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ABTOMOBWIBHAA JIERTPOTEXHHRA

Mouurop akkymyJisiTopabix 6arapeii Ha TL43 1
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B craree paccmartpusaercs npumenenme MMC TL43 1 kak
OCHOBHOIO KOMITOHEHTO MOHMTOPA COCTOSHUS aKKYMYJISTOpP-
Hbix Barapen.

Kak nsBecrHo, ans npoaneHus cpoka 3KkcnAyaTaumm akky-
MynsTopHeix 6atapei {0cobeHHO CBUHLOBLIX M HMKENb-KAA-
MMeBbix) HEOBXOAUMO BBIMONHATE TPM BAXHbIX ycrnosus. [lep-
soe — He ponyckaTb rmy6okoro paspsaa 6arapen. Bropoe —
He ponyckatk nepesapsp H6artapeun. Tpetbe — akcnnyatmpo-
BaThL 6ATApelo NPU NONHOM LMKNE pa3paa-3apap. Hto nmeer-
cs B Buay? fepBble ABA MOMEHTA ACHbI M He TpebyioT 0cobbix
nosicieHnit. A BoT Tpetnin — tpebyer. [lns npasmnbHOM 3Kc-
nnyarauun Heobxoanmo, utoBbl uukn 3apsaa batapeu Haum-
HOACS TONBKO TOTAQ, KOFAA OHa ByaeT paspsxeHa AC HEKOTO-
poro onpeaeneHHoro yposHs. 3T0 npoanesaer cpok cnyx6bb
6arapem npumepHo Ha 30%.

ABTOp MMen BO3MOXHOCTb NPOBEPUTL 3TO yTBEPXAEHUE
Ha npakrtuke. [JeHcTBUTENbHO, NpaBMAbHO 3apsikaembie 6a-
Tapeu aKCNNyaTMpoBanucek Nate net U Gonee (oTAaensHble k-
semnnapsl go 8) emecto ob6biuHbIx Tpex-yethipex. Ecnu pac-
CMATPUBATL repmeTHyeckue Heobcnyxmeaembie (MX MHoraa
HQ3bIBAIOT renesble) CBMHLOBLIE AKKYMYAaToput (Hanpumep,
12 B 12 A*4y NP12-12 npouasoactea YUASA), To B umknu-
YECKOM peXMMe SKCMTyaTaumn Npu HOPMAnsHOM TeMnepary-
pe okpyxaiowen cpeabl (+20°C), ana atux 6arapen Tpeby-
etca paspsg ao npumepHo 10,20 B u nocnepyrowmii 3apsa
Ao pocTMxeHus Ha Batapen Hanpaxenns 14,5 £3% B. Benu-
YMHA 3TOrO HANPSAKEHUS 3ABUCUT OT TEMNEPATYPBI, OHO M3Me-
HAETCA HA KoppekTMpylowmi ¢akTop, paeHbii —24 MB/°C
[1]. Ecnu 6atapes pabotaet B 6ydepHom pexxnme (Hanpsxe-
Hne xpaHenns ans NP12-12 13,65 B), To xenarensHo, uro-
6b1 oHa neprogmnyeckm (pas B 28...30 pHei) 6bina paspaxe-
HO A0 MMHMMANBHO AOMYCTMMOrO YPOBHS HQMPSXXEHUS U 3a-
psaxeHa ao Hanpsxeuns 14,5 B £3%. BaxHocTs 3T0M npoue-
Ay pbl NOAYEPKMBAET TOT (AKT, YTO B COBPEMEHHbLIX QrperaTax
6ecnepeboiitoro nutanms (UPS) eepywmx usrotosurenei
(Hanpumep, dupmsl APC) npepycMoTpeH npuHYaMTENBHBIN
nepMopaM4ecKMi, NonHLIA paspap 6arapen ¢ nocneayiowmm
ee 3apAAOM A0 HOMMHANLHOIO YPOBHS.

Mmetowmecs Ha pbiHKe MHAMKATOPHI COCTORHMA Barape,
MHOMUMPYIOT TONBKO HEKOE YCIOBHOE HanpsxeHue Ha Hara-
pen. Mx cxemoTexHnKkQ, 0COBEHHO CBETOAMOHbIX CTONBGMKOB

{oBTOP MMen onbIT MX HOCTPOHKM M pemoHTa), He obecneunsa-
eT Tpebyemoit TOYHOCTH M3MepEHHI M mano nH$opmaTtnera. B
60nbLUMHCTBE TAKME MHAMKATOPBI — 3TO NPOCTO YKPALIEHWE Ca-
noHa asTomobuns, oTenekaoLee BoguTens, U He Gonee Toro.

