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Το Pulsar-23 είναι ένα περίπλοκο μηχάνημα με πολλές κρυφές παραμέτρους και δυνατότητες. Για 
να ξεκλειδώσετε όλες τις δυνατότητές του καλό θα είναι να διαβάσετε αυτές τις οδηγίες.

ΓΕΝΙΚΗ ΣΥΝΟΨΗ
Το Pulsar-23 είναι ένα πολυ-λειτουργικό αναλογικό συνθεσάιζερ και γεννήτρια περίπλοκων ρυθμών.

Το Pulsar αποτελείται από 23 διαφορετικές μονάδες, συμπεριλαμβανομένων τεσσάρων ευέλικτων 
γεννητριών ήχου με εντελώς διαφορετικές δομές, τέσσερις envelope generators, τέσσερις looper, 
μια γεννήτρια clock με διαχωριστικά (dividers), μια γεννήτρια ελεγχόμενου χάους, ένα LFO, έναν 
δικάναλο επεξεργαστή εφέ ελεγχόμενο από CV, παραμόρφωση, δύο ελεγχόμενους ενισχυτές, ένα 
μετατροπέα, έναν ελεγχόμενο μετατροπέα και δύο ελεγχόμενους αναλογικούς διακόπτες.
Πέρα από αυτές τις 23 κύριες μονάδες, το Pulsar περιέχει επίσης 13 βοηθητικές μονάδες, όπως 
τετρακάναλος μετατροπέας MIDI σε CV, γεννήτρια θορύβου, τέσσερις εξασθενητές, δύο 
δυναμικές γεννήτριεσ CV με έλεγχο αφής, δύο μετατροπείς ώθησης και μεμονωμένα παθητικά 
εξαρτήματα για αλλαγές σε πραγματικό χρόνο.

Το Pulsar-23 μπορεί να χρησιμοποιηθεί για τη σύνθεση οργάνων κρουστών και ρυθμών, μπάσων 
και μελωδιών, για εφέ και ηχοτοπία, καθώς και ως πηγή CV. Το Pulsar λειτουργεί με τρεις 
διαφορετικούς τρόπους: αυτόνομα, με έλεγχο MIDI και με έλεγχο CV. Εξάλλου, όλες οι παραπάνω 
λειτουργίες και τρόποι ελέγχου μπορούν να λειτουργούν ταυτόχρονα σε οποιαδήποτε αναλογία ή 
συνδυασμό. Επιπλέον, το Pulsar προσφέρει δυνατότητες για αλλαγές σε πραγματικό χρόνο 
"πειράζοντας" τα κυκλώματα και τη χρήση της αγωγιμότητας του σώματος του καλλιτέχνη για τη 
δημιουργία ήχων και για τη μεταβολή παραμέτρων.

Το Pulsar συνεχίζει την παράδοση των οργανισμικών συνθεσάιζερ που ξεκίνησε με τη Lyra-8, αλλά 
τώρα στο χώρο των κρουστών οργάνων.

ΟΡΓΑΝΙΣΜΙΚΟ ΣΥΝΘΕΣΑΪΖΕΡ
"Οργανισμικό" σημαίνει πως στη βάση λειτουργίας του βρίσκονται οι αρχές λειτουργίας των 
ζωντανών οργανισμών:
• Τα πάντα αλληλεπιδρούν με τα πάντα δημιουργώντας λούπες ανατροφοδότησης, με αποτέλεσμα 
περίπλοκες συμπεριφορές, ακόμα και απλά συστατικά.
• Τα όργανα και τα μέρη δεν έχουν ξεκάθαρες λειτουργίες, κάτι που επιτρέπει την πολαπλή 
ερμηνεία τους, ανάλογα με το περιεχόμενο και την επίδραση της λειτουργίας τους.
• Η απουσία άκαμπτης γραμμικής δομής, όπου υπάρχει σαφώς προπορευόμενη κεφαλή και η ουρά 
ακολουθεί. Οποιοδήποτε μέρος του σώματος μπορεί να γίνει για λίγο οδηγός και συνεπιβάτης.
• Η προκύπτουσα συμπεριφορά είναι μια δυναμική ισορροπία που σχηματίζεται αυθόρμητα μεταξύ 
των αλληλεπιδρώντων τμημάτων του ζωντανού συστήματος.

Αυτές οι αρχές εκφράζονται με μεγαλύτερη σαφήνεια στα νευροσυστήματα (εγκέφαλος) και στα 
πυραμιδοειδή συστήματα (για παράδειγμα, η ανθρώπινη κοινωνία).

Σκεφτείτε πώς εφαρμόστηκαν αυτές οι αρχές στο Pulsar:

Το Pulsar είναι ένα ημι-αρθρωτό σύστημα, όπου κάθε μονάδα διαθέτει είσοδο, έξοδο και πολλά 
διαθέσιμα σημεία ελέγχου που μπορούν να ελέγξουν την επεξεργασία. Τα σήματα ήχου και 
ελέγχου λειτουργούν στο ίδιο εύρος τάσης 0-10 βολτ, και οι είσοδοι και οι έξοδοι οργανώνονται με 
τέτοιο τρόπο ώστε το ηχητικό σήμα να μπορεί να είναι σήμα ελέγχου και το σήμα ελέγχου μπορεί 
να χρησιμοποιηθεί ως πηγή ήχου. Για παράδειγμα, μπορείτε να χρησιμοποιήσετε το κανάλι της 
μπότας ως LFO, το LFO ως πρόσθετο ταλαντωτή ήχου, τη γεννήτρια ρολογιού ως πηγή κρουστών 
και το κανάλι synth μπάσων ως πηγή ρολογιού για τις λούπες. Αυτό σας επιτρέπει να 
δημιουργήσετε πολλές διαφορετικές δομές, συμπεριλαμβανομένων και παράδοξων δομών που 
ίσως να μην σχεδιάζατε.
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Μπορείτε να συνδέσετε τις εισόδους και τις εξόδους του Pulsar σε οποιονδήποτε συνδυασμό, χωρίς 
να ανησυχείτε ότι κάτι θα καταστραφεί ή θα γίνει "λανθασμένα". Ταυτόχρονα, λόγω του τρόπου 
οργάνωσης της αντίστασης εισόδου και εξόδου των σημείων σύνδεσης, τα διάφορα σήματα που 
είναι συνδεδεμένα μαζί θα αναμιχθούν αυτόματα, και τα σημεία που μπορούν να λειτουργήσουν ως 
είσοδος και έξοδος (για παράδειγμα, το envelope generator) θα καταλάβουν αυτόματα με τι είναι 
συνδεδεμένα και θα αρχίσουν είτε να λαμβάνουν το σήμα, είτε να το στέλνουν, ή ακόμα και 
αμφίδρομη διαμόρφωση εάν είναι συνδεδεμένο μαζί τους ένα σημείο με ίδια συμπεριφορά. Όλες οι 
είσοδοι και οι έξοδοι του Pulsar είναι έτοιμες για ενσωμάτωση σε ένα σύστημα Eurorack και 
προστατεύονται από υπερφόρτωση. Αυτό σημαίνει ότι μπορείτε να κάνετε όλα τα είδη πειραμάτων 
με διάφορους ηχητικούς εξοπλισμούς, χωρίς τον κίνδυνο πρόκλησης ζημιάς στο όργανο. Το 
επιτρεπόμενο εύρος τάσης που συνδέεται με τις εισόδους του Pulsar είναι -20 έως +20 volt. 
Ωστόσο, η αποτελεσματική λειτουργία της εισόδου περιορίζεται σε εύρος 0 έως 10 βολτ.

Από μόνο του, το Pulsar-23 είναι ένα drum machine με ένα sequencer με μια συμβατική γραμμική 
δομή: γεννήτρια ρολογιού -> looper -> μονάδες ήχου -> έξοδος FX ->. Το εύρος των δυνατοτήτων 
του Pulsar αποκαλύπτεται όταν αρχίζετε να συνδέετε μονάδες μεταξύ τους και αρχίζετε να 
δημιουργείτε κανάλια ελέγχου και διαμόρφωσης. Δεδομένου ότι ο αριθμός και το βάθος των 
αλληλεπιδράσεων είναι τελείως υπό τον έλεγχό σας, είναι δυνατή μια ομαλή μετάβαση από την 
κλασική σύνθεση αναλογικού τυμπάνου σε περιοχές αφηρημένου θόρυβου και παρόμοια πράγματα.

Οι λειτουργίες πολλών επιμέρους στοιχείων του Pulsar είναι ευέλικτες και μπορούν, με 
διαφορετικές ρυθμίσεις και χειρισμό, να μεταβούν από μία μορφή σύνθεσης ήχου σε άλλη. Ένα 
βασικό χαρακτηριστικό των envelope generators και των στοιχείων ήχου είναι ότι αναγνωρίζουν το 
sustain, δηλ. τη διάρκεια της πίεσης του αισθητήρα ή του πλήκτρου στο πληκτρολόγιο MIDI. Έτσι, 
με ένα σύντομο άγγιγμα, έχουμε έναν ήχο κρουστών, ο χαρακτήρας του οποίου θα εξαρτηθεί από 
το μήκος του αγγίγματος. Όταν κρατάτε τον αισθητήρα ή το πλήκτρο για μεγάλο χρονικό 
διάστημα, λαμβάνουμε τονικό ήχο, ανάλογα με τη λειτουργική μονάδα σύνθεσης που 
χρησιμοποιείται και τις ρυθμίσεις της. Χάρη σε αυτό, η γραμμή κρουστών σας μπορεί ξαφνικά να 
μετατραπεί σε θόρυβο ή drone. Επίσης, το Pulsar-23 μπορεί να χρησιμοποιηθεί ως ένα ισχυρό και 
ασυνήθιστο μονοφωνικό συνθεσάιζερ που ελέγχεται από MIDI και / ή CV.

Οι μονάδες LFO και SHAOS μπορούν να χρησιμοποιηθούν ως γεννήτριες ήχου και γενικά 
οποιαδήποτε τάση στο Pulsar μπορεί να θεωρηθεί ηχητική πηγή που μπορεί να επεξεργαστεί με  
διάφορους τρόπους και να μιξαριστεί ή να χρησιμοποιηθεί ξεχωριστά. Όπως κάθε έξοδο ήχου, 
μπορείτε να τη χρησιμοποιήσετε ως πηγή τάσης ή ελέγχου διαμόρφωσης. Το Pulsar σας 
προσκαλεί να πειραματιστείτε πάνω του με ανοιχτό μυαλό, απαλλαγμένο από δόγματα και 
ορισμούς.

ΣΥΣΤΗΜΑ ΣΥΝΔΕΣΗΣ ΜΕ 'ΚΡΟΚΟΔΕΙΛΑΚΙΑ'

Όταν άρχισα να αναπτύσσω το Pulsar, η πρόθεσή μου ήταν να κάνω τη δομή του όσο το δυνατόν 
πιο ανοιχτή και να βάλεις σημεία ελέγχου όπου είχε νόημα. Και αυτό σήμαινε να μην ανησυχώ πάρα 
πολύ σχετικά με τον αριθμό αυτών των σημείων. Αλλά κάθε βύσμα είναι μια θέση στο PCB και ένα 
πρόσθετο κόστος. Όταν ο αριθμός των σημείων σύνδεσης υπερβαίνει τα 100 (υπάρχουν 119 στο 
Pulsar) τότε γίνεται σημαντικός παράγοντα και μπορεί να αυξήσει σημαντικά το μέγεθος και το 
κόστος της συσκευής. Όλες οι υπάρχοντες λύσεις ήταν είτε χρονοβόρες και δαπανηρές, ή 
αναξιόπιστες, κάτι που δεν αρμόζει σε ένα όργανο αυτής της κλάσης. Στη συνέχεια είχα την ιδέα 
της χρήσης ειδικά κατασκευασμένων κάθετων καρφίτσων που θα συνδέονται με 'κροκοδειλάκια'.

