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N3-3a ocoOeHHOCTEH XMMHYECKOro COcCTaBa JIUTHHA-MOHHBIX OaTapeil, BIUSHMS
paboueil cpesbl, a Takke A yBEIHMUEHHs MPOU3BOJUTEIBHOCTH U, TJIaBHOE, 0€30IacHOCTH
HNOPTAaTUBHOTO MEIUIIMHCKOTO H3JIeNIUs BMECTe C HCIOJb30BAaHHWEM Takux Oartapeil B
MEIUIUHCKOM H3EIHMH HEO0O0XOAWMO HCIHOJIb30BATh CHCTEMY YIPABICHHUS HCTOYHUKOM
MIATaHUs.

Cucrema ynpaBiaeHUs KOHTPOJMPYET M3MEHEHHME €MKOCTH, IOJIHOE COIPOTUBIIEHUE
Oarapen, CWIy TOKa, HampsHKEHHE M JIPYIHe KPUTHUECKHE MapaMeTpbl aKKyMyJSTOPHOU
Oarapen u cooOiaeT nHGoOpMaILKIO B OJIOK YIpaBJIEHUSI CUCTEMHOMY KOHTPOJUIEPY MO IIUHE
IIOCJIEIOBATEIbHON CBA3H. TEXHMUYECKOE pElICHUE CUCTEMBl YIIPABIECHHUS OCHOBAHO Ha
pa3paboTKe TpeX OCHOBHBIX CEKIMU U TpeX OJIOKOB: H3MEPHUTEIbHO-BBIUUCIUTEIbHAS CEKIUS,
UCTIOJIHUTENIbHAS CEKIMs, CEKIUS BTOPUYHOW 3alMThI, OJIOK NpeAOXpaHHUTENs, OJIOK
TEPMUCTOPOB, OJIOK MOJIEBBIX TPAH3UCTOPOB.

[IpencraBneHsl  BBIBOABI O  pabOTOCIOCOOHOCTHM  CHUCTEMBI  YHpPaBICHHUA U

HEOO0XOIMMOCTH JIOTIOJIHUTENIFHON KaTMOPOBKHU C MMOMOIIBIO KaTMOPOBOUYHOT'O MOYJISL.
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MEMIIMHCKOE H3JIENHE, OaTaHCHPOBKA.
BATTERY MANAGEMENT SYSTEM OF MEDICAL DEVICES
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Due to the features of the chemical composition of lithium-ion batteries, the influence
of the working environment, and also to increase the productivity and, most importantly, the
safety of the portable medical product, along with the use of lithium-ion batteries in the
medical device, it is necessary to use a battery management system.

The battery management system monitors the change in capacity, battery impedance,
current strength, voltage and other critical parameters of the battery and reports information to
the control unit of the system controller via a serial communication bus. The technical
solution of the battery management system is based on the development of three main
sections and three blocks: a measuring and computing section, an executive section, a
secondary protection section, a fuse block, a thermistor block, a field-effect transistor block.

Conclusions are presented about the functioning of the battery management system
and the need for additional calibration using a calibration module.

Keywords:battery management system, portable medical product, balancing.

N3-3a 0coOEHHOCTEN XMMUYECKOTO COCTaBa, BIUSHHS pabodeil cpenbl, a
TaKXKe JUIsl YBEJIWYEHUS TPOU3BOAUTEIHLHOCTH W, TJIAaBHOE, OE€30MacHOCTH
U3JIeTUs BMECTE C HCIOJIh30BAHUEM JIUTHUH-UOHHBIX OaTtapeil B MEIUIIMHCKOM
U3JIeIMA  HEOOXOAMMO HCIOJIb30BaTh CHUCTEMY YIPABICHHUS HCTOYHUKOM
nutanus [1]. TloMuMO KOHTpOJISi MapaMeTpoB aKKyMYJISITODHOHM Oarapew u
OpOJIEHUSI TEM CaMbIM CpOKa CiIyXObl OaTapen W H3Aenus B LejioM, Oe3
BHEJPEHUS B WU3JeNHe JaHHOW CHCTeMbl, B Oarapee MOXET MPOU30HTH
nucbamanc stueek [2]. JlucOanaHc sYeeK BBI3OBET JErpajalldio XUMHUYECKOTO
JJIEMEHTa TeX A4YEeK, KOTOpbIE HE 3apsHKAIOTCS 10 KOHIA U HE pa3psiKaroTcs
MOJIHOCTRIO B CHJIy HalW4yusi B OaTapeiiHoOM Oyioke Oosiee crmaboil suerku ¢
YMEHBIIIEHHOW €MKOCTBIO, KOTOpasi JOCTHTaeT TMOJTHOW 3apsiKu U Pa3psIKd
pasbpme apyrux [2-3]. Hderpamanusi XUMUYECKOTO JJIEMEHTA SYCUKH BBI3OBET
yXyAILIEHUE MapaMeTpoB OaTaper, 4TO CKaXeTCs Ha CPOKE CIyKObl M3IENus.
Benmenmass u3 crpost Oatapes mnoTpeOyeT 3aMeHbl, 4YTO HECeT B cebe
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JOTIOJIHUTENIbHBIE ~ DKOHOMHYECKHe  motepu.  [loatoMy  HEoOXoaumo
HCIIOJIb30BaHNE CUCTEMBI YIIPABICHHUS B METUIIMHCKOM HU3JICITHH.