MNpeanaraemoe aBTOPOM pelieHMEe MOHUTOPA AKKYMyNs-
TopHbix 6arapei nepsoHauansHo 6eino paspabortavo ana
CBMHUOBBIX OKKYMYTSTOPOB, MCHONb3yembiX B KayecTse 6y-
depa B cucteme conHeunon 6arapeu. bazosoe pewenue
srepebie 6bin0 onybnukosaHo astopom 8 [2]. B ocHose cxe-
Mbl nexmt HeobbiuHbit Tpurrep LUmuTra, BbINONHEHHBIM HA
MMC TL431. 31a Hepoporas n HepednuntHas MMC npen-
crasnset coboi ynpaensembii HaNPSXKEHUEM CTABMIMTPOH,
MK, TOYHEe, NAPANNEnbHbIA CTABUNU3ATOP HANPSXEHUs.
OHa cofiepXMT BBICOKOCTABMNBHBIN TOYHBIM MCTOUHUK OMOP-
Horo Hanpsxerus 2,5 B, onepaunoHHbii ycunutens, Beixof-
HOM TPAH3UCTOP C OTKPLITHIM KonnekTopom {Tok ao 100 MA)
U 3NEMEHTHI 3aLMTbl. DNEKTPUYECKAsS NPUHUMMMANBHAS CXe-
MQ NPOCTENLIEro BOPMAHTA MOHMTOPA COCTOSHMS AKKYMYJisi-
TopHoi 6arapeu nokasaxa Ha puc. 1.

YcTpOMCTBO, KAK CKO3QHO Bbille, BbinonHeHo Ha Hase
TLA31ACLP (3pecs n panee umelotca B sugy MMC TL431
npoumseopncTea Fairchild Semiconductor Corporation) [3].

BepxHee HanpaxeHue cpabatbisaHna Tpurrepa (VT+)
pasHo

VT+=Vref(1+R1/R3),

roe Vref=2,5 B — HanpsixeHWe BHYTPEHHEro MCTOYHMKQ
onopHoro Hanpsxenus MMC TL431.

Koraa Hanpsxenue Ha 6arapen Bbiwe, Yem NOpPOroBoe
HanpsxeHnne VT+, yepes MMCTL431 (D1) noteuer Tok, a Ha-
npsxeHWe Ha ee katoge (BbiB. 3) yMEHbWINTCA AO YPOBHS Npu-
6nmauntensho 2 B [3], tpansuctop V1 otkpoertcs, u caetoau-
on HL1 6ypner ceeturbes. Hanpsxenue otnyckanus Tpurrepa
VT paccuutbisaercs no popmyne:

VT-=Vref(1+R1R2/(R1+R2)1/R3).

Korpa Hanpsxenue Ha 6arapen Bypet MeHbwe Hanps-
xenus VT—, ok yepes MMC TL431 (D 1) ymeHblumtcs ao se-
nuunHel meHee yem 1 MkA [3], a Hanpaxenne Ha ee katope
cTaHeT pasHo Hanpsxenuio 6arapen. Tpansucrop V1 3a-
kpoercs, a ceerogmon HL1 noracHer. Csetopuop HL1 sknio-
YMTCS CHOBO TONBKO TOFAQ, KOrAA HAMpsikeHWe HA BaTtapen
nocne sapaaxu cHosa byaer Gonblue, Yem NOPOroBoe Hanps-
xenue VT+. To ects 6arapes 6ypet HOXOAUTLCA B CBOEM NOJI-
HOCTBIO 30PSXKEHHOM coctosiHuu. [Ipegnaraemeiit MoHUTOP
NOKO3bIBOET HE TeKyuiee HanpsxkeHwus Ha 6atapeu (kak
60NbLIMHCTBO YNOMAHYTHIX BbiLE MOHMTOPOB), O MMEHHO TOT
dakT, uto Garapes 6bINA NOAHOCTBIO 3APSAXKEHA U BLIKAIOUMT-
€Sl TONbKO NPW 30AAHHOM MWHMMANBHO AOMYCTMMOM HaNps-
XeHnu Ha 6atapen, TO eCTb NOMHLINA UMKN 3apsa-paspsn 6y-
pet npouaen (4to, cobcTBEHHO, M NpoaieBaeT CPpok CNyx6Bbi
6arapen). 310 1 oTAMYAET NpeAnaraeMmbiii MOHMTOP OT APY-
MMX CYLLECTBYIOWMX MHAUKATOPOB.
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Hns nokasautoi Ha puc.1 cxembl COOTBETCTBEHHO Bbi-
6pano VT+=14,01 B u VT-=10,18 B, uro cooteercteyeT T1-
MOBLIM BEAMYMHAM AAs oBbivHOM 12-BOSIBTOBOM CBMHLLOBOM
aKkKyMmynsTopHoi 6atapen npu temnepatype 25°C,