Τα πλεονεκτήματα αυτής της λύσης είναι πολλαπλά:
• Εξοικονόμηση χώρου. Μια κάθετη καρφίτσα χρειάζεται μόνο κάποια χιλιοστά χώρου στο PCB.
• Χαμηλό κόστος κατασκευής.
• Τρομερή αξιοπιστία, καθώς με ένα τόσο απλό σχεδιασμό δεν υπάρχει κάτι να σπάσει. είναι απλά 
ένα αυλωτό κομμάτι μέταλλο για να συνδέονται με ευκολία τα καλώδια.
• Είναι δυνατή η σύνδεση πολλών καλωδίων σε μία καρφίτσα.
• Αν χρειαστεί μεγαλύτερο μήκος καλωδίου μπορούν να ενωθούν μαζί δύο κροκοδειλάκια.
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• Μπορείτε να πραγματοποιήσετε πολλά πειράματα συνδέοντας κροκοδειλάκια σε διάφορα 
ραδιοσυστήματα, μέρη ηλεκτρονικών κυκλωμάτων (για παράδειγμα, ένα παλιό ραδιόφωνο), 
πλάκες αφής και ακόμη και δύο πιρούνια, συνδέστε τα σε ένα αγγούρι και ακούστε πώς ακούγεται 
στην αλυσίδα σύνθεσης :). Όλες αυτές οι συνδέσεις θα γίνουν μέρη του κύκλωματος του  Pulsar, το 
οποίο είναι πολύ ευαίσθητο σε τέτοιες προσθήκες.
• Μπορείτε εύκολα να συνδέσετε διάφορα βύσματα όπως mini-jack και μπανάνα απλά συνδέοντας 
ένα κροκοδειλάκι στον ακροδέκτη της υποδοχής τους.
• Τα έτοιμα κροκοδειλάκια είναι εύκολο να αγοραστούν και είναι πολύ φθηνότερα από τα κανονικά 
καλώδια ήχου.

Πολλά από τα σημεία ελέγχου του υποδοχές CV
ευρέως  (circuit bending) και

ουν εππηρεάσετε
ιστά εις έ ιό υ

και να τα συμπεριλάβετε
 των μεταλλικών καρφιτσών/υποδοχέων

σώματος
τες
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η αντίσταση στην επαφή με το δέρμα 
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SOUND MIXING CONCEPT
When developing Pulsar, I found it pointless to do internal mixing in stereo. In order to get 
a good stereo picture in a drum machine, you must either have many different instruments 
diluted in the panorama (usually percussive sounds), or use individual spatial effects super-
imposed on individual sounds. In Pulsar, instead of making a lot of specific, little 
controlled sound generators (tom1, tom2, cowbell, clap etc.) like in classical drum 
machines, there are only four yet powerful and flexible generators. The sounds of three of 
them, focused on the synthesis of bass drum, snare drum and bass, are usually placed in 
the center. Therefore, it turns out that there is nothing special to pan.
As a result, it was decided to make the summing bus and the main audio output monophonic, 
but at the same time provide the opportunity for full external mixing, where you can create 
a good stereo picture using external spatial effects.
Therefore, everything that can produce sound in Pulsar has a separate output contact. These 
contacts can be assigned to any of the six 1/4-inch jacks or any of the mini-jacks, allowing 
separate sounds to be processed by external stereo effects and fed to an external stereo 
mixer, or channel-recorded in a DAW for further processing and information.
The output contacts of the sound generators and the “send” to the FX processor are located 
before the volume knob, so you can easily exclude any sound from the main mix and assign 
it to external mixing and processing.
The effects processor also has separate output pins for each of the two channels and can 
produce a stereo signal that you can use for further stereo mixing.
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MIDI
The Pulsar has significant capabilities to be controlled via MIDI. 
MIDI controls have:
• Dynamic trigger of all four synthesis modules, taking into account velocity.
• The BASS module recognizes pitch bender (the range is +/- 12 semitones) and portamento
(CC05).
• MIDI controllers can be assigned to SHAPE and WARP synthesis parameters of the BASS
module.
• The Pulsar can receive MIDI clock which can synchronize the array of clock dividers and the
looper\recorder. To do this, turn the INT MIDI switch of the clock section to the MIDI position.
• There are four MIDI to CV converters (MIDI CV block) capable of converting messages from
MIDI controllers and keyboards into CVs. The converter outputs can then be connected to
any Pulsar input contacts, which will provide MIDI control or automation of the functions
connected to these contacts.

The intention was to make the MIDI implementation as user-friendly as possible. Next to 
each function that has MIDI automation there is a learn (LRN) button, which makes it easy 
to assign a MIDI controller there. To do this, press the LRN button next to the desired func-
tion and turn the midi-controller or press the key on the midi-keyboard that you want to 
assign there. The Pulsar will remember the channel number, key or controller number (CC) 
and will remember them even when the power is off.

Altogether there are 12 parameters that can be automated via MIDI:
Triggers of the 4 synthesis modules, 4 freely assignable MIDI to CV converters, SHAPE, 
WARP, Portamento and Pitchbender functions of the BASS module.

To assign a MIDI controller (a key or a continuous controller) to a synthesis module 
(BD, SD, HHT etc.) hold the LRN button of this module and press the desired key or 
turn the controller. 

The pitchbender and portamento functions are firmly fixed to the corresponding mi-
di-controllers. The receiving midi-channel number of these functions is the same as 
the midi-channel number of the keyboard assigned to BASS. Portamento can only be 
adjusted via MIDI.

The synthesis modules and MIDI to CV converter automatically recognize the key and 
the continuous controller (CC). In case a MIDI keyboard key is assigned, the velocity 
value of the pressed key will be transmitted. If a controller is assigned, the position of 
the controller is transmitted.

You can control the synthesis module trigger with a continuous controller instead of 
by pressing a key. This will give you many unusual features, such as drawing the attack 
and signal decline in a DAW. To do this, use the LRN button of the desired module and 
assign a continuous controller to the module you need.

