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Abstract. It has long been known that
oxygen is the main and most important constituent
of air, but in order for oxygen to be fully absorbed
by our body, air must be enriched with ions, or as
they are called "vitamins of the air." Lack of
ionization in the room causes constant oxygen
starvation, decreased performance, poor well-
being, leads to loss of attention, weakening of
immunity, increased fatigue, as well as provokes
the development of many diseases, including
influenza. According to recent studies of
scientists, for the complete absorption of oxygen
by our body, the air must be ionized - enriched
with negatively charged ions.

There are devices that make it possible to
generate negative air ions without the use of high
voltage due to the baloeffect (ie water spraying).
Such devices are called hydro ionizers that
partially or completely reproduce the baloelectric

effect.
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AHoTanisi. J[aBHO BiOMO, 1110 KHCEHB -
OCHOBHA 1 HaWOUIBII BaXKjIWBa CKJIAq0Ba
MOBITPsI, aje i TOro, 1mo0 KUCCHb
MOBHOI[IHHO 3aCBOIOBABCSl HALIIMM OPTaHi3MOM
MOBITPSI IOBUHHO 30arayyBaTucs aepoioHAMH,
a00, gK iX IIe Ha3WBalOTh - «BITaMiHAMH
noBiTpsi». Hemonik 10HI3amii B MpUMIIIECHHI
BUKJIMKA€ TIOCTIHE KHCHEBE TOJIOyBaHHS,
3MEHILICHHS Mpare31aTHOCTI, moraHe
CaMOTIOYyTTS, BeA€ [0 BTpaTH YBarw,
ocnabyieHHs IMYyHITETY, H1BUIIEHOT
CTOMJTIOBAHOCTI, @ TaKOX IPOBOKYE PO3BUTOK
6araTboX 3aXBOpIOBaHb, B TOMY YHCII 1 TpHUILY.
SIKk moka3any OCTaHHI JOCHIIKCHHS BYCHHUX,
JIUIS. TIOBHOIIIHHOTO 3aCBOEHHS KHUCHIO HAIIUM
OpraHi3MOM IOBITPsI TOBUHHO OYTH 0OOB'SI3KOBO
10HI30BaHUM - 30arayeHuM HETaTHBHO
3apsKEHUMU aepoioHaMU. [CHYIOTH MPHUCTPOI,
AKi JAlOTh MOXIIMBICTb TE€HEpPYyBaTH HETaTHBHI

aepoioHU 0e3 BUKOPHCTAHHS BUCOKOT HAIpyTu
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In such devices, water spraying Iis

performed by ultrasonic oscillations of a
piezoelectric concave plate, which is placed at the
bottom of a container filled with water.

Nowadays a wide range of
hydroionizers is produced. But many of them have
a complex design that consists of many elements,
and therefore have low reliability and high cost. In
this regard, it is necessary to continue the work on
the improvement of hydroionisers. The paper
presents a reliable, relatively inexpensive hydro-
ionizer developed. In relation to the circuit analog
has been optimized, which was to replace the
diode used to protect against the breakdown of
one of the chips of the device to its analogue - a
more reliable diod. This made it possible to
increase the reliability of the developed device as
awhole. To test the performance of the developed
device, a simulation of the device schematic in
Proteus was performed, which showed the good
functioning of the device.
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32 paxyHOK
po3nwieHHs Bonu). Taki mpuCTpoi Ha3UBaIOTh
riApoioHi3aTopamMu, sSKi YaCTKOBO a00 MOBHICTIO
BiJITBOPIOIOTH OalOETeKTPUUHUN eeKT. B Takux
MPUCTPOSIX PO3MUICHHS BOJIU TPOBOJUTHCSA 3a
JIOTIOMOT OO0 YJIBTPa3BYKOBUX KOJIUBaHb
M'€30€JIGKTPUYHOI  YBITHYTOI IUIACTHUHH, SIKY
PO3MINIYIOTH Ha JHI €EMHOCTI, HAIIOBHEHOI BOJIOIO.

