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THANKS FOR PURCHASING A MODULE FROM BEFACO!
BEFORE YOU PLUG THIS MODULE IN..

1. Disconnect your cabinet from the mains.

2. Triple-check the power cord polarity. The coloured line on the cable (pin number one)
is the -12V rail.

3. If you plug the module backward, you might burn it out; unfortunately, the warranty z
does not cover this. -12V

4. If you have any questions about this product feel free to contact us

support@befaco.org
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1 Intro

The Oneiroi, in Greek mythology, were dark-winged spirits of the night who emerged to bring
dreams and nightmares to mortals. Our ambient synthesizer, Oneiroi, takes its name from
them, evoking that shifting, dreamlike realm of sound.

Iroi is derived from “Oneiroi” and carries that same essence forward, distilling it into
something more compact and open to external signals, while preserving its cinematic feel
that connects us to the world of dreams and the unknown.

2 What is Iroi?

Iroi is a stereo effects module based on the right half of the original Oneiroi. It applies
Oneiroi’s sonic character to external sources in a more compact format, while incorporating
subtle improvements developed throughout the Oneiroi project. Designed to shape,
transform, and immerse sound, Iroi carries forward the dreamlike essence of its predecessor
into a dedicated effects processor.

3 Features

Key Features:

e Audio Core: Powered by OWL mk3, featuring 24-bit 48 kHz stereo audio resolution
(with 32-bit internal processing) and a full stereo signal path.

e Filter: Multimode filter offering low-pass, band-pass, high-pass, and comb filtering,

with flexible positioning within the effects chain.

Digital VCA.

Resonator: 3-band resonator with dedicated tune and feedback controls.

Delay: 2-tap echo (delay) with adjustable time and density.

Reverb: Comprehensive reverb effect with macro control over size, filtering, and

direction.

e Modulation: Various types of self-modulation, offering configurable routing and
control over level and speed.

e Control Voltage (CV): CV inputs for all primary parameters. Four of these inputs are
dynamically assignable to secondary parameters.

e Synchronization: External sync input supports clock speeds from 30 BPM to 300
BPM.

e Randomization: Powerful randomizer with a flexible mapping system, including
undo/redo functionality.
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4 Front Panel controls
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1. Stereo Input — The left channel is normalized to the right channel, allowing
mono signals to be processed in stereo.

2. Dry/Wet CV Inputs — Control the dry/wet mix of the four effect units (range:
0-5V).

3. Sync Input — Synchronizes the LFO and delay time to an external source.
Accepts trigger signals of at least 1V.

4. Random Gate Input — Randomizes parameters when receiving a high signal
(>1V).

5. Stereo Output — Eurorack-level stereo output.

6. Sync LED - Lights up when a valid positive voltage is received at the sync
input.
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7. Shift Button — Accesses secondary functions indicated by inverted panel
graphics (e.g., Autopan).

8. Modulation Level — Master control for modulation intensity.

9. Modulation Frequency — Controls the speed of the modulation.

10. Modulation LED - Visual indicator of the modulation voltage.

11. Filter Cutoff — Controls the filter cutoff frequency.

12. Filter Cutoff CV Input — Modulation range: -5V to +10V.

13. Filter Resonance — Adjusts resonance; introduces white noise at high
settings.

14. Resonator Tune — Sets the resonator frequency.

15. Resonator Tune CV Input — Modulation range: -5V to +10V.

16. Resonator Feedback — Controls the amount of feedback in the resonator.

17. Peak Meter - Blinks when the internal signal is clipping.

18. Echo Density — Controls the delay time of the echo effect.

19. Echo Density CV Input — Modulation range: -5V to +10V.

20. Echo Repeats — Controls the feedback of the echo effect.

21. Ambience Spacetime — Macro control for reverb size, filtering, and spatial
movement.

22. Ambience Spacetime CV Input — Modulation range: -5V to +10V.

23. Ambience Decay — Controls the reverb decay time.

24. Mapping Selection Switch — Selects the mapping target for the Map Button
(Internal Modulation, External CV, or Random Generator).

25. Randomize Button — Applies random values to parameters selected via the
Map Button.

26. Map Button — Assigns Internal Modulation, CV inputs, or the Random
Generator to parameters by holding the button and turning the desired
control.

