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BcTynuTensHoe CnoBo npesuaeHTa

renatas
batteres

ﬂoporme KIUEHTbI, foporvue yutatenu!

HapexHOCTb - KMYeBOI TEPMUH L1181 HALLMX IUTUEBbIX DaTepeek, OTHOCSLLENCS K HeM MPOAYKLMN 1 HALLMX
ycnyr. PeHata - 310 nepefoBoil eBponelickuii Npou3BoauTeNb KHOMOYHbIX BaTapeek, obnagatowmin bonee
YeM TpUALATUMETHAM OMbITOM MPOM3BOATCBA MOJOOHLIX TOBApOB. A cyactime Hablofats
KONMYECTBOM HaLUMX KITMEHTOB BO BCEM MUPE, KOTOPbIE OTMEYAIOT MPEBOCXOSHOE KAaYecTB
CPOK 3KCyaTauuy npoayKLmuy, NPou3BoaNUMbIX mpMolt "PeHaTa".

B gononHenun k npeanoxeHHomy Bam npeBoCXOAHOMY acCOPTUMEHTY CTaHATApTHbIX MUT
JHEPreTMyeckux Moaynen u aepxatenei, Haw goKyC NEXUT Ha NOUCKe PELLEHWI U YCnyr, az
Bawum notpebHocTAM 1 cnelmanu3auum. Hawa komaHaa ¢ ee A0Nroi ucTopuen ycnexa
CO30aHNM NYYLLMX SHEPTETUHECKNX PELLEHNIA Ansl Baluei cepbl NPUMEHEHNS.

CkopocCTb - BCeraa BaxHas COCTaBNAIOLLAS CErOAHSLLHEro ObICTPO MeHsIoLLErocs Mvpa. Halww Lenn- nomMoyb
Bam nopgepxatb Baw pabounit rpacmk B HyxHOM Bam Temne u cotpygHuyatb ¢ Bamu no moctaskam
creunanuanpoBanHbiM nog Baww notpebHocT TOBapoB B kpartvailuMe cpoku. [loaTtomy komaHaa
OMbITHBIX WHXEHEepPOB, MEHEAXEPOB MO NPOAaXaM W TILATenbHO BblOpaHHbIX, NPOGECCHOHAMBHBIX
TOproBeIX NpeacTasTenen B bonee yem 100 ctpaHax mupa Bcerga k Bawum ycnyram.

B Hawwem Ayxe NOoCTOAHHOro CamoCOBEpLUEHCTBOBAHMA U NO NMPUHLMNY HUKOrAa He OCTaHaBNMBaTLCA Ha
OOCTUTHYTOM, Mbl Obl XOTENN CO3AaBaTh BblAatOLIMECS AOCTUKEHNS ans Bac, Hawm rny60KoyBa>KaeMb|e
KINEHTDI

C noxenaHusmu yCnexos BO BCEM, 4TO Bbl genaerte,

Mapcenb Bupw,

Mpe3naeHT komnaHuM Renata SA
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RENATA - The Swiss Power Source

WcTopws Hallero ycnexa

renatas
batteres

®upma RENATA SA, rnaBHblin ochuc koTopoi HaxoauTcs B TunreHe 6nn3 basens (Lseruapus)-
BCEMMUPHO NMAMPYIOLLMIA MPOM3BOAMTESb KHOMOYHBIX BaTapeek Ans npuMeHeH!s B obiacty
3NEeKTPOHMKN. Halw 6raHec, 0CHoBaHHbI B 1952 rofy C LieMbo NPOU3BOLACTBA MEXaHWYECKUX feTanen Ans
Hapy4HbIX 4acoB, Okl nepenpotunnpoBaH B koHLe 70-X Ha KHOMOYHLIe GaTapeiiki.

CeroaHs Bce crnyxObl KOMNaHUy (MCCneaoBaTENbCKUA OTAEN, OTAENb! KOHTPOMS Ka4ecTBa MpoAyKLMM 1 MapKeTUHra)
COCPEA0TO4EHb! B COBPEMEHHOM NMPOM3BOLCTBEHHOM KOMNAEKCE B VATUHIEHE.

[poAyKLUMOHHAR NMHYS B VTUHIEHE B BBICLUEN CTENEHI aBTOMATU3NPOBaHa M MPON3BOAVT [0 MUNNMOHa baTapeek B
ZeHb. K npogykuuy habpuki 0THOCATCS LnHK-CepedpsiHble baTapeikin Ansh HapyyXHbIX YacoB, BO3AYLIHO-LMHKOBLIE
Bataperiki 4ns CyxoBbix annapatos 1 3 B - nuTnesble 6aTtapeliki 4ns MHAYCTPUANBHOTO NPUMEHEHNS
(aBTOMOBUMBHAS MHBYCTPUS, MEANLIMHCKAS TEXHVKA, TENEKOMMYHUKaLMA . T. f.). Momumo atoro, B WTiHreHe
MPOM3BOATCS MONHbI KOMMAEKT AepXaTenelt Ans NUTMeBbIX OaTapee.

PeHaTa camocTosTeNbHO OCYLLECTBASET BECH NPOU3BOACTBEHHBIA MPOLIECC NOMHOCTBIO: HAUMHAS C AepKaTenen,
NUTS NNIACTMACCOBBIX YMNOTHEHWI, NPOM3BOACTBA U MOHaXa KOMMOHEHTOB Oatapeek 1 3akaHunBast KOHEYHON
cbopkoit komMnoHeHToB. bnarogaps aTomy, PeHata 3apaboTana cebe penyTaumio Ype3BblyaitHo rbKkoro 1 HagexHoro
nocTaBLLyka 6atapeex.

BbIcOkue Ka4ecTBO M MOLLHOCTb DaTapeek "PeHata" - He B NOCNEAHION 04epesb Pe3ynbTaT HafeXHOM CTUCTEMbI
KOHTPONS Ka4ecTBa B HaLLe (upMe: 3TO BKMKYAET B Ce0s KOHTPOMb Ha BCEX 3Tanax Npon3BoATEa: HauMHas ot
TLLATENbHOM MPOBEPKY MOCTYNAIOLLETO Chpbsl 0 KOHTPOMS Ka4eCTBa KOHEUHOM MpopyKuun. PeHata
ceptudmumposaHa no ISO 9001: sensieTcs fOYEpHeEN KomanHweit koHuepHa The Swatch Group Ltd. in Biel,

Switzerland.

Silver Oxide Batteries Lithium Batterie Zinc Air Batteries

»
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CoaepxaHue

renatas
batteres

YacTo 3agaBaemble Bonpockl (FAQ)
OBLuyie aneKTPUYECKUE XapaKTepUCTMKM 43

BcTynutenbHoe crioBo npesnaeHTa
BrivsiHue TemMnepaTypbl Ha

RENATA SA — Wctopust Hawwero ycrexa 3NEKTPUYECKME XapaKTEPUCTMKN 46
BrnsHve xpaHeHus / cTapeHus Ha
3NIeKTPUYECKNE XapaKTEPUCTIKM 47
O6wwme Bonpoch! 47
KHonouHble 6aTapeiiku
BBBe/ICH/E FBneHne naccmBaLmm 48
CTaHgapTHbIE KHOMOYHbIE DaTapeiiku 6 Mavika 49
BbicokoTemnepatypHble 6atapeiiku 17 .
Cnyx6a TEXHNYECKON NOAAEPKKM
Buabl ynakoBku 19 .
lMogaepkka ansanHa 50
KHonouHble 6aTapeiku ¢ KOHTaKTaMu
®opmynsap Ha pa3paboTky 51

YcTaHoBKa ABYX rOPU30HTaNbHbIX KOHTaKToB 20
YcTaHoBKa Tpex ropu3oHTanbHbIX KOHTaKToB 21

YcTaHoBKa [BYX BEPTUKAIbHbIX KOHTAKTOB 22 P KOBOACTBO MO 6630I‘IaCHOCTVI

YcTaHoBKa TPeX BEPTUKaNbHbIX KOHTaKTOB 23

M30TAH - KOHTaKTl 24 WHCTpyKunA 53
Buab VIiakoBKM o5 lMoaTBepxaeHue kayecTsa Jlabopatopui

= Cranpaptuaaumm v ceptudpukaumm (UL) 54
[lepxatenu 6atapeek TecTbl 6esonacHocTn UL 56
TexHonorns NoBEPXHOCTHOM ycTaHoBKM (SMT)26 YTUnn3aums ncnonb3oBaHHbIX batapeek 59

CKBO3HOW MOHTaX 27
CKBO3HOM MOHTaX C NO3ULMOHMPOBaHeM 29

Buab! ynakosku 30 KOHTpOﬂb KayecTtBa

CunoBble Mogynu Cuctema KOHTpons kayecTBa 60
O63op 32 Cxema TexXHOMor4eckoro npouecca 61
[ins naitku 33
[Ins nopKknYeHms 36
Buab ynakoskm 38 CepTtudukatbl U geknapauum
KnueHTckue petuenms Ceptucpukar: 1ISO 9001:2000 62
AHTUMarHuTHOE UCMONHEHNE 39 CepTudcpnkar: UL Safety Approval 63
CneLnanbHoe pacnonoXeHne KOHTaKTOB 39 Oeknapauws: Conformity with RoHS 63
[eknapaums: Conformity with Battery
T Directive 1991/157/EC 64
Gkt MH(bOpMaLMFl [eknapaums: Mercury-free products 65
XUMUS 1 KOHCTPYKLMS 40 [eknapaums: Conformity with IATA,
ICAQ and DOT regulations 66

ONeKTPUYECKNE 1 TEMN. XapaKTepPUCTUKN 41
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KHOMOYHbIE

baTapenku

Hauunas ¢ 1982 roga, Penata ocyluectansiet
MPOMBILLIIEHHOE NPOM3BOACTBO NUTUEBIX
baTapeeek, cepa NPUMEHEHNS KOTOPbIX HEYKIOHHO
paclunpsieTcs. B ononHeHue K LW1poKoMy CreKTpy.
PE3ePBHbIX UCTOYHMKOB MUTaHNS BIOKOB NamATH,
nuTueBble 6aTapeliku "PeHaTa" ncnomnb3yoTes B
pasnnyHbIX 061aCTAX KOMMBIOTEPHOM 1
aBTOMOOUMBHON NPOMBILLIIEHHOCTH,
TeNEeKOMMYHWKaLA, MEANLIMHCKON MHAYCTPUN 1 B
HEYKMOHHO pacTyLeM KOnn4ecTBE NEPEHOCHbIX
npubopoB, Takux Kak M3MepuTENbHbIE
npucnocobneHus, CUCTEMbI OnnaThl, UTPYLLKW U.T.4,.

batapeitku "PeHata" 0TBEYaIOT BbICOYANLLNM
CTaHAapTam ka4yecTBa 1 06nagaioT NpeBOCXOAHON
HaAEXHOCTbIO.

the swiss power source

renatas
batteres

[penmyLiectsa:

* HOMUHaMbHOE HanpshkeHne 3 V, 4To NpeBbILaAET
YPOBEHb HaNPSKEHNS KHOMOYHbIX anKanMHOBbIX
DaTapeek npuMepHo B ABa pasa

= luMpokas obnactb pabounx Temneparyp B
3aBMCMMOCTM OT MOAENM baTapeliku

= Huskuin camopa3psig (npumepHo 1 % B rog npu 23 ° C)

* JlyyLuast COOTHOLLEHME NpaKTU4eckast EMKOCTL/06bEM

= [peBocxoaHas repmeTyHoCTb baTapeek

= OTnNYHble XxapakTepucTiki XpaHeuns- go 10 net ¢
MVHUManbHbIM YXYALIEHWEM KaqecTBa

= Bbicokas 6e30nacHOCTb MPOAYKLMM: BCS MPOAYKLMS
tupmbl "PeHata” npusHaHa ceptudmkatamu (File No.
MH14002)

= JKonoryeckn 6esonacHl, He cogepxar
TOKCUYECKMX BELLECTB

= OTCyTCTBME TPAHCMOPTHBIX OrpaHU4eHuin (HeonacHs!)

 [OCTYMHbI B LUMPOKOM CMEKTPE KOHAUrypaLui
KOHTAaKTOB MPUMOS WM B COYETAHWM C
[epKaTenamm
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KHOMOYHbIE

baTapenku

renatas
batteres

 Bricokast HaaEXHOCTb 3KcnyaTaLmun v
repMETUYHOCTb
* He copepxuT TSKenbIx MeTannos

O6Lne xapaKTepuCTHKNA

= camopaspsa (npumepHo 1 % B rog npu 23 ° C)
= Cpok xpaHetus go 10 net npu makc. 23 °C

= C1abunbHoe HanpsikeHne B BPEMS XpaHeHHst

20

@A

PaSMepr M Macca

MOAENb MaKcManbHble pa3mepbl (MM) Bec Cep.Ne.*
A B C D (r)
CR1025 10.00 2.50 Ref. 6.0 MuH 0.08 0.60 700263
CR1216 12.50 1.60 Ref. 9.0 MuH 0.02 0.70 700268
CR1220 12.50 2.00 Ref. 9.0 MuH 0.06 0.80 700273
CR1225 12.50 2.50 Ref. 9.0 MuH 0.08 0.90 700281
CR1616 16.00 1.60 Ref. 12.0  min 0.02 1.10 700287
CR1620 16.00 2.00 Ref. 12.0  min 0.06 1.20 700291
CR1632 16.00 3.20 Ref. 12.0  min 0.08 1.80 700296
CR2016 MFR 20.00 1.60 Ref. 18.0  min 0.05 1.70 100270
CR2016 20.00 1.60 Ref. 16.0  min 0.02 1.70 700303
CR2025 MFR 20.00 2.50 Ref. 17.0 ~ min 0.05 2.50 100271
CR2025 20.00 2.50 Ref. 16.0  min 0.08 2.30 700309
CR2032 MFR 20.00 3.20 Ref. 17.0  min 0.05 2.80 100272
CR2032 20.00 3.20 Ref. 16.0  min 0.08 2.80 700322
CR2320 23.00 2.00 Ref. 18.0  min 0.06 2.70 700344
CR2325 23.00 2.50 Ref.19.0  min 0.08 3.00 700348
CR2430 24.50 3.00 Ref.20.0  min 0.08 4.10 700359
CR2450N 24.50 5.00 Ref.22.3  min 2.50 5.90 700377
CR2477N 24.50 7.70 Ref.22.4  min5.30 8.30 700391

* YnaKkoBka: MHOYCTpUanbHbiii 06bEM

www.renata.com




ANEKTpnYEeCKmne XxapakTepucTtukmn

Mopenb HomuHanbHas CraHoapTHbIN Makc. HenpepbIBHbIN Pabouast
EMKOCTb TOK paspsga TOK paspsiga Temneparypa
(mAh) (mA)Y (mA)2 (0K

CR1025 30 0.05 0.40 -40/+85°
CR1216 25 0.05 1.00 -40/+85°
CR1220 38 0.05 1.00 -40/+85°
CR1225 48 0.10 1.00 -40/+85°
CR1616 50 0.10 1.00 -40/+85°
CR1620 68 0.10 1.00 -40/+85°
CR1632 125 0.20 1.50 -40/+85°
CR2016 MFR 90 0.20 3.00 -30/+60°
CR2016 80 0.20 3.50 -40/+85°
CR2025 MFR 165 0.30 3.00 -30/+60°
CR2025 170 0.30 3.00 -40/+85°
CR2032 MFR 225 0.40 3.00 -30/+60°
CR2032 235 0.40 3.00 -40/+85°
CR2320 150 0.20 3.00 -40/+85°
CR2325 190 0.30 3.00 -40/+85°
CR2430 285 0.50 4.00 -40/+85°
CR2450N 540 0.80 3.00 -40/+85°
CR2477N 950 1.00 2.50 -40/+85°

the swiss power source

renata
batteres

1) CtaHpapTHbIA paspsg:
100% HoMMHanbHO
&MKOCTY NonyyeHb! npu
paspsifie baTtapeek npu
[AaHHbIX NNOTHOCTAX TOKA.

