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Dieses Verbraucherprodukt wird in einem hermetisch versiegelten Zustand verwendet. Es falit daher nicht
unter die Anforderungen eines Sicherheitsdatenblatt-Systems. Das vorliegende Dokument dient Kunden
lediglich als Anhaltspunkt fur den sicheren Umgang mit dem Produkt Die hier enthaltenen Informationen
und Empfehlungen werden nach bestem Wissen und Gewissen bereitgestellt und gelten zum Zeitpunkt
ihrer Zusammenstellung als zutreffend. Die Panasonic Corporation Ubernimmt keine ausdriicklichen oder

stillschweigenden Gewahrleistungen.

PRODUKTSICHERHEITSDATENBLATT

1 Bezeichnung des Produkts und des Unternehmens
Produktbezeichnung: Lithium-Mangandioxid-Batterie
Name des Unternehmens:  Panasonic Corporation, Automotive & Industrial Systems

1-1 Matsushita-cho, Moriguchi City, Osaka, 570-8511, Japan

Company Anschrift:
Geschaftsbereich: Energy Device Division
Abteilung: Engineering Department

Telefonnummer: +81 6 6994 4537

2 Mogliche Gefahren

GHS-Einstufung: Nicht zutreffend.

Elektrolyt und Lithiummetall sind entflammbar.

Gefahr:
Es besteht Explosionsgefahr, wenn Batterien in Feuer geworfen oder
Uber 100 °C erhitzt werden.
Wenn Batterien zusammen gelagert werden, kann es zu externen
Kurzschlussen, Hitzebildung, Brand oder Explosionen kommen.
Toxizitat: Die bei der Verbrennung von Batterien freigesetzten Dampfe kénnen Augen,

Haut und Atemwege reizen.

3 Zusammensetzung/Angaben zu Bestandteilen

Komponente Material CAS-Nr. Inhalt
Positive Elektrode Mangandioxid 1313-13-9 12~50 Gew%
Negative Elektrode Lithiummetall 7439-93-2 0,5~6 Gew%
Elektrolyt 1,2-Dimethoxyethan 110-71-4 1,5~3,5 Gew%
Lithiumperchlorat 7791-03-9 0,2~0,7 Gew%
Organisches Elektrolyt - 2,5~ 7 Gew%
Sonstige Stahl 7439-89-6, 7440-47-3 30~85 Gew%
(Stahl- oder Polypropylen 9003-07-0 0,5~10 Gew%
Kunststoffteile)
Lithiumgehalt pro Zelle
Modell- Lithium Modell- Lithium Modell- Lithium Modeli- Lithium
nummer G nummer i nummer - nummer -
CR1025 0,008 CR1620 0,02 CR2330 0,08 CR2412 0.03
CR1216 0,008 CR1632 0,04 CR2354 017 CR2430 0,09
CR1220 0,01 CR2012 0,02 CR2450 018
CR1612 0,01 CR2016 0,03 CR2450A 0,17
CR1616 0,02 CR2025 0,05 CR2477 029
CR2032 0,07 CR3032 0,15
CR2050B 0,10
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4 Erste-Hilfe-MaBnahmen
Das Produkt enthalt organisches Elektrolyt. Im Fall eines Austritts von Elektrolyt aus der Batterie sind

die nachstehend genannten MaRnahmen zu ergreifen.

Augenkontakt: Augen sofort mindestens 15 Minuten lang mit sauberem Wasser spulen
und keinesfalls reiben. Umgehende medizinische Behandlung einholen.
Bei Unterlassung angemessener Mafinahmen kann es zu Augenschaden

kommen.

Hautkontakt: Betroffene Hautpartien sofort mit reichlich Wasser und Seife
waschen. Bei Unterlassung angemessener Mallnahmen kann es zu
Hautreizungen und Veratzungen kommen.

inhalation: Betroffene Person sofort an die frische Luft bringen. Umgehende
medizinische Behandlung einhaolen.

5 MaBnahmen zur Brandbekampfung
Loéschverfahren: Da beim Brand von Batterien Dampfe freigesetzt werden, die Augen,

Nase und Atemwege reizen, stets mit der Windrichtung loschen. Ggf.
Atemschutz anlegen.

Loschmittel: Geeignete Loschmittel sind alkoholbestandiger Schaum und Trockensand.

6 MaRRnahmen bei unbeabsichtigter Freisetzung (im Fall eines Austritts von Elektrolyt aus der Batterie)
Mit einem saugfahigen Tuch aufnehmen; Tuch als entflammbar behandeln und ordnungsgeman

entsorgen.
Die Batterie aus der Nadhe des Feuers entfernen.

7 Handhabung und Lagerung
Beim Verpacken der Batterien keinen Kontakt zwischen den Batterieanschlissen oder den

Batteriepolen und anderen Metallen zulassen. Batterien in unterteilte Kartons oder einzeln in
Plastikbeutel packen, sodass keine Beruhrung zwischen den Batterien méglich ist.

Robuste Kartons verwenden, damit die Batterien nicht durch Vibrationen, StéRe, Stirze

oder Stapeln wahrend des Transports beschédigt werden.

Batterien nicht wiederaufladen. Batterien nicht verformen.

Keinesfalls unterschiedliche Arten von Batterien gemeinsam verwenden.

Keine Lotarbeiten direkt an Batterien vornehmen.

Bei Lagerung und Transport kein Wasser in die Verpackung eindringen lassen.

Batterien nicht bei hohen Temperaturen oder in direktem Sonnenlicht lagern.

Bitte auch Orte mit hoher Luftfeuchtigkeit vermeiden. Batterien nicht Kondensation, Regen oder

Minustemperaturen aussetzen.
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8 Begrenzung und Uberwachung der Exposition/Personliche Schutzausriistung
(im Fall eines Austritts von Elektrolyt aus der Batterie)

Zulassige Konzentration: Keine Angaben in ACGIH-Richtlinien.
Anlagen: Angemessene Bellftung, z. B. durch Ventilatoren in Lagerraumen.
Schutzkleidung: Umgebungsluftunabhangiger Atemschutz gegen organische Gase,

Augenschutz und Schutzhandschuhe.

9 Physikalische und chemische
Eigenschaften
Erscheinungsbild: Knopfzelle
Spannung: 3 Volt

10 Stabilitat und Reaktivitat
Die Batteriefunktion beruht auf einer chemischen Reaktion, daher gelten Batterien als
Chemieerzeugnisse. Die Leistung der Batterie lasst im Laufe der Zeit nach, selbst wenn sie gelagert und
nicht verwendet wird. Darlber hinaus kann der Einsatz unter Missachtung der Bedingungen fir Aspekte
wie Entladung oder Umgebungstemperatur die Lebensdauer der Batterie verkirzen, oder das Gerét, in
dem die Batterie verwendet wird, kann durch den Austritt von Elektrolyt beschadigt werden.

