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PERUN V2 Hybrid Pro Electronic Trigger Unit Installation Guide

Perun V2 Hybrid replaces mechanical contacts in your airsoft replica or gel blaster and provides lots of useful
features. Optical and magnetic sensors allow to eliminate many moving parts that are prone to damage, thus
increasing the reliability. The elasticity of this unit gives you certainty, that replica made from parts made by
different manufacturers will not have any incompatibility issues. Adaptive trigger control allows switching from a
very short trigger travel to a long one even in the field, with almost any trigger, including stock ones.

Reading this manual will help you fully exploit this unit’s potential and in case of encountering any problems, you
can look for solutions to them here.

Manufacturer:

Perun

Barwicka 8 St.

60-192 Poznan, Poland

e-mail: info@perunairsoft.pl
Technical data
Recommended power sources

Perun V2 Hybrid works with any power source that provides a voltage between 7 and 17 volts and can deliver
enough current to ensure smooth cycling of the replica. Li-Po and Li-lon batteries with a nominal voltage of 7.4,
11.1 or 14.8 volts are recommended. It is also advised to use batteries with possibly high ,C” parameter and
capacity. This is safer for the battery, as it should not be working on the edge of its capability. In this video, we are
showing why:

https://www.youtube.com/watch?v=s8RKcly810A

Capacity and the ,,C” parameter also influence the rate of fire of the replica:
https://www.youtube.com/watch?v=5h0O25aPvHcU

Compatibility with high-ROF and high-power builds
Perun V2 Hybrid can work with any replicas, including highly tuned.

Compatible gearboxes, gears, and triggers
Perun V2 Hybrid works both in airsoft electric replicas and gel blasters. It is designed to fit version 2 gearboxes in
Tokyo Marui standard. Examples of incompatible replicas are ECS series by Classic Army, EFCS by Ares, or ERG
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by KWA.

Perun V2 Hybrid was successfully tested in and should fit without the need for any modification in gearboxes
made by the following manufacturers: A&K, Bolt, Classic Army (except for ECS series), G&G (with exceptions),
G&P, ICS, JG, King Arms, KWA (gen 2.0), Retro Arms, Specna Arms, Ultimate, and VFC. Some grinding of the
contacts area is needed in Cyma, G&G G2 and Krytac gearboxes (see page 13). These are gearboxes that we
tested for compatibility during the design process. Please be advised, that despite our best efforts to provide
reliable information, we cannot guarantee full compatibility for all the gearbox shells mentioned above. Replica
manufacturers sometimes slightly change dimensions of their parts from batch to batch, bringing need for some
adjustment or in extreme cases, making them incompatible with Perun V2 Hybrid.

In the G&G replicas with “45°” selector, it might be very hard to make all fire modes function properly because of a
very short selector plate travel.

Gearbox color or its “shininess” has no effect on the operation of Perun V2 Hybrid.

Perun V2 Hybrid works with any gearset, including DSG, TSG, short stroked, helical, non-helical, and with any
ratio. The only exception are 32:1 gears, that work with “half-teeth” pistons. 19-teeth sector gears (used in SR25
replicas) might need special handling when it comes to use of spring drop feature.

Stock and aftermarket triggers in Tokyo Marui standard can be used with Perun V2 Hybrid. Trigger color does not
affect the operation. Some ICS triggers might require dremelling before magnet holder can be placed on them.
G&G ETU triggers are incompatible and should be replaced.

Electronic fuse
Perun V2 Hybrid has an integrated electronic fuse, which will automatically cut the power off in case of a short
circuit or when a gearbox jam is detected. The fuse does not wear out when it is activated.

Battery connector type
Perun V2 Hybrid comes with an already soldered T-Plug connector (T-Deans).

Soldering pads for gel blasters and tracer hop-up chambers
There are two soldering pads on Perun’s electronic board, designed especially for soldering the mag terminals’
wires or tracer hop-up chamber wires to them.

Stand-by current consumption

Whenever the battery is connected and selector is set to “SAFE”, the mosfet consumes 1.5mA of

current. While unnoticeable during normal play, it may deplete your battery completely and damage it, if you store
the replica with battery connect for a week or more. Therefore, always remember to disconnect the battery after
use.