2) MackuMarnisHbIA TOK,
KOTOPb I OnpeaensieTcst
Ans rionyseHns 70%
HOMVIHarTHOV EMKOCTU Mpvt
KOHEYHOM HarpshKeH
paspaga 2.0V rpn23 °°C

3) B crysiae npuvereris
HaTapeek npu Temnepatypax
6oree 70° obpaLLiairecs
noxaryvicta 3a KocyrsTaLven
Kk crpme "PeHara”
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KHONouHble DaTapenky

CTaHAapTHbIE KHOMOYHbIE BaTapenku

renatas
batteres

CR1025 wA)} Hom.emkoctb: 30 mAh CR1216 gy Hom.emkoctb: 25 mAh
CpepnHuit Bec: 0.6 g CpegnuiiBec: 0.7 ¢
0 0
21003 812503
Ref. 06 Ref. 69
S} S/
@ @
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35 35
3 3
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35 35
= . :
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1 1
05 05
0 0
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2 ZlJ |L T = 15 =
LiH 0/ 10 oc '-/o"/
10 e illas'c 5 J ] IV\
0 LU 0 i
1 10 100 1 10 100
Harpy3ka (kOwm) Harpy3ka (kOm)
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CR1220 WA} Hom.emkocTb: 38 mAh
CpenHuit Bec: 0.8 ¢

012503

Ref. 29

S

®

XapakTepucTuka paspsaa, 23°C
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renatas
batteres

CR1225 w) Hom.emkocTb: 48 mAh
CpepnHuit Bec: 0.9 g

012553

Ref. 99

S

®

Xapaktepuctuka paspsga, 23°C
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KHONouHble DaTapenky

CTaHAapTHbIE KHOMOYHbIE BaTapenku

renatas
batteres

CR1616 WA} Hom.emkocts: 50 mAh CR1620 WA} Hom.emkocTb: 68 mAh
CpenHuitBec: 1.1 g CpenHuitBec: 1.2 g
01693 01693
Ref. 912 Ref. 912
S e
4
® ®
XapaktepucTika paspsga, 23°C Xapaktepuctuka paspsga, 23°C
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3 3 =
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CR1632 WA} Hom.emkocTs: 125 mAh
CpepnHuit Bec: 1.8 g

01603

Ref. 12

S

®

XapakTepucTuka paspsiaa, 23°C
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renata
batteres

CR2016 MFR A} Hom.emkocTs: 90 mAh
CpepnHuit Bec: 1.7 g

020 0

Ref. 018

©

XapaktepucTuka paspsga, 23°C
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KHONouHble DaTapenky

CTaHAapTHbIE KHOMOYHbIE BaTapenku

renatas
batteres

CR2016 A} Hom.emkocts: 80 mAh CR2025 MFR A} Hom.emkocts: 165 mAh
Cpepruii Bec: 1.7 g Cpennuii Bec: 2.5 ¢
0
92003 9203,
Ref. 916 Ref. g17
© e
®
XapakTepucTuka paspsga, 23°C XapaktepucTuka paspsga, 23°C
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0 500 1000 1500 2000 0 2000 3000 4000 5000
Bpems (4) Bpems (4)
TewnepanypHoe XepakTepueTi iz 97 ¢ TevnepaTypHble XapakTepUCTVV HEp
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60 '__'—._:_:""':F‘ _-”_‘j/—__ 70°C %gg 73°C ‘/7‘/
23°C LT L i 7
o2 L | et
a0 | V¢ | 2 40
| 20
0 0
1 10 100 1 10 100
Harp. (k ) Harp. (k )
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renatas
batteres

CR2025 WA\ Hom.emkocte: 170 mAh CR2032 MFR S} Hom.emkocrs: 225 mAh
CpeaHuii Bec: 2.3 @ Cpeanruii Bec: 2.8 @
0 0
320-03 920 93
Ref. 016 Ref. 817
S
@
XapaktepucTuka paspsga, 23°C XapaktepucTuka paspsga, 23°C
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Bpems (4) DBpemst (1)
Tevnepan/pHoR XBpaTep/oIN oy, 12 Tewrepamypree )TN
3.2 I I I 3-2 73°C
25 =SSN\ 25 \\\<
2 ° o o \2, 2 o °,
: -20°C  0°C 23°C 70°C i -20°c 0°¢| 70°C
1 1
05 05
0 0
0 200 400 600 800 0 400 600 800 1000
Bpewms (4) Bpems (4)
EMK. mpu pasnuyHbIx Harpys. EMKOCTb Mpu pasninyHbIx Harpy3akax
180 300
160 |-70°C == "?:EE! .
140 P s T 3 i = o
120 [ 1 o°cl] 200 ——=—rt =
e s e
60 YT 100 | .t 0%
40 v
20 50
0 0
1 10 100 1 10 100
Harp. (k) Harp. (k )
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KHONouHble DaTapenky

CTaHAapTHbIE KHOMOYHbIE BaTapenku

CR2032 WA} Hom.emkoctb: 235 mAh
CpepnHui Bec: 2.8 g

02003

Ref. 916

©

®

XapaktepucTuka paspsga, 23°C
35

25 R
2 AN

15 6.81k | 12k |

0.5

0 200 400 600 800 1000
Bpewms (4)

XapakTepucTuka paspsiaa, 23°C
35

25

15 27k 47k | 68.1k

0.5

0
0 1200 2400 3600 4800 6000
Bpewms (4)

TevmeparypHbe epakTepueTiit —— ioro 1
35

25

AN
1 0C_-206_7o'c | 23

0.5

0 200 400 600 800 1000
Bpems (4)

EmK. npu pasnuyHbix Harpys.
300
250 |

200

[A' ]
150 (775

100 | gog_-20°
50 ]

L1 a)\

14
www.renata.com

AN
\
AW
Ly
A
-
S

renatas
batteres

CR2320 WA} Hom.emkocTs: 150 mAh
CpenHuit Bec: 2.7 g

02394

Ref. 018

e

®

XapaktepucTuka paspsga, 23°C

35
| ——
25
<
2 A\
15 681K 12k __ 162k _|
1
05
0
0 200 400 600 800 1000
Bpewms (4)
XapakTepucTuka paspsaa, 23°C
35
| —
25
) \ A\
15 27k 68.1k |
1
05
0
0 1000 2000 3000 4000
Bpewms (4)
Tew iz Harp. 16.2 k
35
I
S bé
25 .
2 ‘\k
15 0°C —-20°C— 70°C—23°C
1
05
0
0 200 400 600 800 1000
Bpems (4)
EMK. npu pasnuyHbIx Harpys.
175
150 | 70°C I - JEL
125 s o e O D e e I
S
100 br57] :’ TH e
75 | 0°C__"50°C
50
25
0
1 10 100
Harp. (k )




CR2325 s} Hom.emkocts: 190 mAh

35

25

15

0.5

3.5

25

15

0.5

35

25

15

0.5

210

190 |

170
150
130
110
90
70

the swiss power source

CpepnHui Bec: 3.0 g

02304

Ref. 819

S

®

XapakTepucTuka paspsiaa, 23°C

—_—
AN
681k _825k __12k ___ |
0 200 400 600 800 1000
Bpewms (4)
XapakTepucTuka paspsaa, 23°C
27k 47k
0 1000 2000 3000 4000
Bpewms (4)
TevreparypHble XapakTepCTvV Harp. 12 k
B\
0C__l20°C _70°C _23°C.
0 200 400 600 800 1000
Bpems (4)
EMK. npu pasnuyHbIx HArpys.
70°C T =11 ===
L1 |4t .
e 70°C
23°C 4
—— 0°C —--20°C
| 1]
l []
1 10 100
Harp. (k )

CR2430 WA} Hom.emkocts: 285 mAh
Cpenruii Bec: 4.1 @

35

25

15

0.5

35

25

15

0.5

35

25

15

0.5

300

275 |

250
225
200
175
150

024503

Ref. 520

S

®

Xapaktepuctuka paspsga, 23°C

AN M

\ NN

27k _ | 562k _681k

200 400 600

Bpems (4)

800 1000

XapakTepucTuka paspsga, 23°C

12kQ 27kQ _|

500 1000 1500

Bpewms (4)

2000 2500 3000

TemrepaTypHbIe XapakTepeIAu ——iarp 15

X

O/C --20°C-70°C

250 500 750

Bpewms (4)

1000 1250

EMK. Mpu pasnuyHbIX Harpys.

70°C

=

L
W

e

23°C

ISNAY

4w,
/

-20

10 100
Harp. (k )

renatas
batteres
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KHONouHble DaTapenky

CTaHAapTHbIE KHOMOYHbIE BaTapenku

renatas
batteries
*
CR2450N WA} Hom.emkocts: 540 mAh CR2477N A} Hom.emkocTb: 950 mAh
CpeptuitBec: 5.9 ¢ Cpeanuii Bec: 8.2 ¢
024583 024503
Ref. 922.3 Ref. 922.4
) S
® ®
XapaktepucTuka paspsga, 23°C XapakTtepuctuka paspsga, 23°C
35 35
3 3
2.5 2.5
2 \ \\ 2 \
15 27k _332k 15 267k 47k
1 1
05 05
0 0
0 200 400 600 800 1000 0 400 800 1200 1600 2000
Bpews (4) Bpewms (4)
XapaktepucTuka paspsga, 23°C XapakTtepuctuka paspsga, 23°C
35 35
3 3
25 AN N E— 25
2 A 2 AN
15 | 681k _ 12k 27k __| 15 681k 12k _| 162k
1 1
05 0.5
0 0
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
Bpewms (4) Bpewms (4)
TemrepaTypHbIe XapakTEpVIAU a1 6,81 TenmepamypHble XepaKTepvcImt .o 4 71
35 35 i
) e — 3
25 =N 25
2 AR 2
15 0°C —-20°C4—70°C—{ 23°C 15 0°C —-20°C — 70°C —23°C|
1 1
0.5 0.5
0 0
0 300 600 900 1200 1500 0 400 800 1200 1600 2000
Bpewms (4) Bpewms (4)
EMK. Npy pasnuyHbIx Harpys. EMK. npu pasnuyHbIX Harpys.
600 1150
550 | 70°C | 1000 | 70°C
500 = == 850 =z ECCC0
wo [ 1] T 00 [/~ o Bt
a00 |7 _fc [ 20°C g offc_bc
3°C— 70°C 550 — 70°C
350 400
300 250
250 100
1 10 100 1 10 100
Harp. (k ) Harp. (k ) * Battery ist not user

replaceable
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KHONouHbIe baTapenku

BbicokoTeMnepatypHble KHOMOYHbIE baTapeiku

Y106kl COOTBETCTBOBATL PACTYLLEMY CPOCY Ha i L

MUHWATIOPHbIE UCTOYHUKI MUTaHWS, MPUMEHSEMbIE MpoToTunbl HOBbIX HaTapeek Bbiny CTbITaHb! Ha
MPY KPUTUYECKMX TEMNEPaTypHbIX ycrousix, PeHata  0bopyaoBaHuu dupma "PeHara" B LUseiuapun npu

paspaboTana HoBYH KOHLIEMLMKO NATUEBbIX 9KCTpeMarbHbIX YCHIOBUSX 1 NP Pa3nnyHbIX
KHOMOYHbIX 6aTapeek, CnoCOBHbIX BbiEPKMBATD Harpyakax. [laHHble aCknepuMeHTLI AoKasanm
aKcnnyaTaLyio Npu SKTPEManbHbIX TEMNepaTypax (- HagEXHOCTb BbICOKOTEMNEpaTypHbx 6aTapeek B
40/+125°C). palUMpeHHOM TeMNepaTypHOM pexuMe.

Bnaropaps coBpemenHbim Boiyncnennsm (CAE) and  Renata CR2450HT- nepsas 3 HOBOTO MOKOMEHMS
W TLLaTENbHOMY OTBOPY ¥ 3KNepTM3e MaTepuanos Ny BbICOKOTEMMEPATYPHBIX MUTHEBLIX S4YEEK B HACTOSLLEE
nomoLLy napTHepoB no Swatch Group, COTPYAHMKN BPEM$ BbiMyCkaemas B MaccoBOM MacluTabe u yxe

uccnegoBatenbekoro otaena thupmel "PeHarta” 3aB0eBaBLLIas cebe MPOYHbIE MO3NLLM Ha PhIHKE
paspaboTani yCOBEPLIEHCTBOBAHHbIN AN3alH SMEKTPOHHBIX TOBAPOB, 3KCMIyaTUpyeMbIX Npu
BbICOKOTEMMEpaTYpHON baTapelki. CYPOBBbIX YCOBMSIX OKpYXaloLer cpeapl
/AHHOBaTUBHbLIE YepThl HOBOO THMa aTapeek npumeHerns. CR2450HT Tak xe 0Tnn4HO
KOCHYNMCh kak MaTepuana kopryca 6atapeek, Tak . COOCTBETCTBYET CTPOrUM TpeboBaHNsM
YNYYLLIEHHON €r0 repMeTUYHOCTH B LIENSIX ABTOMOOWMBHOW MHAYCTPUM (TECTBI: BUBPALIMOHHBIN,

MVHVMAnNbHOr0 TEPMUYECKOTO PacLLMpeHis 6atapeek  MEXaHUYECKO-LUOKOBIA 1 LEHTPUAYranbHOR Cumbl).

MPH TIOBBILUHHLIX TeMnepaTypax. MNacTMACCOBBIE  Hopag muicoKOTEMNEDATYDHAS SHEHKA MOKET
KOMMOHEHTb! baTapeex Gbinv MoAUcMUMPOBaHSI C BbITh NPUCOEANHEHA K KOHTaKTaM B COOTBETCTBIM

1cnonb3oBaHMeM TGXHMHGC{(I/IX I'IOJ'II/IMepl:IbIX ¢ ¢ NtoBol 0BNacTbio e 1CTONb30BaHNS.
MaTepunasnos C NOBbILIEHHON CTPYKTYPHOU U

MeXxaH14ecKoil CTabunbHOCTbIO

Pacuetsl ans CR2450N npu 120°C - 6atapeitka Pacuetsl ans CR2450N npu 120°C - Tepmryeckoe palumpenme
CUMbHO lechopMUpOBaHa, MoKasaHbl MecTa Batepeiiki npeHebpexiMo Mano, sueitka 0CTaETCs repMeTUUHON
pasrepmMeTM3aLym.
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KHoMoyYHble baTapenku

BbicokoTemnepaTypHble KHOMOYHbIE GaTapeiku

OBLUKe XxapaKTePUCTHKM:
* 3NeKTpoXMMMYeckas cuctema Li/MnO2

= TemnepaTypHbIl pexium paboTsl: -40/+125°C
= TemnepaTtypHbiit pexim xpaHerus go 100°C
= Camopa3spsa: MeHee, Yem 1% B rog npu 23°C

= Cpok rogHoctn o 10 net, makc.23°C
» CtabunbHoe HanpskeHne B Te4eHne
XpaHeHus

* [peBocxoaHas repMeTNIHOCTb

* He comepxuT TsKENbIX MeTannos

@ - a
.._i_.;
@A
Pasmepsl 1 Macca
Mogenb Paamepbl (MM) Bec Cep.No.*
A (makc.) B (makc.) C (makc.) D (makc.) (n
CR2450HT 24.5 5.0 21.1 1.4 6.7 701700
* WHpYCTpUanbHbii 06bém (IB-Trays)
3NEKTPUYECKME XapaKTEPUCTUKM
Mopenb HomuHanbHas EMKOCTb CraHgapTHbIA 1) MakcumanbHblit
TOK paspsia HenpepbIBHbINA TOK
(mAh) (MA) pasp
CR2450HT 490 0.8 3.0
CR2450HT . .
KpuBast paspsiga 23°C 0CTaTOYHast EMKOCTb NOCNE XPaHeHWs Mpy BbICOKON TeMneparype
100
3.0 K \ B
\ \ I 85°C
2.0 \ \ 60 e 1) CraHpapTHbIit ToK
200k 382k paspsiga:nonyyero 100 %
10 - - OT HOMUHANbHOM EMKOCTH
: 20 npv AaHHOW CKOPOCTU
0 0 paspsina
200 400 600 200 400 600 800 1000 ;
2) MakcumanbHblit Tk
Bpemsi paspsza (Yachl) Bpems xpaHeHus (Yack!) onpeaenseTca npu

1.6

12

0.8
0.4

YBenunyerue BbicoTsl nipu 120 °C B

CPaBHEHUH
CR2450
//
/-/ CR 245(?HT
— T
20 40 60 80

BpeMs B Yacax

nonyyeHmn 70 % ot
HOMUHaMbHOI EMKOCTH
(HanpskeHue KoHLa
paspsiga 2.0 B npu 23 °Ll.
B cnyyae TokoB,
MpeBbILLALLNX yKasaHHblE
3HaYeHus, a TaKk xe npu
MyNbCOBBIX TOKAX,
obpaluaiitecb noxanyricra
k cneumanuctam upmbl
Penata




KHoMoyYHble baTapenku

Buabl ynakosku

renatas
batteres

KHonouHble GaTapeitk Mory ObiTb 4OCTABIEHbI B Pa3fnyHbIX BUAAX YNaKOBKM

MHaycTpuanbHbii 06bEM: NNACTUKOBbLIE KOPOOKM
Kog ynakoBku: B!

.qu% WHpycTpranbHblil 06bEM- 3TO CTaHAapTHIA 06BEM Ans
.. ...‘." MPOMBbILLEHHBIX NPON3BOAMTENEMN.
‘,‘." Yucno 6atapeek B NacTKOBOW KOPOOKE 3aBUCUT OT MOZENH
.’ OaTapeliku, Tak xe Kak u yncno kopobok model.
..

OOMHOYHO ynakoBaHHble baTapenku B GIMCTEPHbIX YnakoBKax

Kog ynakosku: CU2

OpnHo4Has ynakoBKka MOXET BbiTb, k NPUMEPY WCMONb30BaHa B MyHKTaX 3aMeHbl baTapeek v PO3HUYHOM Aene.
Kaxpas baTtapeitka ynakoBbIBaeTCS OTAENMBHO, MO [ECATb EAUHIYHbIX GaTapeek- B 0AHY HEOOMbLLYI0 KOPOBKY U T. 4.

M9Tb KHOMOYHbIX 6aTapeeK Ha 6]'II/ICTepHyIO yNaKoBKY

TaKoli TN YnakoBKA B 0CHOBHOM
Kon ynakosku: TS aKoy TIM YMaKoBK B OCHOBHO

Q}\ MCMIONb3YeTCs B NyHKTaX 3aMeHbl

g Gatapeex. B ogHy 6rmcTepHyto
YNaKoBKy ynakoBaHbl Mo 5 Oatapeek, 4
TakuX yNakoBKky Ha OfHY HeboMbLLYH
kopobKy v no 5 HeBombLLKX Kopobok- B
kopobKy nobonbLue.

BnuctepHas MynbTnsyeeyHas ynakoBka
Kon ynakokm: BT
Mog0BHbIA TMN YNaKoBKY UCMIONb3YETCS B OCHOBHOM
anctpubbtotepamm. Yncno 6atapeek Ha ynakosky
3aBMCIT OT MOZENN COOTBETCTBYIOLLEN BaTapeiky.

