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This product is a consumer product which is used in a hermetically sealed state. So, it is not an object of the
SDS system. This document is provided to customers as reference information for the safe handling of the
product. The information and recommendations set forth are made in good faith and are believed to be accurate
at the date of preparation. Panasonic Corporation makes no warranty expressed or implied.

PRODUCT SAFETY DATA SHEET

1 Product and Company Identification
Name of Product
Name of Company

Address
Division

Department

: Manganese dioxide lithium battery

: Panasonic Corporation, Automotive & Industrial Systems Company
: 1-1 Matsushita-cho, Moriguchi City, Osaka, 570-8511, Japan

: Energy Device Division

: Engineering Department

Telephone number : +81-6-6994-4537
2 Hazards Identification
GHS Classification : Not applicable
Hazard : Electrolyte and lithium metal are inflammable.
Risk of explosion by fire if batteries are disposed in fire or heated above 100
degrees C.
Stacking or jumbling batteries may cause extemnal short circuits, heat
generation, fire or explosion.
Toxicity : Vapor generated from buming batteries, may imritate eyes, skin and throat.
3 Composition/information of Ingredients
Component Material CAS No. Content
Positive electrode Manganese dioxide 1313139 12~50wt%
Negative electrode Lithium metal 7438-93-2 0.5~6wt%
Electrolyte 1,2-dimethoxyethane 110-71-4 1.5~3.5wt%
Lithium Perchlorate 7791-03-9 0.2~0.7wt%
Organic electrolyte - 2.5~ Twt%
Others Steel 7439-89-6, 7440-47-3 30~85wt%
(Steel or Plastic parts) Polypropylene 9003-07-0 0.5~10wt%
Lithium content per cell
Model Lithium Model Lithium Model Lithium Model Lithium
Number content(g) Number content{g) Number content{g) Number content{g)
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 0.18
CR1612 0.01 CR2016 0.03 CR2450A 0.17
CR1616 0.02 CR2025 0.05 CR2477 0.29
CR2032 0.07 CR3032 0.15
CR2050B 0.10




Pa H Energy Device Business Division
nasonic Automotive & Industrial Systems Company

Lithium Battery i ration
Ref. No. CCRE-PSDS-01 Farion; COI’DO 2
Effective Date: April 1, 2016 1-1 Matsushita. Moriquchi City, Osaka

570-8511. Japan

Page2/5 Tel +81-6-6991-1141

http //panasonic net/'ec/

4 First Aid Measures
The product contains organic electrolyte. In case of electrolyte leakage from the battery, actions described

below are required.

Eye contact : Flush the eyes with plenty of clean water for at least 15 minutes immediately,

without rubbing. Get immediate medical treatment. If appropriate procedures
are not taken, this may cause eye injury.

Skin contact : Wash the contact areas off immediately with plenty of water and soap. If

appropriate procedures are not taken, this may cause sores on the skin.

Inhalation : Remove to fresh air immediately. Get medical treatment immediately.

5 Fire Fighting Measures
Extinguishing method : Since vapor, generated from buming batteries may make eyes, nose and

throat immitates, be sure to extinguish the fire on the windward side. Wear the
respiratory protection equipment in some cases.

Fire extinguishing agent  : Alcohol-resistant foam and dry sand are effective.

6 Accidental Release Measures (in case of electrolyte leakage from the battery)
® Take up with absorbent cloth, treat cloth as inflammable.

Move the battery away from the fire.

7 Handling and Storage

When packing the batteries, do not allow battery terminals to contact each other, or contact with other
metals. Be sure to pack batteries by providing partitions in the packaging box, or in a separate plastic
bag so that the single batteries are not mixed together.

Use strong material for packaging boxes so that they will not be damaged by vibration, impact,
dropping and stacking during their transportation.

Do not recharge batteries. Do not deform batteries.

Do not mix different type of batteries.

Do not solder directly onto batteries.

Do not let water penetrate into packaging boxes during their storage and transportation.

Do not store the battery in places of the high temperature or under direct sunlight.

Please also avoid the places of high humidity. Be sure not to expose the battery to condensation, rain
or frozen condition.
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14 Transport Information
During the transporiation of a large amount of batteries by ship, trailer or railway, do not leave them in the
places of high temperatures and do not allow them to be exposed to condensation.

