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O6bnacTtb NnpumeHeHus
AKKyMynHTOp — OAWH U3 Hanbonee Kanpu3HbIX N JOPOroCToANX 3NEMEHTOB 3NTEKTPOHUKN.

M323 - [laHHOe yCTPOMCTBO NpeaHasHadeHo Ans npeaynpexaeHus paspsga KUCNOTHOro Uin renesBoro
akymynsatopa (Mnu HabopoB OOHOTUMHBIX aKKyMYNATOPOB, C HanpsbkeHuem, He Oonbwe 48 Bonkbr),
CUTHanM3mpysl NOCPEACTBOM 3ByKa M CBEYEHWSI CBETOAMOAA KPaCHOro LBeTa, 0 HeoOX0AMMOCTM NOA3apsavTb
akymynsatop. [Nopor BkNtoYeHus curHanusaummn BeidopaH paBHbIM 10% OCTaTOYHOM €MKOCTU OIS akKyMynsatopa
COOTBETCTBYIOLLErO HanpshkeHus 6, 12, 24 nnn 48 sonert. Mpu HEOBXOAMMOCTM €0 MOXHO U3MEHUTD.

B oTnuume oT COBpPEMEHHBIX NIMTUN-UOHHBIX U APYTUX TUMOB aKkKyMynsTOpPOB, CHabXaeMbiX BCTPOEHHON
nnaTtol KOHTPONSA OrpaHvyeHus paspsga, 60/bWUHCMBO KUCIOMHbIX UU 26/1€8bIX aKKyMYyJssimopos He
umerom makou 3awumel.

3TO YCTPOWCTBO OyAeT MONesHo B AETCKMX UrpyLlKax, MallMHKax, Berlocunegax, ckytepax, B KOTOpPbIX
AETU 1 Oaxe B3pOoCrble 3a4acTylo JOBOASAT aKKyMynsaTop A0 MOSIHOMo paspsaa, CoKpallasi CPoK ero Cryobl.

Takke YCTPOWCTBO >KM3HEHHO HEOGXOOMMO AN UCTOYHMKOB GecriepeboMHOro MUTaHUS, ANsl CUCTEM
COJTHEYHOTO 31EKTPOCHAGXKeHWsT JOMOB, A€ UCMOMNb3YTCA akKyMynsaTopbl, 06WwMM HanpsikeHvem 48 Bonkr, a
Takke O aBTONOGUTENER, XPaHSLLMX CBOM akKyMyrATOPbI B rapaxax-xpaHunuwax, u T.4.

Mpn NnageHun HanpsKeHUs HUXEe rPaHUYHOW HOPMbI (OCTaTtoyHast eMkocTb okono 0%), curHanm3artop
OTKIOYaETCS, YTOObI HE OONYCTUTb KpPUTUYECKOro paspsaa batapen cobCTBeHHbIM noTpebneHneM. Camo no
cebe B pexvme OXugaHua yCTPOMCTBO NOTPEONAET MmM3epHbIn TOK, okorno 0,1 MA, 4TO gaxe B CpaBHEHUM C
camopa3spsaoM akKyMynsiTopa MeHbLLE Ha HECKOMbKO MOPSAKOB.

TexHn4eckue XapaKTepucTtukun

Tok noTpebneHus B pexxmme onoeeLeHns, MA, He Boree ............. 40 MA;

Tok noTpebneHus B pexxmMme oxuaaHus, MA He Bonee.................... 0.1mA

YpoBeHb HanpshkeHus cpabaTtbiBaHusi onoselleHusi, Ubeep, B ....... 5,75(6), 11,5(12), 23(24), 46(48)
YpoBeHb HanpsXkeHus oTknoyeHust onoseleHns, Uoff, B.............. 5,25(6), 10,5(12), 21(24), 42(48);
[POMKOCTb CUrHaMa OMOBELLUEHUS ....ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeessean e eeeeees 85n0b;

[ABAPUTHBIE PABMEPDI: ...ceiiiueeieeeiitieeeeaitieeeeestteeeeesbteee e e et et e e e e eeaeenans 57x24x13mm

HaCTpOVIKa mMoAayns.