You can assign MIDI keys to a MIDI to CV converter, this will give you the opportuni-
ty to rhythmically control various synthesis parameters (for example, a filter) from a 
MIDI keyboard and apply functions such as quantization, which are difficult to use with 
a continuous controller.

If any key is assigned to the first channel of the MIDI to CV converter with the same MIDI 
channel as the MIDI keyboard assigned to the BASS module, the key tracking signal of the 
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BASS module will be sent to the output of the first channel of the converter. The CV on this 
output will be proportional to the note number that is currently played by the BASS module. 
This function is very useful if, for example, you want the cutoff frequency of the filter to 
follow the pitch of the note being played. To activate this function, simply simultaneously 
press the LRN button of the first channel of the converter and any key on the MIDI bass 
keyboard. The first channel of the converter is marked KTR (key tracking). 

Please remember that the looper-recorder has a clock up-sampling process that needs 
a little time for setting. The first few dozens of milliseconds after MIDI clock start can 
be inaccurate. To avoid this, the timespan between stop and start on your DAW or 
sequencer that feeds MIDI-clock to Pulsar, has to be at least 5 seconds (then the 
up-sampling system stops to wait for the next clock pulse and saves the previous 
value that will be used after clock start). 
A second option is to use the LRST pin for alignment with the clock divider.

When using MIDI-clock synchronization, we strongly recommend connecting the LRST 
pin to 0.25 out of the clock divider to ensure a perfect sync.  

Pressing simultaneously the SHAPE and WARP LRN buttons will stop all MIDI trigger-
ing. You can use it as a MIDI panic button if your MIDI system freezes. 

GENERAL LABELING PRINCIPLES
Contact function marking:

The arrows connecting the various elements indicate their relationship and show the di-
rection of the signal flow.
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MAIN MODULES
MASTER CLOCK GENERATOR

The basic structure of the Pulsar begins with a master clock gener-
ator. When creating a patch, you can make the source of the clock 
something else and even have several sources at the same time.
The clock generator sets the tempo of your rhythmic pattern, as well 
as the looper/recorder's loop length, which is four measures in four 
quarters or 128 ticks of the clock. One tick equals a 32nd note. At 
the same time, you can freely choose what constitutes one quarter 
and the length of your measure, since there is no quantization by 
default in the looper.

TEMP knob. Sets the generator clock frequency, which varies from one to two hundred hertz, 
thus determining the looper's loop length from several minutes to less than one second. 
The green LED flashes once a quarter and makes a bright flash at the beginning of the loop 
(based on the fact that the loop length is four measures in four quarters).

MOD pin. CV input modulating and controlling the clock frequency. The useful voltage 
swing, as with all modulation inputs, is 0 to 10 volts.

AMT knob. Determines the amount of influence of CV applied to the MOD pin on the clock 
frequency.

INT MIDI switch. Allows you to select the clock source. In the INT (internal) position, the 
source is the Pulsar clock generator. In the MIDI position, the source is an external MIDI 
clock. With the switch in the middle position, the internal clock is disabled and the array of 
dividers and the looper stop. Now, when voltage pulses with an amplitude of at least 3 volts 
(nominal amplitude 0 to 10 volts) are applied to the CLK pin, they will be perceived as a 
clock signal and the array of dividers together with the looper will be synchronized to it. So 
you can synchronize the Pulsar with a Eurorack system or any device that generates a clock 
in the given voltage range. The frequency of the supplied external analog clock should be 
calculated for 128 ticks per full length of the array of dividers and looper. If the switch is in 
the INT or MIDI position, you can pick up the clock signal from the CLK pin or the outputs 
of the clock divider to synchronize external equipment to the Pulsar.

CLK pin. The output of the clock generator or the clock input of the frequency dividers and 
looper/recorder.
With the switch set to INT or MID, the pin works as the output. With the switch in the middle 
position, it functions as input. (see "INT MIDI Switch")

16, 8, 4, 2, 1, 0.5, 0.25 pins. The outputs of the array of binary clock dividers. A very pow-
erful tool for creating rhythms and controlling various Pulsar modules. The number under 
the pins represents the note duration that this output gives. The looper's loop length is 
equal to the length of the array of clock dividers.

RST (reset) button. Resets the array of clock dividers and resets the looper to the beginning 
of the loop. Used to set the start of the loop and to synchronize the dividers and looper. 
It is recommended that you press the RST button before starting loop recording. This will 
guarantee synchronization between the looper and the dividers.
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	 You can connect several outputs of the divider together. The signals will automatical-
ly be summed and you will get a complex rhythmic pattern based on this sum.

	 You can use the signal from the outputs of the divider to create the sound of a met-
ronome. To do this, connect the desired output of the divider (if the loop length is 4 
steps of 4 quarters to obtain 1/4 duration, use output 2) with the input of one of the 
attenuators (for the possibility of adjusting the volume of the metronome) and connect 
the attenuator output to MIX IN input.

	 To quickly get the metronome sound, simply touch one finger of your left hand to 
output 2, and the other to the MIX IN input. The circuit will be created using body 
conductivity.

	 You can use outputs 16, 8, 4, 2, etc. to create a line of hi-hat, bass drum, etc. with 
equal notes. To convert a rectangular signal into short pulses, which form the distinct 
sound of the drums, use one of the impulse converters (see the corresponding sec-
tion).

	 You can use one or several summed outputs of the clock divider array to modulate the 
clock frequency, thus creating shuffle and more complex uneven ripples.

LOOPER-RECORDER

One of the features of the Pulsar is that it has no conventional sequencer, and instead 
a looper-recorder (LR) designed by the author. The main idea behind the LR is to enable 
quick and convenient creation and editing of live grooves "on the fly", flexible improvisation 
options during performance, and the possibility of experimenting with loops of different 
lengths and speeds on the different LR channels.

Pulsar's LR has 4 independent channels, each of which can have its own, independent play-
back speed. In order to be able to switch between different rhythmic variations, there are 4 
banks of loops, each of which contains a set of 4 loops (a loop for each synthesis module). 
You can switch banks anywhere in the loop, creating rhythmic variety.