During the transportation do not allow packages to be dropped or damaged.

Proper shipping name : Lithium metal batteries
UN Number, UN Class  :UN3090, Class9  (for the Air transport by PI968 Section A or IB)

: Exemption (for the Marine transport and the Air transport by Section Il of Pl 968,

969 or 970)
Even though the cells are classified as lithium metal batteries (UN3090 or 3091),
they are not subject to some requirements of Dangerous Goods Regulations
because they meet the following:

1. for cells, the lithium content is not more than 0.3g;

2. each cell is of the type proven to meet the requirements of each test in the

UN Manual of Tests and Criteria, PartIll, sub-section 38.3.
3. each cell is manufactured in ISO9001 certified factory.

Please refer to the following reference information about concrete ways of transportation. Actual content of
packaging label and shipping documents varies by shipping companies. Make sure to confirm in advance
with your shipping company.

Information of reference

Packing Instruction(Pl)/
Reference . . Note
Special provision(SP)
Air transport IATA (2)(5) Pl 968 Section 1 A Cells, Cargo Aircraft only; Net quantity per package
Max. 35kg
Pl 968 Section 1 B Cells, Cargo Aircraft only; net quantity per package
Max. 2.5kg
Pl 968 Section IT Cells, Cargo Aircraft only, not more than one package
in any single consignment; net quantity per package
Max. 2.5kg
Pl 969 Section II Cells packed with equipment
P1 970 SectionI Cells contained in equipment, button cell batteries
Marine transport IMDG (3) SP 188

15 Regulatory Information
|ATA Dangerous Goods Regulations
IMO Intemational Maritime Dangerous Goods Code
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16 Other Information
This PSDS is provided to customers as reference information in order to handle batteries safely.
It is necessary for the customer to take appropriate measures depending on the actual situation such as the
individual handling, based on this information.

In California only, packages that contain CR lithium coin cells and the Owners/Operating Instructions of
products that contain CR lithium coin cells must include the following statement: "Perchlorate Material -
special handling may apply, See www.dtsc.ca.gov/hazardouswaste/perchlorate”.

The effective date for this Perchlorate label is July 1, 2006 for non-consumer products and January 1,
2007 for consumer products.

References (1) UN Recommendations on the Transportation of Dangerous Goods, Model

Regulations

(2) IATA Dangerous Goods Regulations 57th Edition (2016)

(3) IMO International Maritime Dangerous Goods Code 2014 Edition

(4) UN Recommendations on the Transportation of Dangerous Goods,
Manual of Tests and Criteria

(5) IATA Dangerous Goods Regulations 57th edition Effective 1 January 2016
ADDENDUM

(END)
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FHOTHIN
X @it
wosg | Chnese CR2032 (3.0V 225mAh)
Name of Sample %j{ Lithium Battery
English CR2032 (3.0V 225mAh)
SHECN TR
g&h%{y‘_ i FEgEr kR 2t/ Panasonic Corporation
onsignor
AL P pepie DO e Fo B, , e .
Manuticturar 2 TRl Bk 221t/ PT. Panasonic Gobel Energy Indonesia
K38 A ik BAaE(CET RS mrIEINE)
Test Method UNITED NATIONS  “Recommendations on the TRANSPORT OF DANGEROUS GOODS ™
FITERRHE B A E Kk Tfab fei:s @i $)
Criterion UNITED NATIONS  “Recommendations on the TRANSPORT OF DANGEROUS GOODS ™
CERLPAN ) fE
Appearance Coin type
Sz B =Tl
MRz B3 2008/4/1-2008/8/5 H iR
Test Date Sample No
\ EERURAS . AURNE; REhiIRAE, oSS, AMERWRAE
A 15 H PhfiAR BRI RIS
Test Items Altitude simulation, Thermal test, Vibration test, Shock, External short circuit,
Impact, Forced discharge
L3 - RS A SRR UN3K. AW, 48 A,
o3 The sample has passed the test items of UN38.3.
¢ :g;
AN
e H #(date) : 20084F (v) 08A (m) 5H8 (d)
ges
Remark
" H A KIRAFSF O e TETIE] &
A BT i BB B 2w bs 570-8511

