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Pulsar-23 is a complex device with many non-obvious functions and capabilities. To unleash 
its full potential, it is strongly recommended to read these instructions.

GENERAL OVERVIEW
Pulsar-23 is a multi-functional analog synthesizer and generator of complex rhythmic patterns.

The Pulsar consists of 23 different modules, including four flexible sound generators with 
completely different structures, four envelope generators, four looper-recorders, a clock 
generator with dividers, a controlled chaos generator, an LFO, a two-channel CV-controlled 
effects processor, distortion, two controlled amplifiers, an inverter, a controlled inverter and 
two controlled analog switches.
In addition to these 23 main units, the Pulsar also contains 13 auxiliary units, such as a 
four-channel MIDI to CV converter, a noise generator, four attenuators, two dynamic CV 
generators with sensory control, two impulse converters and single passive electronic com-
ponents for live circuit bending.

Pulsar-23 can be used for the synthesis of percussion instruments and rhythms, bass and 
melodic lines, effects and sound landscapes, as well as a source of control voltage. The Pul-
sar functions in three different modes: stand-alone, MIDI control and CV control. Moreover, 
all the above features and control modes can work simultaneously in any proportion or 
combination. Additionally, Pulsar offers live circuit bending capabilities and the use of the 
artist’s body conductivity to create patches and cross modulations.

Pulsar continues the line of organismic synthesizers begun by LYRA-8, but now in the area 
of percussion instruments.

ORGANISMIC SYNTHESIZER
"Organismic" means that some of the principles of how living systems — organisms — operate, 
form the basis of development:
• Everything can interact with everything, forming multiple feedback loops, resulting in very
complex behavior of the system, even with a simple set of its constituent elements.
• The blurring of the functions of organs and parts, allowing them to be interpreted differ-
ently, depending on which context and connection they work in.
• The absence of a rigid linear structure, where there is a clearly leading head and the tail
strictly following it. Any part of the body can become for a while both leading and driven.
• The resulting behavior is a dynamic equilibrium spontaneously formed between the inter-
acting parts of the living system.

These principles are most clearly expressed in neurosystems (brain) and systems built on 
their basis (for example, human society).

Consider how these principles were implemented in Pulsar:

The Pulsar is a semi-modular system, where each unit has an input, output and several 
available control points that can control the processing. The audio and control signals op-
erate in the same voltage range of 0-10 volts, and the inputs and outputs are organized in 
such a way that the audio signal can be a control signal, and the control signal can be used 
as an audio source. For example, you can use the bass drum channel as an LFO, the LFO as 
an additional sound oscillator, the clock generator as a source of percussive sounds, and 
the bass synth channel as a clock source for the loopers. This lets you build many different 
structures, including paradoxical ones.
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BASS SYNTHESIS MODULE
The BASS synthesis module is a powerful monophonic synthesizer with 
two modes of operation — classic monophonic synthesis and percussion 
synthesis of the author’s architecture. This allows you to create a wide 
range of sounds, such as bass, lead, various types of low-frequency 
and high-frequency percussion, and sound effects. In monophonic 
synthesis mode, the pitch can be controlled by MIDI and CV (standard 
1V/octave logarithmic dependence).
The synthesis module has a hybrid architecture: a digitally controlled 
oscillator (DCO) followed by an analog processing chain containing 
a low-frequency resonance filter (LPF) with saturation mode, a volt-
age-controlled amplifier (VCA) and an envelope generator.
A DCO is built on unique authoring algorithms of pure mathematical 
synthesis making the sound and behavior of DCO close to analog. Most 
digital synthesizers use wavetables to generate waveforms, which gives 
the sound a characteristic digital deadness and stillness caused by the 
fact that we essentially have a rompler that reproduces the same thing 
all the time, and not a synthesizer that has natural living breath and 
many small nuances. The DCO in Pulsar does not contain any tables 
and instead generates waveforms through special recursive equations, 
computing with very high accuracy (32 bit with floating point). This 
makes our DCO sensitive to the smallest changes in control signals 
and gives the sound a vibrant breath inherent to analog synthesis.
In addition, all DCO controls, except for MIDI, occur through analog 
circuits, which also brings its behavior closer to analog.

CV IN pin is a logarithmic (volt-octave) input that allows you to control the pitch of a 
note with a standard CV signal. It has an input voltage range of 0-4 volts (four octaves).

CV MIDI PRC switch — selects the DCO mode of operation. CV – CV control. MIDI — MIDI 
control. PRC — synthesis of percussive sounds.

