CpaBHuTenbHOe TecTupoBaHue batapenn CR2032, ncnonbayembix
ANnA nuTaHma camonucues iBDL

O6OLwWume nonoxeHus

B pamkax p[aHHOro TecTMpoBaHMA u3yyanucb paboune XapaKkTepuCTUKK
nutueBblx 6Gatapen Tunopasmepa CR2032 pasnuyHbix npoussogutenen. C
Lenbto onpegeneHns Hamboree NpeanoYTUTENBHBIX A8 CaMOMUCLEB CEMENCTBA
iBDL mapok 6aTapel cpaBHMBANuCb Takue Ux napameTpbl, Kak HanpsbkeHve nog
Harpyskon npu pasnuyHblX TemnepaTypax M Bpems paspsga 00 MUHUMANbLHOro
OOMYCTUMOro YpOBHA HanpsbkeHWs. B cpaBHWUTEnNbLHbLIX TecTax ydyacTeBoBanwu
cnenywowme 6atapen: DURACELL, Energizer, FocusRay, GP, Panasonic,
VARTA, RENATA v gBa Buga 6atapen mapku Maxell. Xapakrepuctukm 6atapen,
ykasaHHble Npou3BoauTensmMu, npuseaeHsl B Tabnuue 1.

Tabnuuya 1. Xapakmepucmuku 6bamapel, yKkazaHHble rpoussodumensmu.

HoMuHanbHasa eMkocTb Pabouui
Mapka VAU ' TemnepaTypHbIn Bpems paspsiga oo yposHs 2,7 B
AnanasoH
450 4 npn 21°C n Harpyske 6,5 KOm
DURACELL - -20°C...+54°C
1100 4 npu 21°C un Harpy3ske 15 KOm
Energizer 240 MAvY (21°C, 15 KOwm) - 1150 4 npu 21°C un Harpy3ske 15 KOm
FocusRay - - -

GP 210 MAvY -30°C...+65°C 1100 4 npu 23°C un Harpy3ske 15 KOm
Maxell (1)* 220 MAvY - 1000 4 npu 21°C un Harpy3ske 15 KOm
Maxell (2)** 220 MAvY - 1000 4 npu 21°C un Harpy3ske 15 KOm
Panasonic 220 MAvY -30°C...+60°C 1000 4 npu 20°C un Harpyske 15 KOm

VARTA 230 MAvY (21°C, 6,5 KOm) -20°C...+70°C -
RENATA 235 MAY (21°C, 6,5 KOm) -40°C...+85°C 1200 4 npu 23°C n Harpyske 15 KOm

* _ nponssoacTeo Kurai
** _ nponasoacTBo AnoHus

OcHoBHasi 4acTb 3HeprMM noTpebnseTca camonucuamu cemeinctBa iIBDL Bo Bpemsi  Nepuogmnyeckmx
npeobpa3oBaHUn AaHHbIX MO 0O6OMM M3MEpPUTENbHLIM KaHamam C COXpaHEeHWEM pe3ynbTaToB B BuAE OBYX
16-pa3psigHbix crnoB. [lMpu aTom Bpems npeobpasoBaHusi cocTaenseT o 600 Mc, a Tok noTpebneHus B
3aBMCUMOCTM OT TuUMa camonucua MoXeT MMeTb 3HavyeHue B AuanasoHe oT 0,5 MA go 1,5 mA. Mukpocxema
DS2422S pabotocnocobHa npu MUHUMAarbHOM HanpsbhkeHun nutaHus 2 B, ogHako, 60nbWMHCTBO MOguMduKaLni
camonucueB iBDL nmetoT B cocTaBe CBOEN 3MNEKTPOHHOW CXEMbI U ApYrue SneKTPOHHbIE KOMMOHEHTbI, B YaCTHOCTU
AL, nameputenbHble ycunuTtenu, npeobpa3oBaTeniv CUrHanoB, CEHCOPbI pa3nuyHbIX TUNOB 1 T.4. Mcxogsa ns atux
nokasartenen u ocyLLecTBNANoCh TecTupoBaHue 6atapen CR2032.