1-1 Matsushita—cho,Moriguchi City
Consignor Address 8 i Post Code
Osaka, Japan

vt A HE % (the title of approver): #it#E Approver: T L f;-'{ni‘-:, I
Wi & (i K (Director of Quality Assurance)

O & {R3F £H&(Manager of Quality Assurance) #i#% Checker: 7 %oxw}/w
CIJE & {R4F 34T T 3fi(Chief Engineer of QA)

F 4 Appraiser: . 7
2. September. 2014 No.1 Sieli-thaels Panasonic Confidential
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T2 N
b B R S AR N
Fs s B Standard Reguirement Gt R _J“ =at HiE
T Name of Test ltems or the Clause Number Test Result C I_L‘H.- Remark
onclusion
of Standard
WK FNARAE F M 3s.3¢4m)
il o o PG ESS! A
: S EELURAE | 38.3 Test 1-1 o &t
; p ; See
Altitude simulation | UN Manual of Tests and Criteria — Passed
Section (41%) 38.3 Test T-1 SCHpIE
RS FIARHE T M 383040 50 R
5 A 38.3 Test T-2 : - e
2 See
Thermal test UN Manual of Tests and Criteria Appendix 2 Passed
Section (4'1) 38.3 Test T-2 APRENALX
A4S FndR e F A 38,304 -
o PR A
\ RahitAs 38.3 Test T-3 o e
Vibration test UN Manual of Tests and Criteria F\ i3 Passed
Section (4'") 38.3 Test T-3 ki
R4S FNARHE F M 38.3(4)
i . DR Fe4 L
q ik v v 38.3 Test T-4 i &1
Shock UN Manual of Tests and Criteria ~\ ' ] Passed
Section (4') 38.3 Test T-4 SR ERE
—_— A FoAR e 38.3(4'h) B
sty | MEPIRETH RHES | o
& : 38.3 Test T-5 “ =
d External short - e See
Sl UN Manual of Tests and Criteria \ fix 5 Passed
Section (4'") 38.3 Test T-5 PSR
WA FndR e F M as.304) WHEG
5 IR AL 38.3 Test T-6 . X
ce
Impact UN Manual of Tests and Criteria jix 6 Passed
Section (4') 38.3 Test T-6 Anpsndie 5
IR FNARAETF A 38.3(41) -
- - VG E g N
; sB I ALEBIRAY | 38.3 Test T-8 " & /
] ) See
FForced discharge LN Manual of Tests and Criteria —— Passed
Section (4th) 38.3 Test T-8 WELENAR |
MBS IAEE 1% / Test Environment Condition IRIEBE B 15-25°C / Ambient Temperature:15-25TC
¥ In B
A ETARES iR Test ltems
5 H acLe il i
Sul;u:.nil wied AR 2. 7 S 4k
Test Condition T e Name Post Code
Subcontracted
Laboratory Hh ik BiF g
Address Tel

2. September. 2014 No.2
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19 | same |2.880 —~ 2881 - [o0.00 -
20 | xEteE | 2892 — |2892] - [o0.00 —

Appendix | TR
e IR H 4 RS
No. Name of Test Items Altitude simulation
ij,:ﬁj . RAE AT Before RS Afer ﬁ% ﬂ@@g Kﬂﬂﬂ
58| T TEE [FRRE| FR | FBREE| Ve | Reda | HR
Sampld  giate Mass ocv Mass oy || boss 0Cy Other
No. (2) ) (0) ) (%) (%) Event
1 KH® | 5866 | 3.203 | 2.866 | 3.204 | 0.00 | 100.0 0
2 | KM% | 5869 | 3.203|2.869|3.205 |0.00 | 100.1 0
3 | AM% | 2896 | 3.206 | 2.896 |3.207 |0.00 [ 100.0 0
a | FME | 5866 | 3.206 | 2.865|3.207 |0.03 | 100.0 0
5 | X#%® | 2890 3.205 | 2.890|3.206 |0.00 | 100.0 0
6 | KA%® |2870]| 3.206 | 2.869 | 3.207 |0.03 | 1000 0
7 | KBRS 12873 3.203 | 2.8733.205 | 0.00 | 100.1 0
8 | X%%® |2871| 320428703206 |0.03 | 100.1 0
o | #H®= | 2878 3.206 |2.877|3.208 [0.03 | 100.1 0
10 | A% | 2868 | 3.205 | 2.868 |3.206 |0.00 | 100.0 0
11 | ®EHEE |2869| - |2.868| - |0.03 - 0
12 | TEHER | 2845 - | 2.844 - | 0.04 - 0
13 | EEH= | 2.899 - | 2.899 - | 0.00 - 0
14 | ZERE | 2838 — | 2.838 - 0.00 - 0
15 | ZERE | 2.900 = 2.899 - 0.03 - 0
16 | =eme |2878] - [2878] - [0.00 - 0
17 | eeme 2842 - [2842] - [o0.00 - 0
g | =eme | 2863 - [2863] - [o0.00 - 0
0]
0