11 Toxikologische Angaben (im Fall eines Austritts von Elektrolyt aus der

Batterie)

Akute Toxizitat: Oral (Ratte) LD50 > 2.000 mg/kg
Kérpergewicht (Schatzwert)

Reizwirkung: Reizt die Augen und die Haut.
Mutagenitat: Keine

Angaben.

Chronische Toxizitat: Keine

Angaben.

12 Umweltbezogene Angaben
Bei einer Entsorgung von Altbatterien in Mulldeponien besteht die Gefahr der Gehausekorrosion und des
Austritts von Elektrolyt.

13 Hinweise zur Entsorgung
Altbatterien sind den 6értlichen Vorschriften entsprechend zu entsorgen
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14 Angaben zum Transport
Beim Transport grolRerer Mengen von Batterien per Schiff, Lkw oder Bahn weder hohen

Temperaturen noch Kondensation aussetzen.

Verpackungen wahrend des Transports vor Sturzen und Schaden
schutzen.

Korrekte Versandbezeichnung: Lithium
Metall-Batterien

UN-Nummer, UN-Klasse:  UN3090, Klasse 9  (fur Luftfrachttransport geman PI1968,
Teil IA oder IB)

: Ausnahme (fur Seefracht und Luftfracht gemaR Teil Il von PI 968,
969 oder 970)
Obwaohl die Zellen als Lithium-Metall-Batterien (UN3090 oder 3091)
klassifiziert sind, finden einige Anforderungen der Gefahrgutverordnungen
keine Anwendung, weil die folgenden Voraussetzungen erfillt sind:
1. Der Lithiumgehalt der einzelnen Zellen Uberschreitet nicht 0,3 g.

2. Jede Zelle entspricht nachweislich den Prufanforderungen laut
Empfehlungen fur die Beforderung gefahrlicher Guter — Handbuch tber
Prufungen und Kriterien der Vereinten Nationen, Teil Ilf, Abschnitt 38.3.

3. Jede Zelle wurde in einem nach 1SQ9001 zertifizierten Werk hergestellt.

Beachten Sie die folgenden Referenzinformationen zu den Transportverfahren. Die konkreten
Angaben auf den Verpackungsetiketten und Versandunterlagen variieren je nach
Transportunternehmen. Uberprifen Sie im Vorfeld des Versands die Anforderungen Ihres

Transportunternehmens.
Referenzinformationen
Verpackungsanweis
Referenz (pj)? HgserwEsing Hinw
eis
Luftfrachttransport | IATA (2)(5) | P1968. Teil I A Zellen, ,Cargo Aircraft Only* (nur fur

Frachtflugzeuge), Netto-Stickzahl pro Packung

P1968, Teil 1B Zellen, ,Cargo Aircraft Only" (nur far
Frachtflugzeuge), Netto-Stiickzahl pro Packung

Pl 968, Teil I Zellen, ,Cargo Aircraft Only” (nur fur
Frachtflugzeuge), maximal ein Packstick pro
Sendung; Netto-Stiickzahl pro Packung

P1969, Teil Il Zellen mit Ausristung verpackt
P1970, Teil II Zellen in Ausrustungen, Knopfzellen
Seefrachttransport| IMDG (3) SP 188

15 Rechtsvorschriften
IATA Gefahrgutvorschriften
IMDG-Code ~ Gefahrgutkennzeichnung der Internationalen Seeschifffahrts-Organisation (IMO)
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16 Sonstige Angaben
Dieses Sicherheitsdatenblatt dient Kunden lediglich als Anhaltspunkt fir den sicheren
Umgang mit Batterien.
Der Kunde muss auf Grundlage dieser Angaben die geeigneten MalRnahmen fir die jeweiligen

Umstande ergreifen.

Nur in Kalifornien mussen Packungen, die CR Lithium-Knopfzellen enthalten, sowie die
Bedienungsanleitungen fur Produkte, die CR Lithium-Knopfzellen enthalten, mit dem folgenden
Vermerk versehen sein: ,Material enthalt Perchlorat. Unter Umstanden missen entsprechende
VorsichtsmalRnahmen getroffen werden. Siehe www.dtsc.ca.gov/hazardouswaste/perchlorate”
Dieser Perchlorat-Hinweis ist seit dem 1. Juli 20086 fur Nicht-Konsumguter und seit dem

1. Januar

2007 fur Konsumgter
vorgeschrieben.

Referenzen (1) Modellvorschriften der Vereinten Nationen fur den Gefahrguttransport

(2) IATA Gefahrgutvorschriften, 57. Ausgabe (2016)
(3) IMDG-Code — Gefahrgutkennzeichnung der Internationalen
Seeschifffahrts-Organisation (IMO), 2014
(4) Empfehlungen fir die Beférderung gefahrlicher Guter —
Handbuch iiber Prufungen und Kriterien der Vereinten Nationen
(5) IATA Gefahrgutvorschriften, 57. Ausgabe, in Kraft seit 1. Januar 2016
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HOMEIN
X @it
po sz | Chinese CR2032 (3.0V 225mAh)
Name of Sample ﬁi Lithium Battery
English CR2032 (3.0V 225mAh)
-
%M%{i fa FeER2FF R & 4/ Panasonic Corporation
Consignor
ijﬁim_ i gar=l #k 22/ PT. Panasonic Gobel Energy Indonesia
Manufacturer
HIe ik BAEECET Ry :smnfEWH)
Test Method UNITED NATIONS  “Recommendations on the TRANSPORT OF DANGEROLS GOODS ™
HIEFRHE B A ECE Fapa iRyscmmg )
Criterion UNITED NATIONS  “Recommendations on the TRANSPORT OF DANGEROUS GOODS ™
FAE fE
Appearance Coin type
SMERE R
M= 2008/4/1-2008/8/5 ﬁ“”ﬁ?
Test Date Sample No
) SERGARAS, N, IREIRAE, shEIAG; AMERRAE,
16015 B ARfERAS SRR IRAR
Test [tems Altitude simulation, Thermal test, Vibration test, Shock, External short circuit,
Impact, Forced discharge
WO AU on1E Y U
B g | AERMET UN3B.IAEN, 1A,
ooZ The samp]e has passed the test items of UN38.3.
g
2N
it © B #i(date): 20084 (y) 08K (m) 58 (d)
&k /.
Remark
HA: KBRFFSF O it FET1E 15
4G B HiHE HB B 4R hE 570-8511