TexHuyeckoe pelreHue CUCTEMBbl yIpaBJEHUS OCHOBAaHO Ha pa3paboTKe
TpEX OCHOBHBIX CEKIMA M TpexX OJOoKoB. M3MmepuTenbHO-BBIUUCIUTEIbHAS
CEKIUsSl TMPEJCTABISAET M3 Cce0sI MHUKPOKOHTPOJJIEP C MOJKIIOYEHHBIMU
MacCUBHBIMU 3jJeMeHTamMu. (OHa ympaBiseT MCIOJHUTEIBHOM  CEKIIHMEH,
nmojyyaeT OT Hee JaHHble, CHUMaeMble C OarapelHOro OJ0Ka, BBIUUCISCT
BTOPUYHBIC JIaHHBIC W TIepeJaeT JaHHBIE O COCTOSIHUM OaTapeu Ha TJIaBHBIN
MuKporporeccop [4].

HcnomuurtenbHas CeKUMs CIYKUT JJi1 cOopa JaHHBIX ¢ OaTapeiHOro
0JI0Ka, repeauyn JaHHBIX B U3MEPUTEIbHO-BBIUYMCIUTEIBHYIO CEKITHIO, 3aIUThI
OaTapeitHoro 0J0Ka OT IMeperpy3ku C MOMOIIBI0 OTASIBHOIO OJIOKAa MOJIEBBIX
TPAH3UCTOPOB, AKTUBHOM OalaHCHUPOBKM SUYeeK Oaraper C IOMOIIBIO
BCTPOSHHBIX OalmacoB M H3MEpPEHUs] TeMIepaTypbl C IIOMOIIBIO OJloKa
TEpMHUCTOPOB [5].

Taxke ycTaHOBJICHA CEKIIMS BTOPUYHOM 3allIUTHI OT MEpPEHANPSIKCHUS, B
KOTOPYIO BCTPOC€HA BBICOKOTOYHAs TPEIU3MOHHAS cXeMa OOHapyKeHUs
nepeHanpspkeHus. [Ipu oOHapy)XKeHUU TIepeHaNpsDKCHUS JaHHAs CEKIUS MOYKET
Pa30MKHYTh II€Th TMUTaHMs, Ojlarogapsi OJIOKY NMpeloXpaHUTENeH, TeEM CaMbIM
yCTpaHssS BO3MOXKHOCTh  BOCIUIAMEHEHHS OaTaped TMpH  KPUTHUYCCKUX
cutyanusx [6].

IIpoBenmena mpoBepka B3aWMOJICUCTBHS TJIaBHOTO MHUKPOKOHTPOJIIEpA
W3JICNINS C TIIATON CHCTEMBI YIIPABJICHUS: CBA3b Uepe3 IMIMHY TOCIIeI0BATSIIBHOM
cBsdu  SMBus paGorana wucnpaBHo. I[lpoBegeHa Takke  mpoBepka
paboTOCIIOCOOHOCTH  (PYHKIIMOHAJIBHBIX ~ OJIOKOB:  pe3yJbTaT  OKazajcs
MOJIOKUTEIIbHBIM — BCE (DYHKIIMM CHCTEMBI YMPABJICHUS TECTOBON IMapTHH
pabotaym  ucnpaBHo. OpHako T1ockoabky — AIIll, ycraHOBIIGHHBIE B
MHUKpPOCXEMaX CHCTEMbl YIPABJICHHS, UMEIOT OCOOCHHOCTH M3MEPEHUS TOKOB,
HampsDKEHUST W TEMIEpaTypbl, HEOOXOAMMO TIPOU3BOAUTH KATUOPOBKY
MacmTaOHBIX KO3 HUIIMEHTOB U 3aJaBaTh CMECIICHUE JUIS ITOBBIIICHUS
TOYHOCTH HW3MepeHui. [l »TuxX [ened MNpeAnoaaraeTcs HCI0Ib30BaTh
KaJIMOPOBOYHBIM ~ MOJYJb CHUCTEMBI  YIPABICHUS HCTOYHWUKOB IMUTAHUS
MEIULMHCKUX U3JICTUN.
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OpHOM W3 KIIOYEBBIX MPOOJIeM, BO3HUKAWOIIUX MPU pPa3pabOTKe MOPTATUBHOTO
MEAWIIMHCKOTO  M3JeNus, SBISETCS opraHusamus ero oSHepronutanus. [llupoko
UCTIONIb3YEMBIE  Tepe3apsbkaeMble  JIMTUH-UOHHBIE  OaTaped HMEIT  CYIIECTBEHHBIE
HEJOCTaTKH, BBIHYXKJAIOIINE TMPUMEHSTh CIEIUATH3UPOBAHHYIO CHUCTEMY YIIPaBIICHUS,
3alIUIIaNIyl0 0aTapero OT paboThl BHe ee Oe3omacHoi paboueil 30HBI, oOecrednBas
MaKCHMaJbHYI0 TPOU3BOIUTENLHOCTh. Pa3paboTaHa cxema KaauOpOBOYHOTO MOJIYJISIIISA
MPOBEPKM W HACTPOMKM CHCTEMBl YIpaBJICHHs Tepe3apsikaeMod OaTapen B Ipolecce
MPOU3BOJICTBA, TpEAHA3HAUYCHHAs JUIsi KOMIIGHCAIMM CMEIICHHWS W MAacIITaOHOTO
Kod(p(UIIMEHTa CXeM U3MEPEeHHsI HANpPsDKCHUS, TeMIIepaTypbl M CHJIBI TOKA. TeXHHYECKOe
pelieHne KaTuopoBOYHOTO MOIYJISI OCHOBBIBAETCSL HA Pa3pabOTKE TPEX CEKIIHiA: CeKIIHsI CBSI3U
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