B Ham d4ac BMIyCKaeTbCA IIUPOKUHI
ACOPTUMEHT T1IpOioHI3aTopiB. AJie 6araTo 3 HUX
MAalOTh CKJIaIHY KOHCTPYKIIIIO, sIKa CKJIAJaeThCs 3
Oe3nivi eNeMEeHTIB, a OTKE€ Mal0Th HEBHUCOKY
HA/IIWHICTh 1 BUCOKY BapTiCTh. Y 3B’SI3KY 3 UM
3’sIBUJIaCh HEOOXITHICTH IPOJOBKEHHS pOOIT 3
YAOCKOHAJIIGHHA TrifpoioHizaTopiB. B poboTi
MPEJICTAaBICHO  pPO3pOOJICHWI  HAMIMHWHA
MOPIBHSIHO ~ JAemeBUd  TimpoiowHizarop. Ilo
BIJTHOIIEHHIO JI0 CXEMHU aHallora IMPOBEICHO
OINTUMI3AIIio, sIKa MoJIArajia B 3aMiHi aioga, SKUi
BUKOPHUCTOBYETbCSI JJII 3aXUCTy BIJ MpoOOI0
OJIHIET 3 MIKPOCXEM MPHUCTPOIO HA MOT0 aHAJIOT —
Outbin Hamiiaui miox. lle mamo MOXKIUBICTH
30UTBIIMTH HAAIHHICTh PO3POOJIEHOTO PUCTPOIO
B 1uioMy. /Jlns mepeBipkH Ipare3aaTHOCTI
pO3pOOJEHOTO TPHUCTPOIO  OyJIO  TPOBEACHO
MOJICTTFOBaHHSI MIPUHIIMIIOBOT CXEMHU MPUCTPOIO B

nporpami  Proteus, ske mokasano jgo0pe

(GYHKIIIOHYBaHHS IPUCTPOIO

Keywords: rizpoionizarop, Mikpocxema, MoJb0BHI TPaH3UCTOP, aCPOIOHH, IT'€30€JIEMEHT.

Section: Instrumentation, Sensors, and Measurement

Introduction. Iinrorti BIacTUBOCTI MOBITPSI JTiCiB, Tip, aJdbIIIHCHKUX JIYTiB, MOPSI JFOJICTBY BiIOMi

naBHo. llle naBHBOrpenbKUii Nikap ['inmokpaT BiAMITHUB, IO TIpCbKE Ta MOPCHKE MOBITPS TIFOTH HA

JIOJMHY 0JIarOTBOPHO, 3LUTIOI0YH Bijl 6aratboXx XxBopoO. [Iprupoay cripusSTIMBOro BIUIMBY TaKOT'O MOBITPS
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Bigkpuiu BueHi B. Enbcrep 1 P. I'elitens. Bonn BCTaHOBMIIN, 11O IIUTIONIMMH BIACTUBOCTSMHU BOJIOJIIOTh

10HU Ta31B MMOBITPS - a€POIOHH, 5K iX Mi3HIIIEe Ha3BaB A. UmkeBchbkuid. [oHI3aIis MOBITPs BiOYBA€ETHCS i
BILUTMBOM PaIl0aKTUBHOT'O BUIIPOMIHIOBAHHS IPYHTY 1 BOJIH, YiIbTpadiosieToBOro BunipomiHtoBaHHs COHIIS
1 KOCMIYHHX MIPOMEHIB 1 €IEKTPUYHHUX PO3PAIiB B aTMochepi (OIMCKaBKH, po3psAIiB Ha BEPIINHAX Tip,
rOJIKaX XBOMHHX JIEPEB TOIIO), a TAKOXK MPH IPOOJICHHI BOAH 1 11 pO3NUIICHH] P ITOPMI, 01, O1JIst
BOJIOCIIA/iB. A€pPOiOHH MarOTh HEraTUBHUM a00 mo3uTuBHUI 3apsn [ 1, 2].

HeraTuBHi aepoioHM npeacTaBieHi KUCHEM, SIKUH JIETKO 3aXOILUTIOE 330BHI BUIbHI €JICKTPOHH.
[To3uTHBHI a€pOiOHU - BYIJIEKHCINM I'a30M 1 a30TOM, SIKIIIO0 BOHU M030aBIISIOTHCS OJJHOTO 3 EJIEKTPOHIB.
HeratuBHi 1 MO3UTHBHI aepOiOHU JIIFOTh HA OPTaHi3M JIOJAWHY 1 TBAPUH HEOAHAKOBO. UMKEBCHKHI y CBOIX
JocIijiax 3'aCcyBaB, 1110 HETaTUBHI a€POIOHU MPOJIOBKYIOTh XKHTTS, a TO3UTUBHI, HABIAKH, CKOPOUYIOTh
JKUTTS. AJie 111e Tipiie BIUIMBA€ Ha TBAPUH IOBITPs, T030aBIeHE BCIX a€POIOHIB.

