MADZINE ADGenerator Module Manual

English

Overview

The ADGenerator module is a three-track Attack-Decay envelope generator with
dual processing modes. It features independent envelope control, global parameters,
auto-routing capabilities, and a Follower system that switches between trigger-only
mode and hybrid processing.

Features

+  Three independent AD envelope tracks with individual parameter control

+  Dual processing modes: Trigger mode (Follower off) vs. Hybrid
trigger+follower mode (Follower on)

+  Global Attack/Decay controls affecting all tracks simultaneously

«  Auto-route function for feeding Track 1 input to all three tracks

+  Band Pass Filter system with frequency and gain control per track

+  Curve shaping for envelope characteristics (-0.99 to +0.99 range)

+  Sum output for mixed envelope signals

Controls

Global Section

ATK ALL Knob: Global attack time offset for all tracks (-1.0 to +1.0)
. DEC ALL Knob: Global decay time offset for all tracks (-1.0 to +1.0)
. ROUTE Button: Auto-route switch with LED indicator
o  Off: Each track uses its individual input
o  On: All tracks receive Track 1 input signal
Track Section (Tracks 1, 2, 3)

Each track contains:
Top Row:

* IN Input: Trigger/audio input for the track
+  ATK Knob: Individual attack time (0.0 to 1.0, exponential scale)
DEC Knob: Individual decay time (0.0 to 1.0, exponential scale)
+  CURV Knob: Envelope curve shaping (-0.99 to +0.99)
Bottom Row:

Follower Button: Band Pass Filter and envelope follower enable/disable with
LED indicator
FREQ Knob: BPF frequency control (20Hz to 8kHz)

o  Track 1 default: 200Hz

o  Track 2 default: 1kHz

o  Track 3 default: 5kHz



+  GAIN Knob: BPF output gain (0.1x to 10x, default: 3.0x)
Outputs

«  Output 1, 2, 3: Individual track envelope outputs (0-10V)
MIYA Output: Sum of all three tracks with automatic level adjustment

Processing Modes

Follower Off Mode (Trigger Only)

When Follower is disabled, each track operates in trigger mode:

«  Simple Schmitt trigger detection

+  Three-phase envelope: IDLE =+ ATTACK — DECAY — IDLE

+  Responds only to trigger events (rising edges above 9.5V)

«  Behavior similar to traditional AD envelope generators
Follower On Mode (Hybrid)

When Follower is enabled, each track operates in hybrid mode:

«  Trigger Envelope: Responds to trigger events like classic mode
Envelope Follower: Continuously tracks input signal amplitude
Output: Maximum of trigger and follower envelopes
Band Pass Filtering: Input signal is filtered before processing
Gain Adjustment: Output is multiplied by GAIN setting

Attack/Decay Time Calculation

Both modes use exponential scaling:

+  Time Range: Approximately 1ms to 10+ seconds
+  Formula: Time = 10”((knob_value - 0.5) x 6) + global_offset
+  Global Offset: ATK ALL and DEC ALL add +0.5 seconds to all tracks

Curve Shaping Algorithm

Curve Algorithm

The ADGenerator's envelope curve shaping is implemented using a rational function
algorithm inspired by the DHE Modules project by Dale Emery. This curve
implementation provides smooth, musical envelope transitions with intuitive
parameter control ranging from exponential attack/decay characteristics to
logarithmic responses. The algorithm uses the mathematical form f(x) = (x - kxx) /
(k - 2kxIxI + 1) where the curvature parameter k controls the envelope's
acceleration and deceleration characteristics. We acknowledge Dale Emery's
contribution to the VCV Rack community through his innovative DHE Modules, which
served as inspiration for this implementation.

Formula: output = (x - kxx) / (k - 2xkxIxI + 1)

Where:

* X =normalized time position (0.0 to 1.0)



* Kk =curvature parameter (-0.99 to +0.99)

. Ix| = absolute value of x
Curve Effects:

-0.99: Sharp exponential attack/decay curves
-0.5: Moderate exponential curves
0.0: Linear slopes (no curve modification)
+0.5: Moderate logarithmic curves
+  +0.99: Sharp logarithmic curves
Application:

Applied to both attack and decay phases independently
Zero-crossing protection prevents mathematical errors
Smooth interpolation across the entire parameter range

Technical Specifications

Input Range: +10V (triggers and audio)
Output Range: 0-10V

BPF Range: 20Hz - 8kHz

Curve Range: -0.99 to +0.99

Processing: 32-bit floating point

Trigger Threshold: 9.5V for trigger detection
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