27. Filter VCA Level — Manual control of the filter VCA level. When the
corresponding CV input is used, it acts as an attenuator.

28. Filter VCA Level CV Input - Control voltage input (range: 0-5V).

29. Dry/Wet Faders — Manual control of the dry/wet mix for the four effect units
(range: 0—-5V). When CV inputs are used, they act as attenuators for incoming
CV signals.

5 Structure

Iroi features five Audio Processors, an internal Modulation source, and a Parameter
Randomizer.

The five Audio Processors are connected in series, forming the signal path. The default order
is: Filter, VCA, Resonator, Echo, and Ambience.
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Four faders control these effects. The First Fader controls the VCA Level. The remaining
three faders set the dry/wet mix for a specific effect in the chain.

The Filter and VCA are treated as a single block and repositioned within the effects chain. To
move this block, hold the SHIFT button while adjusting the RESO knob.

6 Shift button

SHIFT Button Functionality

The SHIFT button grants access to secondary parameters, which are indicated on the panel
by labels with a white background.

Operation:

e This is a momentary switch that must be held down to access and adjust the
secondary parameters (indicated by the white, inverted-text labels).

e When this button is pressed, the white background labels become active and control
the parameter settings.

e Parameters that have only one label are not affected by this button.

Saving Changes:
Modifications made on the SHIFT page are temporary and will be lost when the module is
powered down unless explicitly saved.

To save these changes, press and hold the MAP button for two seconds until the LED blinks,
confirming that the save is complete.

Important: The audio output will briefly be interrupted during this process. It is advisable to
save your settings at a moment when audio integrity is not critical.

/7 Mapping system

The MAP button allows you to assign internal modulation, external CV, or the Random
Generator to control various parameters.

Parameters controlled by knobs are generally available for mapping to the Randomizer.

All knob-controlled parameters, except the two dedicated black modulation knobs, can be
mapped for internal modulation.

For the CV inputs of the Filter, Resonator, Echo, and Ambience blocks, mapping is restricted
to their two corresponding physical knobs.
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Mapping Procedure:

1. Select the Modulation Source: Use the Mapping Selection Switch to choose the
desired source:
o MOD Internal Modulation
o CV External CV (CV INs)
o RND Random Button (25)

2. Assign and Set Amount:
o Tap the MAP button to enter Map Mode. In map mode, the Map button LED
will stay on.
o Turn the desired parameter knob to set the modulation amount.

Saving Procedure:

To save your current mappings to nonvolatile memory so they are preserved after the
module is powered off, hold the MAP button for two seconds. The LED will blink to confirm
the save.

Note: This action will briefly interrupt the audio output, so it is recommended to perform the
save during non-critical moments.

8 Synchronization

The SYNC IN input facilitates synchronizing Iroi with an external clock source.

Note that the module requires a few seconds to lock onto the external sync signal, and
similarly, a brief period to revert to its internal clock when the external signal is
disconnected.

Synchronization, whether derived internally or externally, serves the following purposes:

e Clocking the internal modulation sources.
e Synchronizing the echo time and the ambience's auto-pan effect.

9 Input

The Iroi module features a stereo input designed to process external sound sources from a
modular synthesizer (at modular synth level).
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This input feeds the signal into the module's effects chain. For convenience, if only the
"L(M)" connector of the stereo input is used, the incoming signal is automatically split
and routed to both the Left and Right channels, allowing the stereo signal path to
process a mono source.

10 Effect units

10.1 Filter-VCA

This block consists of two processors that always operate in series: a filter followed by a
digital level control (VCA).

The filter can operate either as a 2-pole multimode filter—switchable between low-pass,
band-pass, and high-pass modes—or as a comb filter. The filter type is selected by holding
the SHIFT button while turning the CUTOFF knob.

In multimode operation, the CUTOFF knob controls the filter’s cutoff frequency
(approximately 10 Hz to 22 kHz). In comb filter mode, the same control adjusts the position
of the notches.

A distinctive feature of this filter is its built-in chaotic noise generator, which is activated
when the RESONANCE knob exceeds approximately 75%. The generated noise is mixed with
the input signal and then processed by the filter. The noise remains audible even in the
absence of an input signal.