[ToBiTps 3 HAUIUIIKOM aepOiOHIB KUCHIO CTa01Ii3y€e apTepialbHUNA THCK, POOUTH AUXAHHS
TJIMOIIUM, TTiABHIIY€ alleTUT 1 MOKpAIIy€e TpaBJIeHHS. AepOiOHH BILUTMBAIOTH Ha (i3UKO-XIMI4HI
BJIACTUBOCTI KPOBI: MIBUIKICTb OCIIaHHS EPUTPOLIUTIB, KOHIEHTPALIIIO LIYKPY 1 XOJIECTEPHHY.

B xBoitHOMY I1ici B COHSIUHUI JI€Hb KUIBKICTh aepoioHiB gocsrae 10 tuc. B 1 cm® MOBITPs1, B Topax j10 20
THUC., 01151 Bogocmais - 10 100 tuc. [ToOynyBaBim Oy IUHOK, JIFOJUHA MPAKTUIHO TT030aBIIsI€ cede
MOXKJTUBOCTI JMXaTH 10HI30BaHUM TOBITPsM [3, 4]. YV KHUTIOBOMY MPUMIILICHHI KITBKICTh HEraTUBHUX
aepoionis He nepesurye 100...200 e, V cmy60BHX NPUMINIEHHSX B KiHIi po60YOro THS KilTbKiCTh
HEraTUBHHUX aepoioHiB mafae 10 25...50 cm®. HeratupHi aepoioHM MPaKTHYHO BiACYTHI HOOIH3Y
TEJIEB130PiB, MOHITOPIB, OPITEXHIKH, B MPUMILIEHHSX 3 KOHAUIIIOHEPAMH 1 TPUILIMBHOK BEHTHIIALIIE0. Y
TaKUX MPUMILIEHHSIX B OCHOBHOMY IIPUCYTHI IO3UTHBHI a€PO10HHU, SIK1 HA/1al0Th HETaTUBHUM BILIUB Ha
JIOIUHY.

[IpakTHYHO y BCiX THUMAaxX 10HI3aTOPiB BUKOPUCTOBYETHCS €(IoBianbHUN CIIOCiO 10H13aMii MOBITPS.
Bin nmonsrae B HacTymHOMY. SIKIIIO Ha BICTP1 TOJIKH MOJATH BUCOKY Hampyry (""MiHyc" Ha roJiky, a "mioc"
- Ha 3eMJII0), TO 3 BICTps OynyTh "cTikaTu" enexkTpoHu ("edroBiid" - mo-rpeubku "3akiH4eHHA").
EnexTpoHu, 10 pyXaloThCs Ha CBOEMY IUIIXY "MPUIIMNAIOTE" 10 MOJIEKYJ KMCHIO, YTBOPIOIOYHM HEraTUBHI
aepoioHH. A. UrmkeBChbKUi BUPOOUB psAJT BUMOT 0 10HI3aTOPiB MOBITPsI, 0COOIMBO BAXKIUBO, 11100
10HI3aTOp HE BUPOOJISB 030HY 1 a30THCTHUX CIONTYK. TaK sIK 030H 1 JIOKCH @30Ty € CUIIbHUMU
OKHCITIOBaYaMHU.

Panioamaropu KOHCTPYIOIOTH "MoCTpr YUMKeBCHKOTO'", B IKMX BUKOPUCTOBYETHCS e(ITIOBIaTbHUN
crnoci6 ioHi3alii. Aje Tak sIK aMaTOPChKi KOHCTPYKLIT CHIIBHO BiPI3HAIOTHCS B Ti€T KOHCTPYKIIT, IKY
3arpononyBaB UmkeBChbKUH, TO 200 HU3bKa €(PEKTUBHICTh a€pOiOHI3aTOPIB, a00 BOHU BUPOOIISIOTH O30H 1

OKCHJIU a30Ty. Tak, OLIBIIICTh KOHCTPYKIIIH, SBJIsSE COO0I0 BUCOKOBOJIBTHHM OJIOK Ha 6a3i

Copyright: © The Authors Licensee: This work is licensed under the Creative Commons Attribution License



ISSN 2311-1100 CC-BY-NC
JI0OTIPAIIbOBAHOTO BUX1THOTO PSIIKOBOTO TpaHChopMaTopa TeaeBi3ifHOro npuitMayda 3 HOMHOKEHHAM

Hanpyru [5].