1-1 Matsushita—cho,Moriguchi City
Consignor Address g : Post Code

Osaka, Japan

§ttfk A% (the title of approver): ikdE Approver: T ( piune [0

B 7 & (% i #f<(Director of Quality Assurance)
CIf f8 f ik £HE (Manager of Quality Assurance) #1¥% Checker: 7 S‘W
4% Appraiser: = i

I & ik 3T T #2fi(Chief Engineer of QA)
2. September. 2014 No.1 Ll Panasonic Confidential
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HOTIH2 T
W TR AR HE B e
=3 s 5 Standard Requirement WG E Z2 4"“ it FiE
No Name of Test Items or the Clause Number Test Result ) IUM, Remark
Conclusion
of Standard
XA FNARHE F-MF38.304h)
o o PULiE 3! pa
] E LA | 383 Test T-1 & &1
. . . ce
Altitude simulation | UN Manual of Tests and Criteria N Passed
Section (4'") 38.3 Test T-1 APpendix
W AG FNARHE F AFas 34) R e
., RS 38.3 Test T-2 :Lﬁﬁ%“ et
= e See
I'hermal test UN Manual of Tests and Criteria A dix 2 Passed
Section (4'") 38.3 Test T-2 AppEnd 2
AL FOARHE M 38.34) B 32
=is 733 A
3 REhigA 38.3 Test T-3 :L’Eﬁ (=K
| See
Vibration test UN Manual of Tests and Criteria - Passed
Section (4'") 38,3 Test T-3 SRESIEAS
A FIARME F A 38.3(410)
sl T Bt FR4
. METRAS 38.3 Test T-4 i &
Shock UN Manual of Tests and Criteria ;\ ) endix 4 Passed
Section (4™) 38.3 Test T-4 PRIk
o RS FndR e F M 38300
pmstiy | INERH RHFES | o
5 ; 38.3 Test T-5 B = /
g External short - o See /
circuit UN Manual of Tests and Criteria - Passed
Section (4'0) 38.3 Test T-5 FIREERER §
NS — a7am
R RAG FARHEF A 38.304) TG .
" FRIEIR A 38.3 Test T-6 , S
See
Impact LN Manual of Tests and Criteria Jix 6 Passed
Section (4'") 38.3 Test T-6 Appendix 8
WA FIARHEF A 38.3047) _
- 2k TLMTERT £
, | EREIALERIRAR | 553 s T8 " ats
: : See
IForced discharge LN Manual of Tests and Criteria \poendis 7 Passed
Section (41) 38.3 Test T-8 i diaad
ISR 2% / Test Environment Condition IRGEIRE - 15-25°C / Ambient Temperature: 15-25C
KMo B
ﬁ@*ﬁgﬁ:{ﬁ[}t v[l(_’hl llems
Subcontracted 0 i £
pheonsed | mmgs | A
I'est Condition Name Post Code
Subcontracted
Laboratory Hidik ik )
Address Tel

2. September. 2014 No.2

2016-11-11, 3/12

{;ri\”fFf\{';f;g‘;‘_

Confidential



niic Corporation

e

Panasonic
FA TR PRl R R A 1

mEmikE 0 UES

Panasonic Corporation No. CP0008-10

Appendix 1 HOTIHIT

FE| 1 I B 4 P & AR LIR S

No. Name of Test ltems Altitude simulation

Bab| o g IRAGAT Before A= Afer RE | RIRBE HoAth
s@l o [ RE [FRRE| BE [FREE Ve | Reidel | RS
Sampld g0 Mass ocv Mass OC\ Loss OC\ Other
No. (2) W) () w | @ W _§ Buedl
1| A 5866 | 3.203 | 2.866 [ 3.204 |0.00 | 1000 0
2 | HKP% 15869 | 3.203 2869|3205 [0.00 | 100.1 0
3 | A= 15896 | 3.206 | 2.896 | 3.207 | 0.00 | 100.0 0
4 | A%%E | 5866 | 3.206 | 2.865[3.207 |0.03 | 100.0 0
5 | A%% | 2890 3.205 | 2.890 | 3.206 | 0.00 | 100.0 0
6 | X%% |2870| 3.206 | 2.869 | 3.207 |0.03 | 100.0 0
7 | A% | 2873 3.203 | 2.873|3.205 [0.00 | 100.1 0
8 | F%E | 2871 3.204]|2870|3.206 [0.03 | 100.1 0
o | A= |2878| 3.206 | 2.8773.208 | 0.03 | 100.1 0
10 | F%%® | 2868 | 3.205 | 2.868 [ 3.206 | 0.00 | 100.0 0
1| EEME 12869 - 2868 - o003 - 0
12 | ZEHR | 2845 - | 2844 - |o.04 - 0
13 | ZE2BE | 2899 - | 2.899 - | o0.00 - 0
14 | JEEME | 2838 - | 2.838 ~ 0.00 — 0
15 | e | 2.900 — |2899| - |o0.03 - 0
16 | e (2878 - | 2878 - 0.00 - 0
17 | meme | 2.842 - |2842| - [o.00 - 0
18 | EEHE 2863 - | 2.863 - | 0.00 - 0
19 | eme | 2.880 — | 2881 - [o00 = 0
20 | seHE | 2.892 — 2892 - Joo00 = 0

Bk L-iE, V-, D-REfS, R-BEZ, F-EKk, 0-TiRiE, LWS, LAk, TR, LK
Note: L-lLeakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, 0-No leakage, no venting,
no disassembly, no rupture & no fire.

2. September. 2014 NO.3 e Panasonic Confidential
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Appendix 2 HITIHAT

2l I IR B & HRIRAS

No. Name of Test [tems Thermal test

*jlﬁ] R iitﬁﬁﬁ Before RIGFE Afer ;35% i—-q%% E ?;;ﬂﬂ
@l o | RE |F%EE| WE |FREE| Ve | Reida | RS
1| A¥% | 2866| 3.204 | 2.866|3.233 | 0.00 | 100.9 0