1 Mpumep: 6atapeitku PeHata
CR2032 B uHAycTpUanbHoi
ynakoske “CR2032.1B”.

2 Mpumep:  OpnHouHo
ynakoBaHHble  Gatapeiiku
CR1616. Koa:
“CR1616.CU
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KHonouHble baTapeiku

YcTaHoBKa ABYX TOPU3OHTAlTbHbIX KOHTAKTOB

renatas
batteres

Karanor CTaHOaPTHbIX KHOMOYHbIX GaTapeeK,

Cneundukaumm

NPUCNIOCOBNEHHbIX NS FOPU3OHTANBHOMO L el

KOHTAKTMPOBAHNS C MOMOLLIbIO JIBYX KOHTAKTOB: = KonTaKTbl ANA NasHus: HepxaBelolLias
OCoBEeHHOCTH cranb AlSI 301, TonuwHa 0.15 Mm

= NPEBOCXOAHO NpHNasBatoTcst 6naroqapﬂ © MNOKPbITasdA 0fT0BOM NOBEPXHOCTb KOHTAKTaA

BOrbLLIOI NOBEPXHOCTM KOHTAKTOB (MONHOCTLIO FanbBaHUIMPOBAKHAS),

= TOAXORST AN YU BUZ0B NasHs (Wave MUHUManbHas TonwmHa cnos onosa 0.5
soldering) MUKPOH. Mpunaasatue cornacHo: MIL-STD

883C, metog 2003.3

£
=
s ]
w i f‘ “ solder plated
c 1\ solder piated
h 0.4
07
side view- from below side view layout top view
Mopenb HomuHanbHas
EMKOCTb MakcumanbHble pasmepbl (MM) Bec Cep.Ne.*
(MA*Y) A B C D E ()

CR1216FH-LF 25 1250 12.70 11.00 2.40 6.30 09 701062
CR1220FH-LF 38  12.50 12.70 11.00 2.80 6.70 1.0 701063
CR1225FH-LF 48  12.50 12.70 11.00 3.30 7.20 1.1 701065
CR1616FH-LF 50 16.00 16.20 12.70 2.40 6.30 1.3 701382
CR1620FH-LF 68  16.00 16.20 12.70 2.80 6.70 1.4 701067
CR1632FH-LF 125  16.00 16.20 11.00 3.90 7.80 2.0 701069
CR1632FHI-LF 125  16.00 16.20 15.20 3.90 7.80 2.0 701070
CR2016FH MFR 90  20.00 20.20 15.20 2.40 6.30 1.9 701591
CR2016FH-LF 80  20.00 20.20 15.20 2.40 6.30 1.9 701072
CR2016FH1I MFR 90  20.00 20.35 20.40 2.40 6.30 1.9 701593
CR2016FH1-LF 80  20.00 20.35 20.40 2.40 6.30 1.9 701239
CR2025FH MFR 165  20.00 20.20 15.20 3.30 7.20 2.7 701595
CR2025FH-LF 170  20.00 20.20 15.20 3.30 7.20 25 701073
CR2025FH1 MFR 165  20.00 20.20 20.40 3.30 7.20 2.7 701596
CR2025FH1-LF 170  20.00 20.20 20.40 3.30 7.20 25 701074
CR2032FH MFR 225  20.00 20.20 15.20 3.90 7.80 3.0 701599
CR2032FH-LF 235  20.00 20.20 15.20 3.90 7.80 3.0 701077
CR2032FHO MFR 225  20.00 20.20 10.35 3.90 7.80 3.0 701600
CR2032FHO-LF 235  20.00 20.20 10.35 3.90 7.80 3.0 701390
CR2032FH1 MFR 225  20.00 20.20 20.40 3.90 7.80 3.0 701601
CR2032FHI1-LF 235  20.00 20.20 20.40 3.90 7.80 3.0 701078
CR2032FH2 MFR 225  20.00 20.20 22.50 3.90 7.80 3.0 701603
CR2032FH2-LF 235  20.00 20.20 22.50 3.90 7.80 3.0 701237
CR2325FH-LF 190  23.00 23.20 20.40 3.30 7.20 3.2 701085
CR2430FH-LF 285 2450 24.70 20.40 3.90 7.80 43 701089
CR2430FHI1-LF 285  24.50 24.70 15.20 3.90 7.80 4.3 701090
CR2450NFH-LF 540  24.50 24.70 20.40 5.80 9.70 6.1 701095
CR2477NFH-LF 950  24.50 24.70 20.40 8.50 1240 84 701100

* YnakoBka: uHpycTpuansHas (IB-Trays)
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KHonouHble baTapeiku

YcTaHoBKa TPEX TOPU3OHTAJIbHbIX KOHTAKTOB

Karanor CTaHOaPTHBIX KHOMOYHbIX 6aTapeeK,

I'IpVICI'IOCO6J'IeHHbIX N4 ropusoHTanbHoro

KOHTaKTUPOBAHMS C MOMOLLbIO TPEX KOHTAKTOB.

OcobeHHocTH

< MPEBOCX0AHO NpunasBatoTes Gnaroapst

BorbLLO NOBEPXHOCTU KOHTaAKTOB

= Suitable for wave-soldering

[:7

renatasn
batteres

Cneumdukaumm

= KoHTaKTbl 4118 NasHWS: HepxaBetoLLas
cranb AlSI 301, Tonwuna 0.15 Mm

= MOKPbITasi 0JI0BOM NOBEPXHOCTb KOHTAKTA
(MOMHOCTBHO ranbBaHM3NpOBaHHas),
MUHUMarnbHas TonwyHa cnos onosa 0.5
MUKPOH. Mpunasisanue cornacHo: MIL-STD
883C, meton 2003.3

|

N solder plated

i

=| w | o
) 1 0.9 min. 0.4
¢ 07

1015

side view from below side view layout top view
Mogenb HomuHanbHas MakcumanbHble pasmeps (Mm) Bec Cep.Ne.*
EMKOCTb
(MA*q) A B C D E (r)
CR1632RH-LF 125 16.00 16.35 1520 545  9.45 2.0 701238
CR2016RH MFR 90 20.00 2020 1520 395 7.95 2.0 701594
CR2016RH-LF 80 20.00 2020 1520 3.95 7.95 2.0 701380
CR2025RH MFR 165 20.00 2020 1520 485 8.85 2.6 701597
CR2025RH-LF 170 20.00 2020 1520 485 8.85 2.6 701075
CR2032RH MFR 225 20.00 2020 1520 545 945 3.1 701604
CR2032RH-LF 235 20.00 2020 1520 545 945 3.1 701080
CR2032RH1 MFR 225 20.00 2020 1780 545 9.45 gl 701605
CR2032RH1-LF 235 20.00 2020 1780 545 9.45 gl 701081
CR2032RH2 MFR 225 20.00 20.35 2040 545 945 3.0 701724
CR2032RH2-LF 235 20.00 20.35 2040 545 945 3.0 701082
CR2325RH-LF 190 23.00 2320 1780 485 885 3.3 701087
CR2430RH-LF 285 2450 2470 1780 545 945 4.4 701092
CR2430RH1-LF 285 2450 2470 2040 545 945 4.4 701093
CR2450NRH-LF 540 2450 2470 1780 7.35 11.35 6.2 701097
CR2450NRH1-LF 540 2450 2470 2040 7.35 11.35 6.2 701098
CR2477NRH-LF 950 2450 2470 17.80 10.05 14.05 8.5 701103

**YnakoBka: uHaycTpuanbHas (IB-Trays)
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KHOMouYHble baTapenku

YcTaHoBKa ABYX BEPTUKAJIbHbIX KOHTAaKTOB

renatas
batteres

Karanor CTaHOaPTHbIX KHOMOYHbIX 6aTapeeK, ﬂpMCI‘IOCOﬁJ‘IeHHbIX N4 ropu3oHTaibHoro
KOHTaKTMPOBaHKA C NMOMOLLIbIO TPEX KOHTaKTOB

OcobeHHocTH Cnevumcukaums
= [peBoCX0AHO NpunamBaroTCcs = KoHTaKTbl 113 yNpyroi HepxaBetoLLei
= purogHbl 4Ns ApyriX BUAOB Naiku cranul AISI 301, ToniwmHa 0.15 mm

* MOKpbITast OI0BOM MAOLLAAbL NaNK TOMLMHON
min. 5 ym. Cnoco6HOCTb K narike B COOTBETCTBIM
¢ MIL-STD 883C, method 2003.3

B 3'_0 A~0a0
B i’ 0.9 min. .
‘ a °—r_>‘ | solder plated
Hi 7 | I_E- ! T 00,47
e B U —
0 03
C-030 _ _ sideview front view layout top view
Mogenb HomuHanbHas MakcumanbHble pasmeps! (MM) Bec Cep.Ne.*
EMKOCTb
(MA*y) | A B C D E n
CR1025FV-LF 30 10.00 250 280 11.00 5.08 0.8 701060
CR1025FV1-LFY 30 10.00 250 280 11.00 5.08 0.8 701064
CR1216FV-LF 25 12.50 1.60  1.90 13.60 5.08 0.9 701370
CR1220FV-LF 38 12.50 200 230 1350 5.08 1.0 701061
CR1225FV-LF 48 12.50 250 280 1350 5.08 1.1 701066
CR1616FV-LF 50 16.00 1.60  1.90 17.00 5.08 1.3 701381
CR1620FV-LF 68 16.00 200 230 17.00 5.08 1.4 701068
CR1632FV-LF 125 16.00 320 350 17.00 5.08 2.0 701071
CR2016FV MFR 90 20.00 1.60  1.60 21.10 1050 2.0 701426
CR2016FV-LF 80 20.00 1.60  1.60 21.10 1050 2.0 701725
CR2032FV MFR 225 20.00 320 350 21.00 10.50 3.0 701606
CR2032FV-LF 235 20.00 320 350 21.00 1050 3.0 701079
CR2320FV-LF 150 23.00 200 230 24.00 1050 2.9 701084
CR2325FV-LF 190 23.00 250 280 24.00 10.50 3.2 701086
CR2430FV-LF 285 24.50 3.00 330 25,50 10.50 4.3 701091
CR2450NFV-LF 540 24.50 500 5.80 25,50 1050 6.1 701096
CR24TTNFV-LF 950 24.50 7.70  8.00 2550 10.50 8.4 701101

* YnakoBka: MHaycTpuanbHas (IB-Trays)

1 CR1025FV1-LF umeer
T€ Xe pa3mepsl, YTo 1
CR1025FV-LF, Ho
0bpaTHyto NONspHOCTb

22
Www.renata.com




KHornoyHble BaTapemnku ¢ KOHTaKTamu

YcTaHoBKa TpéX BEPTUKalNbHbIX KOHTAKTOB

renatas
batteres

Karanor cTaHgapTHbIX KHOMOYHbIX 6aTapeeK, I'lpVICI'IOCO6J'IeHHbIX N4 BEePTUKanbHOro KOHTaKTMPOBaHKA C NOMOLLIbHO

TPEX KOHTaKTOB
OcobeHHoCTH

* [IpeB0CX0AHO NpunanBatoTcs bnarogaps GonbLUON

NOBEPXHOCTU KOHTaKTOB

<[oAX0AAT ANS APYIUX BUAOB NasHUS!

Cneumdukaumm

* KoHTaKTbl 45151 nasHus: HepxaBserLlad

cranb AlSI 301, TonuwwHa 0.15 Mm

© MNOKPbITadA 0/10BOM NOBEPXHOCTb KOHTAKTa

(NONHOCTBHO ranbBaHM3NPOBaHHas),
MUHUManbHas TonwuHa cnos onosa 0.5
MUKPOH. Mpunasisanue cornacHo: MIL-STD

883C, meton 2003.3

. 0.9 min.
= I
( S _ll o ‘il !*-J.\_SDMET plaled
N * |0 | # o4
fT’ bl o7
side view front view layout top view
Mogenb HomuHanbHas MakcumanbHble pasmepsl (MM) Bec Cep.No.*
EMKOCTb
(MA*y) A B € D 0)
CR2025RV MFR 165 20.00 2.50 2.80 21.00 2.8 701598
CR2025RV-LF 170 20.00 2.50 2.80 21.00 2.6 701076
CR2032RV MFR 225 20.00 3.20 3.50 21.00 3.1 701607
CR2032RV-LF 235 20.00 3.20 3.50 21.00 3.1 701083
CR2325RV-LF 190 23.00 2.50 2.80 24.00 3.3 701088
CR2430RV-LF 285 24.50 3.00 3.30 25.50 4.4 701094
CR2450NRV-LF 540 24.50 5.00 5.30 25.50 6.2 701099
CR2477NRV-LF 950 24.50 7.70 8.00 25.50 8.5 701104

* Ynakoska: uHpycTpuansHas (IB-Trays)

the swiss power source
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KHomnouHble BaTapemnku ¢ KOHTaKTamu

KoHTakTbl 3 cnnaea A3otaHl)

renatas
batteres

Karanor CTaHOaPTHBIX KHOMOYHbIX 6aTapeeK, ﬂpMCI‘IOCOﬁJ‘IeHHbIX [nAa BEPTUKaNbHOr0 KOHTaKTMPOBaHKA C NOMOLLbHO TpéX M30TaHOBbIX
KOHTaKTOB

OcobeHHOoCTH Cneundmkaumm
< MPEBOCXOAHO NpUnanBatoTes © Marepval1 KOHTAKTOB. 3oTaH (54% CU, 44% Nl, Mn)
= [loaxodsT ans apyrmx

BWJOB Maliku

from below layout sideview layout top view
Mogenb HomuHanbHas pasmepbl (MM) Bec Cep.Ne.*
EMKOCTb
(MA*y) A B ® D E (9)
CR1225AH 48 12.50 133 110 310 76 1.1 700772
CR1632AH1 125 16.00 170 152 380 7.6 2.0 700534
CR2025AH MFR 165 20.00 21,0 152 310 76 2.7 701720
CR2025AH 170 20.00 210 152 310 76 25 700310
CR2032AH MFR 225 20.00 210 152 38 76 3.0 701721
CR2032AH 235 20.00 210 152 38 76 3.0 700771
CR2032AH0 MFR 225 20.00 210 1035 38 7.6 3.0 701722
CR2032AH0 235 20.00 210 1035 38 7.6 3.0 700324
CR2032AH1 MFR 225 20.00 21,0 204 38 7.6 3.0 701723
CR2032AH1 235 20.00 210 204 38 76 3.0 700325
CR2430AH 285 24.50 253 204 360 7.6 4.3 700360
CR2450NAH 540 24.50 253 204 560 56 6.1 700378
CR2477NAH 950 24.50 253 204 830 3 8.3 700393

** YnakoBka: MHAycTpuanbHas (IB-Trays)

1) U3otaH- ato
TOprosas Mapka
chupmbl Isabellenhs tte
Heusler GmbH & Co.
KG.
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KHonoyHble 6aTapenku ¢ KOHTaKTamu

Buabl ynakosku

renatas
batteres

All tabbed coin cells are supplied in the following packaging:

Industrial Bulk multi-cell plastic trays
Packaging Code: IB

Industrial Bulk packaging is the standard
packaging for manufacturers.

The number of tabbed coin cells per plastic tray
depends on the respective model. So does the
number of plastic trays per shrink pack.

. 25
the swiss power source |



[lepxxatenu baTtapeek

TexHonorus NoBepxHoCTHoMn yctaHoBkK (SMT)

renatas
batteres

[opu30oHTanbHOE KOHTAKTMPOBaHME
OcobeHHoCTH
* HecrnoxHas 1 ObicTpasi 3ameHa batapeek
 CKOHCTPYMPOBaHbI TaKKe Ans
ABTOMATNYECKOTO KOHTAKTUPOBaHMS
* HafleXHOe yaepxnBaHue batapeiku
* Y&TKas U30NSALMS KOHTAKTOB
* 3alLuTa OT KOPOTKOTO 3aMblkaHMs
< 3alLuTa ot 06paTHOM NONSIPHOCTY
= 3alLuTa OT HErepMeTUYHOCTH °
* MPOCTON An3aliH

Cneumdukaumm

= Matepuan gepxartens: xapocTomkuiA
HaMoNHEeHHbIN CTeknoBonokHoM LCP

= CreneHb Bosropanus UL 94 V-0

= KoHTakTbl DaTapeikit: MpyxuHa: Hep)xaBetoLLas

ctanb AlSI 301, HackBO3b MOKPbITasH HUKENEM,

TonwmHa 10 um. MoBepXHOCTb ANS NasHMs

MOKPbITA 0OBOM, TOMLWMHAL10 um.
ConpotueneHne Mmexgy 6Gatapeitkon 1

KOHTakTamu MeHblue, Yem 100 m (u3mepeHo

npu nepemeHHoM Toke yactotel 1kHz; B

26|

33BMCMMOCTM  OT  MaTepuana  Kopnyca
Batapelikn).
A+0.3
* B0 >
N u Zone for soldering Zone for adhesive fixation®
l2s = =
F+ 8,3 *as refaregrﬁ;
Pa3mvepbl
Mogenb [na ncnonb3oBaHus pasmepbl (MM) Bec Cep.No*
Penara A B C D E F (n
SMTU357-LF 357 (SR44W) 23.6 19.9 116 120 755 210 0.85 701132
SMTU1220-LF  CR1220 23.7 203 125 127 48 21.1 0.80 701114
SMTU1225-LF  CR1225 23.7 203 125 127 48 21.1 0.70 701115
SMTU1632-LF CR1632 277 243 160 145 54 251 0.80 701130
SMTU2032-LF CR2032 320 285 200 161 54 293 095 701116
SMTU2430-LF CR2430 36.5 33.0 245 161 49 33.8 1.05 701117
SMTU2450N-LF CR2450N 36.6 330 245 161 75 33.8 145 701118
SMTU2477N-LF CR2477N 36.7 330 245 161 103 338 1.65 701119
SM2X2016-LF  CR2016 320 285 200 161 54 293 095 701113

** YnakoBka: MHaycTpuanbHas (1B-Trays)

www.renata.com



[lepxatenu batapeek

CKBO3HOW MOHTaX

lopU30HTaNbHOE KOHTAKTMPOBAHUE

OcobeHHocTH
* HecrnoxHas v bbicTpas 3ameHa baTapeek

© CKOHCTPYMpOBaHbl Takxe And aBTOMaTU4eCcKoro
KOHTaKTUPOBaHUA

* HapExHoe yaepxuBaHie batapeiku
= BO3MOXEH aBTOMATNYECKIA MOHTaX
* Y&TKas M30NALMS KOHTAKTOB

* 3alLMTa OT KOPOTKOO 3aMblKaHMS

= 3awwuTa oT 06paTHON NOAFPHOCTY

< 3alUMTa OT HErepMeTUYHOCTH
 NPOCTON An3anH

SIde vifte

Paamepsl

Cneumdukaumu

= Matepuan fepxatens: XapoCTouKuit
HanoNMHEHHbIA CTeKNoBOMNOKHOM LCP

= CreneHb Bosropakus UL 94 V-0

» KoHTakTbl DaTapeikin: NpyxmuHa: HepxaBetoLLas
ctanb AlSI 301, HackBO3b MOKPbITas HUKENEM,
TonwmHa 10 um. MoBepxHOCTb AN NasHNs
MOKPbITa ONIOBOM, TOMWMHOM10 pm.
= ConpoTuBneHne Mexay atapenkon u
KOHTaKTamu MeHbLUe, yem 100 m (u3mepeHo npwu
nepemeHHOM Toke YacToTbl 1kHz; B 3aBucMMOCTM
0T MaTepuana kopnyca bataperiku).

top view layout top view

Mopenb [ns ucnonb3oBaHms
Renata B ©

Pasmepsbl (mm) Bec Cep.Ne.¥
D E F (9)

HU357-LF 357 (SR44W)  19.9 11.6 120 7.4 18.35 0.84 701133

HU1225-LF CR1225 20.3 12.5 127 46 187 0.70 701105

HU1632-LF CR1632 24.3 16.0 145 52 227 0.80 701131

HU2032-LF CR2032 28.5 20.0 161 52 269 0.95 701106

HU2430-LF CR2430 33.0 245 161 47 315 1.05 701107

HU2450N-LF ~ CR2450N 33.0 24.5 161 73 315 1.45 701108

HU2477N-LF ~ CR2477N 33.0 24.5 161 101 315 1.65 701109

** YnakoBka: MHAycTpuanbHas (IB-Trays)

the swiss power source

0.9 min.

renatas
batteres
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[lepxatenu batapeek

CKBO3HOM MOHTaX

renatas
batteres

BeptukanbHblit MOHTaX

VBH2032-1 — BeptukansHblit Aepxatenb kHonouHoit batapeitkn Renata CR2032

OcobeHHocTH Cneumndukaums

 HeborbLiast PCB nnata = Matepuan gepxarens: nonuamug

* HecrnoxHas 1 ObicTpast 3amMeHa batapeek = CreneHb Bosropanus UL 94 V-0

* HaaExXHoe yoepxuBaHue 6atapeliku = KoHTakTbl:ynpyras Hepxasetowas cranb AlSI 301,

= 3alUMTa OT KOPOTKOTO 3aMblKaHNs HaCKBO3b MOKPBITAs HUKENEM, TOMLMHA Sum.