KoHcTpykiiii BUIpOMiHIOBaYa €IEKTPOHIB HAJICKHOI yBaru He mpuaiiserses. [Ipumanis mis
BHUMIPIOBAaHHS KIJIBKOCTI aepoioHiB B 1 cM3 moBiTps moku Hemae. Taki KOHCTPYKITii J0Ope BUKOHYIOTh
(byHKLIT OUUIIEHHS MOBITPS, ajie K aepOiOHI3aTOPH - MANOSPEKTHBHI, OCKITBKYA HEOOXiaHA AJIS JIFOJMHA
KOHIICHTpAIlis aPOIOHIB CTBOPIOETHCS Y HMX HA MaJIiil BiJICTaHI - B 30HI YTBOPEHHS 030HY. AJIe iICHYIOTh
KOHCTPYKIIi, SIKi TO3BOJISIIOTh FeHepyBaTH HETaTHUBHI aepOioHU Oe3 BUCOKOI HAMPYTH, 32 paXyHOK
Oamoedexra (po3nwieHHs Boan). Lle Tak 3BaHi TiIpo 10HI3aTOPH - YACTKOBO 200 MOBHICTIO BiATBOPIOIOU1
0anoeneKTpuuHuil e(eKT, a TAaKOK BUKOPUCTOBYIOTHCS IITYYHI BOJOIAAN, HAJl IKUMH PO3MIIIYIOTh
TUTOIAJIKH JUIS BIATIOYMHKY, (DOHTAHU, PO3Cit0Badi BOAH. ICHYIOTh MeXaHI4Hi Ta eJIeKTPOHHI
rigpoioHizaropu. Po3nuiaeHHs BOIM MPOBOIUTHCS 3 IONOMOIOI0 YIIBTPa3BYKOBUX KOJTMBAHb
1'€30€JIEKTPUYHOI YBITHYTOI IJIACTUHU, BMILIIEHOT HA JHI €MHOCTI [6, 7].

Objective. Pobora mpucBsueHa po3poOIl TiApoioHI3aTOpa, SKUH Mae€ BUCOKY HAIIHHICTD 1
HEBEJINKY BapTiCTh.

Materials and methods. ns po3poOku rigpoionizaropa Oy BuOpanuii amamor [8]. Ilo
BiJTHOIIICHHIO JI0 CXeMHU aHayiora [8] B po3po0ieHii Hamu cxemi Oysio 3pobieno 3aminy mioga KD522b na
Horo anaior — mgiox 1N4148.

Cxema po3pobieHOro rifipoioHizaTopa nokasana Ha puc.l. Mikpocxema DDI1 tuny 74AC04 Ha
KOMIUIEMEHTAPHUX TIOJBOBUX TPAH3UCTOPAX 13 CTPYKTYPOIO METal-OKCUA-HAMIBIPOBIAHUK, MO €
BapiaHTOM IIUPOKO MOMIMPEHOI0 Cepii TPAaH3UCTOPHO-TPAH3UCTOPHOI JIoTiku SN74, 103BOJIMIIA OTPUMATH
KpPYyTi QPOHTH IMITYJIbCIB, MaJIUN CTPYM CIIO’KMBaHHS, HEBEJIMKI HOMIHAJIM YaCTOTHO-33/Ial0YMX €JIEMEHTIB
HOPIBHSAHO 3 TE€HEpaTopoM, SIKMH BUKOHaHMH Ha Mikpocxemi SN7404 (K155JIH1). Enement DD1.4 -
Oy¢epuuit. 3 Buxoxy DDI1.4 imnynbcu HagxonaTh Ha nudepenuirorouniit mganumror C5R3. 3wmiHoroun
nocTiiiny vacy RC-nmaHimora 3 J0MOMOTOI0 MiIAIITYBaJbHOTO pe3ucTtopa R3, MokHa 3MIHIOBAaTH
TPUBAJTICTh IMITYyJIbCIB Ha BuxoAl enementiB DDI1.5, DD1.6, omxke, Oyne 3MiHIOBaTHCSA MINapyBaTiCTh
iMmynbeiB Big 0 10 2. TakuM UHHOM PEryIIOEThCS TOTYKHICTb, 110 TIOJJAEThCSI Ha M'e30BUMpoMiHIOBaY BQ1,