2 | A% | 5869 3205 2.8693.232 | 000 | 1008 0

3 | AM® | o896| 3.207| 2.895(3.233 | 003 | 100.8 0

a | A% | ,865| 3207 2.865(3.234 | 0.00 | 1008 0

5 | A% | 2890 3.206 | 2.890 | 3.234 | 0.00 | 100.9 0

6 | FA%%® | 2869 3.207 | 2.869|3.235 | 0.00 | 100.9 0

7 | A% | 2873| 3.205| 2.873|3.234 | 0.00 | 1009 0

g | A%% |2870| 3.206| 2.870| 3.234 | 0.00 | 1009 0

o | KH® | 2877| 3.208| 2.877|3.236 | 0.00 | 100.9 0

10 | F%%E | 2868| 3.206 | 2.867 | 3.235 | 0.03 | 100.9 0

11 | E2HEE | 2868 - | 2868 - |o0.00 - 0

12 | TEHE | 2844 - | 2.845 — | 0.00 - 0

13 | ZEEHERE | 2899 - |2899| - |[o0.00 - 0

14 | ZETHCR | 2838 - | 2833| - o000 = 0

15 | 7omE 2899 - |2899| - |0.00 - 0

16 | c®A®E | 2878 - | 2878 - 0.00 - 0

17 | =emm [ 2842 - |2843] - [o000 = 0

18 ,m.bz%‘ 2.863 - | 2.863 - 0.00 - 0

19 | setH® | 2.881 — | 2880 - [o03 - 0

0 !_ﬁ;\ﬁj-t_ﬁ.’fj!i 2892| - |2891| - |o0.03 = 0

&k L-BiE, VRS, D-BRIR, R-EEZ, F-ddk, 0-TEE, TS, AR, TR, kK
Biter, T Lughnis, V. Veaking: BeDijnoast Hi [B-Wltlie. Fpiie SRAIRIRE A PR

PGkt une Panasonic Confidential
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Al AR B 4 B IRE) RS
No. Name of Test ltems Vibration Test
Bdb| oy RAS AT Before IRAG ST After R | FREE HAth
58| oo | RE |FREE| BE [FmEE| Mo [ kel | RS
Samplel  giace Mass oCv Mass gcv | Less OCY Other
No. (g) (V) (g) (V) (%) (%) Event
1 i | 2866 | 3.233 | 2.865 [ 3.245 | 0.03 | 100.4 0
2 | F® | 2869 | 3.232 |2.8683.244 |003 [ 1004 | O
3 | A% 5805|3233 |2.895[3.243 |000 | 1003 [ o
4 | RE 5865|3234 | 2865|3248 |000 [1004 | O
5 | F%® |5890| 3234 2890|3246 |0.00 | 1004 0
6 | X% |2869 | 3235|2869 [3.245 [000 | 1003 0
7 K 15873 | 3.234 | 2.872|3.245 |0.03 | 1003 0
g | FH% |2870 | 3234|2870 (3245 |0.00 | 1003 0
9 | K= 287732362877 |3.250 |0.00 | 100.4 0
10 | %% |2867| 3235|2867 (3.246 |0.00 | 100.3 0
11 | EEHE | 2868 ~ |2868| - [o0.00 = 0
12 | E®HR | 2845 - | 2845 - |o0.00 - 0
13 | =Ek= 2899 - | 2.899 - |o0.00 - 0
14 | TR | 2839 - | 2.839 - |o.00 - 0
15 | <®HE 2899 - | 2899 - 0.00 - 0
16 | iR | 2878 - | 2878 - |0.00 - 0
17 | TEE®R 2843 = 2.843 - 0.00 = 0
18 | EEHIE | 2863 - | 2.863 - |o0.00 - 0
19 | e | 2.880 - |2880| - [o0.00 - 0
20 fz%ma 2.891 — | 2.891 - Jo.00 - 0
Bk LWL V-IRS, D-ARME, R-BER, F-iDk, 0- KR, ERSL LREE, TR LXK
WGl Lletiam, Sainy, DDiealls mfupu, PR, Tne s, neieRti

2. September. 2014 No.5
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19 ;Liifﬁ{% 2.880 - 2.879 = 0.03 -

Appendix 4 FITIHEO T
FS| 14 IR B 4 Fr R
No. Name of Test Items Shack Test
BESh | e o RAG A Before RIS Afer FE | FARRE Hth
gm| oY [ R FRRE| RE |FREE| M | Reidal | R
Samplel  gpate Mass ocy Mass ocy | Loss OCy Other
No. (g) (V) (2) (V) (%) (%) Event
1| KM% 2865 | 3.245 | 2.865 |3.254 |0.00 | 1003 0
2 | R 15868 | 3.244 | 2.868 |3.250 |0.00 | 100.2 0
3 | FH® | 5895|3243 |2.895[3.251 [0.00 | 100.2 0
a | FHE |2865| 3248|2865 (3257 000 [1003 | o
5 | AH% | 5890 | 3.246 | 2.890 |3.253 |0.00 | 100.2 0
6 | F%% |869| 3245|2869 (3251 [0.00 | 100.2 0
7 | A%® | 2872| 3245|2872 (3.253 [0.00 | 100.2 0
8 | %% |2870| 3245|2870 [3.254 |0.00 | 1003 0
9 | AH= 2877 3.250 2877 |3.259 |0.00 | 1003 0
10 | A%% |2867 | 3.246 | 2.868 |3.254 [0.00 | 100.2 0
11 | TEEE | 2868 - |2868| - |o0.00 = 0
12 | EBHE | 2845 — |2845] - |o0.00 - 0
13 | E2HE | 2.899 - | 2.899 - | o0.00 - 0
14 | TR | 2839 - | 2838 - | o.04 - 0
15 | EEAE | 2.899 - | 2.899 - | 0.00 - 0
16 ?Pi’_fii‘ﬁ 2.878 - | 2.877 - 0.03 - )
17 | = ﬁfi% 2.843 - 2.844 - 0.00 - 0
18 | TEhE | 2863 - | 2.863 - 0.00 - 0
0
0

20 JLff{i% 2.891 - 2.891 = 0.00 -

B LR V-, D-REHS, R-ME, Pk, 0-EIBIE KR KM, EME LEX
Note: L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, 0-No leakage, no venting,
no disassembly, no rupture & no fire.

2. September. 2014 No.6 i R S F
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Panasonic Corporation

No. CP0008-10
Appendix 5 HITIFETR

F&s i KR H 4 Fr N FRIRAE

No. Name of Test ltems Exernal short circuit
58 | RS M RmmR®iRE HihiR s
Sample No. | Sample State Max. External Temperature('C) Other Event

1 o] 62.6
2 i) 60.8
3 e 60.4
e
4 Undischarged 61 6
5 i 63.2
6 R 63.3
7 o) 60.8
8 bl 61.4
9 Fusracad 61.6
10 s 60.1
11 gL 57.2
12 e 56.9
13 i 575
14 T2 56.8
15 TLHhE 56.7
16 by S 57.3
18 FERME 56.5
19 FEHE 56.3
ik D-fRR, R-BEW, PoRCk, 0- AR, EMR, T

Note: |.-lLeakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, 0-No leakage, no venting,
no disassembly, no rupture & no fire.

