixed pulse wave, and noise. The basic
waveforms on a single oscillator can be
regarded as the primary sound-making
elements. By combining two oscillators
you can create complex multi-layer or lush
composite sounds. Experiment with dif-
ferent detuning and level settings for the
two oscillators. You can create a beating
effect by detuning one oscillator one or
two cents (one cent equals 1/100 half-step
orone degree of the JX fine-tune function)
up or down. The farther you detune, the
faster the beating. If you detune both oscil-
lators in opposite directions by about 10
cents, you can create a chorusing effect. By
detuning the two oscillators an octave or
two octaves apart, you can create pipe
organ-like timbres.

Those of you who are familiar with
analog synthesis will find nothing new in
this two-oscillator arrangement; however,
a feature unique to the JX is its multi-level
cross-modulation function. Cross-mod
position 1 is equivalent to sync on other
instruments. When this function is select-
ed, the slave oscillator (DCO 2) is forced to
restart its cycle whenever the master oscil-
lator begins its cycle. Not only does this
eliminate beating and phase cancellation
in similarly tuned oscillators, it also allows
you to create new waveforms. For in-
stance, the JX has no pulse width control or
modulation per se, but you can set the
pulse width by using sync. Set both oscilla-
tors to produce square waves at the same
range and tuning. With cross-mod 1 on,
you can set the pulse width of DCO 2 any-
where between a straight square wave and
an inaudible spike using DCO 2’s tuning
controls. This will be easiest to hear if you
turn the amplitude of DCO 1down to zero
in the mixer section. Since the pulse width
is controlled by the pitch of DCO 2, you
can alter the pulse width over time by
applying the envelope or the LFO to DCO
2pitch. Try the patch called “PW Mania”
on page 58. This patch uses both a slow
envelope and a delayed fast LFO to modu-
late the pitch of DCO 2.

Cross-modulation 3 is a form of fre-
quency modulation in which DCO 2is the
carrier and DCO 1 is the modulator. JX
synthesizers start with two complex wave-
forms, one from each DCO, rather than a
multiple sine wave algorithmic arrange-
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ment, as found on the Yamaha DX synthe-
sizers. This allows them to generate over-
tone structures with only two oscillators
that would require three or more sine
waves.

VCO-based instruments such as the
Prophet-5 and the Roland Jupiter series
have cross-modulation capabilities, with
which they can make complex, bell-like
tones. Most VCO instruments use €Xpo-
nential modulation circuitry, with which
the bell tones will not track the keyboard
in a uniform scalar manner. Cross-mod 3
on the JX will track the keyboard, allowing
bell tones to be layered with other kinds of
sounds. Cross-mod 2 (called sync 2 on the
JX-10) combines cross-modulation with
sync; this gives different waveforms than
sync by itself.

One of the most useful techniques
available with cross-mod 3 is to set both
oscillators to the same frequency and
detune one with the fine-tune control.
You'll find that the detuning here is quite
different than normal detuning. The beat-
ing that is created is more obvious and
jagged, and the waveform changes in tan-
dem with the beating. The result is of a
distinctly analog character, somewhat
similar to pulse width modulation. For
“digital” cross-mod timbres, it’s best to set
the oscillators at intervals less than an
octave apart, in the 2’ range.

The next component in the signal
chain is the mixer. It’s a basic mixer except
for its ability to use the envelopes to con-
trol the level of DCO 2. This can be used
for things like electric piano sounds, as in

the factory patch “Piano 1.” DCO 1 pro-
duces the fundamental filtered sawtooth
wave, while DCO 2 produces a high-
frequency tine sound via cross-modula-
tion. The tine sound is shortened consider-
ably by lowering the DCO 2 mix level and
increasing the envelope amountat the
mixer. “Metal Pad” is a good example of
envelope control of the mixer (see page
58). The metallic chiff sound is heard only
at the beginnings of notes that are played
fairly hard. Notice that ENV 1’s settings for
attack, decay, and sustain are all zero; this
creates the shortest possible event time.

After the signal travels through the
highpass filter (HPF), which suppresses or
boosts the low-frequency components of
the sound, it is routed to the voltage-
controlled lowpass filter (VCF). If you are
unfamiliar with the basics of voltage-
controlled filtering, please refer to Domi-
nic Milano’s Synthesizer Basics column in
the May and Jun. "84 issues of Keyboard.
The )X synthesizers employ afou r-pole
lowpass filter, which rolls high frequencies
off at a rate of 24dB per octave. Thereisa
slight difference between the maximum
resonance amount setting in the JX-8P and
that in the JX-10. When pushed toits upper
limit, the filter in the JX-10 will oscillate,
producing asine wave, but this effect is not
possible on the JX-8P.

Following the filters, the sound passes
into the voltage-controlled amplifier
(VCA) and out through the chorus circuit.
Rather than rely on the chorus to fill out all
your patches, a rule of thumb for patch-
making is to get a pleasingly plump sound

by using detuning and cross-modulation
and then add the chorus effect if needed.
Sounds with chorus generally blend well
with other sounds, but may occupy too
much space.

Modulation, Envelopes,
& Dynamics

R OLAND APPROACHES MODULA-
tion somewhatdifferently than other
manufacturers. On older analog synthe-
sizers, you could modulate both an oscilla-
tor and the filter from the same LFO, but
they would both have the same amount of
modulation. The X allows youtoselecta
different modulation amount for each
destination, even if all the destinations are
being modulated from the same source.
For example, the LFO can modulate both
DCO 1 and the VCF, and each can have its
own control over the amount of modula-
tion it receives.

A greatway to create movementina
patchisto tune both oscillators to the same
pitch and modulate one oscillatorwitha
delayed sine wave vibrato from the LFO.
Or, as in “Small Strings” (see page 59),
modulate both oscillators, but with dif-
ferent amounts. Try this patch without
chorus for more of a string quartet or solo
violin sound.

Both the LFO and the envelope modu-
lation sources cause changes over time.
The LFO is cyclical and repeats for as long
as the sound is audible. Besides the sine
wave we used in “Small Strings,” the LFO
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