= 3alMTa OT 06paTHO NONSPHOCTM = [loBepXHOCTb 418 NasHWUSA NOKPbITA OMI0BOM, TOMLLMHA
e 3aLuuTa OT HErepMEeTUYHOCTY 10 ym

 NPOCTON An3anH = Obnactb paboynx Temneparyp:: -40/+85°C

labapuTHele pa3mepbl (MM)

_6_
| :';"";l?::\‘ N [[L o J N
- . B 1/
I

238
i
[l

18

| [vBH2032-1

- €
| ) 4 “’[

) = 9 ) | | M :_'_‘;
02 1015101 e
ﬂl’"‘ ——— 225

front view from front view from

37
i
[l
o]
[=]
[i=]

0.3
o

(=) pole side side vicw {+) pole side layoul lop view
Mogenb Tun 6atapeiikn Bec (r) Cep.No.*
VBH2032-1 CR2032 1.6 700579

* YnakoBka: MHaycTpuanbras (1B-Trays)

28
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[lepxxatenu batapeek

CKBO3HON MOHTaX C MO3NLIMOHNPOBAHNEM

Lepxatenu ans 6atapeek CR2450N unu
CR2477N

BepTvikanbHble 1 ropU3OHTambHbIE BEpCUY
OcobeHHoCTM

* HecrnoxHas v bbicTpas 3ameHa baTapeek

= 3aKpennexne batapeen LWenykom

* HafExHoe ynepxuBaHne 6ataperikm

* BO3MOXHOCTb aBTOMOHTaXa

* 4eTKOE pasfeneHne KOHTaKToB

* 3aLL1Ta OT KOPOTKOrO 3aMblkaHNs

* 3aLuTa 0T 06paTHON NONSPHOCTH

* 3alMTa OT HErepMETUYHOCTH

 NPOCTON An3anH

< npocToii 1 6esonacHblit PCB MoHTax,
Bnarogaps No3NLMOHNPYHOLLIMM KOHTaKTaM

NH5077-LF Vertical version

27.25

45

front view

NL5077-LF Horizontal version

8 4 max.

side view

renatas
batteres

Cneumcukaums

= Matepvan fepxatens: nonuamug

= CreneHb Bosropanus UL 94 V-0

 KonTakTbl 6aTapeiiki: Nickel 99.6 DIN 17740

=COnpoTMBNEHNE KOHTAKTOB MEX[Y KOHTAKTaMu
n Datapeiikod  meHee, uem  100mW
(M3MepeHo Mpu YacToTe MEPeMEHHOro Toka
1kHz).

= [Mo3uLoHHbIE 1 Paboume KOHTaKTbI MOKPbITbI
0M0BOM (TOMLWMHA. 5 um)

254 ] 18 min.

110.7x0.25

layout top view

free space required for
battery replacement if

holder net mounted on
edge of P.C. hoard

=]
&

218 @09

g ‘l\ ‘l g mn- i,
/\ \O\\:_‘@ . - + \ _ gl 34
pin 0.7x0.25 pin T Tas 12.7_|8.65
30 7 254 | 23
view from below side view layout top view
Model For use with Weight Cep.Ne.*
Battery (9)

NH5077-LF CR2450N, CR2477N 2.4 701111
NL5077-LF CR2450N, CR2477N 2.9 701112

** YnaKkoBka: uHpycTpuansHas (IB-Trays)

29
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[lepxatenu batapeek

Buabl ynakosku

renatas
batteres

Battery holders can be supplied in different packaging

Industrial Bulk multi-cell trays
Packaging Code: IB

Industrial Bulk packaging is the standard
packaging for manufacturers.

The number of battery holders per tray depends
on the respective model. So does the number of
trays per shrink pack.

Tape&Reel packaging
Packaging Code: TR

For SMT-battery holders there is a Tape&Reel
packaging solution available.

Tape&Reel packaging is ideal for high-speed,
automated manufacturing lines.

The number of battery holders per reel depends on
the respective model.

Quantity per reel:

Model Quantity per Reel Cep.No.*
SMTU1225-LETR 750 pieces 701230
SMTU1632-LETR 520 pieces 701231
SMTU2032-LETR 485 pieces 701232
SMTU2430-LETR 490 pieces 701233
SMTU2450N-LETR 350 pieces 701234
SMTU2477N-LETR 250 pieces 701235
SM2X2016-LFTR 485 pieces 701236

*Packaging: Tape&Reel (TR)

30
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[lepxatenu batapeek

Buabl ynakosku

Dimensions of antistatic carrier tapes:

40
See Note 1
20
See Note 5 — @15+01-0
0.30 +/-005 — _ = A 1.75
©2.00 min, () Pole .
T R
- — 4 A wa3
B
0000000900090000000001 . e
—E wpoe— S A (O
ROT75 =020 +-005
Section A-A
Model Dimensions (mm)
A B ® D E
SMTU1225-LF 44.0 40.4 16.0 20.2 5.7
SMTU1632-LF 44.0 40.4 20.0 20.2 6.1
SMTU2032-LF 44.0 40.4 24.0 20.2 6.0
SMTU2430-LF 56.0 52.4 24.0 26.2 5.7
SMTU2450N-LF 56.0 52.4 24.0 26.2 8.2
SMTU2477N-LF 56.0 52.4 24.0 26.2 10.8
SM2x2016-LFTR 44 40.4 24 20.2 6
Dimensions of antistatic packaging reels
LOCK FEATURE 6 PLACES MATTE FINISH THESE AREAS
_ W 20.2 min.
7 7
30.0 REF H 102.0 REF
[
W max.

Model Dimensions (mm)
W max.
SMTU1225-LF 50.2
SMTU1632-LF 50.2
SMTU2032-LF 50.2
SMTU2430-LF 62.2
SMTU2450N-LF 62.2
SMTU2477N-LF 62.2
SM2x2016-LFTR 50.2

All packaging materials comply witch relevant EIA, EIAJ and IEC specifications.

the swiss power source

-

2.

w

Eal

o

renatas
batteres

. 10 sprocket hole pitch

cumulative tolerance
+/-.02

Camber not to exceed
1mm in 100 mm

Material: Black Conductive
Advantek Polystyrene

E measured from a plane
on the inside bottom of
the pocket to the top
surface of the carrier

Pocket position relative to
sprocket hole measured
as true position of pocket,
not pocket hole

|31



Cunosble Mooy

C KaKoM LenbH UCNonb3yrTcs
cunoBsble Moaynu?
Cunoble moynn RENATA 6binn paspaboTaHbl
CnevLanbHo Ans UCMoNb3oBaHs B TEYEHNE [OMTOro
BPEMEHU B CIOXHbIX YCIOBUSX OKpYXalOLLEi cpefbl, K
MpUMEPY, B YCTIOBUSIX MOBBILLEHHO 3arPSI3HEHHOCTY 1
BMaXHOCTW. batapeliki repMeTU4HO 3anasHbl B
rePMETUYHO-3aKPBITBIA MACTMACCOBBIN KOpMYC,
saluvLLatoLmi cuctemy 6atapeek OT HeraTuBHbIX
BO3AENCTBUA OKpyXaroLei cpedbl. bonee Toro, ato
3HAYUTENBHO YMEHbLIAET UCTAPEHHe ANeKTponuTa
13 baTapeek, a Takxe 3almwaet ot auddyaun
BIary 13 OKpyXaloLLen cpeabl Yepe3 NonuMepHbIil
(mnacTukoBblit) kopnyc B camy batapeiiky. Cunoble
MOZYM - 3TO OT/NYHOE PELLeHKe Ans
1cnonb3oBaHs 6atapeek B paiioHax MOPCKOro 1
TPOMMYECKOTO KNUMaTa.

renatas
batteres

OcobeHHocTH

* repMeTUYHO 3anasHHble

* MakcumarbHas 3awmTa oT XKEECTKUX YCroBUM
OKpYXatoLLen cpefbl (kapa, NoBbILLEHHas!
BNaXHOCTb, CUNbHO-3aMbINEHHLIE 06MacT)

* HU3KWIA camopaspsag

* TeMnepaTypHbIV PEXNM XpPaHEeH!s 1 UCMONb30BAHMS:;
-40°/+85°CY)

* MOAXOASAT AN Wave- nasHus

* He CoAepXKaT TSXENbIX MeTanoB

* M030S104EHHbIE KOHTAKTbI ANst
NOAKMIOYEHS K dnekTponpubopam ans
MOBbILLEHHON HAAEXHOCTI KOHTAKTOB

Specifications

= Kopnyc cunoBoro Mogyns: nonvamug

* KOHTaKThI Ans nasHus: /3oTaH 2) (55% CU,

oh N
Cwnoble Mopyny "PeHata" OCTYNHbI kak Anst S 1 A
NpUNasBaHus, Tak 1 A5 PAMOro MOAKMIOYEHNS K
anekTponpnubopam, a Takke B KOMOMHaLWK C
BCTPOEHHLIMY A1OfaMu nm 6e3 HuX.
Mogenb maTpuubl C avogamu 6es gnoaos
[ns npunos 1000-1, (cTp. 34) 175-0; 1000-0, (page 35)
['opu3oHTanbHOE
KOHTaKTUPOBAHMUE [ns npamoro 1000-1B, (cTp. 36) 175-0B; 1000-0B, (page 37)
NOAKNHOYEHNS:
BeptukansHoe [ns npunos 175-2, (cTp. 33) 338A, (page 34)
KOHTaKTMPOBaH!e

1) B cnyyae npumeHerus
CUMOBbIX MOAYNE npu
Temnepatype 6onee 70°,
°C, obpaLyaiitech
noxanyicra 3a
KocynbTaLmeil B upmy
Penara.




CurnoBble Mogynu

[ns nanku

renatas
batteres

Bepcum ans BepTiKanbHOro KOHTaKTUpOBaHIS C Avuogamu

fER MODULE
: I . —
VOLTS RENATA ‘ Vo N
UM W o "3 he—@™
H]Iﬂm = UTHIUM S ‘ - B . § |
IWISS MADE ‘ DONOT RECHARGE | = ‘ A @ | diods type 1N4143 — £
w‘ ] 2 4 T c]‘ Ty Dj o ! n
; a1 1 I Lo . 5 T @rh
[ B WUTHOM =
@05 = ~ = ! BATTERY E
- B - -G 2 0.8 min, 1
) ) ~~ and
trant view side view layoul Lop view Wiring diagram
Bbixoasilee HanpsikeHue Vs. Bbixoaswmi Tok
3.0
29
28 ["T1]
i; T T T
25 Bne -
24 Bmes!
23 ~H
i ilo 100 0
Tok (pA)
Mogenb pa3mepsb! (MM) Bec HomuHanbHoe HomuH. CtaHpapt. Makc. Henpep. Cep.Ne.*
HanpsixeHue | EMKOCTb | TOK TOK
AlB|C D E ) (B) (MA*3) | (M A) (mA)
175-2 | 25| 24|85 5.08|20.32 | 6.5 3 235 0.4 3.0 700044

** YnakoBka: MHAycTpUanbHas (IB-Trays)

, 33
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CurnoBble Mogynu

[ns nanku

renatas
batteres

Bepcvm ansa BepTVIKaJ'IbHOVI YCTaHOBKM KOHTAKTOB 6es [noaoB.. m
B -
299mp.
— =
ErEnaTa e,
4 - ~ | w
O) B
] ! [ e
| =1 X
side view front view layout top view
Mogenb|  HomuHarn. | émkocTb | Xummus Pa3smepbl (mm) Bec  Cep.Ne*
HanpsikeHue (B)  (MAU) A B C D E )
338A 3 48 MnO,/Li 135 150 50 7.6 254 1.69 700101
*Packaging: Industrial Bulk (IB-Trays)
Bepcvwl 01151 TOPU30HTAIbHOrO KOHTAKTUPOBaHNA C ANOAAMU. “
p 0.9 min.
+V - .+ Vour
(3} (4)
‘ - (3 f, i (4
RENATA ! 2
POWER MODULE i diode type 104148 — /7
< |LTHIUM % @ i -
swiss IfADE. 05_|_ :-2:}‘.{5
I ey J g i @ .\4)‘»‘5 gx#g;\l’w,j
o I i g
A 35 B G )
Gnd
top view site view layout top view Wiring diagram

BbixoasLee HanpsikeHue Vs. Bbixoaswmi Tok

3.0
2 H] i
27 Tl \
2.6 e, S
25 [T
24 el
23
0.1 10 100 1000
Tok (uA)
Mogenb asmepbl (Mm) Bec HomuH. Homuh. | Crangapt. Makc. Henpep. Cep.Ne.*
HanpsixeHue | émkoctb | Current | Current
A B ® D () (B) (MA*q) (mA) (mA)
1000-1 | 30 | 10 | 25.4| 22.9 15 3 950 1.0 25 700035

** YnakoBka: MHAycTpUanbHas (IB-Trays)

www.renata.com




CuroBble Moaynu

[ns nanku

Bepcum Ans ropu3oHTanbHONO KOHTaKTMPOBaHHS C AM0AaMM.

+

1000-0
RENATA
POWER MODULE
awoLTS

T ik

BbixogHO€ HanpsikeHue VS. BbIXOAHOM TOK

@ 0.9min.”

lavout tap view

3.0

29

28

2.7

26

25

24

23

0.1 10 100 1000

TOK (uA)
Mogenb [abapuTbl Bec | Howm. Hom. CraHg. | Makc. Henp. Cep.Ne.*
(mm) Hanpsbx. | EmkocTb | TOK TOK

A B| C D ) (B) (mAh) (mA) (mA)
175-0 22 81178(21 | 65 3 235 0.4 3.0 700040
1000-0 30 10| 25.4 | 2.3 15 3 950 1.0 2.5 700031

* YnakoBka: MHaycTpuanbras (1B-Trays)

the swiss power source

renatas
batteres
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CuroBble Mogynu

[1ns nogkntoyeHus

renatas
batteres

Bepcvwl 0119 TOPU30HTaNbHOMO KOHTAKTUPOBaHWUA C AnoaaMu. N
R by +Vour
RENATA v B ‘ )
POWER MODULE i Perforation ¢ diode type TN4148 —/ !
3VOLTS . i for socket i i
LITHIUM %3 ¢ Augat LSG-3 H E
EWISS MATE 05_ H etc. H i ‘.?,-'* Ve
g F. ® @ L D ‘
3 y b N L o) | BATTERY -
5B c L 1)
- - Gnd
top view Sidg viow layout top view Wiring diagram

BbixogHO€ HanpsikeHue VS. BbIXOAHOM TOK

3.0
0 [T
2.8 \"~.... i
2.7 TS
26 T~
25 i ~
2.4 i
23
0.1 10 100 1000
Tok (uA)
Mogenb abaputbl Bec Howm. Hom. CraHg.  Makc. Henp.. Cep.Noe.*
(Mm) Hanpsk. | EMKOCTb | TOK TOK
A| B € D | (0 (B) (mAh) (mA) (mA)
1000-1B | 30 | 10 | 25.4 | 229 | 15 3 950 1.0 2.5 700036

** YnakoBka: MHaycTpuanbHas (1B-Trays)
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CurnoBble Mogynu

[1ns nogkntoyeHus

Bepcvwl 0117 TOPU30HTaNbHOIO KOHTAKTUPOBaHWUA 0e3 anoaos.

b, )
D

500-0B i &) N

RENATA Perforation |

< POWER MODULE o forsocket |

LITHIUM 98 05| Rar el

o e - L S

. & kN /

_ A a _5.8_ _ C -
top view side vinw layout top view
BbixogHoe HanpsikeHue VS. BbIXOAHOM Tok
3.0
29
28
2.7
26
25
24
23
0T 0 0 00
Tok (pA)
Mogenb [abaputhbl Bec Hom. Hom. CraHg. Makc. Henp.. Cep.Ne.*
(Mm) Hanpsx. €MKOCTb  TOK TOK
AlB| C D ] (B) (mAh) (mA) (mA)
175-0B | 22| 8|17.8| 153 | 6.5 3 235 0.4 3.0 700041
1000-0B | 30 | 10| 25.4 | 22.9 15 3 950 1.0 2.5 700033

* Ynakoska: uHpycTpuansHas (IB-Trays)

the swiss power source
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Cunosble Moayny

Buabl ynakosku

renatas
batteres

All encapsulated batteries (Power Modules) are supplied in the following packaging

Industrial Bulk multi-cell trays
Packaging Code: IB

Industrial Bulk packaging is the standard packaging
for manufacturers.