Brushless motors
Perun V2 Hybrid works with BLDC motors like Option No. 1 or Warhead. RoF reduction feature must not be
activated when these motors are used.

How does it work?

Perun V2 Hybrid uses optical and magnetic sensors for the detection of sector gear, trigger, and selector plate
position. It has no moving parts at all. That provides not only great reliability but also flexibility, thanks to which
Perun V2 Hybrid will work without problems in almost any combination of gearbox shells, triggers, selector plates
and sector gears.

Sector gear detection

Sector gear phototransistor (sensor) and IR LED diode work in pair as a barrier switch. When sensor and diode
are obstructed, it means that the gear teeth are between them. Perun V2 Hybrid is using information whether gear
teeth are present or not, to determine which gearbox cycle phase is currently taking place. Algorithm used for
counting teeth allows almost any gearset to be used. No adjustment needs to be made to enable compatibility with
DSG, TSG, short-stroked or SR25 gears.



Selector sensor

There are two selector sensors on Perun V2 Hybrid, marked blue (for semiautomatic mode) and red (for auto) on
the photo to the right. These sensors work by emitting infrared (IR) radiation and detecting, how much of it is
coming back to them due to reflection from nearby objects. White objects reflect most of the IR, while black almost
none. Also, objects must be very close (less than 1mm) to the sensors to be detected, so lack of anything above
them also results in no reading

When the white area on the selector sticker is above the “SEMI” sensor, it is reflecting IR back to it, letting the unit
know that the corresponding selector position has been set — provided that the sticker is well placed. The same
principle works for “AUTO”. “SAFE” is detected, when the white area on the sticker is not present above any of the
sensors.



Sensor line and sector
gear alignment

Magnet holder

Trigger

Hall-effect sensors are monitoring the magnetic field generated by the magnet in the magnet holder installed on
the trigger. These readings are then conveyed to the microcontroller of the unit, which depending on the sensitivity
setting and trigger position, may trigger a shot. The magnetic sensors are also able to detect, whether an external
magnetic object is present near to the replica and in such case, will activate external magnetic field alarm to
prevent an unintended shot.

Installation

Supplementary video manual is available here: https://www.youtube.com/watch?v=NCD2DWjRhj8

1. Disassemble the replica and the gearbox. Remove everything from the gearbox.

2. Place Perun in the gearbox so, that the sector gear’s edge would align with the Sensor line that is printed on
the PCB, as shown on the photo to the right. Max. 0.5mm deviation to the left or right from this line is
acceptable, but it is better to avoid it. When ready, screw Perun in place. Make sure it is held firmly by the
screw and does not wobble. Do not worry about the PCB, in the screw area there are no electronic paths, and
you do not need to use any gaskets. Do not use excessive force, though.

3. Install the plastic magnet holder on the trigger, as shown on the photo to the right. When screwing the two
halves of the holder together, use only little force, not to damage the threading. Depending on the trigger model
you are using, there may and can remain a gap between the two halves. If the magnet holder still wobbles, use

the third screw to remove any remaining slack (also be careful and do not use excessive force on the screw).


https://www.youtube.com/watch?v=NCD2DWjRhj8

10.

11.

Make sure that the trigger is not touching the electronic board and the sector gear can spin freely, not touching
the screw. The sector gear can touch the magnet holder initially but should no longer do so after you insert the
middle pin that goes through the gearbox right behind the trigger.

Put the selector sticker on the selector plate (remove the metal part from the plate if present), in place shown on
the sticker set that came with Perun. If you are installing it in a replica manufactured by ICS or an MP5 by JG,
use stickers “for ICS”. The sketch below shows, how does the selector sensor work and how should the
selector sticker be placed in relation to the selector sensors:

SEMI _ AUTO
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. Assemble the gearbox only with the sector gear, Perun, and the trigger inside. It is advised to shim the trigger

(standard gear shims can be used for this purpose), so that it can only move back and forth, not sideways.
The trigger holder should rest on the contact stopper (a little protrusion or a screw on the gearbox), as shown

on the photo:

. Put the gearbox in the lower receiver and insert the rear and middle pins. While inserting the middle pin, you

might need to pull and hold the trigger, to let the middle pin go through.

