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Creative Modulation Techniques
Using the Tiptop Audio Z4000

The Tiptop Audio Z4000 Voltage Controlled Envelope Generator is a

powerful tool for sculpting CV (Control Voltage) contours in a Eurorack

system. Its combination of snappy envelopes, extensive CV processing

(Attenuverter & Deviater), and innovative retriggering options make it

perfect for generating everything from mangled percussion to modulated

basslines and ghostly atmospheres. Here's how you can exploit its

capabilities for advanced sound design:

1. Distorted Percussive Sounds

Goal: Achieve hyper-snappy transients and punchy, even harsh, envelope

shapes with intentional CV "abuse."

Techniques:

Millisecond Envelope Manipulation:

Use the first 50% of the segment control knobs to access ultra-

fast attack, decay, and release times. This region offers

millisecond precision—perfect for clicky, percussive transients

that border on distortion.
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Set Attack to minimum and Decay/ Release around 10-30% for

sharp percussive snaps.

Extreme Attenuverter/Deviater Processing:

Push the Attenuverter fully CW (clockwise) for maximum punch,

or fully CCW (counter-clockwise) to invert the envelope—feeding

negative voltage into VCAs or filters can cause severe audio

range modulation, leading to “broken” or aggressively biting

percussion.

Use the Deviater to offset the envelope into negative or positive

voltage domains. Adding a large static offset can force a VCA or

filter to clip or saturate, imparting a digital, crunchy edge.

Envelope Feedback:

Patch the Z4000’s OUT back into its Deviater VC input. The

feedback loop will shape envelope curvature and can create

chaotic, self-modulating shapes—resulting in atypical, distorted

attack phases.

Retrigger Madness:

Use clocks, drum triggers, or audio-rate pulses into the RTRIG

input (even while a gate is held). This rapidly re-triggers the attack

phase, resulting in “machinegun” envelopes that sound like noisy

noise bursts or digital distortion.

External CV Input on Segments:

Modulate the Attack, Decay, or Release with random CV, audio-

rate LFOs, or step-sequencer outputs. Fast, abrupt CV changes

can force the envelope to “jump” mid-cycle, causing wild and

sometimes distorted modulation—excellent for heavily glitched

percussive hits.
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2. Crazy Basslines (Dubstep/Drum and Bass)

Goal: Generate dynamic, unpredictable modulations ideal for tearing bass

wobbles and modulated sub-bass movements.

Techniques:

Segment CV Modulation:

Patch LFOs, sequencers or even other envelopes into the Attack,

Decay, or Release CV inputs. For “womp” basses, modulate

Decay/Release with synced LFOs or step-sequencer gates,

causing the shape of each envelope to morph in real-time as you

play.

Dynamic Filtering via Envelope:

Use OUT to modulate the cutoff (FM) input of a filter (such as the

Z2040). Adjust the Attack Curve Switch for exponential or

logarithmic sweeps—each offers a unique character for filter

resonance “growl” or “snap.”

Bassline Movement with Deviater + CV:

Feed a slow triangle LFO or envelope to the Deviater VC input

while triggering the envelope with a rhythm. This moves the entire

envelope up and down voltage range, shifting the “center point” of

your sweeps—useful for morphing basslines.

Attenuverter for Polarity Flipping:

Flip polarity negative when modulating oscillators or wavefolders

for “reverse” movement, or alternate between positive and

negative to introduce FM instability into your bass sound.

Retrigger for Groove:

Sync RTRIG with shuffle or swing clocks, or with alternate steps in

your beat. Every retrigger can accent or “sidechain pump” the

bass, key for DnB and Dubstep groove.
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3. Haunting Atmospheric Pads

Goal: Create evolving, slowly morphing envelopes for pads, drones, and

textural soundscapes.

Techniques:

Long, Evolving Segments (>50% Knob Range):

Set Attack, Decay, and Release past 50%, into seconds or

minutes. Very slow envelopes give pads a blooming, cinematic

feel.

Experiment with the Attack Curve Switch for subtle differences—

logarithmic shapes feel more natural for swelling pads.

CV Control for Organic Movement:

Modulate Attack, Decay, or Release with ultra-slow LFOs,

envelopes, or even random sample-and-hold sources. Pads will

ebb and flow, never repeating the same contour.

Attenuverter and Deviater for Subtle Complexity:

Gently attenuate or invert the envelope so it modulates multiple

destinations (filter cutoff, oscillator FM, reverb mix) with complex

crossfades.

Use the Deviater with a slow-moving CV (like a random LFO or

“drift” generator) to provide a moving bias—pads will seem to

“breathe” or drift in the mix.

RTRIG for Layered Swells:

Retrigger the envelope at irregular intervals with a random pulse

or a slow gate. This simulates ghostly, unpredictable surges in the

sound—perfect for haunted or evolving pad textures.
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Pro Tips

Audio-Rate Modulation: Drive the envelope CV inputs (or Deviater

VC) with audio—this can push the Z4000 into complex, quasi-

audio-range modulation, producing harsh sync, metallic, or

stuttering effects.

Stacked Modulators: Chain multiple Z4000s with cross-

modulation and feedback for self-modifying envelopes. This can

yield truly unique and living modulation sources.

Links
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