1 KUIBKICTh T€HEPYIOUMX HETaTUBHUX a€POiOHIB.

Copyright: © The Authors Licensee: This work is licensed under the Creative Commons Attribution License
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Puc. 1. IlpuanumnoBa cxema ripoioHizaTopa

Tak six opir BiakpuBanHs notyxHoro MOSFET-tpansucropu VT1 6musbko 5 B, 1 as mBuakoro
BIJIKPUTTSI 1 3aKPUTTA TPAH3UCTOPA MOTPIOHI 3HAUHI CTPYMH, HEOOX1THO BUKOPUCTOBYBATH MiJICHIIOBaY. B
SIKOCT1 HhOT'0 3acTocoBaHa Mikpocxema DA2 IRF7105, o ckiagaeThes 3 ABOX MOJIBOBUX TPAH3UCTOPIB: N-
KaHAJIBHOTO 1 p-KaHAJIBHOTO. XapaKTePUCTUKH N-KaHATBHOTO TPAH3HMCTOpA: CTPYM CTOKY 3,5 A, poscitoe
noTyxHicTb 2,0 BT. XapakTepucTuku p-KaHaJIbHOTO TPAH3UCTOPA: CTPYM CTOKY 2,5 A, pO3CiI0€ MOTYXKHICTb
2,0 Bt. Takoi BelM4MHU CTPyMY, NpU Hanpysi kuBieHHs DA2 12 B, miskom 10CcTaTHBO, 1100 MIBUIKO
nepesapsypkatu BxigHy emHicTh MOSFET-tpansucropi. [Ipy HHM3bKOMY JIOTIYHOMY pIBHI Ha BHMXO[I
DD1.5, DD1.6 BinkpuBaethcsi p-kaHanbHui Tpanuctop DA2. [Ipu npomy Ha 3aTBOp Tpanzuctopa VT1
yepe3 pe3uctop RS nmogaetwsest +12 B, 1 tpanzuctop VT1 BiAKpuBaeThCA.

ITpu BucokoMy JoriuHoMy piBHi Ha Buxoai DD1.5, DD1.6 BiakpuBaeThCs n-KaHAIBHUN TPAH3UCTOP
DA2. V upomy Bumanky 3atBop Tpanizuctopa VT1 uepe3 pesucrop RS 3'eanyerbcs 13 3arajibHUM
BUBEJICHHSIM JDKepena >KUBJIeHHs, 1 TpaHsuctop VT1 3akpuBaerwcs. Ilpu 3akputomy MOSFET-
TPAH3HUCTOP1 3aps/DKAEThCS CTaTUYHA €MHICTh TM'e3oeremeHta BQI1 uwepe3 imayktuBHicTe L1. Tlpwm
BiKpuToMy TpaH3uctopi VTl crarmyna emHicTh m'ezoenementa BQ1 pospsmkaerbesa. Ilpu mpomy
n'e30e71eMeHT BiauyBae gedopmarito. Konupanus n'e3oeneMeHTa 3 yabTpa3ByKOBOIO YaCTOTOIO CTBOPIOIOTh
B P1/IMHI TO3I0BKH1 IPY’KHI XBUJIL.

[Tpu po3TamryBaHHi IM'€e30€71€MEHTa Ha THI EMHOCTI 1 3alIOBHEHHS ii BO/IOIO Ha PI1BEHb, 1110 IOPIBHIOE
(dokycHOMY po3Mipy M'€e30€ieMeHTa, 3 MOBEpPXHI BoAW Oyjae MiAHIMATHCA HEBENUKUN (OHTaH, MIO0
CYIIPOBOJIKYETHCSI TYMAHOM - MUIKOAMCIIEPCHUME KparuisiMu BoAM. Lli kparii Boau € HOCISIMU HETaTUBHUX
aepoioHiB. Y KOHCTPYKIUIi (pHrc.2) BUKOPUCTaHUN BUIIPOMIHIOBAY YBIrHYTOi Gopmu giamerpom 30 MM i

doxycHoto BimcranHio 70 MM 3 m'e3okepamiku [[TC na gacroty 1,8...2,0 MI 1.

