Ananu3aTop akkymyasaTopos Li-TEST
[IpennasHaueH i 3apsAKd, TECTHPOBAHHUS, IOATOTOBKH K
AKCIUTyaTalliy II0CJIE€ JUIUTEIBHOTO XPaHEHUS W H3MEpPEHHS
OCHOBHBIX TapaMeTpPOB IUTHH-UOHHBIX U IJUTHH-TTOTUMEPHBIX
aKKyMYJISTOPOB, IPUMEHSEMbIX B MOOMJIbHOM TEXHUKE.

YerpolictBo ABTOMAaTHYECKHU pacno3HaeT THII
| TOJKJIIOYEHHOTO aKKyMYJIATOPa M BBIOMpAET PEXKHUMBI PaboOTHI,
| MCXO/l U3 €ro MapaMeTpoB. AHAIM3ATOp MO3BOJAET OBICTPO
OIICHUTh EMKOCTh M BHYTPEHHEE COMPOTUBIICHUE aKKyMYJISATOpPA.

[Ipu pazpaboTke aHanM3aTOpa CTABWIUCH IENU MOTYYUTh
MaKCHUMAaIJIbHO HEJOPOTroe, Ha/Ie)KHOE M MPOCTOE B AKCIUTyaTaIlHH
YCTPOHCTBO, a TakkKe JOOHWTHCS OT HEro JIOCTOBEPHBIX JAaHHBIX 00 oOciyxuBacMoM akkymynsarope. C 3Toi 1eibio B
KauecTBE KOHTpOJUIepa 3apsIKd MPUMEHEH IIMPOKO pacrpocTpaHeHHbld koHTpoiwep LTC4054 (wmu ero ananor), a B
KadecTBe wMcrToyHMKa nuTanus - aubo mopt USB 11K, mubo crammaprHoe 3apsgHoe yctpoiictBo ¢ USB passemom,
obecrieunBarolee Ha BEIXOAE HaMpshKeHue oT 4,5 1o 5,58 u Tok 6oiee SOOMA.

HaBepHoe, caMbiM BaXHBIM T[apaMETPOM AaKKyMyJsTOpa SBISIETCS €ro BHYTPEHHEe comportusicHue. [lpu
SKCIUTyaTallii aKKyMyJasTopa B MOOWIBHOM Tene)OHE TMOTpeOJeHne TOKa HOCHUT HWMITYNBCHBIA Xapaktep. llpu
3HAYUTETHHOM yIAJIEHUH OT 0a30BOW CTAHIIMU WM B YCIOBHX IUIOXOTO MpHEMa BETMYHHA IMTOTPEOIIEMOTO TOKa MOXKET
KpPaTKOBPEMEHHO JOCTUTaTh BeMWYMH 0 2A. Ecniu akkymynsTop MMeEET BBICOKOE BHYTPEHHEE CONPOTUBIICHHE, 3TO
MIPUBEJIET K KPAaTKOBPEMEHHBIM MPOBAJiaM HAIPsDKCHUS Ha KJIIEMMaxX M CaMOINPOU3BOJIBHOMY OTKIIIOUCHUIO Tenedona. Kak
MPaBHUJIO, 3TO TPOUCXOAWT B CIIydae, €clid BHYTpeHHee compotuBienne mpeBbimaer 400MOm. Hcxoms w3 storo,
W3MEpEeHrne BHYTPEHHETO COIMPOTHBIICHUS MPOHM3BOAUTCA Cpa3y K€ IPH TOIKIIOYEHUH AaKKyMYJISTOpa, MO3BOJISL
MOMEHTAJIBHO CJIeJIaTh BBIBOIBI O IEJICCO00Pa3HOCTU AANBHEHIINX W3MEPCHUN. YCIOBUS M3MEPEHUS aHaJOTHYHBI
peaNbHBIM.

HNHucTpykuus

[Ipu nopade nutanust Ha USB pa3zbeM aHanusaropa ycTpOMCTBO M3a€T KOPOTKUIN 3BYKOBOM CHUTHAJ, IPOU3BOAUT
CaMOJIMarHOCTUKY W, €CIH BCE KOHTPOJHMpPYEMbIE IIEH HAXOAATCS B JOMYCTUMBIX COCTOSHHSX, BBIa€T Ha SKpaH
NpUINIAIIEHUE TTOIKITIOYATE akkyMmyssitop (Wait connect) uimi BBIOpaTh JEHCTBUE C YK€ MOAKIIIOYEHHBIM aKKyMYISITOPOM
(Wait Command).

[Ipu momxiroueHNM K KJIEeMMaM aHalu3aTopa YCTPOHCTBO aBTOMAaTHYECKH OTOOpa)KaeT ero HampspDKeHHe M
M3MEpSeT €ro BHYTPEHHEee COIPOTHBIIEHHE. ECIN aKKyMymsiTOp CIHIIKOM pPa3psDKeH, aHaJIN3aTop aBTOMAaTHYEeCKH
MHUIMMPYET €ro: clepBa METOJOM KallelbHOTO 3apsAja, 3areM MeTofoM craHgaptHoro CV 3apsaa. Kak Tonbko
HaNpsDKEHHE Ha aKKyMYJISATOpPE MOCTUTHET AOMYCTHMOTO, NPUOOp HM3AACT NPUINIACHTENBHBIA CHUTHAT W MPEAJIOKUT
BBIOpPATH ICHCTBHE.