. Connect the battery to the mosfet (with the motor still disconnected) and use the Sensor check feature (more

details on page 13) to check, whether all the sensors work properly. Make sure that the selector positions are
detected as shown below:
Also check the trigger and the sector gear. In case Perun does not detect trigger, sector gear, or selector

positions properly at any of these trials, please refer to solutions described on the scheme above or below:
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. If the sector gear is not being detected, check whether the wires are not obstructing the IR diode in the bottom-

left part of the mosfet. If the problem persists, you might need to try releasing the screw that holds the
electronic board, moving the board to the sides (if possible) and then screwing it back and checking again.

If the trigger does not seem to be working, make sure that the magnet together with its plastic holder is on the
trigger and it is placed correctly. The correct polarization of the magnet (which end of the magnet is pointing at
the board) is important.

The selector must be on “SAFE” when the battery is being plugged in.



1. If everything works correctly, remove the gearbox from the lower receiver.

1. Open the gearbox again and put the rest of the components inside. If you are installing Perun in a gel blaster or

“ o

using a tracer hop-up unit, use the soldering pads on Perun’s electronic board marked with “+” and “-“ to solder
the mag terminals’ wires or tracer wires. Be careful not to accidentally solder the pads together with the
adjacent components! Note, that you can leave the mechanical safety mechanism, if you like, it is not
necessary, though. It is a matter of your preference.

2. Assemble the gearbox. Put the whole replica together. Watch out for the wires, make sure that the insulation
does not get damaged during the assembly!
Tracer or mag terminals sol during pads

3. It is recommended to check for any short circuits between the plugs, gearbox and body using a multimeter.

During the start-up

Every time, when connecting the battery to the replica, make sure that the selector is set to “SAFE”. This is a
safety concern, but it also helps Perun find out, where the “SAFE” position is. If you will connect the battery with
the selector on “SEMI” or “AUTO”, the replica may not shoot unless you switch to “SAFE” first or even if it does, the
unit may sometimes function abnormally until the “SAFE” position is reached at least once.

Adaptive trigger control

Each time the battery is connected, Perun senses the trigger resting position and uses it as a reference (therefore,
make sure to never pull the trigger during startup). Depending on the current trigger sensitivity setting, Perun will
automatically fire after the trigger has traveled a long enough distance. This allows very short trigger pulls with no
trigger modification needed whatsoever and the trigger sensitivity changes possible even in the field.

When using a trigger with regulation, only the overtravel limiter should be used. Pre-travel regulation can make the
trigger pull necessary to fire a shot longer, than it would have been when left in the standard forward position.
When in normal semiautomatic mode, the Perun Hybrid uses a progressive trigger activation method. This means
that the trigger threshold and reset points are mobile and move together with the trigger, as shown on the sketch
below:
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This results in two things:

1. If high trigger sensitivity is set, in most cases (depending on the trigger model) you should be able to pull the
trigger all the way back and shoot by only slightly releasing it from the rearmost position and pulling it again. It
also allows to easily “spam” in the semiautomatic mode because you only need to quickly pull the trigger, not
necessarily having to make sure it is fully released. This might be a point of interest, particularly for speed soft
players.

2. For players looking for more realism, what might be important is that the trigger must always be reset (released)
a certain distance before another shot can be taken, which is noticeable at lower sensitivities. This emulates
how triggers in real firearms work and provides a greater degree of control.

The progressive method does not work when burst, auto, DMR mode, binary trigger or 2-stage trigger are
enabled.

Features and programming

Supplementary video manual is available here: https://www.youtube.com/watch?v=204eWEYyw7c

To enter the programming mode:

For “SEMI” — keep the selector on “SEMI” for a couple of seconds, then go to “AUTO” and back, twice. (“SEMI” —
(iAUTO” — HSEMIH — HAUTO!! — AESEMIH)

Successful entry into the programming mode for “SEMI” will be confirmed by one sound signal and a blue LED
light.