C oo pPEPCPpPOCPLPrPoPhooooololololo|lolo|lo

2016-11-11,8/12
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Panasonic Corporation

No. CP0008-10

Appendix 6 FHOTIHES R

F& T-6 MR B 4 75 A

No. Name of Test ltems v e

&S | RIS HaRmRESIRE Hihif 5

Sample No.| Sample State Max. External Temperature(‘C) Other Event
21 ot 33.2 0
22 s 37.3 0
23 s 37.1 0
24 Foiioin) 32.6 0
25 Lo 30.4 0
26 s 29.1 0
27 TR 29.9 0
28 FELE 30.3 0
29 i e 28.5 0
0 | ZEME 295 0

& DRk, F-R2k, 0-TERRME, Tk
Note: L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, 0-No leakage, no venting,
no disassembly, no rupture & no fire.

2016-11-11,9/12 Panasonic Confidential
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Appendix 7
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parrasaoiitc Corporation

rial Systems Company

No. CP0008-10
JLITIHIN

Fs

KRR B % P

o ) P FR AR A

T-8 .
No. Name of Test ltems Forced Discharge
#a5 | MHaiS HIG M %
Sample No.| Sample State Event

31 FEms 0
32 EERE 0
33 b 0
34 FLRE 0
35 ELBE 0
36 TR 0
37 FEEMR 0
38 EaHE 0
39 e s 0
40 TLBE 0

Bk D-fRIK,

F-#2:K, 0- JCA#A, REA

Note: L-l.eakage, V-Venting, D-Disassembly, R-Rupture, F-Fire,
no disassembly, no rupture & no fire.

0-No Jeakage, no venting,

2. September. 2014

No.9
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D NA 4T H IFy - F N A AR
*‘_‘LgrﬁEm ST AR
Panasonic Corporation - Test Report No .CPC160028-1
H2mFEIN
3L $EER
HE 4 TR Chinese CR-2032L/BN
Name of Sample w3 Lithium Battery
English CR-2032L/BN
R
%h?{i t22 F B gyl #k AL 2%t/ Panasonic Corporation
Consignor
P S o F eSSl k£ 4/ PT. Panasonic Gobel Energy Indonesia
Manufacturer
s 7 BAEE(E TS HNENHE)
Test Method UNITED NATIONS “Recommendations on the TRANSPORT OF DANGEROUS GOODS
HI EHRHE B A E(E TR EYEHMENS)
Criterion UNITED NATIONS “Recommendations on the TRANSPORT OF DANGEROUS GOODS ™
LERTEAS 3] BB EE RS
Appearance Cardboard Box of Rectangular Solid of Light Brown
UL AR, s
1uﬂlﬁ_1_8ﬁﬁ 2014/11/27 Motk & /
Test Date Sample No
A8:)Im B L2ABRIERES | Bl IR
Test ltems 1.2m Drop Test, Gross Weight Measure
% - ZRAE B A T A, R R AR
Ny . .
3 ke The sample has passed all of the testing items.
O 5
g 2
=A .
i 8 %Kk HH#i(date): 20145 (y) 11 H (m) 28H (d)
B .
Remark
BA: KBRAFsF O hita TET1E 5
A AT SREE
'%L,E{‘Lﬂﬂhk 1-1 Matsushita—cho,Moriguchi City B 55 253 570-8511
Consignor Address Post Code
Osaka, Japan
itk AHR 45 (the title of approver): fititk Approver: T C Fune fv
B i A (RS (Director of Quality Assurance) o

O & fIE FHE (Manager of Quality Assurance)
O A i E AT _L#2JH(Chief Engineer of QA)

28. Nov. 2014 No.1

# % Checker:

J'/d - !-

¥ ¥ Appraiser

~
Y
|

A

/.

2016-11-11,11/12
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Panasonic
TSR EEH

c Corporation
al Systems Company

Yalr) FaN
MIGHR S
Panasonic Corporation - Test Report No .CPC160028-1
HIMHFH2T
Flfgidm A 2 # FAEE R b R S i T i
JZ *f?.g\! J‘H. r’:f'b 7- h’\’di%t .k“j(.h fﬁif’h’ £l *itm |17ﬁ 4\Iﬁ1'fiii it gr;,{
7 | name of test standard requirement or the et | yrehak
No items clause number of standard test result : i
(A A UE R, Rl .
The package 1s not
i %3 cracked, and the
Bam (GeT ek sy iz contents are not
MR PBHMETEAY (15th) damaged and not
(WA F . #EEA) shifted.
(15 3. 3E|BR&IK R
LU B R, WL
143%{ Recommendations on the Th R /
PRI IREE | TRANSPORT OF DANGEROUS | e = p TeneRE s &
] 12 COODS Model B kg cracked, and the Pt
D "‘r_!ll t ‘ contents are not a88¢
ro est .
P Regulations(15th) (for damdq[;cjdflaendd i
short: UN Model ‘ .
A RBER. WY .
Regulations)  SPECIAL
PROVISION 188 The package is not
iy ik cracked, and the
contents are not
damaged and not
shifted.
a4 MEEA (15th)
= & At 3. 3F 188 RN )
p {‘Girjij;ﬂ Weight of Ibox : B /
iod UN Model 1.5kg(Gross) Passed
Weight Regulations(15th)
Measure SPECIAL PROVISION 188
ﬁs ﬁ; A 1 : &4 ) G &= 5
test environment i
G Ambient temperature: 25deg-C
condition
%15 ,
test item
1 YN
LS IRTE A P P
Subcontracted 4 8 / d /
test condition LI = i posieode
Subcontracted Huht y H1iF ¢
Laboratory address tel
28. Nov. 2014 No.2 R P )
Panasonic Confidential

2016-11-11.1

2/12



Control
number

02014-4E-007

SPECIFICATION

LITHIUM BATTERY

Ordering Code :

Model Code

CR-2032L/BE

CR2032

Approved by

Name

Title

Signature/date

Division/Department

SSUED

Apr,4,2014

PT. Panasonic Gobel Energy Indonesia

Date of Issued :

Apr.4,2014

PT. Panasonic Gobel Energy Indonesia

Approved

Checked Drafted

o

A )




Revision history

No.