The VCA always follows the filter. This combined Filter—VCA block can be positioned at one
of four locations within the effects chain by holding the SHIFT button and turning the RESO
knob:

| — Atthe beginning of the chain

Il — Between the resonator and the echo

Il — Between the echo and the ambience unit
IV — At the end of the chain

10.2 Resonator

The resonator unit employs three independent, parallel stereo comb filters. These filters
are tuned to specific, related frequency bands.

The central TUNE knob simultaneously adjusts the base frequency of all three filters,
maintaining fixed harmonic ratios by default.
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FEEDBACK controls the resonance level. Higher settings generate sustained tones,
and maximum (100%) feedback will cause the unit to self-oscillate.

To introduce dissonance, the tuning relationships between the three filters can be
modified. This is done by holding the SHIFT button while turning the TUNE knob (default
dissonance is 0%).

10.3 Echo

This effect unit is based on a 2-tap ping-pong delay whose time ranges from 10 ms to
6 seconds using the DENSITY knob. The REPEATS knob allows you to repeat the
delayed sound from one time at 0% to infinite at 100%.

When a clock is received at the SYNC IN, the DENSITY knob becomes a divider.

By holding the SHIFT button and turning the DENSITY knob, it is possible to process the
echo through a DJ-style filter: at noon, no filter is applied, going clockwise, an HPF is
applied, going counter-clockwise, an LPF is applied.

10.4 Ambience

The Ambience processor employs a design loosely based on a Schroeder reverberator.

Its unique control is the SPACETIME macro knob, which simultaneously adjusts the
effect’s size, filtering, and direction. The smallest size and brightest tone are achieved
when the knob is set to 50%. Moving the knob toward either 0% or 100% results in the
largest size and darkest tone.

An interesting feature is that setting the SPACETIME value to less than 50% reverses
the input signal before processing. The length of the reverberation tail is managed by the
DECAY knob.

The unit includes an auto-panner that can be synchronized either by the external sync
input or by the looper's cycle frequency.

The SHIFT button, when held, allows the user to simultaneously adjust both the auto-pan
amount and its frequency division/multiplication using the SPACETIME knob. The
auto-pan amount ranges from 0% (off) to 100% (full auto-pan at 8x the base frequency).
Within this range, there are 16 distinct frequency ratios available (with 50% being the
default setting).
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11 Modulation

This unit provides several types of modulation sources that can be mapped to all the
parameters with knobs (except the ones on the modulation itself).

By default, the modulation is sent to the filter's CUTOFF, but modulation mapping can be
edited by the user (see chapter 7)

The modulation type can be selected by holding the SHIFT button and turning the
SPEED knob (the types morph smoothly from one to the other).

There are 7 types of modulation that you can choose from:

e Chaos e Sawtooth LFO
e SineLFO e Square LFO
e RampLFO e Sample & Hold
e Envelope Follower

The MOD LEVEL knob acts as a "modulation master," controlling the overall amount of
modulation applied across all modulation mappings.

The SPEED knob adjusts the base frequency of the modulation source. It allows slowing
down the base frequency by a factor of up to 1/16 or speeding it up by a factor of up to 16,
using standard time divisions and multiplications. When unsynced, the base frequency at
the noon position is 1Hz. When synced, the base frequency is set by the received clock
signal. The maximum frequency is capped at 80Hz.

The envelope follower:

The envelope follower is a special case of the Modulation based on the signal present at the
Input. It allows you to modulate most parameters of Iroi with the level of an external signal.
When the envelope follower is chosen as Modulation Mode, the SPEED knob dictates the
responsiveness of its output curve to input signal amplitude changes. A minimum setting
(0%) results in a slow, smoothed envelope, ideal for gradual modulation. A maximum setting
(100%) creates a fast, responsive envelope that captures instantaneous dynamics and sharp
attacks. SPEED acts as a slew rate limiter, shaping the modulation signal's slope, offering a
range from subtle level tracking to immediate dynamic response.

Saving Procedure:
To store your current modulation settings, including the Modulation Type or Mappings, in
nonvolatile memory (so they are retained after the module is powered down), press and hold

the MAP button for two seconds. A confirming blink of the LED will indicate that the save is
complete.
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Important: The audio output will briefly be interrupted during this process. It is advisable to
save your settings at a moment when audio integrity is not critical.

