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Overview

The EnvWCAB module is a comprehensive six-channel envelope-controlled VCA
system developed in collaboration with offthesky. It combines AD envelope
generation, voltage-controlled amplification, and stereo audio processing with
advanced summing capabilities. Each channel features independent envelope
controls, manual gate triggers, stereo inputs/outputs, and flexible routing options
including sum bus functionality on the sixth channel.

Features

+  Six independent envelope-controlled VCA channels with stereo processing
Hybrid envelope system combining trigger-based AD envelopes with audio-
following capability
Manual gate buttons for hands-on performance control (momentary
operation)

+  Sum bus system with selective channel routing to Channel 6 outputs
Independent attack and release time controls per channel with exponential
scaling
Volume control CV inputs for real-time modulation

. Dual gate output modes (full cycle gate or end-of-cycle trigger)

Visual VCA activity indicators with brightness proportional to gain

+  Stereo inputs with automatic mono-to-stereo conversion

+  Professional gain structure with RMS-based envelope summation

Controls

Channel Controls (Channels 1-6)
Each of the six channels contains identical parameter sets:
Envelope Section

Attack Knob: Attack time control (exponential scale 0-1, 1ms-1s range)
. Release Knob: Release time control (exponential scale 0-1, 1ms-1s range)
VCA Section

«  Out Vol Knob: Output volume control (0-100%, default: 80%)
Performance Controls

. Manual Button: Momentary gate trigger (pink LED when pressed)
+  Sum Button: Enable/disable channel summing to Channel 6 (toggle
operation)



Input/Output Section

In L Input: Left channel audio input (+5V audio range)
* In R Input: Right channel audio input (+5V audio range, auto-copies from L if
disconnected)
+  Gate Input: Envelope trigger input (>9.5V threshold for trigger detection)
* Vol Ctrl Input: Volume control CV input (0-10V, scales output volume)
Channel Outputs

Gate Output: Gate/trigger output (mode-dependent, see Gate Output
Modes)
Env Output: Envelope voltage output (0-10V, follows AD envelope)
+  Out L Output: Processed left channel audio output (+5V)
*  Out R Output: Processed right channel audio output (+5V)
Main Outputs (Bottom Section)

Six stereo output pairs aligned horizontally:

«  Channels 1-5: Individual channel stereo outputs
Channel 6: Dedicated channel OR sum bus output (depending on sum
button states)
Envelope Generation System

Hybrid AD Envelope
Each channel employs a sophisticated hybrid envelope system:
Trigger Mode

Attack Phase: Exponential rise from 0V to 10V
. Decay/Release Phase: Exponential fall from 10V to OV
Trigger Threshold: 9.5V for reliable trigger detection
+  Retrigger Capability: New triggers restart attack phase immediately
Envelope Following Mode

+  Automatic Detection: Responds to audio signal amplitude
Rectified Processing: Uses absolute value of input signal
Smooth Tracking: Exponential coefficients for musical response

+  Combined Output: Maximum of trigger and follower envelopes

Time Scale Conversion

Attack and Release knobs use exponential scaling:

+  Formula: time = 10~((knob_value - 0.5) x 6)
+ Range: 1ms (knob at 0) to 1000ms (knob at 1)
Musical Scaling: More precision at shorter times for percussion
Curve Shaping

Fixed curve parameter (-0.9) provides:



Attack Curve: Logarithmic rise for punchy envelopes
+  Release Curve: Exponential decay for natural-sounding tails
Mathematical Formula: f(x) = (x - kxx) / (k - 2xkx|x| + 1) where k = -0.9
VCA System

Voltage-Controlled Amplification
Each channel features professional VCA implementation:
Gain Structure

+  Primary Control: AD envelope output (0-1 scaling)
Volume CV: 0-10V input converted to 0-1 multiplier
+  Output Volume: Panel knob providing 0-1 scaling
Final Gain: envelope x vol_cv x out_vol x audio_input
Stereo Processing

Dual Inputs: Independent L/R audio inputs
. Mono Compatibility: Auto-copies L to R when R input disconnected
. Linked Control: Single envelope and volume controls affect both channels
Output Range: +5V for standard Eurorack audio levels
Sum Bus System

Channel Summation
The sixth channel doubles as a sum bus when sum buttons are activated:
Summing Logic

Source Channels: Channels 1-5 can be routed to sum bus
+  Activation: Individual sum buttons enable per-channel routing
+  Channel 6 Override: Sum signals override Channel 6's individual processing
Sum Processing

«  Audio Summing: 0.3x scaling factor prevents overload in 5-channel sum
Envelope Summation: RMS-based combining prevents harsh peaks
. Formula: sum_env = sqrt(Z(env_i?) / count) for musical envelope mixing
Scaling: Automatic level adjustment based on number of summed channels
Gate Output Modes

Mode Selection (Context Menu)
Two gate output modes provide different timing behaviors:
Full Cycle Gate Mode (Default)

+  Activation: Gate goes high when input trigger received
Duration: Remains high throughout entire AD envelope cycle
+  Deactivation: Gate goes low when envelope reaches idle state



. Use Case: Traditional gate behavior for triggering other modules
End of Cycle Trigger Mode

+  Activation: 1ms trigger pulse generated when envelope completes
Timing: Triggers at transition from decay phase to idle
. Duration: Brief 1ms pulse suitable for chaining envelopes
Use Case: Sequential envelope triggering, chain reactions
Performance Features

Manual Gate Operation
Each channel includes a manual gate button:

Momentary Action: Active only while button pressed
+  Visual Feedback: Pink LED indicates button state
Trigger Source: Combines with gate input (logical OR)
. Live Performance: Hands-on triggering without external sources
Sum Bus Performance

Flexible routing for live mixing:

Real-Time Control: Toggle sum routing during performance
+  Channel Independence: Non-summed channels operate normally
Master Output: Channel 6 serves as master sum output
Mix Control: Individual channel volumes affect sum contribution
CV Integration

Volume Control CV

* Input Range: 0-10V (OV = silence, 10V = full volume)
Response: Linear voltage-to-gain conversion
. Default State: Full volume (1.0) when input disconnected
Modulation Sources: LFOs, envelopes, sequencers, expression pedals
Gate Input Processing

Threshold: 9.5V for reliable trigger detection
. Edge Detection: Rising edge triggers envelope
Source Compatibility: Works with gates, triggers, and pulses
+  Timing: Immediate response with minimal latency
Technical Specifications

. Input Range: +5V (audio), 0-10V (CV), >9.5V (triggers)

+  Output Range: +5V (audio), 0-10V (envelopes), 0-10V (gates)

. Envelope Times: 1ms-1000ms (attack/release) with exponential scaling

+  Trigger Threshold: 9.5V with Schmitt trigger hysteresis

. Curve Shaping: Fixed -0.9 parameter for musical envelope response

+  Audio Processing: 32-bit floating point with professional gain structure
VCA Response: Linear voltage control with envelope modulation



Sum Bus Scaling: 0.3x per channel with RMS envelope combination
Gate Modes: Full cycle (duration) or end-of-cycle (1ms pulse)
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