Copyright: © The Authors Licensee: This work is licensed under the Creative Commons Attribution License
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Puc. 2. Koncrpykuis rizpoionizaropa

VY kopmyc 3 1atyHi | BKIeeHUH 3a JOIOMOI0I0 CTPYMOIPOBIAHOTO KJICHO 1'€30€JIeMEHT 2. 3HU3Y BiH
JI0JJATKOBO MIPUTUCHYTHH KalpOJIOHOBUM KiiblieM 5. Koprryc 3akpinuieHuii Ha THI €MHOCTI 4 3a TOTIOMOTOF0
JaTyHHOTO Kinbls 10 1 yHIUTBHIOBAIBHOTO TYyMOBOTO Kbl 3. 3HHM3Y 1O KUTbLA 5 TPUTHCHYTA
KaIpoJIOHOBOIO BTYyJKOIO 11 MacuBHa naTyHHa maiiba 6, sika CiIy>KUTh paaiaTopoM AJs TpaHzuctopa 7. B
1aif01 € OTBIp A7 NPOBIAHMKA, 110 3'€HYE M'€30€1eMeHT 31 cTokoM TpaH3ucrtopa. MOSFET-tpansucrop
3aKpITJICHUN Ha pajiaTopl yepe3 1300uy npokiaaky. [lnarta 3 pamioesemenTaMu 8 MPUTUCHYTA 3HU3Y
KaIrpoJIOHOBUM KuiblleM 13. ¥V HukHIN yacTuHI Koprycy 1, Ha MOro 30BHIIIHIA CTOPOHI, pO3TalloBaHa
KOTymika iHaykTtuBHOcTi 12 (L1 3a cxemor), HaMoTaHa Ha Kapkaci 3 jienekTpuka. JKUBIEHHS Bif
BUIIPAMIISIYA [TOIA€THCS IO IBOXKWIIBHOMY €KpaHOBAaHOMY Kabento 14 yepe3 eHTpaibHUN OTBIp B KPUIILI
15 xopmycy 1.

HactporoBaHHs e1eKTpOHHOI CXeMHU NoJIsirae B HACTyIHOMY. B mepiiry yepry, okpeMo BiJi CHJIOBOTO
TPaH3MCTOpa HANAMITOBYIOTH T'€HEPAaTOp HA YacTOTy MapajielIbHOro pe3oHaHcy m'e3oenementa BQ1 3
noromoroto pesuctopa R2. Pesucropom R3 BcranoBmoroTh Ha Buxodi DA2 MiHIMaIbHY TPHBAJiCTh
iMITyJibCiB. [10TIM BCTaHOBIIIOIOTH TUIATY B KOPITYC 1 BUPOOJISAIOTH BCl 3'€JHAHHSL.

VY €MHICTh 3 BCTAHOBJIEHUM KOPITYyCOM HaJMBAIOTh BIJICTOSIHY BOAY. PiBeHb HAIIOBHEHHSI €MHOCTI -
He BuIle (HOKycHOI BiacTaHi n'e3oeneMenTa. [loaroTe Hanpyry Ha cxeMmy BiJ Jpkepesa 3 00MEeXeHHSIM 10
ctpymy. KonTpostoroun Hampyry ocuminorpagom B Toumi 3'eqHanHs L1, ctoky tpansucropa VT1 i
n'ezoenieMenTa BQ1, musixoM 3011bIIeHHS MOTYKHOCTI pe3uctopoM R3, nomararoTbest po3maxy CUTHaILY

120 B Bix miky 70 MmiKy.
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Puc.3. Monuens rigpoionizaropa B Proteus

[TincTporoBaHHSM 4YacTOTH Pe3UCTOPOM R2 nomararoTbesi MIHIMYMY CHOKMBAHHSI CTPYyMY
Bin mkepena +48 B. Sk mpaBmiio, Mpu 1bOMY CIOCTEPITa€TbCs YTBOPEHHS HAWOUIBIIOT KITHKOCTI
HEraTUBHUX aePOiOHIB.

PanioenemMeHTH BCTaHOBIIEHI HAa KPYINIiM ApyKoBaHIM IMiaTi 13 JBOCTOPOHHBOTO (POIBrOBAHOTO
ckJoTeKcTomTa. MoHTax 3pobsieHuit 3 000x cropin miaatu. Mikpocxemu DD1 1 DA2 y SMD-BukoHaHHI.
[Tocriifni pe3uctopu TUMoOpo3Mipy 1206, MOKHA BCTAHOBUTH BEPTUKAIBbHO pesuctopu Tumy (C2-23
notyxHicTio 0,062 Br. IlimnamryBanbai pesuctopu R2, R3 tumy CII3-19a. IlocriliHi KOHIEHCATOPH
kepamiuHi Tunoposmipy 1206. Enexkrponituuni konaeHcaropu ¢pipmu HITANO cepii ECA. Kotymika L1
MmictuTh 15 ButkiB apoty I[1EB-2 niametpom 0,8 MM.