Ecnu tpebyetca koutpons 6atapen B nepuogmueckm
BKAIONAEMON annaparype, To ects 6atapes He paboTaer no-
cTosHHO B BydepHom pexmume nnn tpebyerca shixoa Ha cxe-
My ynpasnetus, To k cxeme pmc. 1 onumonansHo gobasnser-
CA PAf, SMEMEHTOB, U OHO NPMBOJMTCS K BMAY, MOKA3AHHOMY
Ha puc.2,

|+!.

12V Battery

VT+

VT-

Battery Voltage

al2—
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Vbat/~2V/Vbat

TL4A31ACLP

Puc.1

Konpercatop C1 (BbibupaloT ¢ Mansim Tokom yteuku)
obecneunsaer aHAnNU3 6aTapend B MOMEHT BKIIOYEHMS YCT-
POMCTBA, NMTAHME KOTOPOro OCYLLECTBAETCS OT KOHTPOAMUPY-
emoii 6arapeu. Emkocts konpencatopa C1 srbupaior ucxo-
A5 M3 HeOBXOAUMOrO BPEMEHW AHANM3A, KOTOPOe AOMKHO
6b1Tb npumepHo 3...6 c. B MOMEHT BIUTIONEHUS NUTAIOWEee Ha-
npsxeHue ot Garapeu noctynaer Ha

MCTOYHMKA onopHoro HanpsxeHus gna TL43 1A (npouseopcr-
ga Fairchild) He npesbiwaer 1% (ana TL431 — 2%) [3], y apy-
r'Mx msrotosutener, Hanpumep Motorola, ects BapuamuTbl
TL431 ¢ ponyckom £0,4%.

MoHutop, nokasaHHbIM Ha PUC.2, 6bin paspabotan ana
KoHTpons 6arapen u3 yetsipex NI-MH akkymynstopos v ume-
eT BepxHee Hanpsaxenue 5,5 B (MHaukaTop BroYeH) U HU3KOE
Hanpsikeune 4,4 B (uupukarop seikniouen). Curuan ¢ swixoga
3 (Control) ucnonbsosancs ans ynpasnexmns 3apsaHbiM yCTPoit-
cteom. Ecnm 310t curHan ponxen 6biTb nogaH Ha normueckyio
NC, 10 Heo6x0anMMO NpMHATL MEPBI K COMPAXEHUIO YPOBHEH
curnanoe. Ceetogmopsbit uupukatop HL1 moxer 6bite noa-
KNI04eH HenocpeacTseHHo K katoay TL43 1 ¢ nogxopswmm pe-
3ucTopom (KaK 3To nokasaHo Ha pMc.1), npu Mcnonb3oBaHMM
cxembl Ans 6-, 9- unu 12-sonstossix 6arapeit. Mpu Heobxopu-
MOCTH, B Nt060M M3 NPUBEAEHHBIX CXEM NEIKO MOXHO MCMONb-
30BATb ONTOPA3BA3KY MOHWTOPA OT CMCTeMbl ynpasnenus, Us-
AY4QOWMA AMOA, ONTPOHA MOXET GblTh NOAKNIONEH OTAEABHO
MNK BKIIOYEH NOCNEAOBATENBHO € MHOMKATOPHBLIM CBETOAMO-
nom mnm smecto Hero. Cnepyrowas cxema (pue.3) 6oina pas-
paboTtaHa Ans CTAHAAPTHOM QBTOMOBUNBHOMN AKKYMYNSTOPHOM
6arapen 13,8 B. Yopolicteo nossonsier ocywecrsnath KOH-
Tponb 6atapen M UCNPABHOCTb 3APAAHOrO YCTPOMCTBA.