Date

Revision

Apr.4,2014

[ssued

10

11

12

13

14

16

17

18




1. Applicable range

This specification applies to manganese dioxide lithium batteries which are delivered
from PT. Panasonic Gobel Energy Indonesia

2. Nominal specification

2.1. Model code (bare cell) CR2032
2.2. Nominal voltage 3V
2.3. Nominal capacity 225 mAh
2.4. Operation temperature From —30 to 60 °C
(Please consult Panasonic in case continuous high—temperature usage conditions)

2.5. Storage Condition Temperature ; 5°C to 35°C, Humidity : 45~85%RH
(Recommendable)
2.6. Mass Refer to drawing 1
2.7. Dimension Refer to drawing 1
2.8. Battery composition Lithium primary battery composed of cathode from manganese dioxide

anode from lithium and electrolyte from organic solvent and lithium salt.
Both cathode and anode outer shells are made of Stainless Steel
with Ni plating on surface

3. Battery characteristics

Table 1. CR2032 characteristics
Items Test method Temperature initial ro»::e:elms;::ti:re
1 | Open circuit voltage | Voltage between terminals (Min) [ 20 +/— 2°C 3.1V 3.1V
2 | Internal resistance | 1kHz sine wave method (Max.) | 20 +/= 2°C 20Q ~
. . Continuous discharge (Std.) T Load: 15kQ2| 1183h 1133h
Discharge duration [—£ &= = = fisoharge Min) | 20 "/~ 2 C|cut offv : 2.0v [ 7041h 1019h
4. Indication
4.1.Below items are indicated on battery or its package
Model code CR2032
Nominal voltage 3V
Plus polarity +

Manufacturer or its brand : Panasonic
Production country and Classification  Made in Indonesia

(Design of indication can be changed without notice)

4.2. Production date
Stated on minus side of battery
First digit: End digit of dominical year; Second digit; Month (October=0, November=Y, December=Z)
Example : 3Z (December/2013)

4.3. UL
This battery is certificate by UL and listed on file number MH12210

4 4Production Site
PT. Panasonic Gobel Energy Indonesia, J.Teuku Umar Km. 44, Cikarang Barat Bekasi,
Jawa Barat Indonesia

4.5 RoHS comply
The battery herein complies with EU battery directive (2006/66/EC).
Since the batteries shall comply with EU battery directive (2006/66/EC), RoHS directive does not
cover batteries. However, this battery does not use the Six substances restricted by RoHS directive.
Therefore, each content of Six restricted substances is less than the maximum amount regulated by RoHS.




Drawing 1. Dimensions

Ordering code : CR2032

LN
< e}
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g
= o~
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Terminal : Plus terminal material : Nickel plated stainless steel
Minus terminal material : Nickel plated stainless steel

Mass : Approx. 29g



5. Test condition and performance
5.1. External dimensions Measure the battery dimensions with caliper described in item 6.3.(1) herein
without making short—circuit.
Dimensions shall be confirmed with drawing 1 herein.

5.2. Open circuit voltage Measure the open circuit voltage with the voltage meter described in item
6.3.(2) herein after keeping the battery for 2 hours at least in measuerement
environment. Open circuit voltage shall conform to table 1 herein.

5.3 Internal resistance Measure the interenal resistance with the resistance meter described in item
6.3.(3) herein after keeping the battery for 2 hours at least in measuerement
environment. Internal resistance shall conform to table 1 herein.

5.4. Discharge duration Discharge the battery with the load resistance specified in table 1
herein after keeping the battery in measurement environment for
8 hours at least. The discharge duration is determined as an
operation time that the operation voltage reaches to the cut off
voltage specified in the table 1 herein.
Discharge duration shall conform to table 1 herein.

5.5. Anti-leakage Appearance check after 42 cycles of thermal cycle by the condition
showing below. Battery shall not have deformation or leakage.
* This test shall be started from high temperature (60°C) position.
* No humidifying to ambient temperature and humidity.

Start End
60 +/-2°C

=10 +/-2 °C

1h 1h 1h 1h

|1 cycle = 4 hours

\ J

5.6. Storage characteristics

(1) Open circuit voltage After storage term described on table 1 herein, keep the battery for 4 hours at
least in measurement environment, then measure the open circuit voltage with
the voltage meter described in item 6.3.(2) herein.

Open circuit voltage shall conform to table 1 herein.

(2) Internal resistance After storage term described on table 1 herein, keep the battery
for 4 hours at least in measurement environment, then measure
the internal resistance with the resistance meter described in
item 6.3.(3) herein. Internal resistance shall conform to table 1

(3) Discharge duration After storage term described on table 1 herein, keep the battery for 8
hours at least in measurement environment, then discharge the battery
with the load resistance specified in table 1 herein. The discharge
duration is determined as an operation time that the operation voltage
reaches to the cut off voltage specified in the table 1 herein.

Discharge duration shall conform to values described in table 1 herein.

5.7. Appearance No deformation, bruise and stain which cause practical interference.

4



6. Test conditions
6.1. Initial test Initial test must be started within 2 months from delivery.
6.2. Temperature and humidity Unless otherwise specified, test should be carried out in room

temperature (20 +/- 15 °C) and room humidity (65 +/- 20%RH).

6.3. Measuring equipment’s

(1) Dimension
Micrometer defined by JIS B7502 or equivalent or more accurate one must be used for
dimension measurement.
For one digit decimals tolerance, caliper with 0.05mm accuracy which is defined JIS B7507 or
higher accuracy equipment must be used.
(2) Voltage
Voltage meter defined by JIS C1102 class 0.2 or higher, and more than
10Mohm impedance must be used.
(3) Internal resistance
It should be measured by sinusoidal current method (1kHz). Measurement should be finished
within 5 seconds.
(As a general rule, Agilent Technologies LCRmeter 4263B or equivalent should be used.)
(4) Load resistance includes all resistance of discharge circuit, and its tolerance shall be less than 0.5%.
(5) Appearance check is observed by visual evaluation.

7. Revision and modification of this specification

Revision and modification must be carried out after the prior mutual agreement.
All accidents or issues caused by any events that are neither defined nor described in this specification,

mutual discussion shall take place for the resolution.

8. Important Notes (Warranty)
1) The batteries are warranted to conform to the description contained in this specifications for a period

2)

3

4)

5)

of twelve [12] months from the ex—factory date and any claim by customer (apparatus manufacturer

or distributor) must be made within such period. During that warranty period, if the batteries are proved
to become defective, non—defective and conforming batteries will be supplied in due course at sole
expense of Panasonic upon Panasonic's own determination that this is apparently caused by negligence of
Panasonic.

Confirm and assure the matching and reliability of batteries on actual set or unit application with
customer’s responsibility.

Panasonic shall not warrant or be responsible in any case where customer fails to carry out proper
handling,operating, installation, testing,service and checkout of the batteries and/or to

follow the instruction,cautions,warnings,notes provided in this specifications, or other Panasonic’s reasconable
instructions or advise.

Panasonic will not be held responsible for any issues caused by modifications to the battery taken place
after that the battery is delivered to the customer end.

The battery shall not be resoled to any other parties.

This product specification will be validated assuming that it is accepted when it is not returned within six
months from the date of issue.