CvrHanusaTtop NoAkn4aeTcst napannenbHO KNeMMaM akkymynsatopa. 3HayeHust HanpsbkeHWun, npwm
KOTOpbIX CUrHanu3aTop AOIMKeH HayaTb onoBellaTb o paspsge - Ubeep U HanpsikeHus, korga OH LOSMKEH
OTKIMIOYMTBCS BO M3bexaHue 4pe3MepHoro paspsga akkymynsatopa - Uoff, MoxHO HacTpamBaTb C MOMOLLLIO
nogctpoedHbix pesunctopoB: Ubeep — R6, Uoff — R2. 3HayeHus noporoB HanpsiKeHWn OnuncaHbl B
TEXHUYECKUX XapaKTepucTukax aton cneumndmrkaLmm cOOTBETCTBEHHO akkymynsaTopam Ha 6, 12, 24 nnn 48B.

Ecnu Bbl npuobpenun koHcTpyktop (K323) Torga Bam HyxHO ero Oyamer HacTpouTb. [MogknounTe
HacTpaMBaemMoe YCTPOWCTBO K PeryrimpyemMoMy WCTOMHUKY MOCTOSIHHOrO HanpskeHusi, U YycTaHOBUTE
HanpsxeHne Uoff (CooTBeTcTBylollee HYXHOMY akkymynatopy), U c nomowbio R2 BbicTaBsTe nopor
OTKITIOYEHNsT curHanusaunn. OcTaBuUTb CBETOANOL CO CBEYEHUEM HE3HAYUTENBHOW APKOCTH.

Motom yctaHoBuTe Ubeep, 1 ¢ nomowwbio R6, BbicTaBbTe nopor cpabaTbiBaHWUs curHanusauuu. NMopor
— 3TO Takoe MOoNoXeHue ABMKKa pe3ncTopa, npym KOTOPOM HEMHOIO M3MEHMB NOBOPOT pe3ncTopa, NponucxoanT
UNW BKMOYEHUE curHanusauum, unu ee otknioveHne. OcTaBbTe NONOXEHWEe pe3ncTopa, YTO COOTBETCTBYET He
BKITIOYEHHOMY cBeToauony (OTCyTCTBME 3BYyYaHWs curHanusauum). llocne HacTponkm xenartenbHO yoeanTbes B
npasunbHOW paboTe ycTpowcTBa. [ng 3TOro CbIMUTUPYWTE pa3psa akKymynsatopa, MraBHO YMeHbLuasi
HanpsxeHne ¢ ypoBHSA HEMHOro Bbilwe, YeM Ubeep, 1 oo yposHsa Uoff. YcTporicTBO JOMKHO CUrHanmMampoBaThb
npu Ubeep, n otkniountbes, npu Uoff. MNpu Heo6xogmMmocT noBTOpUTE NOLACTPOMKY.

YCTPOMCTBO HACTPOEHO 1 FOTOBO K NPUMEHEHNIO.
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Cxema ANeKTpnyeckasa npuHuunmanbHas
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GMD

PaboTta cxembl

Cxema nocTtpoeHa Mo MpUHUMMY OBYX KOMMApaToOpoOB U CXeMmbl curHanusauum. OpuH komnapatop
cobpaH Ha R1-R4, Q1, D1. Bropon - Ha R5-R9, Q2. Cxema curHanmsaumm coctout u3 3ymmepa BZ1,
ceetogmoga D4, R10, R12, 3awuTHbix ctabunutpoHoB D2,D7,D6, sawwutHoro amoga D3, sawwmwarowiero
YCTPOWMCTBO OT HEMPaBUIIBHOIO MOAKMYEHUST K akkymynaTopy. D5 cnyxvT 3almuTon OT nepeHanpskeHust npu
pabote ¢ akkymynsitopamu 48 Bonbr. Llenovka R11C1C2 - 3awmrta OT NOXHbIX cpabaTbiBaHMN B crnyyae
KonebaHuM Hanps>KEHUM Ha akkyMynaTope npu 6pockax Toka B Harpy3ke. R2 3agaert nopor oTkntoyeHunsa. R6 —
3agaeT Nopor BKIOYEHNST CUTHaNM3aLummn, Npy NOHWXEHUN YPOBHSA HanpsxkeHna Hmke Ubeep.