Rk LR, VIS, D-fRfk, R, F-fik, 0-EiE, TR, LR, CBE, X
Note: L-leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, 0-No leakage, no venting,
no disassembly, no rupture & no fire.

2016-11-11,4/12 . ~ i )
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Appendix 2 HITUFAT

F&S 1. AR B 4 Fr PR

No. Name of Test [tems Thermal test

Bdh | g o o RAG AT Before A/ Afer FE | fissmE| Hit

B # g FART LAY .

2] N Fe |FREE| BE |FBaE| Mes Residual M4
Sampld  ga0e Mass OCV Mass oy | Less OCV Other

No. (g) (V) () (V) (%) (%) Event

1| A¥% | 2g866| 3.204 | 2.866]3.233 | 0.00 | 100.9 0
2 | A% | 5869 3.205| 2869|3232 |000 | 1008 | O
3 | AME | 5896 3.207 | 2.895(3.233 [ 0.03 | 1008 0
a | A% | o865 3.207| 2.865|3.234 | 0.00 | 1008 0
5 | AH%® | 5890| 3.206| 2.890]3.234 | 0.00 | 100.9 0
6 | *%%® | 2869 3.207|2.869|3.235 |[0.00 | 100.9 0
7 | F%® | 2873| 3.205| 2.873| 3.234 | 0.00 | 100.9 0
8 | FH® 12870 3.206| 2.870|3.234 | 0.00 | 100.9 0
9 | A%® | 2877| 3.208| 2.877|3.236 | 0.00 | 100.9 0
10 | A%% | 2868 3.206| 2.867 | 3.235 | 0.03 | 100.9 0
11 | EEER | 2868 - |2868| - |o0.00 - 0
12 | ZEEKE | 2844 - | 2.845 - | o.00 - 0
13 | 7=T®R | 2.899 - | 2.899 - | 0.00 - 0
14 | ZETHE | 2838 - | 2.839 - | 0.00 = 0
15 | TEK= | 2.899 - |2.898 - | 0.00 - 0
16 | m®R®R | 2878 - 2.878 - 0.00 - 0
17 | =eme [2842| - [2843] - [o0.00 - 0
18 | MR | 2,863 - 2.863 - 0.00 - 0
19 | tme | 2.881 — | 2880 - o003 L 0
20 | KR | 2.892 - 2.891 - 0.03 - 0

£k L-RiE, V-IRS, D-fiRfk, R-EEZR, F-#k, 0- LR, TRS, LAIE, LTBR, £ X
Note: |.-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, 0-No leakage, no venting,
no disassembly, no rupture & no fire.
2016-11-11,5/12
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Appendix 3 TSN
Bl A B 455 REh A
No. Name of Test [tems Vibration Test
& i) . RAG AT Before IRKE T After FE | fesE| Hit
=] 1=k FAN WS .
H‘Egj Entple ﬁ% ﬂ:% %E Eﬁ% ;:FB:&EEE Mass Rvsl(lu.al I}ﬁ!‘%
Samplef  grace Mass ocv Mass oy | Lo OCY Other
No. - () (V) () o) (%) (%) Event