CocrosHne 6atapen MHAMUMPYETCS ABYMS MHAMKATOPQ-
Mu: 3eneHbim — «Barapes koHaMumoHHo 3apsxena» (HL1
«Battery OK»), kpacHeim — asapus 3apsagHOro ycTpoicTea
(HL1 «Alarml»), oH Bkniouaerca npu nepesapsaxe 6atapen
M3-3a OTKa3a pene-perynstopa astomobuns. Llens (nonu-
MEpHLIN COMOBOCCTAHABAMBAIOWMNACA NPEfOXPAHMTEND)
R1C1C2V1 obecneunsaer sauwmry monutopa ot Gpockos
Hanpsxenus B 6oprcetn astomobuns. Kak npasmno, takas

UHYKEHEPHDIE PEINNEHUA

exopi R mmkpocxemer D1 uepes penu- +e

tens Hanpsxeuus R1R2, R3 (C1 ewe Battery 4,8V RS

He 3apaxeH, U pesucropsl R1, R2 8 w1g_ . ¢t :me U %

3TOT MOMEHT BKIIOYEHbI napannenb- 100uF Y — — V2
Ho). Ecnu yposeHs HanpsxeHus Ha - 1;:'—612 —— ™ Bowet
exoge R mukpocxembr D1 meHblue,

YeM HANpAXeHWe ee BHYTPEHHEero Mc- D Rt R D

TOYHUKG OMOPHOrO  HANPSXEHHS 12k 20k ~la |

(Vref=2,5 B}, To Tok 4epes mmkpocxe- Hx

My npakTM4ecku oTcytcrayer. B atom R3 A

Cnyyae CBETORWOR HEe CBETUTCA. ITO 10k TL431ACLP

noxaseieaet, yto 6arapes (3amertsre,

MMEHHO AN KOHKPETHOWM HArpy3Ku) Puc.2

HOXOAMTCA B HEAOCTATOYHO 3APSKEH-

HOM COCTOSIHMM M HyXpaeTcs B nogsapsake. Mngukarop HL1
CBETUTCA, ecnu ypoBeHb HanpsixeHuus Ha exoae D1 6onbue,
YeM HanpAXeHUe ee BHYTPEHHEro UCTOMHMKA ONOPHOrO Ha-
npsxenme (Vref=2,5 B). B stom cnyuae uepes TL431 teuer
ToK, a Tpansucropel V1 u V2 otkpsitel. Tpausucrop V1 co-
epmnset pesuctop R2 ¢ exogom TL331, m nopor petictema
TpHrrepa Byaetr M3MeHeH B CTOpOHY yMeHblueHus. Muamka-
Top HL1 He cBetnTCs, ecnm Hanpsxenue Ha Batapee meHbwe
3a[AHHOTO MMHUMONBHOTO YPOBHS.

Taknm 06pasom, Mbl UMEEM YCTPOMCTBO, KOTOPOE YKA3bi-
BaeT cocrosHMe Barapeun ans paboTbl HAO 3GAAHHYIO HArpY3-
Ky HEMOCPeACTBEHHO NPM BKIIOYEHWM YCTPONCTBA, APYTMMM
CNOBAMY, €e KOHAWLUMOHHOE MAM HEeKOHAWLMOHHOE COCTOSN-
uue. lpeanaraemsi MoHuTOp He TpebyeT perynnposxm, no-
TOMY 4TO OTKNOHEHME BENMYMHBI HAMPSXKEHWS BHYTPEHHEro