For “AUTO” — keep the selector on “AUTO” for a couple of seconds, then go to “SEMI” and back, twice.("fAUTO” —
“SEMI” —» “AUTO” — “SEMI” — “AUTQO”)

Successful entry into the programming mode for “AUTO” will be confirmed by three sound signals and red LED
light.

Switching the selector between “AUTO” and “SEMI” and back allows to move between the modes. Pulling the
trigger allows to enable, disable, or set levels for the modes.


https://www.youtube.com/watch?v=2o4eWEYyw7c
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Full feature description
All the settings are set independently for “SEMI” and “AUTO” selector positions, except for Li-Po alarm and Master
reset, which work for both selector positions.



Fronctson amd Diecriptacn
LED ealad

Firing mode  {hoose firing modes for each selector positior: safe, seml, 1-5 shot borst and aubo.

Green o sound signal, steady green light - safe

1 shart single signal ard blink - semi

-5 short signals. and blinks - 2-5 round burst

1 lorg signel and blink - suto

Acthe brake [ AR| vhops Bhe matos stter the shol, preventing the spring brom remalning
htrwtmdshuamtahwmhﬂlﬂhﬂlmuﬂhmpﬁuﬂtu@rmd
fire {“overpin®]. 5 lewels of braking wth are lable - from 1 (weokest braking)
15 5 [the atrengeit) Braking can be alio completely dialbled. It is adviied nat 10 use
[buaking o use 0 on the lowest kevel, ITstronger braking ks mol rescessany, a3 W negalively
inpaciy the sorvice life of motor brushes and couses incrossed healing.

Tip: Switch fo semi, fire @ single thaet, and hoid e Irigger affer Mhe shal, This witl cowe
@ gevand pigle shol with itranged AR iTng to be fired after T isconmd, mokieg e
ifve spring remaies imcemeressod. it i covised b0 oo thot when you finish shooting.

ro:

Aftentioal Whike prevocking Iy om, bhe A8 witing Becomes brefevand. However, ony
progeormmaed AR sritimg will br slored in memory el wil! becom e offective o soon m
prevacking b daotdled.

Ko sourd sgnal while LED glows blue means, that the aciive brake & dizabled. 1t0 5
wignah incicate braking leesli from 1 [the weaken] 1o 5 |the aranpea)
P ching ‘it shesting on wemi, precocking loeeps they piston in the mear penition. meady for the
Q) bt Thiss decreases the time begween pulling the trigger and the actual thot, mcreasing
Yol lorm ki, and ghing advartage in (0D fghts.

Carrect précockieng el midt be e indiisually 1o sach ealica and aceording 10 ier
preferences. Precocking power b sutomatically adusted fo battery voltage and serni or
autuinale dheds

Tig: To releose the spring after using precocking, switch to semi, fine o single shot, and
Pad the Priggeer eyt thee shat, This will couse o second single shad witl the stromgest
mctive brake s=ithng fo be flred affer 3 secomdy, making sure the spring remaing
wompressed, 11 is advizedd o do Lhat when you finich shooling

Mo sound sigral while LT ghora yeliow means, that the precocking i disabled. 1 to &
signaks indicate poevocking levek from 1 [the weakest) to 8 (ibe strongest].
Banary The Binary trigger allows. the yemi shots to be triggered not only during the pull, but
Erigger ali the Febiaia of thi trigger
[ Tan Tip: bl the Irigger for 2 necods fo cuncel the second shot

teal blinking  Aftenation! Doy nal work with the Nuwo-itage Erigger When the fuo-itage frigger R
ahernately  enobied, the bieery trigger i outematically disabled

Mo scured signed wiide LED blinks porple and beal alternatedy moars, that the binay
trigger is disabled. 1 sipral indicates sctivation of the binary trigger.
Tw-siage The two-stmge trigger slcwrs firing in one mode stter pulling the trigper slighty, and

rigger ancther when the tigger i pulled furiber. Foliowing medey are porilie:
“ semd - burst

wcliet and SR = BT

gresn buarst = auko

Iinking

ahernately Burst count bs set 1o 3 by defau®, bat f bzt of 24 or 5wl be set in the “Firing mode”
sasch burst cowsd will become active in the Two-stage Trigger acoondingly.