SHAPE knob — is a DCO synthesis parameter that controls the waveform. When turning 
clockwise, the level of harmonics increases.

MOD pin associated with SHAPE: CV control of the SHAPE parameter.

WARP knob — sets the amount of loading of the waveshaper, located after the oscillator.

MOD pin associated with WARP: CV control of the WARP parameter.

In PRC (percussion) mode, the SHAPE and WARP knobs control many synthesis param-
eters at once, a clear description of which would take up too much space. Therefore, it is 
easier to explore this experimentally.

TUNE knob — oscillator pitch settings. In MIDI mode it has a range of +/- 1/2 tones, in 
other modes it has a range of 5 octaves.

MOD pin associated with the AMT knob: CV control of the phase modulation of the DCO. 
In PRC mode it becomes sidechain input.
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SHAOS PSEUDO-RANDOM GENERATOR
This is a generator of complex pseudo-random signals of the author’s de-
sign, built on the basis of shift registers. Hence the name SHIFT + CHAOS 
= SHAOS. It consists of a clock generator, a shift register with a feedback 
circuit generating a pseudo-random sequence, along with a sample and hold 
unit that allows sampling from a pseudo-random sequence, synchronized 
to an external signal.

FREQ (frequency) knob — controls the clock frequency of the SHAOS 
synthesis.

MOD (modulation) pin — CV input that controls the clock frequency (FREQ 
parameter).

CLK (clock) pin — input intended for connecting an external clock. When a source with a 
low output resistance is connected to this pin, the internal clock is automatically turned 
off and replaced with the external one.

S/H (sample and hold) pin — input for external pulses. With each impulse applied to 
the S/H pin, the pseudo-random seq will be sampled and held. The S/H function will be 
synchronized to impulses applied to the S/H pin. If nothing is connected to the S/H pin, 
sampling and holding are performed in sync with the internal clock of the module. When 
a source with a low output resistance is connected to this pin, the internal clock is auto-
matically turned off and replaced by the external clock signal.

63 16 217 switch — determines the length of the pseudo-random sequence. It can be 
equal to 63, 16 or 217 pulses of the internal or external clock.

DATA pin — can be used to write a sequence to the memory of shift registers. When the 
switch 63 16 217 is in position 16, the shift registers turn into a cyclic memory, into which 
you can write a short sequence of states using the DATA pin. In the simplest case, connect 
a wire to this pin and short-circuit it to the +10V and GND contacts, or simply move the 
switch from the edge positions to the center (16). Doing this records various sequences 
in the cyclic memory, which will be played in sync with the incoming clock.

1BIT DIR pin is the 1bit output of the pseudo-random sequence without sample and hold 
(direct). It works regardless of the incoming sync signal sample and hold. The signal has 
two states (1bit resolution).

2BIT DIR pin — 2bit output of the pseudo-random sequence without sample and hold 
(direct). It works regardless of the incoming sync signal sample and hold. The signal has 
four states (2bit resolution).

1BIT S/H pin — 1bit output of the pseudo-random sequence with sample and hold. The 
output signal is synchronized to the incoming sync signal applied to the S/H pin. The 
signal has two states (1bit resolution).

3BIT S/H pin — 3bit output of the pseudo-random sequence with sample and hold. The 
output signal is synchronized to the incoming sync signal applied to the S/H pin. The 
signal has eight states (3bit resolution).
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FX EFFECT PROCESSOR
Pulsar contains a two-channel effects processor. The first chan-
nel is different types of delay, the second is reverb. FX has three 
operating modes:
BPF (band-pass filter) – Channel 1 is a 1-tap delay with an ad-
justable band-pass filter. Channel 2 is Classic Hall.
DBL (double) — Channel 1 is a 2-tap delay. Channel 2 is a variation 
of the Classic Hall.
PCH (pitch) — Channel 1 is a 1-tap delay with adjustable pitch 
shifter in the feedback. Channel 2 is Hall with pitch shifter in the 
feedback. Both pitch shifters are adjustable within +\- 1 octave. 
Setting pitch shifters takes place in opposite directions, i.e. when 
the frequency of one increases, the other decreases.
The FX module has the unique ability to modulate the clock of 
the entire DSP processor along with the AD DA converters. This 
means that the speed of the entire processing, together with all 
the code, can change 7 times! This creates unique sounding effects 
that cannot be reproduced in this form using a virtual change 
of the sampling frequency and similar purely software solutions.
The outputs of both channels are mono. However, in DBL mode, 
a stereo mode is possible when the mono outputs become the 

left and right channels to which a stereo mix of double delay and reverb is fed. To enable 
stereo mode, the mode switch must be in the DBL position, and a voltage greater than 
5 volts must be applied to the MAD! \ stereo icon \ pin.