Unlike a sequencer, which records the time of the trigger event, the LR is essentially a virtual 
tape that constantly records all manipulations with the ADD and DEL sensors, taking into 
account the velocity specified by the sensors of the REC.CONT (recorder control) section. It 
does not record manipulations of the knobs and switches, or incoming MIDI events and CV 
signals. In line with the concept of Pulsar, LR is not a piece of code in the general proces-
sor that controls everything. Instead, it's an independent module executed on a separate 
micro-controller that deals only with this specific task. Thanks to this, it provides excellent 
stable behavior without delays and glitches, similar to the behavior of analog and mechan-
ical devices.
 
While LR has a basic quantize option for individual LR channels, it does not allow for step-
by-step editing of a rhythmic pattern. In our opinion, any portable sequencer with a min-
iature screen is significantly inferior in terms of ease of use and functionality compared to 
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a sequencer and an editor based on a personal computer. Therefore, if you need precise 
control over each beat, we suggest using a computer sequencer (Cubase, Ableton, Protools 
etc.) connected to the Pulsar via the MIDI interface. Rather, the capabilities of LR are con-
centrated on high quality and making live performances more convenient. To achieve this, 
data processing and storage are carried out with a resolution that significantly exceeds 
standard requirements. For example, the frequency of polling sensors and outputting a sig-
nal to sound-synthesizing modules is 110 kHz, which is 2.5 times higher than the standard 
frequency of digital audio and 36 (!) times higher than the MIDI frequency interface. The 
recording resolution is 96 events per pulse of the clock signal, which for a standard situation 
is 192 events per sixteenth note. In combination with the author's analog circuitry of ca-
pacitive sensors, providing a response time of 0.01 milliseconds, this gives Pulsar an almost 
instantaneous response to touching the sensor and a full-fledged “live” playing experience, 
characteristic of acoustic instruments.
It is also worth noting that the LR architecture allows you to record the duration of notes 
and dynamic changes within a single note arising from manipulations with REC.CONT 
sensors.

The speed of the virtual LR tape is determined by the frequency of the incoming clock. The 
loop length is fixed and equal to 128 clock pulses. However, the loop length can be made 
shorter if a forced restart of the LR is done more than once for 128 clock pulses. This will be 
described in detail below, when explaining the LRST function. One clock pulse is a 32nd note 
(1/32 of measure). To ensure a high resolution of the recording, LR upsamples the incoming 
clock, multiplying its frequency 96 times. The upsampling procedure imposes certain spe-
cifics on the LR operation. In particular, if you want to modulate or change the clock during 
performance and at the same time preserve the synchronization of the LR and the dividers, 
you must use the synchronization pin LRST, which will be described below.
By default, the clock for LR is taken from the internal clock generator, which can either work 
independently or receive a MIDI clock (selected by the INT MIDI switch).
The Pulsar's LR has four independent channels (one for each sound generator), each of which 
has its own independent memory and can have its own independent clock. This provides 
a unique opportunity to play various LR channels at different speeds, creating complex 
rhythmic patterns and going beyond repeating patterns. An individual clock is fed to the 
CLK pins (see below).
Control the LR by using the capacitive sensors that are triggered by the touch of a finger 
or any conductive object that has sufficient capacity.

LR memory is volatile. When the Pulsar is turned off, the contents of the memory are reset. It 
is not possible to upload the contents of LR into external memory or download data into LR.
 
ADD sensors — Add notes to LR loops. Unlike most drum machines, Pulsar recognizes and 
records not only the start time of a note, but also its length, which blurs the line between 
the synthesis of percussion sounds and ordinary synthesis, allowing you to make a smooth 
transition from rhythmic parts to noise and drone soundscapes.
If the REC PLAY switch is in the REC position, ADD will operate in overdub mode, i.e. new 
notes will be superimposed on already recorded notes. The velocity of recorded notes can 
be determined by the sensors L (low) and M (middle). By default, the velocity of recorded 
notes is maximum.
If the REC PLAY switch is in PLAY mode, touching the ADD sensor will play notes on top of 
those recorded in the LR, but the contents of the loop will not change.
If the REC PLAY switch is in the middle position (MUTE) or the clock is stopped, the ADD 
sensor will simply trigger the corresponding sound generator.
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DEL sensors — Erase notes from LR loops.

If the REC PLAY switch is in the REC position, the DEL sensor deletes notes from the cor-
responding loop.
If the REC PLAY switch is in the PLAY position, the DEL sensor will mute the recorded notes 
without changing the contents of the loop.

	 When in the REC mode, holding DEL while touching ADD to play, will record a new 
part, while the already recorded notes will be erased (punch-in record mode). If you 
do the same in PLAY mode, the performance will be played on top of the muted re-
corded part. In this case, the contents of the loop will not change.

REC PLAY switch — determines the operation mode of the LR channel.
REC — recording in a loop is done while playing back already recorded notes. PLAY — plays 
back recorded part. Middle position mutes the loop, but it keeps moving according to the 
incoming clock.

CLK pins are individual clock inputs for each LR channel.
If you connect something with a low output resistance, the internal clock will be automatically 
turned off and replaced by the incoming signal. Synchronization occurs along the rising edge 
when the signal exceeds the level of 2 volts. CLK inputs can work with any type of signal: 
digital, analog, periodic, aperiodic, noise, etc. Thanks to hardware and software protection, 
any reasonable experimentation with CLK inputs will not cause the LR to freeze or crash. This 
opens up great opportunities for creating aleatoric compositions and experimental rhythms.

TRIG (trigger) pin — LR channel output and envelope generator input.