9. Precautions for use

9.1

Cautions for storage

- Store the battery at a constant temperature of 35 degree C or less in order to prevent deteriorations

from heat

« Keep the battery away from high humidity such as 85%RH or higher inorder to prevent dew condensations

on the battery that may cause to electrical |eakage,

- Keep the battery away from heat sources i.e., boiler, radiator and etc., and from direct sunlight.

9.2

Warning for safety

Following cautions should be taken into consideration in order to use this battery in safe, since

.

.

the battery contains combustible materials such as Lithium metal and organic electrolyte.
Do not use except in applicable model or equipment.

Do not mix fresh and used batteries

Do not mix different types (chemistries) of batteries

Do not short circuit.

Do not charge
If multiple batteries are kept in contact with each other. The (+) and (=) terminals may

short-circuit, and/or the charging possibly happen by other adjacent batteries, which may cause
of shorten service life, significant damages and catching fire.

Do not dispose into fire

Do not heat up higher than 100°C.

Do not solder direct to battery

Do not disassemble.

Do not soak in water.

Do not deform.

Do not apply inadequacy modifications or remodeling on the batteries

Insert the batteries in the correct polarity position

Warning for prevention of ingestion accident
Small-sized batteries can easily be swal lowed. They must be kept out of the reach of smal | children.
Also, inthe design of equipment using batteries, the care should be taken to ensure that batteries

are NOT easy removable for children.

9.3 Caution for better usage

Use gold-plated or nickel-plated steel or stainless steel strips for terminals in order to keep
good conductivity with the battery surface. Terminals made of gold-plated phosphor bronze will
ensure stable conductivity

Apply and keep the contact pressure more than 2N for stable conductivity.

Before inserting batteries, check the terminal contact surfaces on both the equipment and the
batteries are clean, and also check that they are not deformed. If the contact surfaces are dirty,
clean up and dry them thoroughly before inserting batteries.

Even if batteries of the same size or same shape, they may differ in type or grade. When replacing
batteries, confirm that they are correct type by checking the identification symbol (designated
by I.E.C. standards) which is marked on the battery and its packages

Lithium primary batteries continuously indicate high voltage even toward the end of their service
|ife. As such, they may be mistakenly judged as yet being strong. In case of multiple batteries
are used in an application or equipment, all batteries should be replaced at the same time when
the one of those batteries shows it has total |y consumed even other batteries seems still operating,
since the remaining capacity in other batteries must be also quite little at the time.

When multiple batteries are used in series in applications or equipments, it may occur that the
one battery has a polarity inversion at the end of operation life. That behavior happen when the
battery had consumed its capacity earlier than other batteries. Therefore, that is not failure
of battery.

When the Lithium battery has short-circuit, even slightly. A certain amount of time is required
for recovering its voltage completely. If the electrical characteristics of the battery are

6



measured at a time before a sufficient time has passed, it may indicate unstable values due to
the battery was in recovering mode

If the battery touch with any antistatic conductive materials include packing bags, trays, mats
sheets, films and resin cases, sheets, for example, have a resistance of 103 to 106 Q, it may
cause of short-circuit since both the positive and the negative terminal of the battery may contact
with those materials. In order to prevent short circuit, special attention may apply when handle
batteries or battery attached PCB in close to those materials.

Notice for equipment design
Keep batteries away from heat source or flame, and water.
Please contact us in case of using multiple batteries
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Packaging specification

Product No. : CR-2032L/BE Drawing No. 232-BC-86 *
Product name : Lithium battery

SPEC . Tray for 20pcs. X Shrink Packing for 200pcs. X Quter Carton for 4000pcs.

1-Product

Refer to the product drawing

2-Tray for 20pcs.

Arrange cells negative side up

k x10 Empty tray as lid

% (¢ 20 type)lpc.
3-Shrink Packing for 200pcs. %

10-stack piling

Alignment

Product No.
Panasonic BRAND

200pcs. %X 20

%20 XXXX ———

Date of shrink packing
(4-digit)

4—OQuter Carton for 4000pcs. 3

=
.
DAY

T

A
7
e

\X\\

{

PP Tape (50mm)

/]

[N

VTCP Mark
“UL Mark” ) .
“ Docliin Pakes oo Mark _Packing List
g Dimension : 295 x 360 X 237mm
MH12218 X M3 . 0.0251m?
Net : 11.6kg 2.9g/1pc.
PT. Panasonic Gobel Energy Indonesia “iross : 13.5kg

unit: mm

Panasonic Corporation




S PECIFICATION

. Precaulions for Use

P lease pay atiention 1o the following points in order to maintain satjsfactory opera-—

{ing condilions.

% Use nickel plaled(steel or stainless steel) for power lerminal contacls.

% To ensure stable contact, the conlact pressure For power terminals must be al 20 1o
0N

% When measuring battery voltiage, use a meter with an internal resistance of ] MQ or
greater. Correct voliage measurementis cannot be obtained otherwise.

% Batieries are exiremely sensitive 1o the adverse effects of humidity. Be sure lo
store them in a place which is dry and subject to litt)e temperature change.

% Do not place near the boiler or radialor, nor expose to the direct sunlight.

% |f button—type batteries are kept in contact with each other, the (+) and (=)
lerminals may short—circuit, greathly shortening their serviceable life.

% Button—type batleries may exnand slightly during. use. Therefore . sufficieni space
must ‘be provided For this expansion when designing equipment.

% Befor inserting batteries, check to confirm that the terminal contacl surfaces on
both the equipmenl and the bat{eries are clean and that they are not deformed.

If the contact surfaces are dirty, clean and-dry them thoroughly before inserting
batteries.

* Batteries of the same size and shape may differ in type‘and grade. When exchanging
battieries, confirm that they are the correct type by checking the identification
symbol (designated by 1.E.C. standards) provided on the battery. :

% Lithium primary batteries continue fo register high voltage even 1oward ihe end of
tneir serviceable life. As such, they may be mistakenly Jjudged ‘as yet being stirong.
If one of several batteries being used in 2 set is found 1o be exhausted, It can be
assumed thal there is very liitle Jife remaining in the others even though 1hey may
conlinue Lo regisler high voltage. ’

11 is therefore advisable to exchange al) of the batteries at the same 1|me

% The direction'of nolarity in a baitery may reverse as it nears the end of ils ser—
viceable |ife. This occurs when it is the first among severa) batieries being used
in a set to be exhausted. It is nol due to an abnormality in the battery itself.

% Bhen a lithium battery is short—circuited, even slightly. a certain amount of time
is required for its voltage ouvtpul 1o recover completely. If the electrical chara—
cleristics of the batlery are measured before a sufficient amount of time has passed.
the battery may appear t{o be malfunctioning when actually il is merely in a-stale of
recovery.