The number of encapsulated batteries per tray
depends on the respective model. So does the
number of trays per shrink pack.
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KnueHTCkie peLLeHms

AHTUMAarHMTHOE UCMNOSTHEHNE

- . renatas
= eres
KHonouHble 6aTapeiikv "PeHara’ MoryT GbiTh TaKKe OCHALLEHb! aHTUMATHUTHBIM MaTep1arnom batt

kopnyca (4to TpebyeTcs, Hanpumep, AN Takux cneluanbHbIx obnaTeil IPUMEHeHKS, Kak
MeauLMHCKoe 060pynoBaHue). B HacTosLee BpeMs OCTYNHa Crefytolas npoayKums B
aHTUMArHUTHOM KOpnyce: (CM. Tabmuly Huxe).

Ecrv Bam tpebytoTcs apyrve Tvnbl KHOMOYHBIX BaTapeek u3 kaTanora Halleil npoayKLum B
aHTUMarHMTHOM Kopnyce, obpallaiiTech noxanyicra B dupmy "PeHata”.

AHTUMarHuTHas npoaykuuna

Mogenb HomuH. HomuH. CraHgapr. Makc. HenpepbiBHbIii ~ Cep.Ne.*
HanpsikeHue (B) émkocTb (MA*Y) Tok paspsiga (MA)  Tok paspsza (MA)

CR2032AM 3 235 0.4 3.0 701730

CR2450NAM 3 540 0.8 3.0 701740

*Packaging: Industrial Bulk (IB-Trays)

CneuuansHoe pacrosioXKeHne KOHTaKToB

Momomo cTaHaapTHOro Habopa NUTMEBBIX KHOMOYHbIX DaTapeek ¢ KoHTakTamu, PeHata npeanaraeT BO3MOXHOCTH
KOHTaKTMpOBaHKs 6aTtapeek, OpUEHTUPOBaHHbIE Ha 3anpockl noTpebuTeneinBam rapaHTUpoBaHa bbICTpas peakuns Ha
Balwuw ausariHepckme v NpofyKUMOHHbIE HyxXabl, ecni Bbl 06patuTech k kKomaHae uHxeHepoB dupmbl "PeHara”, uenw
paboThl KOTOPOI MOAYMHEHBI 3aNPOCaM NoKynaTenei. AHanM3 SKOHOMUYECKON LienecoobpasHoCTy, Au3aliH MpOTOTMNOB,
a TaK Xe WX NHAYCTPUanM3aLms - YacTb HALLEro TEXHUYECKOro CepBuca.

Obpatuaiitech B ceTb pacnocTpaHuTenei "PeHara”, Ytobbl cTapToBaTh CBO COBCTBEHHbINA MPOEKT!

Mpumepb! An3alHa, OPUEHTUPOBAHHOIO Ha KMNEHTOB

the swiss power source




XUMNA N KOHCTPYKLMA

B kHomouHbIx 6aTapeitkax "PeHaTa" ucnonbayeTcs
HEBOZAHbIN anpOTOHHBIN OPraHNYECKUIA ANEKTPOMNT,
COAEpXaLLmiA nepxnopar AuTHs, pacTBOPEHHbIN B
CMECH OpraHnyeckix pacteoputener. Matepuman
aKTWUBHOrO KaToAa COCTOUT 13 NOABEPrHYTON
TepMoobpaboTke cmecy anektponuTHoro MnO, 1
NpOYNX creLnanbHbIX KOMNOHEHTOB, AALOLLMX 3TOM
cuCTEMe MPEBOCXOHOE COOTHOLLEHNE MEXaY
00bEMOM S4EliKM 1 EMKOCTBHO paspsiaa.
CnegytoLupe anekTpOaHbIE peakLuv NpoTeKaroT B
[aHHOI CUCTEME:

Anop; Li —> Lit + e~

Karog: MnVO, + Lit + e —> MnllO, (Li)

O6was peakuust: Li + MnVO, —> Mnl'O,, (Li*)
Mpy 3TOM YETHIPEX-BaNEHTHbIN OKCUA MapraHua
BOCCTAHABMWBAETCS IUTUEM [0 TPEX-BANEHTHOMO
COCTOSHHS.

renatas
batteres

CwcTema cenapaTopoB B KHOMOYHbIX 6aTapeitkax "PeHaTa”
cneLmanbHoO CKOHCTPYMpOBaHa TakiM 06pa3om, YTobbl
rapaHTUPOBaTL HaUMyYLLNE TaKue XapaKTEPUCTMKM, kak
MexaHu4eckas MPOYHOCTb M MOHHAs MPOHWULIAEMOCTb B
LIMPOKOM Auana3oHe Temnepartypel (0T -40 go +100°C), a
Takke HU3KYH CTENeHb camopaspsiaa.
[lononHuTenbHas 3alluTa B An3anHe s4eek Toxe
Ccno6CTBYET MUHUMANBHOMY CaMOpa3psiay.

KombuHaLwms 3TUX 0cobeHHocTel
obecreynBaeT OTNNYHbIE XapaKTEPUCTUKNA B
YCroBMSX ANUTENbHON akcnnyataum (back-
up etc.)

KoHcTpykuums saueek RENATA (Li/MnO,)

Ynnorx AHO?. Awon  Croit abeopGetTa
WTeNbH iy "

as Kohmakr  (Lithjum)  anekrponuTa
npokfa ‘.

Ik

Cenapatop  Katog Kar.
(MnO,)  KkoHTaKT

(O
AHOAHbIN — KOHTaKT

AHog (nuTmin)

Croit abcopbeHTa 1 anekTponuT
Cenapatop

Katog (MnO,)

TOKOBIN KOMNEKTOP

NNOTHUTENbHAA NPOKNagKka

Kam@uﬂ KOHTaKT

www.renata.com




OrekTpuyeckne n TemMrnepaTypHble

XapaKTEPUCTUKA

XapakTepucTrkM NynbCOBOrO paspsiaa
TNutuesble baTapeliki "PeHaTa’” 0bnanatoT oTAnYHbIMM
XapaKTEPUCTUKaMM MyNbCOBOTO Pa3psiia, Hampumep,
[Nt NEpPEa4 PaguoCUrHAMNOB ANCTAHLIMOHHBIMM
ynpaeneHusmu. CrepytoLLme avarpamMmbl
[EMOHCTPUPYIOT HampsiKeHNE S4EEK Mpu NyrbCOBbIX
Harpyskax of 10, 20, n

Harp. Impulsions 100ms, I= 10 mA at 23°C ~ CR2032

35

25

15

Time (s)

Harp. Impulsions 100ms, I= 50 mA at 23°C ~ CR2032

35

T

25

15

12 ) 8 T
Time (s)

OBpaTHbIN TOK

[laHHble nuTHeBble 6aTapeliku HenepesapsikaeMsl. [oatomy, ecnu
CYLLECTBYET BO3MOXHOCTb TOTO, 4TO 3MIEKTPUYECKNI TOK MOTEYET
B HanpaBneHN OT FMaBHOrO UCTOYHMKA TOKa k baTapelike,
aneKTpuYeckasl cxema AomkHa BKMovaTh B cebs aBa
NOAXOAALLMX A10AA, COEAMHEHHBIX MOCINEN0BATENbHO, UMK
OfH BNOKMPYIOLNIA INOA B CEPUN C 3aLLUTHBIM PE3VCTOPOM.
IMpy aTOM peKkoMeHyeTCs UCNONb30BaTh KPEMHUEBbIV ANOS C
HEBbICOKMM 06paTHLIM TOKOM B LieNsX NpeaoTBpaLLeHus 3apsga
GaTapeiiku. YTeuka aHeprvv nepepaspsiay 13-3a rokvpyioLLyX [U0[0B
He [LOMKHO npeBbiLLaTh 1 % OT HOMUHamNbHO! EMKOCTY pa3psiza baTapeiiki
B TEYEHVE BCET0 ee nepuoza akcnnyatauuu. bonee Bbicokast aHeprus
nepesapsiia MOXeT NPUBECTY K NOBPEXAEHMI0 BaTapeiiki unn
COKpALLEHMI0 €€ CpoKa CIyXObl.

Mpumep: batapeiika CR2450N

C HOMVHAIBHOI EMKOCTbI0

540 MA*4 fOMXHa AaBaTh

3HEPIII0 B TeYeHe 5 ner.

lpremnumoe konnyecTso

3Hepruv nepepaspsaa

coctasnsieT 5.4 MA*Y, yto

1) 540 mA*y * 19 = 5.4 A%y
5.4 mAh / (5 net* 365 fHeit * 24 vaca) = 0.123 pA

the swiss power source

renatas
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50 MA B TeyeHure 100 mc, nynbCcoBbIA Lk 1 cekyHaa
Mpy KOMHATHOV TemnepaType. 30ech BUAHbI, kak
MaZeHNe HanPSHKEHNS N0, Harpy3Kom, TaK U
BOCCTAHOBMEHNE HANPSHKEHS MPAKTUHECKN 40
MPEXHEro YPOBHS MOCNE €€ CHATUS B TEYEHNE

0YeHb KOpOTKOro nepuofa Bpemerm. 3a bonee
noapo6Hoit nHgopmaLmeir obpallaiTech

noxanyicra k cneuuanictam upmbl "PeHata".

Harp. Impulsions 100ms, |I= 20 mA at 23°C ~ CR2032
Bl
31
s 1| ] [
2
15
1
1 3 4 6 7 T

COOTBETCTBYET 06paTHOMY TOKY, paBHomy 0.123 pA ans

obLero cpoka cny)KGbll). Co0TBETCTBEHHO, AOMKEH BbITh
BbIbpaH BnokvpytoLLMIA Avop ¢ 0bpaTHbIM TOkoM He Bonee
0.1 pA. lMpuHumaiiTe, noxanyicta, BO BHMMaHue, YTo
06paTHbIA TOK HNIOKVPYIOLLMX MOLOB MOXET M3MEHATHCA B
3aBUCUMOCTY OT TEMNEPATYPI.

KopoTkoe 3ambikaHne

Ecnm nponcxoguT kKopoTkoe 3amblkaHue, nUTHEBOI baTapelike
BCerfja HeobxoanUMo onpesenéHHoe BpeMSst sl BOCCTAHOBINEHHS,
[JaXe ecrniv 3aMmblkaHue Bbino 04eHb KpaTkoBpeMeHHbIM. Koraa
MNEKTPUYECKIE XapaKTepUCTUKV BaTapeiiki 3aMepsioTesl BO BpeMs
€€ BOCCTAHOBMEHMSI, MOXET OLLUMBOYHO MOKa3aThes, YTo
c00TBETBYIOWAs BaTapelika AethekTHa faxe B Cryyae eé nonHom
MpUrofHoCTH. Ho BCE e KOpOTKMe 3aMblkaHNs NPUBOLAT K
Hen3bexxHOMyY napeHunto EMKocTH paspsiaa. Moatomy
Heobxoaumo u3beraTb KOPOTKMX 3aMblkaHuil HaTapeek, 3a
VCKMIOYEHNEM CrieLmanbHbIX BUAOB NasHs. [ins uamepernii
HanpskeHvs baTapeek 6e3 BHELLHel! Harpy3kin Mbl pEKOMEHAYeM
u3MepuTENbHbIi NPUBOP C BLICOKM BXOAHBIM CONPOTUBIEHUEM (MUH.
10M ).
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OrekTpuyeckne n TemMrnepaTypHble

XapaKTEPUCTUKA

renatas
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MpeBocXoaHas yCToiMoBOCTb K ycriopusm  Kakue npenmyuiectsa ucnonb3osaHus
OKpYXaloLLel Cpeabl cunoBbIX Moaynen "Penata"?
. 1nosble Moaynn RENATA bbinu
CoBOKYNHOCTb HafEXHOI CUCTEMBI 3aneyaTbiBaHus Cunoseie MoRY. Gbinu paspaBoratis
CMe1LanbHo Ans UCTIONb30BAHMS B TEYEHN
DaTapeek 1 MCMONb30BaHIE SMEKTPONTATOB C 0 (L)lo A edenie
. MIFOr0 BPEMEHM B CTIOXHbIX YCIOBUSX
0cobbIMK CBOICTBaMM 06ECMEYNBAET NOBbILLEHHYH) A p y y
repMEeTUYHOCTb Halwumx baTapeek. Kaxaas OKPYXalOLLEW CEABI, K TIPUMEDY, B YCTOBSX
MOBILUEHHOI 3arPSI3HEHHOCTY 1 BMAXHOCTY.
BbiMyckaeMasi cepusi 6atapeek noaBepraeTcs B ; p oc
0GA3aTENLHOM NOPAIKE TLATENbHOM NPOBEpKE bartapeiikv repMeTU4HO 3anasHbl B repMETUYHO-
KaYECTBA NpH YCTIOBHSX OKpYXAI0LLEH Cpeb 3aKpBITBIA NNACTMACCOBBIN KOPMYC, 3aLLMLLAIOLNIA
. ncTemy 6atapeek oT HeraTMBHbIX BO3ENCTBHIA
3HAYUTENbHOI CTIOXKHOCTY (XpaHEHME NPU BbICOKNX cucremy ba vapee 0 Ee a O3Ae/CTBN
OKpYXaloLLen cpeapl. bonee Toro, a1
TEMNEPATYpaX W BNAXHOCTH, MPU CUNBHBIX pyxaioLen Cpeq 0

. 3HaYMTENbHO YMEHbLUAET UCnapeHne

nepenagax Temneparypsl u.1.4). batapeiku RENATA y 5 P
KTponuTa 13 batapeex, a Takxk nwaet
CMOCOBHbI CAYXNUTb NPN N0BbIX MOFOAHBIX 1 SNEKTPoNHTa U3 HATAPSCK, 8 TaIOKE 3aLMLLAC

oT Auddy3un Bnarm U3 okpyxaroLLen cpefbl
KIMMaTUYECKMX YCIIOBUSX. Aucpepy y Py m PeA
Yepe3 NoNMMEPHBIiA (MNacTUKOBbIN) KOpMyc B

camy batapeiiky. CUnoBble Moayny - 3T0
OT/INYHOE PELLEHNE A1 UCMONb30BaHNS
BaTapeek B paitoHax MOPCKOTO 1 TPOMNYECKOTO
knumara.

Cwnosble Mozynu "PeHaTa’ foCTynHbl kak Ans
npuUnasiBaHis, Tak v Anst NPSAMOro NOAKMIOYEHNS K
aneKTponpubopam, a Takke B KoMOUHaLMM ¢
BCTPOEHHbIMM Auoaamu unu 6e3 Hiux.

42
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Yacto 3afaBaemble Bonpockl (FAQ

Kakue HanpsbkeHnst 6e3 BHELLHe Harpy3ku
06bI4HO BbIBatOT Y NUTUEBLIX BaTapeek?
KHonouHble batapeiku CR, TMna Ha 0CHOBE
3MNeKTPOXMMIUYECKON CUCTEMBI NIUTHIA - AUOKCHA
MapraHLa 06nagatoT HoMUHaNbHLIM HanpsixeHneM 3 B.
Ha npakTuke, TonbKo 4T0 MPOM3BEAEHHas NuTHeBas
Datapelika nokaablBaeT HanpsixeHne 6e3 Harpyski
(OCV, Open Circuit Voltage) okono 3.15-3.35 V. [laHHble
3Ha4eHns 06bI4HO NOMYYEHbI NPY KOMHATHOM
Temneparype 1 kak Npasiumo B 3HAYUTEMbHON CTENEHN
3aBMCAT OT TEMMEpaTypbl, PV KOTOPOIA NPOBOAATCS
N3MeEpEeHNS.

locne AnUTenbHOMO XpaHeHs SUeiiki MoryT Takke
rokasblBaTb HanpshkeHne 6e3 BHELLHEN Harpyskm 3a
npegenamm BbiLLe yka3aHHbIX 3HAYEHWH, kak paBumo, B
pesynbTate atheKToB CTapenus (obpatuTe Takke,
noxanyncTa, BHUMaHue Ha pekoMeHA0BaHHbIE YCOBUS
XpaHeHWs NIUTUEBbIX KHOMOYHbIX 6aTapeek, on1caHHbIX B
3TOM NPOCTEKTE).

Yo 03HavaeT TEPMUH "BHYTpeHHee
COomnpoTuBReHue suelikn"? Kak OHO BnMsieT Ha
npoyne xapakTepucTuki batapeek?

C 3neKTp14ecKoi TOYKI 3peHNs, 3MEeKTPOXMMIYECKas
AYeitka (batapelika)- 310 KOMBUHALMS UCTOYHMKA
SHErpun 1 conpoTUBREHMS. BHyTpeHHee
COMPOTUBNEHNE- KIKYEBOI napameTp noboi
GaTapeliku, NOCKOMbKY OHO OMpefensieT cnocobHOCTb
OaTapeliku faBaTb O0MbLIOE KOMYECTBO SMEKTPUYECKON
3Hepriv B KOPOTKUI MPOMEXYTOK BpEMeHU. BHyTpeHHee
COMPOTYBIEHNE YMEHbLIAET 0BbIYHOE HanpsKeHMe
Batapeex npy X UCNOMb30BAHM 1 NPUBOBWT K
neperpesy 6aTapeek 1, CNefoBaTeNLHO, k NOTEPSM
3HEpruK, yBENu4MBaIOLLMMCS NPONOPLMOHANEHO
KBagpaty NAoTHOCTX Toka.