LRST pin (looper restart) — applying a positive impulse (rising edge) to this pin will cause 
LR to restart from the zero position.
This function is needed for synchronizing the LR with the array of clock dividers, and it can 
be used for shortening the loop length. Naturally, this pin can also be used for all kinds of 
experiments.
For tight LR synchronization with the array of clock dividers, connect the LRST pin to the 0.25 
divider output. This connection will ensure the synchronization of the LR and the divider in 
the case of modulation of the clock frequency, restart of LR from different positions, etc. Such 
synchronization may be necessary if you generate part of the rhythmic behavior (for ex-
ample, control filters and other synthesis parameters) with the divider, and the other part 
plays from the looper/recorder. Also, such synchronisation is strongly recommended if you 
use MIDI-clock. Actually, if you have no intention to make asynchronous beats, it's better 
to keep the LRST and 0.25 pins always connected.

	 You can make the LR loop length shorter if you connect the LRST to the lower output 
of the divider (0.5, 1, 2, 4, etc.)

	 Please remember that the LR has the clock up-sampling process that needs a little 
time for setting. The first few dozens of milliseconds after MIDI clock start can be 
inaccurate. To avoid this, the timespan between stop and start on your DAW or se-
quencer that feeds MIDI-clock to Pulsar, has to be at least 5 seconds (then the up-sam-
pling system stops to wait for the next clock pulse and saves the previous value that 
will be used after clock start). 

	 A second option is to use the LRST pin for alignment with the clock divider.
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BLOCK REC.CONT (RECORDER CONTROL)
This is the looper/recorder control unit. It consists of three multi-function 
sensors: L, M, BANK,

L M sensors — allow you to set the velocity of recorded or played notes.
L (low) — lowest velocity.
M (middle) — medium velocity.

L + M (high) — simultaneous pressing will cause maximum velocity.
In REC mode, the L M sensors let you set the volume of notes recorded by the ADD sensor. 
If neither L nor M are pressed, the recording velocity is maximum.

In PLAY mode, the L M sensors let you set the volume of notes played by the ADD sensor 
and modify the volume of notes recorded in the LR.

BANK sensor in combination with the ADD or DEL sensors — switches the LR banks.
Each of the four LR channels is also associated with one of the four banks of loops.
To switch bank: while holding BANK, press ADD or DEL of the desired channel.
The activated bank is indicated by a lit yellow LED.
It is possible to partially or fully copy the contents of banks into each other. To do this, hold 
BANK and press ADD + DEL of the channel you want to copy to. The bank will switch over 
while copying the contents of the previous bank to the selected bank. Copying occurs on 
the fly, i.e. without stopping playback and does not interrupt the play process. 
Сopying will be performed only on those channels where the recording mode is turned on. 
Copying occurs exactly as long as the combination of three buttons is held. If you need to 
copy the entire loop, you must hold this combination for at least the length of the entire 
loop of the looper. You can also copy the loop partially, holding the combination only for the 
desired fragment. This allows you to mix fragments from different banks. When copying, 
the previous contents of the bank are erased.
 
BANK + L (stop) — stops the LR.

BANK + M (start) + one of the ADD or DEL sensors — starts or restarts the LR from the 
specified position. The LR loop is divided into 8 equal parts. Each part is associated with 
one of the 8 ADD and DEL sensors. By pressing BANK + M and the desired sensor, you can 
start the loop from that section. If LR is already running, it will restart from the specified 
position. This allows for non-integer measures and changing rhythmic patterns.

BANK + L + M + one of the sensors (ADD or DEL) of the desired LR channel — will 
quantize the content of the channel to 16 notes. The LR will stop when this operation is 
performed. To start it again, use the start function. For the quantize function to work cor-
rectly, please make sure that the LR is aligned with the clock dividers!! To do this, press the 
RST button on the CLOCK module before recording, and\or connect the LRST pin to the 
0.25 output of the clock divider, and use a metronome during the recording! 
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AR ENVELOPE GENERATORS OF SYNTHESIS MODULES
All synthesis modules (BD, BASS, SD, HHT) have the same envelope 
generators with two control parameters — Attack (ATT) and Release 
(REL). The input of the generator is connected to the output of the 
looper/recorder, the output of the MIDI converter and the TRIG pin. All 
three sources of the trigger signal can be used simultaneously, but the 
envelope generator will respond only the strongest signal. For example, 

if one source sends 2V, a second sends 5V and a third 7V, the EG will respond to the 7V 
source. If that signal stops, the EG starts to respond to the 5V source instead. If that turns 
off, it will respond to the 2V source.

ATT (attack) knob — adjusts the attack of a given drum sound.

REL (release) knob — adjusts the release of a drum sound.

TRIG (trigger) pin — LR channel output and envelope generator input.

ENV (envelope) pin — Envelope generator output.

	 You can use any of the channels of the looper/recorder and the envelope generator 
attached to it, regardless of its synthesis module. For example, you can create a CV 
signal with complex behavior, using an EG. This complex CV signal you can get from 
the ENV pin.

	 Like many of Pulsar's inputs, TRIG inputs are touch sensitive. Try to touch the TRIG 
pins with one hand and the clock divider outputs, SHAOS, LFO outputs, etc. with the 
other.
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BD (BASS DRUM) SYNTHESIS MODULE
Designed for synthesizing the sound of a bass drum. Like other synthesis 
modules, it can be used to generate a fairly wide range of sounds.
It should be noted that all synthesis modules have a different structure 
and that their sound palettes do not intersect for this reason.

TUNE knob — controls the pitch of the BD.

MOD (modulation) pin — is the input modulating the pitch of a BD. 
This input has a linear (volt-hertz) relationship.

AMT (amount) knob — adjusts the amount of influence of the MOD 
signal on the pitch.

WTF? pin — circuit bending node for the pitch modulator.

OMG! pin — circuit bending node for the triangle waveform generator that forms the base 
of BD synthesis.

PITCH knob — controls the modulator that generates the pitch jump at the beginning of 
a sound, characteristic for a bass drum. This knob adjusts the decay rate and the depth of 
the modulation.

DRIVE knob — controls the BD waveform. When rotated clockwise, the waveform changes 
from triangle to sine to square.

EXT (external) pin — is the input for processing an external signal through the BD synthesis 
circuit. Located before the waveshaper/distortion that makes the waveform.

OUT pin — is the output of the BD synthesis module. Located before the VOLUME knob.