Ecnn akkymynatop 3apsbkeH, TO Ha cpegHem BbiBoge pesuctopa R2 ¢opmumpyetca pasHOCTb
noTeHUnanoB AoCTaToyHas Ans OTKpbiBaHusA TpaHauctopa Q1. C pesuctopa R6 pasHOCTb noTeHumanos
oTkpbiBaeT Q2, 4TO 3akpbiBaeT Q3 M 4yepe3 3ymMmep M CBETOAMOL HE TeYeT TOK, HeobxoouMmbln AOns
curHanusauum.

Ecnn HanpskeHne Ha 3atBope Q2 onyckaetcsa Hwke ypoBHs Ubeep (c yuyetom genutenss R5-R7), HO
Bbiwe Uoff, Toraa Q2 3akpbIiBaeTCsi U Ha CTOKE MOSIBUTCA BbICOKUIM NOTEHLUMAr, KOTOpbIN OTKpbiBaeT Q3 n TedeT
TOK 1 CUrHanusaumsi paboTtaeT, CBETOANOL BKITHOYEH.

Ecnu HanpshkeHne Ha akkymynatope byoer ymeHbluaTbCs M ganee, torga 3akpoetcs Q1, n BbICOkui
noTeHuunan co crtoka, yepe3 D1 nogactca Ha genutenbe R5-R7, nogHumasa TemM caMbiM YpOBEHb HanpshXeHust
3aTBOpa BhbILE YPOBHSI BKMOYEHUs, YTO OTKpoeT Q2, n 3akpoeT Q3. NTak npekpaTtuTbCa TOK Yepes 3ymep 1
CBETOAMOL, MpepBaB CurHanu3auuo. BenuunHa MuHMManbHOro Toka Oyaer onpefensatbCs B OCHOBHOM
anemeHTamn R4,R7,R11.

Bbl MOxxeTe camu nogobpaTte npegensl cpabarbiBaHUMI CUrHanmM3aumm ¢ nomoLllbto genutenen R1-R3 u
R5-R7. Ho cneanTe 3a 4ONyCTUMbIMU TOKaMM U HANPSHXKEHUSIMU Ha aKTUBHbIX 3rE€MeHTaXx.

BaxHo!

Cxema He yHuBepcanbHa Ans BceX aKKyMyJIATOPOB, a paccyuTaHa OTAEeNIbHO U3roToBUTENeM
nop KaxabIn TMN akkymynaTopa: 6, 12, 24 unu 48 Bonbt. 3a BCe U3MeHEeHUs1 B CXeMy U UX nocneacTBus
npousBoauTesib OTBETCTBEHHOCTU He HeceT!
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Cxema pacnosnoxeHust 3a1IeMeHTOB
(Bua cBepxy)

MNpumeyaHus:
Bce auogbl M CcTabunNUTPOHbl MMEKT Ha o0003HadYeHun «K» - Katod. D2,D7 — BKMHOYEHbI
nocnegoBaTtesibHo.

Ona akkymynsatopoB Ha 6 Bonbr BmMecto D2,D7 noctaBuTb nepembivku nnn ogHy Gonbuyto. R9 He
CTaBUTb.

3awntHbn cTtabunutpoH D5 cTaBuTb TONbKO ANS akKymynatopoB Ha 48 Bonbr, Takke paBa
cTtabunutpoHa, D2 1 D7 no 18 Bonebr.
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M323-xx RADIO-KIT

The acid battery discharge detector,
with a very low consumption
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Application
The battery is one of the most capricious and most expensive elements of electronics.

M323(K323) - This device is intended to prevent the discharge of an acid or gel battery (or sets of
batteries of the same type, with a voltage not exceeding 48 volts), signaling, by means of the sound and light of
the LED, about the need to recharge the battery. The alarm activation threshold is chosen to be 10% of the
residual capacity for a battery of the corresponding voltage of 6, 12, 24 or 48 volts. If necessary, it can be
changed.

Unlike modern lithium-ion and other types of batteries supplied with a built-in discharge control card,
most acid or gel batteries do not have this protection.

This device will be useful in children's toys, cars, bicycles, scooters, in which children and even adults
often bring the battery to full charge, reducing its service life. Also, the device is vital for uninterruptible power
supplies, for solar power supply systems of houses where batteries are used, with a total voltage of 48 Volts, as
well as for car enthusiasts who store their batteries in storage garages, etc.