[Tpane3natHicth po3pobienoi cxemu Oyna nepeBipeHa B mporpami Proteus 7.7 SP2 (puc. 3).
JlocmiKeHHs ToKa3aimu Jo0pe PYHKIIOHYBAaHHS CXEMHU.

Conclusions. B po3po0iieHiii HaMi TPUHIMIIOBIN CXeMi y TOPIBHSAHI 31 CXEeMOO aHaiora OyJo
3po6iieno mioma KJ[5226 (VD1) ua iioro anasnor — miox 1N4148. YV mopisusni 3 mioxa KJ[5226 miox 1N4148
Mae OUIbII MUPOKUH Aiana3oH pobounx temmepatyp (-65...+150°C mporu -60...+125°C). diong VD1,

BKJIIOYEHUH B 3BOPOTHOMY Hampsmi, 3axuiiae mikpocxemy DAZ Bin mpoboro mpu piskoMy 30iTbIIEHI
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HAIpyTH, 110 MPUKIATAETHCS 10 BXOAY 4 MikpocxeMu. ToMy BUKOPUCTaHHS B CXeMi IiIpoioHi3aTopa OBl

HAJIHHOTO J10/1a A0 MOYKJIUBICTh 301IBITMTH HAAIMHICTH PO3POOJICHOTO IPUCTPOIO B ILIIOMY.
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Abstract. It has long been known that oxygen is the main and most important constituent of air, but in order for oxygen to be fully
absorbed by our body, air must be enriched with ions, or as they are called "vitamins of the air." Lack of ionization in the room causes
constant oxygen starvation, decreased performance, poor well-being, leads to loss of attention, weakening of immunity, increased
fatigue, as well as provokes the development of many diseases, including influenza. AGcording toWecent studies of Scientists, for the
Eomplete aBEorption B BRYGERIBYIBUT body, the air must be fonized - enriched with negatively charged ions. [iiere are devices that
make it possible to e negative Sifiens WiEhoUEEhe use of high voltage due to the baloeffect (ie water spraying). Such devices
are called hydro ionizers that partially or completely reproduce the baloelectric effect. AHoTauin. [JagHo 8i3oMO, L0 KMCeHS - OCHOBHa |
WaliGiNbLL BAXIMEA CKNAA0BA NOBITPS, M@ ANSI TOFO, WOG KMCEHS NOBHOLHHO 23CBOIOBARCH HALIMM OPTaHIZMOM MOBITPA MOBUHHO
26arauyBaTiCs aepoioHan, 360, AK IX U@ HAZMEAIOTL - <BITAMIMAMM MOBITPA> . HEJONIK OHIZALIT & MDUMILIHH] BUKNNKAE noCTiliHe
KYICHEBE rONOAYBAHHS, SMEHLIEHHA NPALIE3AATHOCT], MOTaHe CaMONoHyTTs, Sene A0 BIPATAYEANNMOENE0AEHHAINYHITERV: MABALIENG!
EoNAIo8aH0GTIx & TAKOH POBOKYE POSSHTOK GAraTHOXSaXEOIOBANE,IBTOMY AN | rpury. Sk NOKa32NN OCTaHH AOCNIIKEHHA BYEHNK,
A7 MOBHOLIHHOT0 2CBOEHHS KHCHIO HALIMM OPFaHIZMOM MOSITPA NOBMHHO ByTu 060B'AZKOBO IOHIZOBAHUM ~ 36AraUEHIM HEFaTUEHO
3apSIKEHNMA 3EPOIOHAMI. [CHYHITH MPUCTPOI, K A310Th MOX/INBICTL TEHEPYBATH HEraTHBHI AePOioHY 683 BUKOPUCTAHHS BUCOKOT
wanpyry In such devices, water spraying is performed by ultrasonic oscillations of a piezoelectric concave plate, which is placed at the
bottom of a container filled with water. Nowadays a wide range of hydroionizers is produced. BUEmany/ofthem have a complexidesian
Rt consists of mahy elements, @nd therefore have low reliability and
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