VOL (volume) knob — BD volume control

FX knob — adjusts the send level of the BD signal to the effects processor. It takes the signal 
before the VOL knob (pre-fader). This way you can send a signal to the effects processor 
while the BD volume in the main mix is low or zero.

	 Try modulating the BD pitch with noise (use NOISE pin).

	 You can create an additional pitch drop typical of a hip-hop style BD by connecting 
the ENV and MOD pins and setting the AMT knob.
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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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AMT (amount) knob — determines depth of modulation by the signal received on the 
MOD pin.

LPF FR (low-pass filter frequency) knob — controls the cutoff frequency of the reso-
nant low-pass filter.

MOD pin associated with the LPF FR knob: CV control of the filter cutoff frequency.

LPF Q knob — controls the resonance level of the low-pass filter.

EXT (external) pin is the input for processing an external signal through the BASS syn-
thesis circuit. Located before the low pass filter.

OUT pin — output of the BASS synthesis module. Located before the VOLUME knob.

VOL (volume) knob — BASS volume control.

FX knob — adjusts the send level of the BASS signal to the effects processor. It takes the 
signal before the VOL knob (pre-fader). This way you can send a signal to the effects 
processor while the BASS volume in the main mix is low or zero.

	 Regardless of DCO mode (CV MIDI PRC), this module can always be triggered via MIDI. 
In CV and PRC mode, only one note on the MIDI keyboard can be associated with the 
module using the learn function (LRN button above the sensors of the BASS module). 
In MIDI mode, it will be a chromatic MIDI keyboard. If, in PRC mode, the MIDI channel 
tied to BASS does not coincide with the MIDI channels of the rest of the synthesis 
modules, it also works as chromatic MIDI keyboard where you can change the pitch of 
the note.

	 You can control the portamento parameter through the standard portamento midi 
controller (CC05).

	 If you assign any key of the MIDI keyboard assigned to BASS to the first channel of 
the MIDI to CV converter, the key tracking signal associated with this MIDI keyboard 
appears at the output of the converter.
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SD (SNARE DRUM AND CLAP) SYNTHESIS MODULE
The SD synthesis module is focused on producing the sound of a snare 
drum and a clap, while remaining, like all Pulsar sound modules, flexible 
enough to synthesize a wide palette of sounds that goes far beyond 
the classical snare drum. The heart of this module is a noise generator 
of original design with a controlled spectrum, which largely determines 
the characteristic sound of the Pulsar snare drum.

TUNE knob — adjusts the spectrum of the noise generator.

MOD (near the TUNE and AMT knobs) pin — CV input for controlling 
the noise spectrum.

AMT (amount) knob — sets the amount of influence of the CV received 
on the MOD pin.

CLAP knob — creates a clap sound by splitting the attack of the sound.

MIX knob — determines the balance between pink and spectral noise.

BPF FR (band-pass filter frequency) knob — determines the cutoff 
frequency of the band-pass filter.

MOD (near the BPF FR knob) pin is the CV input that controls the BPF cutoff frequency.

BPF Q (band-pass filter resonance) knob — determines the level of self-oscillation of 
the filter.

EXT (external) pin is the input for processing an external signal through the SD synthesis 
circuit. Located before the band-pass filter.

OUT pin is the output of the SD synthesis module. Located before the VOLUME knob.

VOL (volume) knob — SD volume control.

FX knob — adjusts send level of the SD signal to the effects processor. Takes the signal 
before the VOL knob (pre-fader). This way you can send a signal to the effects processor 
while the SD volume in the main mix is low or zero.

	 Use a band-pass filter on the verge of self-oscillation (set by the BPF Q knob) to cre-
ate the characteristic resonance of the snare drum body.
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HHT (HI-HAT) SYNTHESIS MODULE
A module designed to synthesize the sound of a hi-hat, cymbal or 
shaker.

TUNE knob — adjusts the spectrum of the noise generator.

MOD (near the TUNE knob) pin — CV input controlling the noise 
spectrum.

WARP knob is a waveshaper that changes the noise spectrum.

HPF FR (high-pass filter frequency) knob — determines the cutoff 
frequency of the high-pass filter.

MOD (near the HPF FR knob) pin is the CV input that controls the 
HPF cutoff frequency.

HPF Q (high-pass filter resonance) knob — determines the amount of self-oscillation 
of the filter.

EXT (external) pin is the input for processing an external signal through the HHT syn-
thesis circuit. Located before the high-pass filter.

OUT pin is the output of the HHT synthesis module. Located before the VOLUME knob.

VOL (volume) knob — HHT volume control.

FX knob — adjusts send level of the HHT signal to the effects processor. Takes the signal 
before the VOL knob (pre-fader). This way you can send a signal to the effects processor 
while the HHT volume in the main mix is low or zero.

	 To create the sound of a shaker, set the WARP knob to more than 60% and make a 
soft attack with the ATT knob.
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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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	 All SHAOS outputs are shifted relative to each other and produce different se-
quences.

	 If you want SHAOS to work in sync with the master clock, connect the CLK input to 
the desired output of the master clock divider array.

	 If a signal with a frequency that is not related to the internal SHAOS clock, for exam-
ple from the LFO generator, is fed to the S/H input, the length of the pseudo-random 
sequence will increase significantly, theoretically to infinity.

	 If the SHAOS clock is very fast, the generator will start working in the audio range and 
can be used to synthesize complex waveforms. A very fast clock can be obtained using 
the square wave output of the LFO module operating in HI (HIGH) mode.
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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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TUNE knob — In BPF mode, it adjusts the band pass filter. In DBL mode, it sets the delay 
time of the second delay line. In PCH mode, it adjusts the pitch interval of the pitch shifter.

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

FB (feedback) knob — sets feedback depth of the delay and the reverb and determines 
the decay time of reflections respectively.

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

DLY (delay) input pin — auxiliary delay input. The signal applied to it will be processed 
by the delay effect.

REV (reverb) input pin — auxiliary reverb input. The signal applied to it will be processed 
by the reverb effect. 