HanpsixeHue noa Harpy3komn

BenvumHa HanpskeHUst XOMoCTOro Xoda HOBOrO 3reMeHTa MUTaHusi, MO CYLecTBY, FOBOPUT JUWb O €ro
UCMPaBHOCTU U MOYTU He HeceT MHdopMauuM O paGoTe MoA Harpyskoil, YTO Kak pas U BaXKHO B MPAaKTUYECKMX
NMPUMEHEHNSX, KOrda TOK Harpy3kuM COMOCTaBUM C HOMWHanbHbIM 3HadeHveM (~0,2 MA gns daHHOro Tuna
GaTapei). [pu NOOKMIOYEHUM Harpy3kM HanpsbkeHve 6Gatapen nafaeT M3-3a  HEHYNIEBOrO  BHYTPEHHEro
COMPOTUBIIEHNS] 3NEKTPOXUMUYECKOW SYENKM, KOTOpPOe, B CBOK O4vepedb, 3aBWCUT OT TemnepaTtypbl, CTEneHu
paspsiaa U BpeMeHu xpaHeHust 6aTapen. B xone uccrnenoBaHns oUKCUpoBanMck MUHUMYMbI HanpsbxkeHus (UHmMIn)
Ha HOBbIX GaTapesx npu MNOAKMHYEHUN OBYX HOMMHAMOB HArpy3ok Ha Bpemsi 1 C NMpu pas3nuyHbIX TemnepaTypax.
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Mony4eHHble AaHHble npeacTaBneHbl B Tabnuue 2 u Tabnuue 3. Takke npuBeAeHbl 3HAYEHWS HaMpshKEHUS
xornocToro xoaa (Uxx) 6atapen, NpakTU4ecKn He MEHSABLUMECS C TeMMNepaTypoil.

Tabnuua 2. HanpsixxeHue 6amapel rpu NOoOKMoYeHUU Hazpy3ku cornpomueneHuem 6,2 KOM npu pasnu4yHbIX
memrnepamypax.

UHmin, B npu RH = 6,2KOm

Mapka Uxx, B
+25°C...+60°C -5°C -15°C -25°C -35°C
DURACELL 3,28 3,27 3,23 3,18 3,10 2,98
Energizer 3,30 3,28 3,21 3,11 2,99 2,85
FocusRay 3,36 3,34 3,17 3,05 2,98 2,86
GP 3,24 3,23 3,21 3,17 3,09 2,98
Maxell (1) 3,38 3,35 3,14 3,01 2,84 2,71
Maxell (2) 3,30 3,28 3,23 3,16 3,05 2,92
Panasonic 3,23 3,22 3,19 3,14 3,06 2,95
VARTA 3,26 3,25 3,22 3,16 3,08 2,97
RENATA 3,30 3,27 3,25 3,21 3,12 3,02

Tabnuuya 3. HanpsikeHue 6amapel npu MOOKMOYEHUU Hazgpy3ku conpomuesneHuem 2 KOm rpu pasnuyHbIX
memrnepamypax.

UHmin, B npu1 RH = 2KOm

Mapka Uxx, B
+25°C...+60°C -5°C -15°C -25°C -35°C
DURACELL 3,28 3,25 3,15 3,06 2,94 2,81
Energizer 3,30 3,26 3,08 2,95 2,80 2,65
FocusRay 3,36 3,29 3,02 2,93 2,86 2,74
GP 3,24 3,22 3,14 3,07 2,96 2,83
Maxell (1) 3,38 3,30 2,97 2,82 2,72 2,54
Maxell (2) 3,30 3,25 3,14 3,02 2,89 2,75
Panasonic 3,23 3,21 3,11 3,03 2,90 2,78
VARTA 3,26 3,23 3,14 3,05 2,94 2,82
RENATA 3,30 3,27 3,21 3,08 2,99 2,88

W3 Tabnuy 2 1 3 BUOHO, YTO NaieHVe HanpsXKeHUs Mpy OZHOW U TOW e Harpyske YBENUYMBaETCS C NMOHVKEHUEM
TemnepaTtypbl B 06racTu oTpULaTenbHbIX 3HAYEHWn. JTO CnpaBeanvBo Af1s1 BCEX INIEMEHTOB MUTAHUA OaHHOIO
TVNa, U, ONpeaensieTcsa Ux aNeKTPOXMMMUYECKUMU CBOWCTBaMU.