1 to 5 signals while the LED blinks violet and yellow alternately indicate sensitivity levels from 1 (the lowest) to 5
(the hlghest)

ROF This function allows o lower the rateofaulomatnc fire. 5 redmum Imlsateaumlable
reduction 1-6%
2-12%
White 3-18%
4 - %
5-30%
Attention! Those ore aporoximole volues ond moy vary depending on replico
configuration.
Attention! Semi-automatic shots and the first shof in burst are alwaoys fired without any
power redluction [e retein good Irigger response.
Mo sound signal while LED glows white means, that the RDF reduction is disabled, 1 to
5 slgnals Indicare reductian levels fram 1 (the smallest] to 5 (the greatest).
DMR mode MR Maode allows only semiautomatic shats and limits their frequency as well. Its main
use is for high power DMR-styled replicas on fields, which demand such limitations.
Purple 0.25s, 0.55, 15, 25 and 3s intervals are available.

Mo sound signal while the LED glows purple means, that the DMR moede is disabled. 1
o 5 signals indicate interval levels from 1 (the shortest) to 5 (the lengest).
Li-Po and Li-  Li-Po and Li-lon alarm informs the user that battery voltage has fallen below 3.7V per
len alarm cell, at which the battery should not be further used and must be recharged. Unit
. automatically detects number of cells in the battery and determines safe voltage range.
Teal The need for battery replacement is signaled by short sound signals every 30s. Disable
this function if you are using batteries other than Li-Po or Li-lon,

Mo sound signal while the LED glows white means, that the alarm s disabled. 1 zignal
Indicates activation of the alarm.

DsG This function must be enabled when dual sector gear is used, 10 provide proper cycle
.. control.
Green and

blue blinking Mo sound signal while LED glows green and blue altermately means, that DSG is disabled.
alternately 1 signal indicates activation of the DSG mode.

Master raset  Master reset returns the unit to the factory settings,

Red To reset, pull and hold the trigger for 2 seconds or simply wait 10 seconds while the LED
Elows red and until the reset takes place without using the trigger. A lang sound signal
confirms return to factory settings.

Factory settings



New units and units where master reset was activated will have modes set in a following way:

Preblem and LED coles Dascription
Diacannected This nol oaly picvides intormalion aboul ke Ssonreclion of e
enaton TARERostls ride erabae, bt It Is siso & dlagnoatic mode tor the thigger, uelector, sed
;_f sechor pear saficher. Wih the sobor disconnecied, engaging, he
Yisllonw, billrikieng switghes will case e LECHin ghow purple [ivigger]. grees [selector),

or bhee [sector gear] for 2 moment. This can be used fow
roubies oot ing probiam: with the myitchbasnd in the gearhos

Beconnecting the mobor will resione normal furciion

Arteetion: Mator check only laker plece ol slonl-up, & dhpvmec]ion
afterthe stur-up wil nos be signaled
Fuse activation Activation of the hine with o ditinction briween a short cieouit
by ad] dnd gearbon jam [Blisking sed)]. b wrme dnsatlosd,
Bed, oonkinous. or binking  This distinction mery not be coerect, Sor instance, & granbo jam mary
Bet INCOMPECTy o 26 3 Short Chrult Jed wioe vers.

Electronk fuse might as well be sthvated by parts combination, which
dirasws too mesch currend [e.g, high speed maobor and gears)

The weit will stat funcioning normally after the battery i
et tag unkeay Bhade 1l B 8 dhar cireul S will be detacted &
The et laT-us

Gasrbax cyde detaciion The unll did sl racelve Informalion aboed cple el Iroem 1Be aeclor
falurs grar awitch and nopped liing only aler walety dme limit was
__ﬂ aninidsd (Fack whether e geart oF the wnaan e ot darmaged
¥eliow snd bine hlisking and whether the semwers are roperly engaged by Lhe gears.
shrrraicky

'l.lgll!mrml st high  Too hgh temparatung of the wmit [(sleoirenk boand] was detectad. It
{ _'f| } willl maat Susclion again wnkl It coak donen, after wiich It will operate