DLY REV (delay reverb) switch — determines which of the FX channels the submixer 
output will be assigned to (FX knobs in the synthesis modules).

BPF DBL PCH switch — determines the operating mode of the FX processor.
BPF (band-pass filter) — Channel 1 is a 1-tap delay with an adjustable band-pass filter. 
Channel 2 is Classic Hall.
DBL (double) — Channel 1 is a 2-tap delay. Channel 2 is a variation of the classic Hall.
PCH (pitch) — Channel 1 is a 1-tap delay with adjustable pitch shifter in the feedback. 
Channel 2 is Hall with pitch shifter in the feedback.

CLIP indicator — lights up when overloading the input of the AD converters of the DSP 
processor.

MAD! / Stereo icon / pin — applying voltage to this input in BPF and PCH modes caus-
es madness in the FX processor; in DBL mode it activates stereo mode. To permanently 
activate these modes, use the +10V pin.

TIME knob — sets the delay time.

MOD pin associated with the TIME knob — CV input controlling the TIME parameter.

MOD pin associated with the CLK MOD knob — CV input driving the DSP clock.

CLK MOD (clock modulation) knob — This determines the modulation depth of the DSP 
clock with the signal received at the MOD contact.
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LFO
FREQ (frequency) knob — sets the frequency of the LFO (low 
frequency oscillator).

MOD pin — CV input for controlling the frequency of the LFO.

AMT knob — determines the level of influence of the MOD CV on 
the LFO frequency.

 pin — the square wave output of the LFO.

 pin — the triangle wave output of the LFO.

SYNC (synchronization) pin — applying a positive impulse to this input causes the LFO 
to reset to zero. Using this contact, you can sync the LFO to any event in Pulsar's life. 
For example, this contact can be connected to the TRIG output of one of the synthesis 
modules or to one of the clock divider outputs. This will synchronize with notes of the 
selected duration or with the start of the selected drum.

   knob — sets the output waveform of the LFO to the triangle output pin. Turn-
ing this knob provides a smooth transition from falling saw through triangle to rising saw. 

LOW HI MID (low high middle) switch — sets the LFO frequency range, which can vary 
from fractions of hertz to kilohertz.

DISTORTION
Pulsar contains parallel distortion, to which the main audio mix 
is fed.

DRIVE knob — determines the distortion drive.

MIX knob — determines the balance of clear and distorted sound.
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AUXILIARY INPUT TO THE MAIN MIX BUS
MIX IN pin is an audio input for signals that should be added to the main mix.

To create a metronome, connect the output of the clock divider of the desired time 
signature (usually 4 or 2) to the attenuator input, and connect the attenuator output 
to the MIX IN.

VCA
The two VCA modules are two independent CV-controlled amplifiers. They can be 
used for control and audio signals.

IN pin — controlled signal input.

OUT pin — controlled signal output after VCA processing.

CV pin — control signal input. The voltage at this pin determines the gain of the VCA, 
which can range from 0 to 1.

INV NON-CONTROLLABLE INVERTER
Inverts the incoming signal relatively to the value of +5 volts. It can be used for 
control and audio signals.

IN pin — inverter input.

OUT pin — inverter output.

How to create a sidechain compressor effect: Connect the ENV BD output to the input 
of the non-controllable inverter, the inverter output to the CV VCA input, the VCA 
OUT to the MIX IN input; apply a long signal to the VCA IN, for example, noise from 
the NOISE pin.

INV CONTROLLED INVERTER 
Inverts the incoming trigger signal when a voltage higher than +5 volts is applied 
to the CV pin. It can only be used for trigger signals since it has a binary output 
of 0 \ +10V.

IN pin — inverter input.

OUT pin — inverter output.

CV pin — control voltage input. Applying voltage to this contact will invert the signal 
applied to IN.