Bepxusst kHOIKa 3amyckaeT HUKI 3apsjia. 3apsaHblii TOK BBIOMpacTCs WCXOMAS W3 BEIHYMHBI BHYTPEHHETO
COIIPOTHBIICHUS aKKyMYJSATOpa. 3apsa mpoBoauTcs Tokamu 10 100MA i akKyMyJIITOPOB MaJjlol €eMKOCTH (HampuMep,
Ut OMMI0TY3 rapHUTYp) Wi 10 SO0MA U1 aKKyMyIATOPOB HOPMaIbHONH €MKOCTH.

[lpu 3apsgke B JIEBOM BEPXHEM YLy JKpaHa OTOOpa)kaeTcs aHMMUPOBAHHAs MUKTOTpamMMa, 00O03HAJaromas Mporecce
3apsiikd. B BepxHel cTpoke oToOpakaeTcst TeKylee HapsDKEHHE aKKyMYISITOpa, B HUOKHEH - TEKYIIHHA TOK 3apsIKH.

[To 3aBepmennro mpoiecca 3apsaa YCTPOHCTBO U3AAET 3BYK, TIOXOXKHI Ha TPellb BEI3BIBHOTO CHTHAIA TeseoHa 1
MIEPEXOIUT B PEXKUM OXKHIAHUS BBOJA KOMaHI.

Cpemnsisi KHOIIKA CIIY>KHT JIJIS 3aITycKa ITUKJIa OMPEIeICHUs eMKOCTH aKKyMyisiTopa. LUk HaunHaeTcs ¢ TOTHOM
3apsAKU TONONBITHOTO akkymyssTopa. Ilocrme 3aBepmieHus 3Tama 3apsJKd aHAJIM3AaTOP M3JAaeT COOTBETCTBYIOLIMIMA
3BYKOBOHM CHTHAJ M MEPEXOIUT K PEXXUMY KOHTpOIHMpyeMoi paspsaku. [Ipu aTom pa3psaHbiil TOK BRIOUpAETCsl UCXOMS U3
MapaMeTpoB aKKyMYIsATOpa M BeNETCS B MMITYJBCHOM DPEXHMe, IMPUMEPHO TakXke, Kak W B MOOmIsHOM TenedoHe. B
npolecce paspsAKH B BEPXHEM JIEBOM YIIIy 3KpaHa OTOOpaskaeTcss aHMMHPOBaHHAS MUKTOTpaMMa PeXHMa, B BEpXHEH
CTpOKE - TeKyllee HampsDKeHHE aKKyMyJIATopa, B HIDKHEH CTpOKe - TeKyllas M3MepeHHash eMKocTb. Hwknuil mopor
paspsima BeIOpaH aHAJIOTHYHBEIM DTOMY MapaMeTpy pealbHBIX Tele@oHOB (CpemHee 3Ha4YCHHWE IS Siemens, Samsung,
SonyEricsson, Nokia), mo3roMy B pe3yibTare 3aMepa MoJydeHHbIC JaHHbIC 00Jiee JOCTOBEPHO OTOOPaXKAIOT PEaIbHYIO
€MKOCTb.

[To 3aBeprieHnIO0 Pa3psAIHOTO JTana aHAIHM3ATOP HM3IAET COOTBETCTBYIOIIMK 3BYKOBOW CHTHAN W MPHUCTYMHAeT K
aBTOMATHYECKOW 3apsake, 4YToObI TIOCIEe OKOHYAHUS mpolecca oOcienoBaHus Bbl MOIM cpady ke YCTaHOBHUTh
UCCIelyeMbIi aKKyMYIsTOp B ammapar. B mporecce 3apsgkd B BepXHEM JIEBOM YLy OTOOpa)kaeTcsi aHWMHPOBaHHAs
WKOHKa PEXUMa, B BEPXHEH CTPOKE - TEKyllee HampsDKeHHe. B HIDKHEH CTpOoKe »HKpaHa OTOOpaKaloTCs TEKyIlee
3HAYEeHNE 3apSTHOTO TOKA U M3MEPEHHAs EMKOCTh aKKyMYIISTOpa, CMEHSSICh C MIEPUOIUIHOCTHIO IPUMEPHO 3 CEKYH/IBI.

[o 3aBeplIeHNIO 3apsSIKKM YCTPOHCTBO M3AAET COOTBETCTBYIOILIMI 3BYKOBOWM CHTal U OTOOpakaeT Ha JKpaHE B
BEpXHEH CTPOKE HAampsHKeHWE, B HIKHEH - €MKOCTh W BHYTPEHHEE COINpPOTUBICHHE aKKyMYIsTOpa. OTH LUQPHI
MO3BOJISIIOT B TOJMTHOW Mepe OIEHHUTHh KaueCTBO aKKyMYIATOpa M CAENaTh BBIBOABI O NMPUTOJHOCTH aKKyMYJSATOpa K
9KCTUTyaTaIiH.