Mpu Harpy3ke 6,2 KOM (Tok Harpy3ku ~ 0,5 MA) HanpshkeHve Bcex GaTtapen B guanas3oHe Temnepatyp ot +25°C go
+60°C npeBbllaeT BbllleykasaHHbIi MUHUMarbHbIA YPOBEHb, Tpebyembln Ana nutaHus ycTpouncTs iBDL. Mpu
-35°C HanpsikeHve Ha 6atapee Maxell (1) 4OCTMIMO MUHMMANbBHO AOMNYCTUMOTO (BbIAENEHO CUHUM LIBETOM), YTO
AenaeT MUCnosb30BaHWe 3TUX 3MEMEHTOB NUTaHWSA MPW Takow TemnepaTtype npobrneMaTnyHbiM gaxe ANns cambiX
ManonoTpebnsaLLmMX OfHOKaHaMNbHbIX CaMOMUCLIEB.

Ons Harpyskn 2 KOm (Tok Harpyskm ~ 1,5 MA) Takas cutyaumsi ¢ 6atapeen Maxell (1) BO3HMKaeT yxe npu
TemnepaTtype -25°C, npu -35°C HenpuemMreMo HU3KOoe HanpshkeHWe okasbiBaeTcs Uy Mapku Energizer (BblaeneHo
CVHUM LBETOM).

[aHHbIi TecT cnocobeH nuwb BbIIBUTL OaTapen, KOTOpble OAHO3HA4YHO He CcredyeT WCMonb3oBaTb B
HM3KOTEMMNEPATYPHbLIX MPUMEHEHUSX. DPPEKTMBHOCTL PaboTbl 3NEMEHTOB NUTAHUS, MpoLieawmnxX 3Ty NPOBEPKY
ycnewHo, a Takke Gartaperr Maxell (1) n Energizer npu Gonee BbICOKMX TemnepaTypax, MOXHO OLEHUTb,
paccMoTpeB UX pa3psaHble XapakTePUCTUKU.

Pa3psigHble xapakTepuCcTUKM (BpemMs pa3spsaa)

OTOT TecT NO3BOMSIET Ka4yeCTBEHHO CMpPOrHO3vMpoBaTh, C Kakumu OaTapesamu camonwucel iBDL npoussenet
Gonbluee YMCINO U3MEPUTENbHBIX LMKIIOB, NMOKa HanpsbkeHWe MUTaHUst He OMYCTUTCS HUXKE pernaMeHTUpyemMoro
npegena. Beugy 3HauuTenbHOW [OONTOBPEMEHHOCTVM W Gonbluel 3aTpaTHOCTVM MpW peanusauuy UMMYMbCHOTO
pexuma noTpebneHuss B xode peanusauun npouenypbl percrpauum Gbino pelieHo NMpoBecTU U3MEepeHWUs Ans
MOCTOSIHHON Harpy3ku. Bo Bpemsa onbita k OaTapesm nogknovanack Harpyska conpoTusreHnem 3 KOwm
(Icp. ~1MA) » 3amepsiniocb Bpems paspsga [0 YpoBHA 2,7B npu [OByx 3HauYeHusix Temneparypsbl.
MpencTaBnseTcs, YTO CpaBHUTENbHYIO OLEHKY OaTapei, MOMy4YeHHylo Mpu TakoM pexume noTpebneHus, ¢
Gonbluol Jonei BEPOATHOCTVM MOXHO pacrpoCTpaHWUTb M Ha UMMYMbCHLIA pexum. Ons cpaBHeHWs npuBeneHbl
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3HayeHUs1 BpeMeHU pa3psaa Ao YPoBHSA 2 B (ypoBeHb, Npeanonaratolimii NonHbii paspan 6atapen). MonyyeHHble
[aHHble NpeacTasneHsbl B Tabnuue 4.