The batteries should be used correct]y. olherwise the sel may be damaged due to
Jeakage trouble. Therefore, keep the following precautiions in mind.

*-Do not charge. short—circuit, disassenble, heai or dispose the batieries in fire.
% idnsert the batteries in correct polarjty position.

. % Do not direclly solder 1o balleries.

* Do not use spenl batleries wilh new ones.

Small —sized balleries can easily be swallowed.

They must be kenl ont of the reachof small children.

Also. in the desigzn of battery powercd eauinmeni. Care should be laken lo ensure
that batieries cannol be easily removed by children.

2
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Panasonic

Battery Safety Practices
Avoiding hazards in lithium battery handling

Mishandling batteries can cause battery leakage, heat generation, rupture, ignition etc.,

& Wamlng that can lead to possible fire or injury.

Both of coin type and cylinder type of lithium batteries contain flammable materials such as lithium, organic solvent and other chemical ingredients.
Improper handling of lithium batteries may result in heat generation, fire or explosion, with a risk of personal injury or damage. To prevent these
accidents in battery handling, be sure to observe the following precautions.

1. Do not Short circuit
Direct connection of plus(+) and minus(-) poles
may result in leakage, heat generation, explosion
and/or fire.
Do not store and/or carry batteries with metallic

product such as necklace. (Refer fig.1)

2. Do not stack and/or jumble batteries
Stacked and/or jumbled batteries may cause short
circuit and/or forced discharge by the contact of
other batteries. This may result in leakage, heat
generation, explosion and/or fire.

Especially, a connection with the 006P(9V) type

batteries may have a high risk of leakage, heat
generation, explosion and/or fire. Fig. 3 006P
(Refer fig.2 & 3) ]
Examples of forced (6F22)
3. Do not make forced discharge batteries discharge (6LR61)
Forced discharge by external power source, the

battery voltage goes to negative and this cause gas

generation in inside of the battery. This may result

in leakage, heat generation, explosion and/or fire.
(Refer fig.3)

* In your disposal and/or storage of the batteries, i Examples of isolation in _

please isolate plus and minus poles by adhesive i disposal and/or storage ‘
tape. A connection with other metals and/or : @
batteries may result in leakage, heat generation,
explosion and/or fire.
* When using the stored battery, please remove the
tape perfectly to avoid high contact resistance
problem. (Refer fig.4)

4. Do not dispose of batteries in fire
Disposal of batteries in fire is extremely dangerous with a risk of explosion and violent flaring.

Connection with battery charger

5. Do not heat batteries
Heating batteries above 100°C (212°F) may damage the resin in crimping, separator and other parts, causing electrolyte leak, internal short circuit, fire

and explosion.
6. Do not solder directly onto batteries
Direct soldering onto batteries may damage the resin in crimping, separator and other parts, causing electrolyte leak, internal short circuit, fire and
explosion.
7. Do not charge batteries
Charging of primary batteries may result internal gas generation, causing electrolyte leak, battery swelling, fire and explosion.

8. Do not disassemble batteries
Disassembly batteries may cause gas generation that may irritate your throat. Lithium may also react with moisture to generate heat and fire.

9. Do not deform batteries
Applying extreme pressure to batteries may cause deformation of the crimping and internal short circuit, causing electrolyte leak, battery swelling, fire

and explosion.

10. Do not mix different type batteries
For some applications, mixing of different type batteries, or new and old batteries, can cause over discharge due to differences in voltage and discharge

capacities. This may lead to the risk of swelling and/or explosion.

11. Do not insert batteries with opposite polarity
For some applications, battery insertion with opposite polarity (reverse insertion of plus and minus) may result in leakage, heat generation, explosion
and/or fire.

Please ensure the above precautions are strictly observed by related divisions including production
departments, sales departments and external subcontractors. For additional details and information, please
contact our sales representatives.

Panasonic Corporation 2010.5



Panasonic

Beware of Antistatic Conductive Materials

Whenever terminal-mounted backup batteries or coin-type lithium batteries contact conductive
materials, they discharge. Measures to protect semiconductor parts from static damage have been
implemented in plants that use such 1Cs and LSIs. A number of protective materials are presently
being used, and all contain blends of carbon, aluminum and other metals that make them conduct.

Antistatic conductive materials include packing bags, trays, mats, sheets, film and resin
cases. Sheets, for example, have a resistance of 10°to 10° Q, which means that when they contact
the positive and negative terminals of a battery, they will discharge the battery.

In a lithium battery, a current flow of several UA to several mA reduces its voltage and
electrical capacity. We recommend constant attention when using batteries around protective
materials.

Examples

A PCB-mounted battery is completely discharged
by contact with the conductive resin case.

A terminal-mounted battery with its terminals
inserted into a conductive mat is completely
discharged after several days.
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Conductive mat
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Batteries left on a work bench with positive
and negative terminals in direct contact with
the grounded rubber sheet cover are completely
discharged. Ground wire

PCB-mounted batteries are
discharged by contact with
spacers and conductive
rubber sheets.

Conductive sheet

For more information, please make contact with your local dealer.
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Maintaining Better Battery Contact

Preventing Accidental Memory Erasure

Coin-type Lithium batteries are widely used for memory backup purposes. However,
there have been an increasing number of cases of accidental memory erasure due to

inadequate battery contact.
To prevent unexpected memory erasure, consider the following tips for proper use.

< Long-term Continuous Battery Use >

+ Use a battery with solderable tab terminals, so that the battery can be
permanently soldered to terminal pads on the circuit board (Fig. 1).
« If the battery requires periodic replacement, use a battery holder (Fig. 2) or a

battery with in-line lead connectors (Fig. 3).
The battery holder can be adjusted to suit any Panasonic lithium battery (Fig. 2).

< Batteries Requiring Short-Term Periodic Replacement --- Using batteries without
solderable tab terminals or lead connectors >

» Use gold- or nickel-plated steel or stainless-steel strips for batlery terminal
contacts. Terminals made of gold-plated phosphor bronze will ensure contact with
long-term stability.

+ Y.shaped terminals (double contacts) for both the anode and cathode offer very

stable contact (Fig. 4).
Each contact on the Y-shaped terminals requires a minimum contact pressure of

2-10N {approximately 200~1000gf} (Fig. 5).

« To guard against momentary contact failures of a few milliseconds in duration,
use the tantalum capacitor-diode-resistor circuit shown in Fig. 6.

* Do not touch the contact surfaces of the battery with bare hands. as this will
increase the contact resistance and impair proper contact.

Figures 1 through 6 show examples of how to ensure proper battery contact.

Fig-1 (Soldered)

Fig-4 Fig-5 (Contact pressure) Fig-6
2~10N
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For more information, please make coniact with your local dealer.
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