DLY (delay) output pin — delay output. It can be used for external mixing and for creating 
non-trivial modulation loops.

REV (reverb) output pin — reverb output. It can be used for external mixing and for 
creating non-trivial modulation loops. 

DLY OUT knob sets the level of delay effect returning to the main mix.

REV OUT knob sets the level of the reverb effect returning to the main mix.

	 Try connecting the CLK MOD to the ENV output of the BD module. The DSP sample 
rate will follow the envelope of the bass drum, creating cool effects.
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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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ADDITIONAL MODULES
ATTENUATORS

Pulsar contains four assignable attenuators. They are necessary if you need 
to reduce or control the level of any audio or CV signal. The right contact is 
the input, the left contact (wire with an arrow) is the output. Using assign-
able attenuators instead of placing a special attenuator near each CV input 
allowed us to save a huge amount of space on the Pulsar panel, as well as 
greatly reduce the price.

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

MIDI TO CV CONVERTER
The four-channel MIDI converter allows you to assign four CV outputs to 
any MIDI controller. To assign an output, simply press the LRN button next 
to it and turn or press the desired controller or key (send a MIDI message).

	 The MIDI to CV converter automatically recognizes the key and the con-
tinuous controller (CC). In case a MIDI key is assigned, the velocity value 
of the pressed key will be output. If a controller is assigned, the output 
will be position of the controller.

Assigning a specific key will give you the opportunity to rhythmically control various syn-
thesis parameters (for example, a filter) from a MIDI keyboard and apply functions such as 
quantization, which are difficult to use with a continuous controller.

	 The first output of the converter, marked KTR (key tracking) can generate a CV signal 
proportionally dependent on the note number playing on the BASS channel. To assign 
this function, hold the LRN button near the first output and press any key of the MIDI 
keyboard assigned to the BASS channel. Key tracking is needed if you want to drive a 
certain parameter, for example the LPF frequency, by note pitch.



PULSAR•23 Οδηγός Χρήσης

INDIVIDUAL COMPONENTS AND IMPULS CONVERTERS
diode is a single radio component, useful for atomic control of signals and circuit 

bending.

	 You can modulate the velocity of a trigger output of the looper/recorder with the LFO 
signal. To do this, connect the left contact of the diode (anode) to the TRIG output, 
and the right contact of the diode (cathode) to the triangle LFO output. The velocity 
of selected synthesis module will follow the LFO.  

	 Try to insert the diode in different directions in different modulation and dynamic 
control circuits.

capacitor is a single radio component, useful for atomic signal control and circuit 
bending. There are two capacitors, 0.1 mf and 10 mf. The capacitors allow you to cut off the 
constant component of the signal and form a decay of the desired length for long signals.

	 Try connecting the low-frequency output of the clock divider through a capacitor to 
the CV input that controls the filter frequency of one of the modules. For each jump 
in a rectangular signal, the capacitor will form a smoothly falling envelope, the length 
of which will depend on the nominal value: 0.1 mf will give a quick decline, 10 mf will 
be slow.

	 Try inserting a capacitor in various modulation and dynamic control circuits.

	 By connecting one contact of the capacitor to the ground (GND pin), and the other 
to a signal, you will create a low-pass filter that cuts off the high-frequency component 
of the audio signals and softens the attack of the control signals.

pulse converter — designed to convert rectangular signals into short pulses 
suitable for triggering synthesis modules. Designed to work with the clock divider, but 
can be used in various experiments.

	 To get a basic techno rhythm, connect output 2 of the clock divider to the left contact 
(input) of the first converter, and connect the right contact (output) of the first con-
verter to the TRIG SD input; connect output 4 of the clock divider to the input of the 
second converter, and connect the output of the second converter to the input of TRIG 
BD; connect output 16 of the clock divider to the TRIG HHT input.
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EURORACK — PIN ADAPTER 
Pulsar has eight adapters for connecting mini-jacks used in Eurorack to the 
pins designed to connect the alligator clips. If you need more connections 
with Eurorack — just attach the alligator clip to the mini-jack TIP.

	 At least one of the connections between Pulsar and Eurorack modules 
must be made through the adapter in order to ensure the connection of 
the ground of the devices. Or you can connect the grounds in any other 
way.

1/4 INCH JACK — PIN ADAPTER
Pulsar has six adapters for connecting the 1/4-inch jack format used in pro-
fessional audio production, to the contacts intended for the alligator clips. 
The 1/4-inch jack connectors are located on the rear panel and are numbered 
in the same way as the adapter pins. If you need more connections with 1/4 
inch jack — just attach an alligator clip to the TIP of the jack plug.

	 At least one of the connections connecting the Pulsar and the external audio system 
must be made through an adapter in order to ensure the connection of the grounds 
of the devices. Or you can connect the grounds in any other way.

	 You can perform external mixing of the Pulsar using stereo panning and spatial effects 
by connecting the four individual outputs of the synthesis modules and the two out-
puts of the FX processor through an adapter to an external mixer or DAW audio in-
terface.

INDIVIDUAL SIGNALS
LRST (looper restart) pin — refers to the looper/recorder. Applying a positive 
impulse (rising edge) to this input will cause the LR to restart from the zero po-
sition. This function is needed to synchronize the LR with the clock dividers or 
to shorten the loop length. Naturally, this contact can also be used for all kinds 
of experiments.

For tight LR synchronization with the clock dividers, connect the LRST pin to the 0.25 di-
vider output. This connection will ensure the synchronization of the LR and the divider, in 
the case of modulation of the clock frequency, LR restarting from different positions, etc. 
Such synchronization may be necessary if you generate part of the rhythmic behavior (for 
example, control filters and other synthesis parameters) with the divider, and some parts 
are played from the looper/recorder. Also, such synchronisation is strongly recommended 
if you use MIDI-clock. Actually, if you have no intention to make asynchronous beats, it's 
better to keep the LRST and 0.25 pins always connected.

NOISE pin — pink noise output.

+10V pin — 10 volt DC output, protected from overload.

GND (ground) pin — Pulsar ground.
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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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