Tabnuua 4. Bpems paspsida bamapel 00 ypoeHs HanpsikeHus 2,7 B u 2 B npu nocmosiHHoU Hazgpyske
conpomusneHuem 3 KOm.

Bpems paspsga oo Bpewms paspsga go
Mapka ypoBHSA 2,7B ypoBHSA 2B

25°C -25°C 25°C -25°C
DURACELL 1654 71 MuH 230y 248 MuH
Energizer 1704 11 muH 233y 181 muH
FocusRay 119y 37 MUH 200y 356 MuH
GP 128 4 51 MuH 241y 205 MuH
Maxell (1) 98 y 6 MUH 145y 155 MyH
Maxell (2) 1304 19 muH 204 4 227 MUH
Panasonic 193y 20 MuH 258 4 200 MuH
VARTA 183 4 32 MuH 255y 310 MuH
RENATA 200y 75 MWH 280y 370 MUH

Kak BngHo u3 Tabnuubl 4, 6atapea Maxell (1) nokasana camble CKpOMHble pe3ynbTaTbl ANs ABYX 3HAYeHWUi
Temnepatypbl. OQHO3HA4YHOrO nuaepa Cpean ocTalnbHbIX UCMLITYEMbIX Mapok He okasanocb. [lpu koMHaTHOM
Temnepartype B rpynny nugepos nonanu Panasonic, VARTA, RENATA, DURACELL n Energizer, a Hanbonee
HU3KMA pesynbTtat — y Maxell (1) u FocusRay. MNpu Temnepatype -25°C — nyywumm okasanucbe DURACELL,
RENATA u GP, xyawwumn - Maxell (1) u Energizer.

3aknroyeHue

Mockonbky camonucubl iBDL xapakTepuayloTcs WMMYMbCHbIM  PEXMMOM paboTbl, WMEKT pasHble TOKU
noTpebneHns U B KaXkgoM OTAENbHOM criydae (YHKLUMOHUPYIOT B KOHKPETHBLIX YCIOBUSIX C KOHKPETHOW 4acToTOMn
npeobpa3oBaHUi, TO Ha OCHOBAHWM MOSYYEHHBLIX AaHHbLIX CIOXHO AaXe MpUONM3NTENbHO paccyMTaTb BPeEMS
paboTbl npubopa C TeM WU MHBIM 3MIEMEHTOM NUTaHUSA. OTO Xe BbITEKAET M3 TakMxX CBOWCTB OaTapen, Kak
CuUnbHasi 3aBUCMMOCTb MNapamMeTpoB OT TemnepaTypbl, BenuWYUHbI TOKa paspsga, Xapaktepa paspsga
(NoCTOSIHHBIA/MMNYNbCHLIN). BnpoyeM, nogoGHble uenn M He cTaBunucb. B gaHHOM wuccnegoBaHum Gbina
NpegnpuHsaTa nomnbiTka CpaBHUTL paboTy 3NEeMEHTOB nNuUTaHus Ans camonucueB iIBDL npu  3HaveHusix
notpebnsiemoro Toka, NPUONMXKEHHLIX K peanbHbiM. CrneayeT Takke OTMETUTb, YTO Ha pearlbHble MokasaTenwu
GaTapei MOryT NOBNUATL Takue napameTphbl, kKak BenMymMHa camopaspsga U noTpebrneHne sHeprum ycTponcTBamm
B CNSLLEM PEXUME.

NTaKk, MOXHO pekomeHOoBaTb CJ'Ieﬂ,yIOLLI,I/IIZ Bbl60p ANEMEHTOB NUTaHMA ONnd YyKa3aHHbIX CcamMonucueB B
3aBUCNMOCTU OT yCJ'IOBI/lIZ NPpUMEeHeHnA:

[na ncnonb3oBaHUs Npun NONOXUTENbHBIX TemnepaTypax — Panasonic, VARTA, RENATA.
[na ncnonb3oBaHus npu oTpuuatensHolx Temnepatypax - DURACELL, RENATA un GP.

MpepnoytuTenbHbIN yHMBEpCcanbHbin Boioop — DURACELL, VARTA, RENATA.
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