1| KR o866 | 3.233 | 2.865 [3.245 |0.03 | 100.4 0
2 | K% 12869 | 3232 |2868[3.244 |0.03 | 1004 0
3 | AM® | 2805 3233]|2895[3.243 |0.00 | 1003 0
a | A% 1865|3234 |2865(3.248 [0.00 | 1004 0
5 | KM%= | 5890 | 323428903246 |0.00 | 100.4 0
6 | %% |2869 | 323528693245 000 | 100.3 0
7 | KM® | 5873|3234 |2872|3.245 |0.03 | 1003 0
g8 | X#% 2870|3234 |2870|3.245 [0.00 | 1003 0
o | KM= |2877| 3236|2877 [3.250 |0.00 | 100.4 0
j0 | KM%= |5867| 3235|2867 (3.246 |0.00 [ 1003 0
11 | EEME | 2868 - |2868| - |[0.00 - 0
12 | JEEHE | 2845 - |2845| - |o0.00 ~ 0
13 | E2#®E [2.899 - |2899| - |o0.00 - 0
14 | ETBE | 2839 - | 2.839 -  |o0.00 - 0
15 | xEH®E | 2899 - | 2.899 = 0.00 = 0
16 | xEHE 2878 — | 2.878 - 0.00 - 0
17 | Rk [2.843 - | 2.843 —~ 0.00 - 0
s | ©2n® 2863 - [2863] - [0.00 = 0
1o | em= |2880| - |[2880| - [o.00 = 0
20 | EEME | 2.891 s 2.891 - 0.00 - 0

Bk L-BRi, V-IBS, D-RRfk, R-EZ, F-EA, 0- LR, ERS, LR THER, ik
Note: L-lLeakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, 0-No leakage, no venting,
no disassembly, no rupture & no fire.

2. Sepiember. 2014 No.5 2016-11=11, 6712 Panasonic Confidential
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Appendix 4 HOTIHE6R

F& T-4 FMIR B 4 Fr HEARAE

No. Name of Test ltems Shock Test

*f”% . RALH] Before R SE Afer ﬁ% iqj% %E ﬁnﬁﬁ
@l o | BE FEERE| RE |FREE| M | Redul fIRR
sl S| e o e o) ]S | e
1 KR | 2865 | 3.245 | 2.865 | 3.254 |0.00 | 100.3 0
2 | FE 15868 | 3.244 | 2.868 |3.250 |0.00 | 100.2 0
3 | FH® 5805|3243 |2.895 (3251 |0.00 | 100.2 0
4 | FH® 15865| 3.248 | 2.865[3.257 [0.00 | 100.3 0
5 | A#%= | 5890 3.246 |2.890|3.253 [0.00 | 100.2 0
6 | F%% |2869|3.245 2869|3251 [000 | 1002 0
7 | A%E 2872|3245 (2872 (3.253 |0.00 [ 100.2 0
8 | F%%® |2870| 3.245|2.870[3.254 [0.00 | 1003 0
9 | K#= |2877|3.250|2.877 [3.259 |0.00 | 1003 0
10 | A%® | 2867 | 3.246 | 2.868 |3.254 |0.00 | 100.2 0
11 | EEER | 2868 ~ |2868| - |o0.00 - 0
12 | EBAR [ 2845 ~ | 2845 - 0.00 - 0
13 | =®H®E | 2899 - | 2.899 - | o.00 - 0
14 | E®BE 12839 - |2838| - |[0.04 - 0
15 | &= | 2.899 = | 2899 s 0.00 - 0
16 | x&ME | 2878 - | 2877 - 0.03 - 0
17 | eeme [2843] - [2844| - |0.00 = 0
18 | TEBX®E | 2863 - |2.863 - 0.00 - 0
19 | xtmm |2880| - [2879] - [oo3 = 0
20 | xEnE | 2891 — |2891| - o000 = 0

FiE L-RiE, V-5, D-fRMR, R-8E%, F-kk, 0-EHREE KRS, LRI, TBE Lk
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 AR e F
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Appendix 5 FOTUETR

F& T-5 IR B 4 Fr NERRIRE

No. Name of Test ltems Exernal short cireuit
Nam Test ltems
s | RS HaRER®IEE HihiR 5
Sample No. | Sample State Max. External Temperature('C) Other Event

o

1 ol ) 62.6
2 b tiidec 60.8
3 otk dacd 60.4
4 bt 61.6
5 i 63.2
6 ) 63.3
7 ol 60.8
8 R 61.4
9 i 61.6
10 ot 60.1
ST

1 1 Fully Discharged 5 7'2

e

12 Jully Discharged 5 6 u 9
EE L
13 Fully Discharged 57-5

eI
14 |7u': Discharged 56.8
e
\:rr:\ Discharged 5 6' 7

15
16 | ZEKE 57.3
17 b 57.9
18 | ETHE 56.5
19 s 56.3

2 B 56.8
Fvk: D-fR{K, R-BEZ, Pk, 0- BRRK, LR, Tk

Note: L-Leakage, V-Venting, I)'I)isns:«vn_lh]_v, R-Rupture, F'-Fire, 0-No leakage, no venting,
no disassembly, no rupture & no fire.