BHyTpeHHee conpoTueneHie
NUTUEBON SYENKM - 3TO CyMMa
OMWYECKOr0 COMPOTUBIEHNS 1
COCTOBMSAOLLMX
COMPOTUBIIEHMS], KOTOPbIE
MoSIBNAKOTCA B pe3ynbTare
AMNEKTPOXMMUYECKUX SBNEHN,
MpOTEKAIOLLMX BO BPEMSt
paspsina bataperiki. bnarogaps
TLATENbHOMY BbIGOPY U
KOHTPOHO Ka4ecTBa
Marepuarnos,
MPOM3BOACTBEHHBIA NPOLIECC B
(upme "PeHata" obecneunsaet
MUHAManbHbII BKNag akTopos,
YBEMNYMBAIOLMX BHYTPEHHEE
COMPOTYBIEHIE NIUTUEBbIX
AYEeK.

renatas
batteres

MockornbKy BHyTPEHHEE COMpPOTUBIIEHNE
BKItO4aeT B cebs MHOXeCTBO
COCTaBMsALMX, BO3HMKaOLWMX Bbrarogaps
3MEKTPOXUMMNYECKUM SABIIEHUSM, Kaxaas n3
HWX XapakTepu3yeTcst BpEMeHHOMN
KOHCTaHTOW. [Mo3aToMy, BHYyTpPEHHee
COMPOTUBIIEHNE B 3HAYUTENBHON CTEMNEHM
3aBUCUT OT MEeTOAa N3MEPEHWNI 1 X
ycnoswui. MpocTon n Hegoporo cnoco6b
N3MepeHNs BHYTPEHHEro ConpoTUBIEHMSA Ri
3aKI0YaeTCs B NPUMEHEHNN BHELLHEN Harpyski (R1) K
AYelke 1 B U3MEPEHNM 3HAYEHNS €€ HanpsKeHNs NoA
Harpysko (CCV, Closed Circuit Voltage). B Takom cny4yae

BHYTPEHHEe COMpOTUBMEHNE PacCUUTLIBAETCA M0
YPABHEHMIO:

Ri=(0OCV - CCV)x R1/ CCV.

MN3meHsieTca N BHYTPEHHee ConpoTHBIIEHNE
CO BPEMEHEM UNN B TeYeHne paspsaa
baTapenkn?

B npuuune, cyLlecTByeT NMMUTMPOBAHHOE ECTECTBEHHOE
YBENNYEHNe BHYTPEHHEr0 COMPOTUBIEHNS MEPBIYHON
OaTapeiikn B TeyeHue e€ wucmonmb3oBaHus. B cnyyae
NATUEBBIX  KHOMOYHbIX  Oatapeek,  ecTecTBeHHOe
YBEMNNY€eHNe BHYTPEHHErO COMPOTUBMEHUS MPOMCXOAWUT B
pesynbTaTe kak OMU4ECkuX (hakTOPOB (paccTosHue Mexay
3MNeKTPOAaMy yBENUYMBAETCA BO Bpems paspspa), Tak u
ANEKTPOXMMIWYECKAX  SBMEHWIA, WMEIOWMX MEecTo  Ha
NNTNEBOM aHOAE (POCT MexdasHoil rpaHuLbl Mexay
METannuyeckum NUTMEM WM PaCcTBOPOM 3MeKTponuTa).
YBennyerne oOLLEero BHYTPEHHErO COMPOTUBAEHUS Mp
pacTylieM YpOBHe paspsga MokasaHo Ha rpadmke
HIXe.

\iltage X
/\
Internal 1 Eiitgrg/
|
I

Puc. 1 TunuyHas kpusas paspsifa sueiikn CR2450NI1. Harpyaka ans paspsina
R1=3.32 kOhm. /3mepeHue BHyTpeHHero
COMPOTMBIEHNS BO BPEMs pa3psaa: Nput NpUMEHeH!
Harpysku R2=150 Ohm B TeueHwue 1scek., kaxable 3
yaca.

the swiss power source
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Yacto 3afaBaemble Bonpockl (FAQ

OOLUME ANEKTPUYECKMNE XapaKTEPUCTUKN

CTapeHue sueex Npy HopManbHbIi YCIOBUAX
OKpYyXatoLLeil cpefbl (KOMHATHasi Temneparypa,
MaKC. OTHOCUTENbHAS BIaXHOCTb) TakKe NpUBEAET K
€CTECTBEHHOMY YBEMNYEHNIO BHYTPEHHETO
COMPOTMBIEHISI BCIIEACTBUE 0BbIYHbIX MPOLIECCOB
CTapeHusi, MPOTEKaoLMX Ha anekTpoaax. [aHHsle
MPOLLECChI, XOTS U B OrpaHMYeHHbIX MacluTabax,
06bIYHO 0XXMaaeMbl W, CieA0BaTENbHO, AOMKHbI
YYUTBIBATLCA NPY NNAHUPOBAHUW NPUMEHEHNA
Batapeek B HOBbIX 0bnacTsX.

[oBblLLEHNE TEMNEPATYPbI NPUBELET K
[anbHeLweMy pocTy NaccUBUPYIOLLEN NNEHKN Ha
aHofie, COMPOBOXAAOLLEMYCS AONONHUTENbHBIM
YBENMYEHNEM BHYTPEHHETO COMPOTUBMEHNS.
lMomumo 3T0ro, yBENMYeHe TemnepaTypel Boille 85
°C MOXET Bbl3blBaTb HEOObIYHOE YBENNYEHIE
BHYTPEHHETO COMPOTMBIEHNS W3-32 BO3MOXHOTO
NCNapeHus ANEeKTPONMTa W NPOLIECCOB
perpagauun. Takve ycnosus, kak CrinLIKOM
DonbLume TOKM pa3psiga v KOpoTKMe 3aMblkaHus
TaKKe MOryT BbI3blBaTb YDE3MEPHOE YBEMNYEHNE
BHYTPEHHEr0 CONpOTMBNEHNS BCNIEACTBUE U3HOCA
(pacxopa) BHYTPEHHIX KOMMOHEHTOB BaTapeliki.

KakoBo nageHne Hanps)KeHns NMTMeBon
SYeliky BO Bpems nynbca?

MapeHne HanpskeHWs BCREACTBME MymnbCa TOKa-
3T0 PasHOCTb MeX[y HanpaxeHuem [0 nymbca
(Voltage-high, V4) n HanpsxeHnem Batapeitkn BO

Bpems nynbsca (Voltage-low, Vs):
V=V,-Vy

OHo TaKxKe MOXeT ObiTb BbIPaXEHO CRIEayIoLLell
(HOPMYOH:

V= RiX Ipeak
roe Ri (BHyTpeHHee conpoTMBIEHNE) 3aBIUCHT OT
Tna batapeiiki 1 eé pa3amepoB. B fononHeHUm k
3TOMY, 3HayeHve Ri MeHsAeTCS B 3aBUCUMOCTH OT
Temneparypbl 1 ypoBHs paspsaa barapeitki (M.
COOTBETCTBYHLLNI PA3LEN O BHYTPEHHEM
conpotuenenmn). CnegoBaTenbHo, TemMnepartypa 1
YPOBEHb pa3psifa fueliku OyaeT CUbHO BIINATD Ha
nageHne HanpsikeHus.

renatan
batteres

I3 ykazaHHON BblLLe POpMYTbl TAKKE CEQyeT, 4To
NafieHne HanpsiXeHns CTPOro 3aBUCHT OT
npunaraeMoro nynbCca 1 3HaYeHNs Cunbl MynbLCOBOTO
ToKa (Ipeak)- Ha Hero Takke BrusioT criedyioLuye
napameTpbl, ONpeAensioLLmMe MyNbCOBYHO HArPY3Ky:
ANUTENbHOCTb MyMbCa W €ro Yactota

(T.e BpeMmst MeXAy eANHNYHBIMM MyNbCcamu),
YacToTa NocneAoBaTeNbHOCTY MyNbCOB U,
BO3MOXHO, 6330BbIl TOK (Cvna Toka Mexay
nynscamu). Tpu nocnegHue napameTpa
HEnoCpeACTBEHHO BMSIOT HA NafeHne
HanpsikeHns BO BPEMS MyMbCOB, MOCKOMbKY OT HUX
3aBUCUT 3HAYEHME HANPSKEHUS HEMOCPEACTBEHHO
nepes BKkntoyeHnem nynsca (Vq ).

Ha puc. 2 nokasaHo M3MEHeHWe HanpsikeHns n
BHYTPEHEro  CMOPOTMBNEHWS  BO  BpEMS
paspsi[HOro nymbea.

CR2450N MmnynbCcHbIi paspsg
10mA/50ms, Mepuoalc. paH. Hanp.:
20B

—
T

2.8 S~

sedk

B —] \20

200 500

~——

0 200 300 400

Emkoctb (mAh)

puc. 2 XapaKTepucTuky nynbcoBoro paspsiaa ! 6atapentknCR2450N

1) 3T JaHHble
NpYBEdEHbI Kak
TUNUYHbIE PE3YTbTaTHI
[nns nofoGHoro Tuna
U3MEPEHMIA, HO He Kak
cneuncmkauns
pOZYKLMM.

www.renata.com



Yacto 3anaBaemble Bonpock (FAQ

OOLLME aNEKTPUYECKME XapaKTEPUCTUKN
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KakoBo makcumanbHOe 3Ha4YeHne BsaumHoe CoOTHOLIEHME MEXTY NPUKIIaAHbIMYU
MynbCOBOTO TOKa, KOTOPOE MOXET napameTpamy anekTponpubopa, xapakTepucTukamm

- Datapeliki 1 eé LieneBow aKkcnyaTaumn rpaduyecku
? <
BbiASpXaTbL NUTHEBas batapeiika? UnnCTPUpOBaHbI Hke (Puc. 3). ObpaluaiTech K

CTaHAapTMSMpOBaHHbIX npeaenos NMKOBOrO TOKa B aKcnepTam CbMpMH "PeHaTa" ¢ Lienbto Bbl60pa
obnacrsx NPUMEHEHNA NyNbCOBOro paspana He I'IO,ELXO,ElﬂLLleVI GaTapeVIKM C HYXHbIMU

CyLLIECTBYET, BMECTO 3TOrO Mpezenbl Toka MoryT XapaKTepyCT/Kamy AN crieuyansHo Bawero
e ma NpUMeHeHNs Anst OCTIKeHust Bawwmx Leneit!
NOCTIef0BaTENbHOCTY (HaKTOPOB 1 TaKitX
3MeKTPU4ECKIX NapaMeTpoB, kak MPOMNb Harpy3Kw,
HanpsikeHme KOHLa paspsiaa, a Takke npuMepHas
LTUTENbHOCTb SKCMynaTaLyy Gatapeiikin B 3a/aHHbIX
ycrnosusx. O6nacTv aneKTpU4ECKOro MPUMEHEHNS
GaTapeitkv, B CBOI0 04epe/b, ONpefensioTes

TIpoduib HArpy3ku DHeprust u Bpemst sxu3Hu
PEKOMEHA0BAHHBIM 3HA4YEHNEM HanpAXeHNA H HANIPSUKEHHE MOLHOCTD PHIIOKEHUS
OTCEUKH SAYCHKH

OKOHYaHWS paspsga 6atapeiku, npu KOTOPOM

HacTynaeT HeXBaTka aneKTPUYECKON SHEPTIK,

BbipabaTbiBaeMoli batapeiikon ans

COOTBETCBYHOLLEro Npubopa. B pesynbrate atoro
MPOVUCXOANT OTKMIOYEHMe Npubopa.

lpyymHa nocneaHero 3akniyaeTcs B TOM, YTO
Datapeitka cnyxuT Ang npudopa NCTOYHNKOM
QHEpriA, U, CEAOBaTENbHO, B CyYae NaaeHns
HanpsKeHns B baTapenike HXeE YPOBHS €
pa3psiga, Npubop aBTOMATYECKM BLIKMIOYMUTCS.
MpaBunbHbIi AM3aitH anekTponpubopa B nnaHe
NEKTPUYECKON Harpy3Ki 1 HAMPSKEHISE OKOHYAH IS
pa3psga 6atapeliki B COBOKYMHOCTU C BbIGOPOM
Darapeliku, BblpabaTbiBatOLLEN HYXHOE KONMYECTBO
3HEpruK, IBNAOTCS napameTpamy NepBOCTENEHHON
BaXHOCTW ANS AOCTUXEHMS HEOOX0[MMOrO Cpoka
cnyx6bl anektponpubopa.

PazpaboTka BepHOro pereHus

the swiss power source
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BrnsiHue Temnepatypbl Ha ANEKTPUYECKNE XapaKTEPUCTUKM

Mpu kakux TemnepaTtypax MOXHO

MCcnonb3oBaTh NUTHUEBLIe 6aTapeitkn?

WHTepsan paboumx Temnepatyp KHOMOYHbIX TUTUEBbIX
batapeek Haxogutes mexay -40°C + 85°C. Huxe -
40°C pabouve napameTpbl baTapeiiki 3HaYNTENBHO
0cnabeBatoT 13-3a YBENNYEHUS BHYTPEHHETO
conpoTuBneHusi. MakcumanbHas Temnepatypa
1CMONb30BaHNS CTaHAAPTHbIX NNUTUEBLIX GaTapeex He
fomkHa npesbiwarb 85°C B Lensx npegoTepalleHus
BO3MOXHOTO MCMApPeHUs aNeKTponuTa

TemnepaTypbl UCTIONb30BaHNS BHE BbILLE yka3aHHOWM 06nacTu

TaKxe BO3MOXHbI, HO TOMbKO B Cry4ae orpaH4e€HHOro BpeMeH! 1

npaBunbHO NojobpaxHolt Harpyake. Obpalualitech, noxanyicra,
110 3TOMy MOBOAY Kk cnewyanuctam upmbl "PexHara”.

Oka3biBaeT N1 NOBbILEHHas Temneparypa
oTpuuaTtenbHoe BNusH1e Ha paboTy GaTapeikn?
YBenuyenve Temnepatypbl A0 3HAYEHNN BbiLLE KOMHATHON
Hen3bexHO NpUBEAET K yBENUYEHIIO CTENEHI CaMopaspsiAa,
COMpOBOXAAIOLLEMYCS OAHOBPEMEHHbIM YBEMMYEHNEM CPOKA
cryxBbl 1 xn3HM GaTapeiiku. B pesynbtate camopaspsiga
Batapeitkv u3-3a BpeAHbIX NapanmenbHblx peakuyil Ha
3MeKTPOaXx NPOUCXOANT NPEXAEBPEMEHHbIA PACXOA
3MNeKTPOAHbIX MaTepuanos. Kak 1 B cnyyae nioboro
XMMIYECKOrO SBMEHNS, CKOPOCTb 3TUX MPOLIECCOB HAXOANTCS B
HenocpenCcTBEHHOM 3aBUCHMOCTY OT TemnepaTypsl. CyLuecTsyeT
crepyloLLee NpoCToe NPaKTU4ECKoe NPaBHIo ONPeAeneHis
CTeNeHu camopasapsida Npu 3afaHHoI TeMnepaType: CKOpOCTb
camopaspsiaa yBenu4vBaeTcs B 2 pasa npy yBENU4eHMM
TemnepaTyphl Ha kaxasle 10 rpagycoB, HauuHas ¢ KOMHATHOM.
Camopaspsia MUTMeBON KHOMOYHOW baTapeitkv Mp1 KOMHATHON
Temneparype coctaensieT okono 1 % ot 0bLuwX rofAoBbIX NOTEPh

émkoctu. Hanpumep, npy 40 °C camopaspsig CoCTaBuT:

19 x 2(40-20)/10 = 194 x 22 = 49 o7 061X roA0BbIX
noTepb EMKOCTH.

B nmononHeHun k paccMoTpeHuto camopaspsiia, MakcumanbHas
TEMNEpaTypa XpaHeHus M aKcnnyaTauuu Ans  JATUEBBIX

KHOMOYHbIX GaTapeek He [omkHa npesbiwatb 70 °C B Lensx
n3bexaHuss  uCnapeHus  dNeKTponuTa,  MPUBOAALErO K

YXyOLeHuto paboTbl batapeex.

OcTaToyHas

XapakTepucTuku

Cpok %u3Hu (Temnepartypa / Bpems)

100
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Oka3bIBaeT N1 HU3Kas TemMnepaTypa oTpuuaTenbHoe
BNUsiHWE Ha paboty GaTapeiku?

B Lienom, npu NOHUKEHHbIX TeMnepaTypax xapakTepucTiki
paboTbl HaTapeiiki yXyaLwatTes, MOCKOMbKY CHIKaeTCs
3MEKTPONPOBOAHOCTb SMEKTPONUTA, YTO BbI3bIBAET YBEMNYEHHE

BHYTPEHHETO CONPOTUBIIEHNS.

Kak cnepactaue atoro, 6atapeiika TepsieT cnocobHOCTb
BblpabaTbiBaTh OCTATOYHYIO AMEKTPUYECKYIO EMKOCTb. B
0COBEHHOCTY, eCriv AN3aliH MCTIoNb3yeMOoro anekTponpubopa
TpebyeT BbICOKIX MOLLHOCTE! (MoTpebnerns GonbLumx TOKOB,
Hanpvmep, Npu MynbCOBbIX HArpyskax), 3T0T (hakTop A0MKeH ObiTb

06s3atenbHo NPUHAT BO BHMaHWE.

www.renata.com
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Yacto 3afaBaemble Bonpockl (FAQ

BrnnsiHne xpaHeHus/CTapeHnst Ha 3NeKTpUYecKme
XapaKTepUCTMKM

KakoBbl pekoMeHayeMble YCNOoBUSA XpPaHEHNs! KHOMOYHbIX TUTUEBbLIX 6aTapeek?