HwxHsis KHOIIKA CITY>KUT ISl aKTUBALlMU aKKyMYISITOPOB, JUTMTEIbHOE BpeMs XPaHUBIIMXCS 0€3 3KCIUTyaTaluu.
[Ipu AnUTENBHOM XpaHEHUH BHYTPH aKKyMYISTOPA 3JIEKTPOIbl HAYMHAIOT MOKPHIBAThCS KPUCTAIMUECKON MIEHKON U3
OKCHJIOB JIUTHS M KOOasibTa. DTO MPUBOIUT K POCTY BHYTPEHHETO CONPOTHBIECHUS U HEBO3MOXKHOCTH aKKyMYISTOPOM
OT/JaBaTh 3HAYNUTENIbHbIE TOKH B Harpy3Ky. Pexxum paspymieHust okcuaHoH tieHkn mrtes 20 ceKkyHA. 9To SKBUBAJEHTHO
XPaHECHUIO aKKYMYIISITOpa Ha MIPOTSHKEHUH 6 MecsieB. Ecii akkyMyssITop XpaHuiIcs 1oJble (AaTa MPOU3BOACTBA OOBIYHO
IPUCYTCTBYET Ha KOpIIyCE), LUKJI CJIEOyeT IOBTOPUTH HECKOJIbKO pa3. Ilo 3aBepiueHHIo IMKIa IPOU3BOTUTCS 3aMep
BHYTPEHHETO CONPOTUBIICHHUS akkymyisitopa. IlosTomy, jerko cpaBHuBas mUQpPbl 3aMEpoOB 10 W IOCIE OUYUCTKH,
HETPYOHO YBUAETh S(GEKTHBHOCTb 3TOW omepanuu. TOK CaMOOYMCTKH BBIOMpAETCs aBTOMAaTHUECKH HCXOI W3
[apaMeTpoB akKyMmynsTopa. Ecny aHanm3aTop OTKa3bplBaeTCs NPOM3BOAUTH OYMCTKY M3 3a HU3KOTO HaNpsDKEHHS Ha
aKKyMYIIITOpE, 3aIyCTHTE IHKII 3apsijia Ha HECKOJIBKO MUHYT.

Pexxnm 3apsAKy WK LHKI pa3psaa-3apsii MOKHO OCTaHOBUTH B JTF0OOH MOMEHT, HaKaB JIIO0YI0O KHOIIKY.
Ecnn Bac nHTepecyroT 3apsaHO-pa3psAHbIe KPUBBIE XapaKTEPUCTUKU aKKyMYISTOPa, UX MOXHO MOJYYUTbH MOAKIIOUNB
KOHTaKT Ha BTOPOM BBIBOZIE KOHTpoJuIiepa K mpeobpaszoBarento ypoBHei TTL-RS232, coegunennomy ¢ COM mopotom
KOMITbIOTEpa Ha ckopoctu 9600 6ox. B mopT koHTpoJuiep BbIaeT WH(POPMAIKIO O TEKYIIEM HaNpsHKEHUU Ha KIeMMax
AKKyMYJIATOpA.

Ommoxu

B cnyvae BO3HHKHOBEHHUS! aBApUIHBIX CHTYaI[Mii YCTPOHCTBO BBIBOJUT HA DKPaH OMMCAHUE OUIMOOK C YKa3aHWEM

MPUYMHBI aBapHH WK HOMEPa BBIBOJA KOHTPOJLIEPA, IIe 3aQUKCHpOBaHa OINOKa.
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- | I I
IC1 R4 10k RS 10k RE 10k
+EV U‘SB TC1055 3v 3V . » R13
o P = o2 PIC16F690 I 10k s1 1 g2 | s3 |
é. L L bt  RS232 9600 8N1 2 19 )/4 4 4
K1
Ioou J_ EOOHIOH R1__ 3 18 OUYUCTKA uMKn®  3APSQ

Tk

I 4 17
* == D1
_ NI 5 16

BC8AT 8 13

D7 9 12

6
o L1 i
: ]
E

LCD 2x8 e
RS R2 1k * KOHTPACT
+Wdd
Weom
GND

R3 10k *

[ R e '

MCP73831 |
LTC4054

TP4054 !
SGM4054

LP4054 §
U4054 ;
BL4054 i
WPM4054
IT4504
Y1880
PT6102
PT6181
VS6102
HX6001
LCB000
LN5060 ;
CX9058 3
EC49016
CYT5026
TQ7051 |

TB4054 |

ACE4054 ...

R8 2k

R21 1E

R20 1E
1

R7 10k
|
N S

RS 10k

:I—T
R10 10k

R11 10k

R12 10k

R14 10E 1W

T3 IRML2502

R15 3E32W T2 |RML2502

[

=k

R17

R19
100k 100k