Clearing Modulation Mappings:

Simultaneously press the SHIFT and MAP buttons to clear all your Modulation Mappings.

12 Randomizer

The Randomizer allows you to instantly generate new effect combinations by randomly
changing the parameters of one or more blocks each time the RANDOM button is pressed or
a gate is received at the RANDOM IN.

By default, the Randomization is sent to all parameters with pots at 50%, but modulation
mapping can be edited by the user (see chapter 7)

Trigger randomization
Press the RANDOM button or send a gate to the RANDOM IN.

A gradual morph between parameter states can also be performed. To achieve a smooth
transition instead of an immediate change, press and hold the RANDOM button for the
desired morph time, then release it to start the transition. The button will flash twice to
indicate that the morphing process is complete. This feature is not available via the
RANDOM IN.

Randomization can be undone and redone by holding the SHIFT button and pressing the
RANDOM button.

13 Voltage Control

There are 8 CV Jacks in total, shared as follows:

e 1X VCA Level control (0 to 5 Volt range)
e 3X FX Dry/wet for Resonator, Echo, and Ambiance. (0 to 5 Volt Range)
e 4X Mappeable FX Parameter controls (-5 to 10 Volt tolerant, but 10 Volt range)

The VCA Level and the Dry/Wet CVs are normalised to the faders that act as attenuators
when a jack is connected to the respective inputs.

The FX Parameters CV INs feature a dedicated attenuator to set the amount of incoming CV.

BXFraco



IROI USER MANUAL

Setting the Attenuator Amount for FX Parameters CV INs

Each FX Parameters CV IN has a dedicated attenuator to control the amount of incoming
CV.

Using CV Attenuators

1. Use the Mapping Selection Switch to enter the CV mapping mode.
2. Hold the MAP Button and turn the corresponding parameter knob. This sets the CV
amount, ranging from 0% to 100%.

(Note: The default setting for all primary parameters is 100%.)

The 4 CV inputs for the effects are initially assigned to the main parameters, but they can be
similarly re-assigned to secondary parameters.

Saving Procedure:
To save your current attenuator settings and mappings to nonvolatile memory so they are
preserved after the module is powered off, hold the MAP button for two seconds. The LED

will blink to confirm the save.

Note: This action will briefly interrupt the audio output, so it is recommended to perform the
save during non-critical moments.

Clearing CV Mappings:

Simultaneously press the SHIFT and MAP buttons to clear all your CV Mappings.
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14 Specs

SIZE: 18 HP, 25mm deep
Power requirements:
+12V:200mA

-12V: 80mA

+5V.0mA

(10-pin to 16-pin cable)

15 Credits

Iroi is the product of a collaboration between three evil entities: Roberto Noris, Rebel
Technology, and Befaco.

Iroi is a collaborative endeavor. It leverages the visionary programming and concept design

of Roberto Noris, running on Rebel Technology's OWL3 Platform. This concept was then
physically realized by the enthusiastic Befaco Team. What could go wrong?

Our sincere thanks to everyone who made this project possible!

Crafted with love in Barcelona.

BXFraco



IROI USER MANUAL

Appendix 1
Updating the Module (via browser)

The Iroi software architecture is formed by two distinct layers of code: Firmware and Patch.
The Firmware is what enables the module to be compatible with the Owl platform. It handles
the logistics, such as reading buttons and knobs, while the Patch contains the DSP code that
defines the Iroi experience.

By this process, you are updating just the Patch.

The version number displayed in the web application refers to the firmware version, not the
version of the Owl Patch you are uploading through this process.

1. Find the latest patch from the release page:
https://github.com/Befaco/Iroi/releases

2. Click on "Downloads" and download the file named "patch.syx"

3. Open a Web-MIDI-enabled browser. We recommend using Chrome or Chromium.
Other Browsers would maybe work, but it has not been tested.

4. Power the module and connect it to your computer using any of the USBs on the
back side.
On your browser, go to the OpenWare Laboratory:
https://pingdynasty.github.io/OwlWebControl/extended.html

5. Check if Iroi is connected to the page: The page should say: "Connected to Iroi vx.x.x"

Click "Choose file" and upload the patch.syx from your computer

7. Push "Store". A pop-up will appear asking for the slot. Accept to store in slot 1.

o

Done!
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