uens 3aWMTbi OTCYTCTBYET B MOCCOBBIX MHAMKATOPAX, YTO
NPHBOAUT K UX BBIXORY M3 CTPOS, TOK KaK B 6OPTCETH OBTOMO-
61ns MOryT NpMUCYTCTBOBATE KOPOTKME 3IKCMOHEHUMANbHO
cnapaoiume uMnynbebl Hanpsixxenns ot =920 go +150 B 1 or-
HOCHTENbHO QJIMTENbHOE NOBbILEHME HanpsbkeHns po +18 B.
Mocnepnee He npeacTaenseT ONACHOCTH AN AQHHOFO MOHM-
Topa paxe 6es sawmnre. Kackag, seinonHenusii va UMC D1,
nogpo6Ho paccmotpen shiwe. Kackap, ananuaupylowmii
aeapuitHyio cutyaumio, ssinonHen Ha MMC D2 u paboraer
cnepytowmm obpazom. MNpu npesbilleHUM HANPSKEHUS HA
6arapee MMC D2 HaunHaeT NpoBoayThL TOK M BKAIOUAET MH-
ankarop HL2, npu atom otkpeisaetcs Tpansumcrop V3, koto-
pbii 6nokupyer uupmkarop HL1T.

Cxema (punc.3) moxet BbiTb ynpoleHa 3amMeHoit Kackaaa
Ha UMC D2 na crabunutpon V* ¢ skmoueHnem, NOKa3aHHbIM
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Ha puc.4,a). 1o yaewesnseT yCTPOHCTBO, HO CHAXAET M TOY-
HocTb cpabartbiBaHmns uHankatopa asapun «Alarml». [lonon-
HUTb CXEMY MOXHO Kackagom Ha anemeHntax HL*, R*, V* (xe-
narencHo avop LLorrku), nokaszanueim Ha puc.4,b). 3ta po-
pabotka Byper curHannsuposars (Mupmkatop «Low Baitery»
HL* xentoro useta ceeveHMs} O HEKOHAMLMOHHOM COCTOSHWM
6arapewm, To ecTb ans cnyuas, KOrpa HanpsxeHue Ha 6arapen

ABTOMOBNWJ/IbHAA J3JIEKTPOTEXHURKA

HUKM OMOPHOIO HANPSXKEHMS, [ONONHWUTENbHbIE NUTAO-
Wwpe HanpsxeHMs He TpebyroTcs.

2. Beicokas TemnepaTtypHas WM BpemeHHas CTaBMNbHOCTbL
(50 ppm/ °C Mnosas).
3. OnuunoHHO pononHMTENbHEIM cUrHan ynpasnexus (c kon-

nektopa TpaHsnctopa Y2 gns cxembl pUc.2), nossonsio-
WMM OTKIOYATh HArpy3sKy OT BarapeM, TeM CaMbiM, npe-

R1 MF-R050 "Battery OK" “Alarm!”
o—{ 1
"+l|
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Puc.4
HHUXe ee MMHMMANLHO gonycTMMmoro yposHa. Hepgoporom, Ho [OTBPOLLAs €€ HeponycTMmo mybokuit paspsa, Ynpasns-
TONHBIM MHAMKATOP cocTosHUs BaTapen, BEINOAHAIOLUMIA yHK- IOLWMIA CUTHAN MOXET MCMONb30BATLCS M ANIS TOro, YTo6sI
LMIO MHOMKATOPA BKIOYEHMS, MOXET BbiTh BLINOSAHEH NO CXe- nogkniouars 6arapelo K 3apSAHOMY YCTPOMCTBY TOJNBLKO
me puc.4,c). OH Byaer ykasbisaTs TONLKO TO, YTO HANPSIXKE- rocne ee NOAHOrO Paspsaa Ana obecnevyeHns NONHOLEeH-
Hue BaTapeun AN AAHHOM HATPY3KM He HWXKE 3QaHHOTO. HbIX LMKJIOB 30PSA-Pa3psa M T.4.