OB6bI4HO PekOMEHAOBAHO XpaHuTL NuTHeBble Hatapeitkv mexay +10 °C u + 25 °C,

HO HI B KOEM Cry4ae Temnepatypa XpaHeHs He JokHa npesbilath +30 oc (Takke cornacHo cranaapty IEC 60086 - 1). Mpu BbilueyKasaHHbIX
YCROBYUAX AOCTUTrAeTCA MakCManbHBI CPOK XU3HM (T.e. Hauny4Luee CoxpaHeH1e napameTpoB paboThl f4eiikv nocne NepuoaoB XpaHeH!s)
NUTUEBLIX KHOMOYHbIX DaTapeek. TeMnepaTypa XpaHeHus BbllLe KOMHATHOM COKpaLLaeT AOCTYMHYI0 EMKOCTb papsaa batapeliku. Takxke cnepyet
u3beratb ANUTENbHOTO XpaHeHwst batapeek npu oTHocUTENbHON BnaxHocTv Gonee 90 % vnu meee 40 %, nockonbky NOA06HbIE AKCTPEManbHbIe
yCROBYS pa3pyLUMTENbHbI ANs Gatapeek. Mpy NoHMKEHHbIX TeMnepaTypax xpaHaxue 6atapeek 6eanpobnemHo, Ho B 3TOM cryyae cneayet
obpalLatb BHUMaHVe Npu 1x nepeHoce B 6onee TéNNoe NoMeLLeHe BCneacTaie BOMOXHOI KOHAEGHCALIMM BOA! HA NOBEPXHOCTY A4eek (puck
KOPOTKOTO 3aMbIKaHWS).

Brnsxue MaTePNanoB KOHTAKTOB

Kakune maTepnansl Ans KOHTAKTOB pekoMeHA0BaHbI?

PekomeHa0BaHHbIE MaTepuansl KOHTaKTOB:

Mo3onoyerHble — obecneumBaioT Hanbonee HapExHbIM KOHTAKT MEXAy MeTannamm B BCEX YCTOBMSX OKpyXatoLuei cpefp

= Hukenb — obecneuvBaeT 0TANYHOE COMPOTUBNEHIE NPOTUB KOPPO3UH

* HUKenb-CopepXaLLasl HepxaseloLast cTanb — 06naaaeT NPaKTUHECKV TakuMM e CBONCTBAMM, Kak U METANNUYECKIA HUKENb

= HukenupoBaHHas HepxasetoLLas cTanb — TakKe AT HAAEXHbIIA KOHTAKT MeTann-MeTans (Mcronb3yeTcs Ans fepxateneli 6atapeek
SMTU/HU cepuit).

= Cnnas Inconel — obecneynBaeT XopoLuyo 3NeKTPONPOBOAHOCT 1 KOPPOMOHHYIO YCTORYMBOCTb.

Hwkoraa He pekoMeHayeTcs MCMoSb30BaHUE KOHTAKTOB, MOKPLITHIX OIOBOM, MOTOMY YTO Ha MOBEPXHOCTW MaTepuana
MNPV MOBbILLIEHHOW BAXHOCTU 1 3arpsi3HEHHON aTMocepe MoryT 06pa3oBaTbCs Cybduabl 0noBa.

Kakvie cuna naBneHusi KOHTaKTa An3aiiH KOHTAKTOB rapaHTUPYeT MyyLUyH 3MEKTPUYECKYO MPOBOAMMOCTb U1
HaOEXHOCTb?

Cuna KoHTaKToB JoMmKkHa 6biTb Mexay 2 1 10 H.

[ln3aiiH KOHTaKTOB: BaXHO, YTO KOHTaKTbl NpuUaralT 4OCTaTOYHOE AaBreHNE, YTOOb! TBEPAO yaAepXMBaTb
6aTapenky n npegoTBpalLaTb pasbeanHeHne baTaperikm Aaxe Npu LLOKOBbIX YCroBusiX. KOHTaKT foxeH
TaKkke BblAepXvBaTb MOCTOSHHOE UCMonb3oBaHue. bonee Toro, ABa TOYEYHbIX KOHTaKTa rapaHTupytoT 6onee
BbICOKYIO0 HaAEXHOCTb, YEM OAVH.

OBLuve BoMpOCH!

B03MOXHO nu MbITb 6aTapenku?

MoxanyicTa ucnonb3yiiTe HEMPOBOASILLME MOIOLLME PACTBOPLI. VHaye MOXET Npou30iiTH KOpOTKoe 3amblkaHue Gatapeek npi PCB noMbiBOYHOM
npotecce, npy PCB NoMbIBOYHOM NMPOLIECCE, MPUBOASILLEE K UX paspsay

, MAAEHMIO HANPSHKEHMS 11 BO3MOXHOMY YXYALEHMIO SKCTNyaTaLMOHHbIX NokasaTenem. Mcnonbayiite Takke MOtLMe pacTBOpbI, He
paspyLuatoLue YNoTHUTENbHYIO MPOKNAAKY U3 NONMMPONMEHa.

CepTtuduupmpoBaHbl nn 6atapenkn PeHata B nnaHe 6e3onacHocTn?

BesonacHocTb batapeek "PeHata" ceptudmLmpoBaHa cepTudmkaLmorHsIMu nabopatopusmu Underwriters Laboratories Inc., Northbrook/
nop Homepom MH14002. C nHcbopmaumen o ceptudmkatax b6esonacHocTv npoaykummi oupma "Penata” Bl MoxXeTe Takxe
03HaKOMUTLCS Ha BED-CTpaHuLe www.renata.com/content/3vlithium/tech safety.php , a Takxe B pasaene aToro npocnekTa,

MoCBeLLEHHOMY 6E30MacHOCTI MPOAYKLMMA.

renatas
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ABneHwe naccusawn

Lithium is among the most reactive elements. It
easily reacts with a number of substances,
including water and air. Because of this high
reactivity, the commercial exploitation of lithium-
based electrochemical systems has been for long
time hindered by the reaction between lithium and
several electrolytes. Only in the 80s suitable
electrolytes were developed, based on aprotic
organic solvents which are stable when in contact
with lithium metal.

The reason for the stability of electrolytes based
on organic solvents lies in the passivation layer
that is built at the lithium surface.

This protective layer (also called SEI, Solid-
Electrolyte-Interphase) stops the reaction hetween
electrolyte and lithium and due to its mechanical
characteristics also ensures good stability for long
times. Therefore the formation of a layer of right
properties is a key element for the achievement of
long-term storage properties.

The formation of the SEI layer is influenced by a
number of factors, including the formulation of the
electrolyte and the production conditions. In
addition, a particular step of the mfg process
plays a decisive role in the formation of the right
SEl layer: the pre-discharge step (i.e. a discharge

renatas
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limited to some % of the theoretical capacity of
the cell) of 100% of the produced cells. By
carefully controlling the pre-discharge
parameters, a passivation layer of optimized
physical-chemical characteristics is created at the
interphase lithium-electrolyte.

Unlike other lithium-based battery technologies,
the CR (Li/MnO,) system is not characterised by a
passivation layer of growing thickness after long-
term ageing of the cells or after short exposures
at high temperature. The SEI layer of CR cells built
at the beginning does not change significantly
even after years of storage at controlled
temperature (see related section in this chapter —
FAQ about recommended storage conditions). In
other lithium systems, instead, a growth of the
layer with ageing time, is observed, turning out in
a reduced pulse capability (the well-known
"voltage delay effect, especially observed for
liquid cathode systems when trying to request
high pulses after long time storage at room
temperature, or after short periods at high
temperature). For these other lithium systems it is
necessary to apply a continuous load of low
current to minimize passivation phenomena; on
the contrary, for CR systems this precaution is not
necessary.




PyuHoe naiika

Hukoraa Henb3s NasTb HENOCPEACTBEHHO Ha
noBepxHocTV 6aTapeex. [ins aToM Lienu ucnonb3ayite
TOMbKO BaTapeiikit, COEANHEHHBIE C KOHTaKTaMu (CM.
Takke COOTBETCTBYHLLVIA Pa3fen 3Toro MpoCmekTa,
MOCBALLEHHbIA CEKTPY HalLel npogykuim). Takke He
paspeLuaeTcs npunassaTh Xeneso HeMocpeaoBEHHO K
kopnycy 6atapeiku. He ucnonbayiite Harpes 4onbLue,
4YeM 3T0 He0BX0AMMO AN [SOCTUXEHNS HaBEXHOro
anekTpuyeckoro kouTakta (He 6onee 350 °C

B TEYEHUN 5 CeK. Ha NOBEPXHOCTN ANs NasHWs
KOHTaKTa).

Wave - nasHve

[Tpn npoxoxaeHnn
TepMUHanoB batapeiku
yepes3 BOMHy NasHus,
Dartapeitka 3amblkaeTcs
HakopoTKo. [Tockonbky 310
NpOJOKaeTcs MeHee 5
CEeKyHA, TO NoTEPH EMKOCTH
DaTapeitkv He3HaMTENbHbI.
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Cpasy nocne KOpOTKOTO 3aMblkaHus,
HanpsxeHne 6aTapelikn NpakTu4eckm
MFHOBEHHO BOCCTaHaBNMBAETCS MPUMEPHO A0
ypoBHs 6onee 2.5 B. [ins nonHoro
BOCCTaHOBMEHNS NEPBOHAYANBHOI0
HanpskeHWst HE0OXOANMbI HECKOTMBKO YacoB
UNn faxe OHEN.
ObpartuTe,noxanylicta,BHUMaHNe Ha 3ToT
3heKT B Cnyvae UMEPEHUS ANEKTPUYECKNX
XapaktepucTuk 6atapenki BO Bpems nepuopa
BOCCTAHOBINEHUS €€ HanpshkeHus!. B
nocnegHem crnyyae, 6atapeika MoXeT
nokasaTbCs JedeKTHON, XOTS Ha CamoM Aene
OHa MOMHOCTbIO UCTPaBHa.

Hukorga He ucnonb3ayiite reflow nasHue!
NntneBble 6aTapelikn HEMPUroaHbI Ans
TaKOro TUna NasHus, NOCKOMbKY B 9TOM
cnyyae HeobXoaNMbl BbICOKME
TEMMepaTypbl, NpUBOASLNE K
pehopmaLi ynnoTHUTENbHOM
NpOKNaakK, 1, kak CreacTeue, K
VICMAPEHMIO ANEKTPOMNNTA, YXYALIEHNO
kayecTBa paboTbl GaTapelik, a Takke eé
paspyLUEHMIO 11 JaXe BO3ropaHuIo.

! 49
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Cnyx0ba TEXHUYECKOW NOAAEPKKM

[Nopaepxka ansanHa

The world of electronic application does
not cease to grow with impressive pace —
every day new ideas and smart solutions
are translated in powerful applications
with innovative features.

When selecting a battery, the following technical
factors have to be considered:

= current consumption of the device

= pulse drain characteristics

= voltage — minimum and maximum values

= expected life time of the battery

= environmental temperatures

= mechanical and normative requirements /
specification

Do not hesitate to get technical support directly

from RENATA's engineering team to find the right

battery for your particular application.

Application Worksheet

Renata Application Worksheet is our key tool for
offering the best technical consultancy service to
the developers of new electronic devices. By
gathering all useful information about load and
temperature conditions of use we deliver an
ultimate feasibility evaluation and help selecting
the right power source for a given application.

You can download a copy of the Application
Worksheet from Renata's website or just fill and
send via fax the copy reported below.

Please consider: Supplying the most detailed
information will give the best accuracy to the
battery assessment.

renatas
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Contact data of Renata's Technical
Customer Support

For any technical question about Renata Lithium
coin cells, holders, standard tab configurations or
customized solution, please address your inquiries
to our engineering team:

Renata SA

Technical Customer Support
4452 Itingen

Switzerland

Phone: +41 61 975 75 75
Fax: +41619757599
Email: support@renata.com

www.renata.com



Gopmynsap Ha pa3paboTky

lMoxanyiicTa, NpeAocTaBbTe 3anpalunBaeMyto MHOPMaLMio B COOTBETCTBYHOLLMX pa3gena

0TnpaBbTe 06paTHO Ballemy KOHTaKTHOMY MLy .

CBefeHuns 0 KnueHTe

Komnahus:

Anpec:

KoHTaKkTHOE NnuLio: Tenedox:
akc: E-Mail:

OneKTpUYEeckme XapakTepucTUKu

Hanpsix.: B max V IpaH. Hanp. B min V
Henpep. Harpyska:| | max mA | min mA
EmkocTb © mAh

B Cnyyae 1cnosnb3oBaHuA AuarpamMbl Harpysku, nomanyﬁCTa, onpenenuTe napameTpbl UMNynbCca.

mA

HacTositensHo PEeKomMeHayeTCa NpUBECTN NPUMEP BaLlero nmnynbca. C npyr0|7| CTOPOHbI Bbl MoxeTe

1CNonb3oBathb CreayLly TaGJ'IVILly napameTpoB umnysbca (COI'J'IaCHO anBe,quHoﬁ HWXe CXeme

MapameTpbl UMMynbca

Tok nokos ("stand-by" Tok) 11| mA | Time-on (anuTensHocTb Mn.)

" Tok nocnegoBatenbHOCT UMNYNbCOB * Pulse-train 12 | mA | lMepuop

[M1KoBbIN TOK 13 Bpems mexay 2-ms nocneaosaTenbH.

Cxema nmnynbca
«

(pulse-train) 14 AUTENbHOCTb MM,
: t,: Mepvoa

|2 tl

2 t3

- r— time

3neck Bbl MoXeTe 106aBUTb AONOMHUTENBHbIE faHHbIE O hopMe UMMyTbCa

t1 ms
t2 S
t3

t32 BpeMFI MEXDY 2-M$1 N0CNEN0BATENBHOCTSMM.

the swiss power source
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Gopmynsap Ha pa3paboTky
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Temnepatypa / BnaxkHoCTb
Moxany#cTa, NPefocTaBbTe JaHHbIE O TEMNEPATYPHOM OKPYKEHWH.

TemneparypHble napaveTpb: °C makc. °C MUH. °C cpenHee

BraxHocTb: % RH max. % RH min.

[Inst TOYHOIA OLLEHKI YKaxXNUTe, MOXamnyiCcTa, kak A0Nro YCTPOMCTBO OyAeT HAXOANTLCSA B CReayoLmX
TeMnepaTypHbIX YCIOBISIX:

Tevnepanypa <0°C  0°%-20°C  20°C  25°C  30°C  35°C  40°C  45°C
Komsogwedron| | | || || || | || [ |

Tevrepanypa 50°C  55°C  60°C  65°C  70°C 75°C  80°C  85°C
Komsogwedron | | | || || || | || [ |

["abapuTbl / Bec / Cnocob MoHTaxa

Fabaputbl: | Max. guametp MM | Max. BbicoTa ‘ MM
Bec Max. Bec
Crioco6 MoHTaxal | yyonka;  C KoHTakTamu | ropusont.unul_| sepri.

|| B komBuHauuv ¢ gepxatenem Gatapeiiku
[ ] [MoBEPXHOCTHBIN MOHTa | CKBO3HOI MOHTaX.

anIBeﬂVITe AeTanbHbliA 3CKN3 B Cnyvae CﬂeLII/I(bVI‘JECKOFO pacnosioXeHna Ha nnate

OnepaTuHble TpeboBaHuMs
OXuaaeMbit CpoK xusHi | ner Bpewmst xpaHennsi. | ner

JononHuTenbHas MHhopMaLus O MPOEKTe

Hosbiii npoekt: | | ma | |wer

HasB. npoekTa: \ Knnenr: \ ‘

Mpems. Konso: [ MunoTHas cepus | .,

Cep.napms: [ | wr/rop
Upesasvsr | [saloowr. [Jusp [JEWR

OnucaHve npogykTa

3ameyaHus
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PykoB0ACTBO N0 6e30MacHOCTH

WNHCTPYKLMS

Preventing Quality Problems
To prevent the batteries of being discharged
please observe the following rules.

1. Do not place batteries on a conductive surface
(anti-static work mat, packaging bag or form
trays) as it can cause the battery to short.

2. Remove the batteries from the transport tray
one at a time (do not throw batteries randomly by
turning over trays)

3. Please make sure that batteries can't touch
each other while handling them.

Safety Guidelines and Precautions

Please observe the following warnings strictly. If
misused, the batteries may explode or leak,
causing injury or damage to the equipment.

1. Keep batteries out of the reach of children,
especially those batteries fitting within the limits
of the truncated cylinder defined in ISO/DP
8124/2.2 page 17. In case of ingestion of a cell
or battery, the person involved should seek
medical assistance promptly.

2. Equipment intended for use by children should
have battery compartments which are tamper-
proof.

3. The circuits of equipment designed to use
alternative power should be such as to eliminate
the possibility of the battery being overcharged

Correct replacement of a coin cell

Renata's horizontal SMT and through-hole battery
holders are made of heat resistant, glass fibre
filled Liquid Crystal Polymer (LCP).

Despite the excellent characteristics of this holder
material, it can happen that a holder is damaged
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(see UL standard for diode use).

4. The batteries must be inserted into the
equipment with the correct polarity (+ and -).

5. Do not attempt to revive used batteries by
heating, charging or other means.

6. Do not dispose of batteries in fire. Do not
dismantle batteries.

7. Replace all batteries of a set at the same time.
Newly purchased batteries should not be mixed
with partially exhausted ones. Batteries of
different electrochemical systems, grades or
brands should not be mixed. Failure to observe
these precautions may result in some batteries in
a set being driven beyond their normal exhaustion
point and thus increase the possibility of leakage.

8. Do not short-circuit batteries.
9. Avoid directly soldering to batteries.

10. Do not expose batteries to high temperatures,
moisture or direct sunlight.

11. When discarding batteries with solder tags,
insulate the tags by wrapping them with insulating
tape.

12. Improper welding can damage the internal
components of batteries and impair their
performance.

when trying to replace a coin cell in an
inappropriate manner.

In order to minimize such risk of damage, please
replace the coin cell as demonstrated in the
pictures below:

push gently

the swiss power source
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Introduction

Safety Approval of RENATA LITHIUM
Products

Merwriters Laboratories Inc.
Northbrook / IL / USA

Recognition covers under the file number
MH14002 the following Renata Lithium products:

Button cells

CR1025, CR1216, CR1220, CR1225, CR1616,
CR1620, CR1632, CR2016, CR2025, CR2032,
CR2320, CR2325, CR2430, CR2450N, CR2477N.
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These cells may have an additional two letter
suffix which denotes type of solder tab or wire
lead, or the mode of packaging or an additional
letter and three digits suffix which denotes type of
solder tab or wire lead.

Power modules

With Decoupling Without Decoupling
Diodes Diodes
1000-1 175-0; 1000-0

1000-1B 175-0B; 1000-0B
175-2 338A

Conditions of Acceptability

The use of these cells may be considered
generally acceptable under the conditions given
below:

1. The cells are identified in accordance with
"Marking" as described below.

2. Unless the conditions of Par. 2A are met, these

batteries are to be used only in devices where
servicing of the battery circuit and replacement of
the lithium battery will be done by a trained
technician.