CoopPoCc oo clcjocojloclcolo|lo o |lo oo

2. September. 2014 No.7 MRk Panasonic Confidential
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Appendix 6 978

Fe | I H 4 5 A

No. Name of Test ltems ioyged e

i sis | B A dn R R A R HIL R

Sample No.| Sample State | Max. External Temperature('C) Other Event
21 s 33.2 0
22 bt 37.3 0
23 kot 37.1 0
24 R 32.6 0
25 il 30.4 0
26 e, 29.1 0
27 ik 29.9 0
28 Ep 30.3 0
29 T2 28.5 0
30 Feme 29.5 0

& D-FR(E, F-f2k, 0- AR, Tk
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.8 Aee13m1 Panasonic Confidential



pgmasanic Corporation

lad Systems Company

Panasonic
A T BB SRRk RS

F gk

Panasonic Corporation
Appendix 7

------ b7
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HOTIFHIN

S A

s 010 B 4 F

No. 1=B Name of Test Tiems Forced Discharge
HE5E | HanilS RGN Z
Sample No.| Sample State Event

31 bl 0

32 4 e

33 L

34 b

35 Fuls Discharged

37 LI

38 »{f_ Discharged
39 o

b

t

=

ot
clo|ojo|lojeo|o |o|o

40 TC R

it D-RRIK, F-#2k, 0- CARK, Lk

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

0-No leakage, no venting,

2016-11-11, 10712 Panasonic Confidential
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FITIEIN
P fEERh
feo 4 e | Chinese CR-2032L/BN
Name of Sample HLL Lithium Batterv
English CR-2032L/BN
R A
)%&?’—fﬂ. F2 FEger Al #k U2 %t/ Panasonic Corporation
Consignor
s 2 T 2P Bk 2/ PT. Panasonic Gobel Energy Indonesia
Manufacturer
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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 roﬁ:e.:eln;:;ti:re
1 | Open circuit voltage | Voltage between terminals (Min)| 20 +/- 2°C 31V 3.1V
2 | Internal resistance | 1kHz sine wave method (Max.) | 20 +/- 2°C 20Q -
. . Continuous discharge (Std.) _ o~ | Load: 15kS2| 1183h 1133h
Discharge duration [~ " Siecharge (Min) |20+~ 2°C|cut offv : 2.0V [ 1041h 1019h
4. Indication
4.1Below 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)

43. 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
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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

5.2. Open circuit voltage

5.3 Internal resistance

5.4. Discharge duration

5.5. Anti—leakage

5.6. Storage characteristics
(1) Open circuit voltage

(2) Internal resistance

(3) Discharge duration

5.7. Appearance

Start

1h

1h

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.

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.

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.

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.

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.

End

60 +/- 2 °C

-10+/-2°C

\

|Tcyc|e =4 hours

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.

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

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.

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 resoclution.

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 reasonable
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 inorder to prevent deteriorations

from heat.
- Keep the battery away from high humidity such as 85%RH or higher in order to prevent dew condensations
on the battery that may cause to electrical leakage,
- 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 |ife, 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 caneasily be swal lowed. They must be kept out of the reach of small children.
Also, in the 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 1.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
life. 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 totally 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

Refer to the product drawing

2-Tray for 20pcs.

3-Shrink Packing for 200pcs.

4—-Quter Carton for 4000pcs.

PP Tape (50mm)

"UL Mark”

® “Dustbin Mark”
"\ S
MH12210 K

Case Mark

Arrange cells negative side up

x 20

VTCP Mark

PT. Panasonic Gobel Energy Indonesia

Product No. : CR-2032L/BE Drawing No. 239-BC-86 +
Product name : Lithium battery

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

1-Product

Empty tray as lid
(¢ 20 type)lpc.