Mpy1 HeobXOAMMOCTH YCTPONCTBO MOXHO AononHuTb kom- 4. CeetoanopHbIli MHAMKAGTOP AdeT MHPOPMAUMIO O KOp-
NEHCATOPOM, KOTOPbIA ByAeT M3MEHATE NOPOrM MHAMKALMM B pPeKTHOM paboTe CUCTEMBI B LIENOM C YHeTOM Harpy 3kM 6a-
3ABUCMMOCTH OT YCIOBMIA akcnnyataumm 6arapen. B atom cny- Tapem.
uae nocneposarentHo pesncropy R? (pue.3) nopkniouaior pe- 5. MpM HEOBXOAMMOCTH ranbBAHMYECKON PO3BA3KM CXeMbl
3ucTop HoMMHANOM 3 KOM, KOTOPBIA 3AMBIKAETCS HAKOPOTKG B MOHUTOPMHIA CO CXEMOW YNPUBEHMS BMECTO MHAMKATO-
PeXMME IKCMYATAUMM NPH HOPMASIBHOW TEMNEPATYpe OKpY- pa MOXeT 6biTh NOAKMOUYEH ONTPOH.
xaiowen cpeppl 15...35°C u BrniovaeTcs B uenb npy temnepa- 6. MpocTas KOMNOHOBKA HA OAHOCTOPOHHEN NEYATHON NNa-
Typax Huxe ot 0°C. [lopaborka uamenset nopor cpabateisa- Te manow nnowaamn 28x28 mm ana cxemsl PpUC.3 npu 1c-
Hus nHamkatopa ¢ 14,09 B po 14,77 B. MNpu HeobxopnMocTH nonssosannn MMC e kopnycax 8-SOP.
mexay suisofom 1 UMC D2 (pmc.3) u nniocoseim nposopom 7. Huskas cebecroumocts.

MoXeT 6bITb MOAKIIOYEH 3BYKOBOM cHrHanmaatop «buzzer». 8. Moxer Ucronb3oBaTLES KAK BCTABKA B GKKYMYNSTOPHYIO
6arapeto.

Mpeumyutectea npeanaraemeix TexHuveckmx petueHmi- 9. TMBKOCTb M NPOCTOTA CXEMOTEXHUUECKOTO PELUEHMS.

COCTOSIT B CNERyIOLeM:
1. OpHononspHoe nutawouwee HanpaxeHue ot 3,3 B no 36 B
HenocpeACTBEHHO OT kOHTponupyemon 6atapen. Ucrou-

Baumanue! Peaucrop B uenu karopa MMC TL431 (pe-
sncrop R5+R4 na puc.1, pesucrop RS va puc.2 u R2+R6,
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R3+R7 Ha puc.3) He moxeT BbiTh yaaneH vunu sameHeh Le-
NOYKOM KPE3UCTOP» — KCBETOAMONY MIM «PEIUCTOP» — KMO-
NynpoBOAHMUKOBLIN Nepexoa». 3To Heobxopnmo ans Haane-
xawero byHkunonnposarus MMC TL43 1. B niobom cnyuae,
K Lernoyke KpesncTop» — KCBETOAMOAY» WIIM «PEe3UCTOP» —
«NonyNpOBOAHMKOBLIM Nepexoay JAoMkeH BuiTh 0ba3arensHo
NOAKMIONEH NAPONNENbHO HEKOTOPLIM KATOAHBIA pPe3ucTop
(Hanpumep, R5 B cxeme pme.2 unu R4+R5 8 cxeme Ha
puc.1), obecneuneaiowmin oba3aTensHsI AN AONXKHOTO
$YHKUMOHMPOBAHMA CXEM MMHMMCUIbHBIM HOUYQMBHBIM TOK Ye-
pe3s MMC He menee 1 MA Bo BknlouerHom coctosnmum [3]. He-
06X0AMMO TAKXE YUMTBIBATH, UTO Y PA3HLIX M3FrOTOBMTEREH
(ranpumep, y Fairchild n Motorola) cyddukce, onpeaensio-
WwMe nonHbie cneuudUKaumm, TMN KOpPRYca U auanasox pabo-
unx Temneparyp MMC TL431, we cosnapaor. Umelotes m
ananorn 3ton MMC ¢ pgpyrimn HA3BAHMAMM, Hanpumep,
LM 431 npoussoacrsa National Semiconductor. Y storo npo-
M3BOAMTENS €CTb BAPMAHT PACCMATPUBAEMON MUKPOCXEMbI B

yno6bHom manorabaputiom kopnyce SOT-23 (Hanpumep,
LM431BCM3/N1D).

NH/REHEPHDBIE PEINIEHN S

Tabnmupl ANs BEIMUCIEHNS HOMUHAJIOB 3IEMEHTOB MOHUTO-
pos (puc.1-puc.3) copepxarcs 8 darne «Calculations.xls»,
a Tpaccuposka M cbopka nevartHoM nnatut no puc.3 — e pan-
nax «PCB_design.cdr» unm «PCB_design.pdf», kotopsie mox-
Ho 3anpocmtk no e-mail: electrik@sea.com.ua.
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