2A. All of these batteries are acceptable for use in
user-replaceable applications when used in
accordance with the following except for Model
CR24T77N:

2A.1 The end product must be designed to
prevent reverse polarity installation of the battery,
or if the battery is reversed, the short- or open
circuiting of any protective component, one
component at a time, shall not result in forced-
discharge of the battery.

2A.2 The end product shall contain a warning
notice adjacent to the battery stating the
following: "Replace Battery With (Battery
Manufacturer's Name or End-Product
Manufacturer's Name), Part No. ( ) Only. Use of
another battery may present a risk of fire or
explosion. See owner's manual for safety
instructions".

2A.3 The instruction manual supplied with the end
product shall also contain the above warning

notice along with instructions to the user as to
where replacement batteries can be obtained. The
instruction manual shall also contain the following
additional warning notice: "WARNING, Battery may
explode if mistreated. Do not recharge,
disassemble or dispose of in fire."

3. These cells are intended for use at ordinary
temperatures where anticipated high temperature
excursions are not expected to exceed 100°C
(212°F).

4. These cells can be used in series up to a
maximum of four cells of the same model
number. When used in series, there should be
instructions adjacent to the cells stating that when
the cells are replaced, they should all be replaced
at the same time using fresh cells only. These
cells should not be connected in series with any
other (other than the allowed number of cells in
series) power source that would increase the
forward current through the cells.

5. The circuit for these cells shall include one of
the following:

A) Two suitable diodes or the equivalent in series
with the cells to prevent any reverse (charging)
current. The second diode is used to provide
protection in the event that one should fail. Quality
control, or equivalent procedures, shall be

www.renata.com
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established by the device manufacturer to insure diode failure, the cells shall be further protected
the diode polarity is correct for each unit, or against reverse (charging) current in excess of the
values shown below. The measurement of this

B) A blocking diode or the equivalent to prevent ; .
current shall include appropriate abnormal tests.

reverse (charging) current, and in the event of

L N . R gy o

1t =—4 R
J’ " :
M l M

Dl D 1
D2 J’ Rl J’

+ +
When D; shorted D still protects battery against recharging. R1 limits the recharging current when D; fails.

Note: An additional voltage drop over D, or R, must be considered when battery is operating.

Max. Abnormal Max. Abnormal
Model No. Charging User Model No. Charging User
Current (mA)  replaceable Current (mA)  replaceable
CR1025 5.0 Yes CR2032 25 Yes
CR1216 5.0 Yes CR2320 25 Yes
CR1220 25 Yes CR2325 25 Yes
CR1225 25 Yes CR2430 25 Yes
CR1616 25 Yes CR2450N 25 Yes
CR1620 25 Yes CR2477N 25 No
CR1632 25 Yes 175-(a) 25 Yes
CR2016 25 Yes 338A 25 Yes
CR2025 25 Yes 1000-(a) 25 Yes

. 95
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Abnormal Charging Test

The cells were charged by being connected in
opposition with a 12 V dc power supply. The
current was controlled by connecting a resistor of
the appropriate size in series with the cell. The
test duration was based on the applied current
and the capacity oft he cells.

The cells were examined after these tests for any
sign of change.

renatas
batteres

Five samples each of Models 1000-0, 1000-7
and CR2450N in the as-received condition were
used in these tests.

None of the cells leaked. There were
no fires or explosions as a result of tests at
currents below 100 mA for the abnormal charging
mode.

Crush Tests

The cells were crushed between a flat surface
and a cylindrical surface having a radius of
curvature of 5/16 in. The force was applied by
means of a hydraulic ram and the cells were
crushed until the thickness at the point of
maximum crushing was less than one-fourth of
the original cell thickness. The temperatures on
the exterior surface of the metal cell casing was
monitored by means of an iron-constantan
thermo-couple. The cells were examined after the

test for any signs of reaction due to the crushing.
Five fresh Model CR916 cells were used in this
test.

The casings opened and leaked as a
result of this test. There was no temperature
increase or any other adverse reaction as a result
of this test.

Explosion Test

A cast aluminum chamber, 6 in. in diameter and
12 in. high with a 3/4 in. vent opening, was used
for the test. Iron flanges were attached to both
ends of the chamber. A solid 0.020 in. steel plate
and a second thicker reinforcing steel plate with a
4 in. diameter hole in the center were bolted
together to the bottom flange. Each sample cell
tested was placed in turn in the chamber and
centered on the bottom plate. Steel plates weig-
hing 30 Ib. were placed on top of the chamber. A

1-1/2 in. diameter Meker burner was ignited and
placed under the chamber. The chamber

was heated until the test cell exploded. Five Model
1000-0, 1000-7 and CR2450N cells were used in
these tests.

Models 1000-0 and 1000-7 exploded,
however did not lift the lid. Model CR2450N did
not explode, how-ever a fire did occur inside the
explosion chamber.

Fire Exposure Tests

One sample was placed on a wire screen directly
above a 2 in. diameter laboratory Meker burner
fuelled by methane gas at a pressure of 0.5 psig
and a flow rate of 3.0 ft3/h. The cells were heated
until they exploded or until ultimate results were
obtained. For protection and also to muffle the
sound of any explosions, the cells were tested in a
room separate from the observer. The results of

this test were used to determine if further testing
would be needed to evaluate the fire exposure
hazard of these cells. Five fresh cells were used in
this test.

RS Models 1000-0, 1000-7 and
CR2450N exploded. Based on these results, the
Explosion Test was deemed necessary.
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Heating Tests

The power modules were heated in an oven. The
temperature on the exterior surface of the module
casing was measured by means of an iron-
constantan thermocouple. The heating rate was
controlled with a variable transformer and ranged

from 1°C/min. to 11°C / min. The heating was
discontinued at 180°C (356°F). The modules
were examined after the test for any signs of
change.

The following modules were used in these tests:

Previous conditioning of modules

No. of 1000-2 cells

No. of 500-1 cells

Fresh modules 8 2
After oven exposure 2 8
After temperature cycling 3 2
Cells discharged at room temperature:

Completely discharged 2 3
One-half discharged 3 2
Cells discharged at 71°C (160°F)

Completely discharged 2 3
One-half discharged 3 2

There were no fires or explosions at
temperatures below 165°C (329°F). There were

no indications of increased reactivity as a result of

exposure in the conditioning tests.

Puncture and Leaking Test
Cells were punctured by cutting through the cell
casing with a small grinding wheel until liquid or
gas was released from the cell.

The cells were found to contain only a
few drops of an organic liquid. The cells were not
pressurized and no gas, liquid or solid particles
were sprayed from the cells.

Short Circuit Test

The cells were shorted by connecting the positive
and negative terminals with a short length of
copper wire. The temperature on the exterior
surface of the metal cell casing was monitored
during the test by means of an iron-constantan
thermocouple.

Short circuit tests were conducted on cells at
room temperature. After the tests, the cells were
examined for any signs of change.

The following cells were used in these tests:

Model CR2450N

Previous conditioning Number of cells
of cells at room temperature

Fresh cells 5

There were no signs of case bulging,
leaking, or any other visible changes as a result of
these tests. The maximum temperature measured
on the exterior surface of the metal cell casings
was 30°C (86°F) for the tests conducted at room
temperature. The maximum temperatures were
obtained in tests with fresh cells.

the swiss power source
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Temperature Cycling

Eighteen button cells of each CR2032 and
CR2430 were left in following conditions. The
cells were exposed to alternate temperatures of
+20° and +100°C. The batteries were submitted
to these temperatures in 60 cycles of two hours
each and then discharged over a load of 8,25 k
Ohms down to 2 volts in order to detect remaining
capacity.

The cells showed no visible change as
a result of the temperature cycling and relevant
discharge results are shown in the diagrams of
this page.

Ten each of the Modules 1000-2 and 500-1 were  of iron-constantan thermo-couples connected to a
conditioned in this exposure. The modules were recording potentiometer.

exposed to alternate temperatures of -54°C
(-65°F) and 71°C (160°F) for a total of ten
exposures at each temperatures. The modules
were exposed at each temperature for periods of
16 h with 8 h periods at room temperature
between each exposure. The temperatures of the
oven and the cold box were monitored by means

None of the modules had a weight loss
greater than 0.01 g and the maximum change in
open circuit voltages was 0.1 V. There were no
visible changes as a result of this exposure.

"Further tests have been executed, mainly with
Models 500-1 and 1000-2: Discharge, Drop Test,
Vibration Test, Oven Exposure and Humidity Test."

58
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General Guidelines

The disposal of used batteries is governed by law
in many countries world-wide. Therefore, please
check your local regulations prior to battery
disposal.

Safety Precautions for disposal of used
batteries.

Safety precautions for the handling and
storage of used lithium batteries.

Although environmentally friendly and free of
harmful substances, lithium batteries are a
powerful energy source and require some caution
even if almost fully discharged. When disposing of
large quantities of lithium coin cells it is necessary
to take certain safety measures in order to avoid
heat generation and the danger of fire due to
mass short-circuiting:

1. The number of lithium coin cells to being
disposed of and placed in the same container
during a day should be limited (if possible less
than 100 pieces per day).

2. The container for disposal should be made
of metal (small steel drums are quite suitable), not

the swiss power source
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exceed a volume of 10 liters, be closed with a
cover and have air holes in the upper area of the
side walls.

3. For the storage of these containers, the follo-
wing safety rules should be observed:

= Containers to be stored outdoors, protected
from rain, at least 2 - 3 meters away from buil-
dings.

= Distance between containers at least 1 meter.

« Storage area not accessible to unauthorized
persons.

4. Itis recommended to mix the batteries in the

containers daily for one week in order to ensure

complete discharge and prevent the battery waste

from heating up at a later stage.

As indicated above, these safety measures are
only necessary if relatively large quantities of
lithium batteries must be disposed of at the same
time. In the retail/consumer trade, where only
single batteries are changed and used batteries of
different kinds are mixed together, there is no risk
of battery waste heating up dangerously.
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Since the very beginning of its business activities,
when Renata first started as a supplier of
batteries to the Swiss watch industry, it developed
a high level of quality-consciousness. "Quality
comes first" rules at every level of the enterprise.

Renata's quality management system is certified
according to the 1SO 9001:2000 standard.
RENATA is implementing TS 16949 processes
and prepares for certification.

The basis for providing our worldwide customers
with top quality products is our continuous
product and process improvement.

The open circuit voltage (OCV), closed circuit
voltage (CCV) and mechanical dimensions of every
single RENATA lithium battery are checked
individually.

Batteries only leave our factory after a mandatory
storage period (quarantine) of at least 3 weeks.
During this period of time extensive performance
testing is done.

This testing comprises:

= various leakage resistance tests

= shelf life tests

= storage under varying atmospheric conditions
(artificial aging)
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« discharge tests to monitor capacities

= electrical characteristic testing (voltage, internal
resistance, etc.)

= visual checks, including internal components of
dismantled batteries

The flow chart on next page shows the main

production steps and the integrated quality control

procedures for RENATA lithium batteries.

The controls on the product are the following (see
process flow chart on the next page):

E Statistical control ("Quality tests" step)
performed for every batch, consisting of
a) discharge capacity check

b) leakage tests

E After the Quality tests are successfully

completed, 100% of each batch is controlled in
terms of OCV, internal resistance (resistive load
method) and height ("Final control 100%" step).

E If the battery is tabbed, after the tab welding
100% of each batch is re-controlled in terms of
0CV, internal resistance (resistive load method;
"Battery tagging 100% electrical and tags" step).

www.renata.com
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CERTIFICATE

INTERNATIONAL CERT Zertifizierung GmbH certifies that

s ¢ € [+]
A COMPANY OF THE SWATCH GROUP

Renata SA
located at:
CH 4452 Itingen

for the scope:

Development, manufacture and distribution of micro batteries for

electronic applications

applies a quality system which meets the requirements of

ISO 9001

this certificate is valid until:
Certificate-Register-No.:
Geiselhoring

G. Powosn

Senior Executive of the Certification Body

ortdizierung GmbH

B4333 Geseihonng, Phone: +49 0423 54120

version 12/00

June 12, 2008
CH 607000
July 24, 2006

V7 N~

/27 AR NN

CERT

TGA-ZM-013-96-00

duplicate
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Ceptudomukat: UL Safety Approval

You can see and download the certificate for UL
Safety approval at the UL Online Certifications
Directory website: http://database.ul.com/cgi-
bin/XYV/template/LISEXT/IFRAME/index.htm
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bei searching under company name RENATA.

Renata’s coin cells and Power Modules are
certified under the file no. MH14002.

Declaration: Conformity with RoHS

What is RoHS?
European Union (EU) environmental legislation
about the RESTRICTION of the Use of certain

What does RoHS imply?
Member States shall ensure that, from 1 July
2006, new electrical and electronic equipment put

HAZARDOUS SUBSTANCES (RoHS) in electrical
and electronic equipment

= Lead (Ph),
= Mercury (Hg),

on the market does not contain:

= Hexavalent Chromium (Cr),

= Cadmium (Cd),

= Polybrominated biphenyls (PBBs) and
= Polybrominated diphenyl ethers (PBDES)

RoHS: Affected products of the RENATA portfolio

Tabbed
coin cells

Coin cell
holders

Batteries
(incl. coin cells)

The pre-tinning of the
solder contacts used
‘ to contain some lead

Batteries are
governed by the

| Now the are Battery
Directive
leadfree 1991/157/EEC

Batteries do not
fall under the
RoHS 2002/95/EC
regulations

RENATA
batteries
comply with
this directive

For the declaration of conformity to RoHS please refer to the CERTIFICATE OF COMPLIANCE with Battery

Directive 1991/157/EC (see next page).
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the swiss power source ™ batteries
CERTIFICATE OF COMPLIANCE
with EU Battery Directive 1991/157/EEC
Renata SA's range of 3V Lithium Manganese Dioxide coin cells:
Renata CR1025 Renata CR2016 MFR Renata CR2320
Renata CR1216 Renata CR2016 Renata CR2325
Renata CR1220 Renata CR2025 MFR Renata CR2430
Renata CR1225 Renata CR2025 Renata CR2450N
Renata CR1616 Renata CR2032 MFR Renata CR2450HT
Renata CR1620 Renata CR2032 Renata CR2477N
Renata CR1632

This document certifies that the battery models as stated above and provided by
Renata SA are in compliance with

EU Battery Directive No. 1991/157/EEC of 18.3.1991
and its Technical Adaptation No. 1998/101/EC of 22.12.1998

9" October 2006

Eﬁ\feber
CTO

Applicability of RoHS and WEEE Directives on Batteries:

+ The RoHS Directive

Directive 2002/95/EC of the European Parfiament and of the Council of 27.01.2003 on the restriction
of the use of certain hazardous substances in electrical and electronics equipment (RoHS Directive).

does not apply on batteries. (see preamble 9 of this directive)
+« The WEEE Directive

Directive 2002/96/EC of the European Parliament and of the Council of 27.01.2003 on waste electrical
and electronic equipment (WEEE Directive).

does apply on batteries and requires their removal and separate collection. Once removed from
WEEE, spent batteries are governed by the Battery Directive 1991/157/EEC.

Renata 5A Tel. +41(0)619757575 sales@renata.com
CH-4452 Itingen/Switzerand Fax. +41(0)619757595  www.renata.com

QW(FTHE“:H,IM
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[eknapauus: Mercury-free products
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CERTIFICATE OF COMPLIANCE
with 0% Mercury content

Renata SA's range of 3V Lithium Manganese Dioxide coin cells:

Renata CR1025 Renata CR2016 MFR Renata CR2320
Renata CR1216 Renata CR2016 Renata CR2325
Renata CR1220 Renata CR2025 MFR Renata CR2430
Renata CR1225 Renata CR2025 Renata CR2450N
Renata CR1616 Renata CR2032 MFR Renata CR2450HT
Renata CR1620 Renata CR2032 Renata CR2477N
Renata CR1632

This document certifies that the battery models as stated above and provided by
Renata SA contain

0% Mercury
9" October 2006
hata SA
i ////

arcel Bieri Eriﬂ@r

EO CTO
Renata SA Tel. +41(0)619757575 sales@renata.com
CH-4452 Itingen/Switzerland Fax. +41(0)619757595 www.renata.com -

ACOMPANY OF THE SWATCH
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Leknapauwus: Conformity with IATA, ICAO and DOT regulations

Transportation of Lithium Batteries

The transportation of lithium batteries is regulated
by the International Air Transport Association
(IATA), the International Civil Aviation Organization
(ICAQ) and by the U.S. Department of
Transportation (DOT).

1. IATA and ICAO Special Provisions A45
All RENATA lithium batteries are considered as
non-hazardous since they meet the Special
Provisions A45, as published in IATA's handhook,
41st edition, effective 1 January 2000.

These provisions require: "Batteries must be
separated so as to prevent short circuits and must
be packed in strong packaging, except when
installed in electronic devices".

All RENATA Li/MnO2 cells or batteries have solid
cathodes and contain less than 1 gram of lithium
or lithium alloy.

Also the batteries are approved in accordance to
UN Spezial Provision SP 188-Manual of Tests &
Criteria Part Ill Subsection 38.3.

2.DOT

All RENATA lithium batteries are not subject to the
requirements of the DOT Subchapter C,
Hazardous Material Regulations because all our
batteries meet the requirements of

49 CFR173.185(b).

Material Safety Data Sheets (MSDS) of each
reference are available on request.
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France Germany

> Basel
" Zv rich &

Q Wiggertal

Augst

Liestal

ltingen
»Bern

 Exit Sissach (A2) Luzern
 Direction Liestal/ Iltingen
« Exit Itingen (H2) |ta|y
Renata SA
CH-4452 Itingen/Switzerland
Basel Tel. +41619757575

Liestal

Sissach

Lausen

Luzern

e Exit Itingen (A2)

e Direction Itingen

* Over the railway bridge

* Right — direction Lausen

e L eft —Kreuzenstrasse 30, Renata SA, main entrance
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