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Overview

The NIGOQ module is a sophisticated dual-oscillator synthesizer voice with
advanced frequency modulation, wavefolding, and asymmetric rectification
capabilities. It features internal and external oscillator sources, through-zero linear
FM, timbre modulation with envelope control, and an integrated real-time dual-
scope display for visual feedback of both modulation and final signals.

Features

Dual oscillator system with independent frequency controls and external
input capability

. Internal morphing modulation oscillator (sine to pulse with variable width)
Buchla-style harmonic-rich principal oscillator with 2nd and 3rd harmonics

+  Through-zero linear FM with up to 10x frequency modulation range
Advanced wavefolding with smooth rounded folds and progressive harmonic
generation
Asymmetric rectification for controlled harmonic enhancement

+  Two-pole lowpass filter with exponential frequency response (10Hz-20kHz)

+  Attack-Decay envelope generators with fixed 1ms attack and adjustable
decay

+  Bass control for sine wave enhancement with soft clipping

. Real-time dual-track oscilloscope display with trigger control

+  Sync modes (Off, Soft, Hard) with FINAL syncing MOD oscillator

+  Comprehensive CV control with dedicated attenuators for all major
parameters

Controls

Main Frequency Section

MOD FREQ Knob: Modulation oscillator frequency (0.001Hz to 6kHz,
exponential scale)
FINAL FREQ Knob: Principal oscillator frequency (20Hz to 8kHz, exponential
scale)
WAVE Knob: Modulation waveform morphing control
o  0.0-0.2: Sine to Triangle morphing
o 0.2-0.4: Triangle to Sawtooth morphing
o 0.4-0.6: Sawtooth to Pulse (98% duty) morphing
o  0.6-1.0: Variable pulse width (98% to 1% duty cycle)
Processing Section

. LPF Knob: Lowpass filter cutoff frequency (10Hz-20kHz, exponential scale)



+  RECTIFY Knob: Asymmetric rectification amount (0-100%)
FOLD Knob: Wavefolding amount for harmonic generation (0-100%)
Modulation Control Section

FM Knob: Through-zero linear FM amount with exponential scaling (0-4x
index)
TM Knob: Timbre modulation amount for dynamic wavefolding (0-100%)
«  RECT Knob: Rectification modulation amount (0-100%)
CV Attenuators Section

«  FMCV ATT: FM Amount CV input attenuator (0-100%)
+  TMCV ATT: Timbre modulation CV input attenuator (0-100%)
«  RECT CV ATT: Rectification modulation CV input attenuator (0-100%)
*  M.FM Knob: Modulation oscillator FM attenuator (0-100%)
F.FM Knob: Final oscillator FM attenuator (0-100%)
Envelope and Output Section

DECAY Knob: Global envelope decay time
o 0.0-0.5: 0 to 0.3 seconds (linear mapping)
o 0.5-1.0: 0.3 to 3.0 seconds (extended range)
o Above 3.0s: Drone mode (no envelope)

BASS Knob: Clean sine wave mix amount (0-100%)

+  SYNC Switch: Synchronization mode selection
o  Off: No sync
o  Soft: Reset MOD only when phase > 0.5
o  Hard: Immediate MOD reset on FINAL zero crossing
Scope Display Section

+  Dual-track Oscilloscope: Real-time display of MOD (cyan) and FINAL (pink)
signals
. Hidden Time Control: Overlaps scope area for time scale adjustment
+  Trigger Light/Button: Click to toggle between triggered and free-running
display modes
o  Pink: Free-running mode (trigger disabled)
o  Gray: Triggered mode (waiting for trigger)
Inputs

+  TRIG: Envelope trigger input (9.5V threshold)

+  WAVE: Modulation wave shape CV input (0-10V)

+  EXT IN (MOD): External modulation signal input (+5V audio range)
«  EXT IN (FINAL): External final signal input (+5V audio range)
. LPF: Lowpass filter cutoff CV input (x2 octaves per +1V)

+  RECT: Rectification amount CV input (0-10V)

. FM: FM amount CV input (0-10V)

+  FOLD: Wavefolding amount CV input (0-10V)

«  TM: Timbre modulation amount CV input (0-10V)

«  RECT: Rectification modulation amount CV input (0-10V)

. M.FM: Modulation oscillator FM input (x5V)



M.V/0O: Modulation oscillator 1V/octave input
F.FM: Final oscillator FM input (£5V, up to 10x modulation)
F.V/O: Final oscillator 1V/octave input

Outputs

MOD: Modulation signal output (0-10V unipolar with VCA)
SINE: Clean final sine output (+5V bipolar with VCA)
FINAL: Processed final output with Bass control (+5V with soft clipping)

Signal Processing Chain

Modulation Oscillator Processing

1
2
3

Internal morphing oscillator or external input selection
VCA control via Attack-Decay envelope
Unipolar conversion (0-10V) for modulation duties

Final Oscillator Processing

NOoO Ok~ WD =

Buchla-style harmonic sine generation or external input
Through-zero linear FM from internal and external sources
Wavefolding with timbre modulation

Asymmetric rectification with modulation control

Lowpass filtering with CV control

VCA control via Attack-Decay envelope

Bass control with clean sine mixing and soft clipping

Envelope Generation

All oscillators use identical Attack-Decay envelopes:

Attack Time: Fixed 1ms for punchy response

Decay Time: Controlled by global DECAY parameter with exponential curve
(-0.95)

Drone Mode: Activated when decay time exceeds 3 seconds

Retrigger: Fully retriggerable envelopes with immediate attack restart

Advanced Features

Through-Zero Linear FM

True through-zero implementation allowing oscillator reversal
Exponential FM index scaling up to 4x for internal FM

Enhanced external FM with up to 10x modulation range

Phase wrapping using floor function for authentic analog behavior

Wavefolding Algorithm

Cosine-based folding for smooth, rounded peaks
Progressive harmonic addition at different fold levels
Smooth crossfading between dry and processed signals
Double tanh saturation for musical limiting

Asymmetric Rectification

Unipolar rectification preserving positive signal portions



Progressive attenuation of negative signal components
DC blocking with adaptive cutoff frequency
Level compensation to maintain perceived loudness
Soft clipping to prevent excessive peaks

Technical Specifications

Input Range: +10V (CV and audio), 9.5V trigger threshold
Output Range: 0-10V (MOD), +5V (SINE, FINAL)

Frequency Range: 0.001Hz-6kHz (MOD), 20Hz-8kHz (FINAL)
Filter Range: 10Hz-20kHz (two-pole lowpass)

Envelope Range: 1ms attack (fixed), 0-3s decay + drone mode
Oversampling: Selectable 1x-32x with quality settings
Processing: 32-bit floating point with anti-aliasing PolyBLEP
Oscilloscope: 256-point buffer with dual-track display
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