When the voltage drops below the limit value (residual capacity of about 0%), the alarm goes off to
prevent the battery from being discharged by its own consumption. In itself, in standby mode, the device
consumes a meager current, about 0.1 mA, which even in comparison with the self-discharge of the battery is
less by several orders of magnitude.

Technical characteristics

Consumption current in the alert mode, mA, less then .............. 40 mA;

Current consumption in standby mode, mA less then ............... 0.1mA

The voltage level of alert triggering voltage, Ubeep, V ....... 5.75 (6), 11.5 (12), 23 (24), 46 (48)
The voltage level of the alarm turning off, Uoff, V .............. 5.25 (6), 10.5 (12), 21 (24), 42 (48);
Alarm VOIUME ... e 85 dB;

DIMENSIONS: .. s e s 57x24x13mm

Module configuration:

The indicator is connected in parallel with the battery terminals. The voltage values at which the
detector should begin to warn about the discharge - Ubeep and voltage when it should turn off to avoid
excessive discharge of the battery - Uoff, can be configured using trimmers: Ubeep - R6, Uoff - R2. The values
of voltage thresholds are described in the technical specifications of this specification, to the corresponding
battery of 6, 12, 24 or 48V.

If you purchased a constructor (K323) then you will need to configure it. Connect the device to be
adjusted to a regulated DC voltage source, and set the voltage to Uoff (Corresponding to the desired battery),
and use R2 to set the alarm off threshold. Leave the LED with a low brightness.

Then install Ubeep, and with pom. R6, set the alarm threshold. The threshold is the position of the
resistor slider, at which having slightly changed the turn of the resistor, either the alarm is turned on or the
alarm is turned off. Leave the position of the resistor, which corresponds to an unlighted LED (no alarm sound).
After setting, it is desirable to make sure that the device is working properly To do this, battery discharge by
smoothly reducing the voltage from a level slightly higher than Ubeep to the level of Uoff. The device should
signal when Ubeep, and disconnect, when Uoff. Repeat adjustment if necessary.

The device is configured and ready to use.
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Electric circuit diagram

Working

The circuit has a two comparators and a one signaling circuit. One comparator is assembled on R1-R4,
Q1, D1. The second comparator is assembled on R5-R9, Q2. The signaling circuit consists of a buzzer BZ1, a
LED D4, R10, R12, a protective zener diode D2, D7, D6, a protective diode D3, which protects the device from
unproper connection to the battery. D5 serves as overvoltage protection when working with 48 volt batteries.

The R11C1C2 circuit protects against impulse interference, in the case of voltage fluctuations on the
battery when the current fluctuates sharply in the load. R2 sets the shutdown threshold. R6 - sets the alarm on
threshold when the voltage level drops below Ubeep.

If the battery is charged, then on the average output of the resistor R2 a potential difference is formed,
that causing to open the transistor Q1. From a resistor R6, the voltage potential opens Q2, which closes Q3,
and through the buzzer and the LED, the current does not flow.

If the voltage at the gate Q2 drops below the Ubeep level (with allowance for divider R5-R7), but above
the Uoff, then Q2 closes and on the drain sets a high potential, which opens Q3 and the current flows and the
alarm is working, the LED is on.

If the battery voltage decreases further, then Q1, and the high potential from the drain, will close, go
through D1 to divider R5-R7, thereby raising the gate voltage level above the switch-on level, which will open
Q2 and close Q3. So stop the current through the buzzer and the LED, interrupting the alarm. The value of the
minimum current flow will be determined mainly by the elements of R4, R7, R11.

You can choose the alarm trigger limits yourself using the dividers R1-R3 and R5-R7. But watch out for
permissible currents and voltages on the active elements.

Important!

The scheme is not universal for all batteries, but is designed separately by the
manufacturer for each type of battery: 6, 12, 24 or 48 Volts. For all changes to the
scheme and their consequences, the manufacturer is not responsible!
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The layout of the elements
(Top View)

Notes:

All diodes and zener diodes are marked “k” - cathode. D2, D7 - included in series.
For 6 Volt batteries instead of D2, D7 put jumpers or one large. R9 not to put. Protective Zener D5 set
only for 48-volt batteries. Also, for 48 Volt, put two zener diodes, D2 and D7, 18 volts each.
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