You can use the controlled inverter to control the shift of pulses coming from the clock 
divider that are used to trigger synthesis modules. For example, you can shift a hi-hat 
pattern from fourth to unstressed eighth notes. When voltage is applied to the CV pin, 
the trigger input of the HHT module will begin to respond to the negative edge of the 
signal, which coincides with unstressed eighths. If you remove the voltage from the 
CV pin, the HHT beats will return to fourth notes.  
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CONTROLLED SWITCHES
There are two voltage-controlled switches. They can be used for control and au-
dio signals. Applying a voltage of more than +5 volts to the CV pin will turn the 
switch on.

IN pin — switch input.

OUT pin — switch output.

CV pin — control voltage input. Applying voltage to this pin will short-circuit IN and OUT.

MASTER VOLUME
VOLUME knob — adjusts the volume of the main output and headphones 
output of the Pulsar.

PWR (power) indicator — lit when Pulsar is switched on.

MIDI indicator — Red — a MIDI signal is received, but not assigned anywhere; Green — a 
MIDI signal is received and is assigned to a function.

TOUCH-CONTROLLED CV GENERATORS
There are two resistive sensors generating CV, each of which can be used for 
some kind of control, for example, to control the filter cutoff frequency. Un-
like the capacitive sensors of the looper/recorder, these sensors work on the 
conductivity of the skin. Therefore, to activate the sensors, you need to put 
a finger between the two sensors, closing them through your body. The sen-
sors are dynamic, i.e. they respond to pressure, touch area and skin moisture.

The pin — output CV.
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REAR PANEL 

1  Power switch. 

2  DC IN. 12 volts, 0.3 amperes, plus in the center. Only a well-stabilized power supply 
must be used! If the supplied PSU is out of order, we recommend a modern switching 
mode power supply with a wide input AC range. They have excellent stabilization. 

3  MIDI IN (5-pin DIN).

4  Six 1/4-inch connectors for jack-to-pin adapter (see 1/4 INCH JACK — PIN ADAPTER).

5  Main audio out. 

6  Headphones out (stereo mini-jack 3.5 mm). 

1 2 3 4 4 4 54 4 4 6
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SPECIFICATIONS

The range of input and output CV and audio signals . . . . . . . . . . . . . . . . . . . . .                     0 to + 10V
(Pulsar inputs are protected against overloads and can receive signals in the range of -20 + 20 
volts for a long time without problems)
Main output voltage swing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               2V
1/4 inch jack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                       7 total 
Mini-jack (for Eurorack connection) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     8 total 
MIDI input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                              standard DIN socket
Headphone output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          3.5 mm mini-jack
Supply voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     12 volts (plus in the center)
Consumption current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                            0.3 amperes
Only a well-stabilized power supply must be used! If the supplied PSU is out of order, we rec-
ommend modern switching mode power supplies with excellent stabilization for replacement !! 
WATCH THE POLARITY !!
Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                             4 kg
Dimensions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                380x280x80 mm

WHAT IS IN THE KIT

Pulsar-23
Power Supply 12 V 
20 x 65 cm patch cables with alligator clips
10 x 30 cm patch cables with alligator clips
Protection and transportation soft bag
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ABBREVIATIONS AND SHORTENINGS

+10V — DC 10 volt
AMT — amount
ATT — attack
BD — bass drum
CLK — clock
DEL — delete
DIR — direct
DLY — delay
ENV — envelope
FB — feedback
FR — frequency
FREQ — frequency
GND — ground
H — high
HHT — hi-hat
L — low
LRST — looper restart
LRN — learn
M — middle
MOD — modulation
OMG! — oh my God!
PRC — percussion
PWR — power
Q — resonance
REC — record
REC.CONT — recorder control
REL — release
REV — reverb
RST — reset
S/H — sample and hold
SD — snare drum
SYNC — synchronization
TRIG — triggering
VOL — volume
WTF? — …
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PULSAR•23 TEAM:

Adam Brewczynski — EU commercial department.
Anastasia Azartsova — top and rear panel design. 
Andrzej Slowik — EU production management and control.
Arseniy Vasylenko — web administration.
Evgeny Aleynik — lawyer consulting. 
Grigory Ryazanov — industrial construction for mass production. Grzegorz 
Lacek — EU management and communications.
Max Bogdanov — management and communication.
Maxim Manakov — development assistance.
Michael Idehall — Swedish translator.
Pawel Wieczorek — EU production technologies.
Thomas Lundberg — editor and proofreader.
Valeriy Zaveryaev — manual design and layout.
Viktor Grigoryev — help in design and technology, RU production. Vitaly 
Zhidikov — RU commercial department.
Vyacheslav Grigoryev — production technology, RU production director.
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