Yelow wed whise binking ~ normally

ahermdieky
[Betbary with bos low veltaps  Baitory with woltage Below P b connccied. Change the balieny 1o
o connected ene with voltage Between TV and 17,

L
Tl sl 1eal Blinkiog

altarmsaky

[Batbary with e high Baftary with voltags swwr 1TV i3 connacted. The battary must ba
waltagps i | diatwly d i, sa i can caws parmanent damapal
[ [ Changi et Baminy 1o o with wolage betamsen TV and LT

Bed and teal Blinking

sHermateky

An wctwrnal magratic flekd [ubernsl magnetic field [originating nod Trom the brigper magnet ) wss
g datactad adetected by the rigger semors. The un® will be bocked wntil the

souree of the magnetic Rekd b not remeosed

Eed and rwicdet biinking

alternateky
Problem and LED cobor Bescription
W2 CrAnSETor of driver The main transkaes or driver ks damaged. The wnit needs 1o be sean
damage hack Tor regpuai,
o
Red and yellow bitnking
abterrurtely
Batlary valtags sesding The Battery detection syalem is mallubtioning. The wnil nesds W be
it fanat ke went hask doer repair

Rt il wrhing iliriking
altermate by

« Firing mode — semi on “SEMI” and auto on “AUTO”
o AB-level 3

« Precooking — disabled

« Binary trigger — disabled

« Two-stage trigger — disabled

« Trigger sensitivity — level 3

« DMR Mode — disabled

o ROF reduction — disabled

« Li-Po and Li-lon alarm — enabled

o DSG - disabled

Diagnostic system

Perun V2 Hybrid has a diagnostic system that will help you find the source, should you encounter a problem. After
the battery is connected, the unit undergoes a start-up check, to make sure replica is ready to work. Successful
completion of this check is indicated by a short green blink of the LED.
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LED color Switch
Disconnectad motor / Sensor  Mone of the sensors detects any change at this moment,
check
Yellow, bllnking
Selector switched to "AUTO"  This should happen after the selector ks switched to "aUTO",
Red
Selector switchad to "SEMI” This shoubd happen after the selector is switched to "SEMI™,
Blue
Selector switched to "SAFE" This should happen after the selector is switched to “SAFE”.
White
Trigger Trigger pull detected.
Purple
Sector gear Secter gear movement detected,
Green

Sensor check

You can easily check the sensor readings by disconnecting the motor. When Perun V2 Hybrid is connected to the
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battery, but disconnected from the motor, it informs about this by yellow, flashing light. If during that flashing a
properly working and connected switch will be closed, the unit will signal that by changing the LED color for a
moment.

Attention! To enter this mode, the motor must be disconnected first, only then connect the battery! Attention! After
you enter the sensor check mode, it will be active for 5 minutes, after which the unit will shut down. To restart it,
simply reconnect the battery.

Before Aller

Checking the trigger and selector sensor can be done by simply pulling the trigger or switching the selector
between “SAFE”, “SEMI” and “AUTO” positions. This can be done without disassembling the whole replica.

Before After

To check the sector gear sensor, it is best to open the gearbox and remove everything out of it, except for Perun
and the sector gear (make sure to keep the shimming the same as in assembled replica, it can influence whether
the sensor would work or not). Then spin the sector gear by hand and see, whether the color of the light changes
to green.

Modifications needed in Krytac and other gearboxes

Some gearboxes need minor modification to allow installation of Perun V2 Hybrid. Here we describe some cases
that are known to us. Never grind the electronic board instead! It can lead to permanent damage of the unit, even
if no components and paths are visible in the area you want to modify.

Krytac
Remove the small knob on the right gearbox half, near the contacts. It is possible to assemble the gearbox with
that part as it does not touch the PCB, but it can obstruct the vision of the sector gear sensor:

Make room for the sector gear LED “leg” by making a small dent in the wire channel wall, so that it can
fit into the gearbox:

G&G G2
A modification like that of the channel wall in Krytac might be needed.

Cyma
Contacts screw hole is located on a protrusion like that, on which the cut-off lever is located. It must be leveled.
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