é

10-stack piling

_Alignment

Product No.
Panasonic BRAND
200pcs. x 20
XX XX —_—
|
Date of shrink packing
(4-digit)

"
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[/ VAA
\\\‘@

\

/
I

AN

ot

U

7y
‘\\

Packing List

Dimension : 295X 360 X 237mm
M3 : 0.0251m?®
Net : 11.6kg 2.9g/1pc.
“iross : 13.5kg

unit: mm

Panasonic Corporation
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. Precaulions for Use
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lease pay atteniion 1o the following poinls in order to mainiain satisfactory opera—
ng condilions,

Use nicke] plaledisteel or stainless steel) for power lerminal contacts.

To ensure stable contact, the contact pressure for power terminals nust be al 2010
10N

¥hen measuring battery voliage, use 23 meler with an internal resistance of 1 MQ or
greater. Correct voliage measurementis cannot be obtaired otherwise,

Batieries are exiremely sensitive to the adverse effects of humidity. Be sure o
store them in a place which is dry and subject to Jittle temperature change.

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

1f button—type batteries are kept in contact with each other, the (+) and (—)
terminals may short—circuit, sreathly shortening their serviceable life.
Bution—type batieries may expand slightly durinz. use. Therefore , sufficient space
must ‘be provided For this expansion when designing eauipment.

Befor inserting batteries, check to confirm that the terminal contact surfaces on
both the equipmenl and 1he bat{eries are clean and that they are not deformed.

If the contaci surfaces are dirty, clesn and-dry them thoroughly before inserting
batteries.

Batteries of the same size and shape may differ in type -and grade. F¥hen exchanging
batieries, confirm that they are the correct type by checking the identification
symbol (designated by 1.E.C. standards) provided on the battery. . E
Lithium primary batteries continue 1o register high voltage even toward ihe end of
tneir serviceable life. As such, they may be mistakenly judged as yet being sironsg.
If one of several batteries being used in 2 set is found 1o be exhausted, It can be
assumed that there is very litile life remaining in the others even though they may
continue {o register high voltage. ' .

It is therefore advisable to exchange al] of the batteries at the same tinme.

The direction'of polarity in a battery may reverse as it nears the end of ils ser—
viceable life. This occurs when it is the first among several batteries being used
in a sel to be exhausied. It is nol due to an abnormality in the battery itself.
Bhen @ lithium battery is short—circuited, even slightly. 8 certain amount of time
is required for its voltage ovipul to recover compleiely. I the electrical chara—
cleristics of Lhe batiery are measured before a sufficient amount of {ime has passed.
the battery may appear o be malfunctionihg when actually i1 is merely in a-state of
recovery.

he batteries should be used correct]y. olherwise the set may be damaged due lo
akage trouble. Therefore. keep the Tollowing precautiions in mind.

.Do not charge. short—circuit, disassenble, heat or dispose the battieries in fire.
insert the batteries in correct polarity position.

Do not direclly solder to balleries,

Do not use spen! batieries with new ones.

Small—sized batleries can easily be swallowed.

They must be ken! ont of the reachol small children.

Also. in the design of battery powercd equipment. Care should be laken lo ensure
thal batieries cannol be easily removed by children.

2
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Panasonic

Battery Safety Practices
Avoiding hazards in lithium battery handling

& W . Mishandling batteries can cause battery leakage, heat generation, rupture, ignition etc.,
arning 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) P
: Fig. 4

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

please isolate plus and minus poles by adhesive 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.

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.

Connection with battery charger

WASEsEEsNLEREIEESIsRRRaaRRTRRERsRaRaRRa TR

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, {ilm and resin
cases. Sheets, for example, have a resistance of 10°to 10° ©, 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

ey S e e i e e e

" APCB-mounted battery is completely discharged
by contact with the conductive resin case.

A terminal-mounted battery with iis terminals
inserted into a conductive mat is completely
discharged after several days.

(-) \

e e ———

_______________________________________________________

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

N s e o R

For more information, please make contact with your local dealer.

Panasonic Corporation
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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).

« 1f 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 >

e Use gold- or nickel-plated steel or stainless-steel strips for battery 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.

f‘ig-l (Soldered)

Fig-5 (Contact pressure) Fig-6
2~10N .

s l
=y || il

For more information, please make contact with your local dealer.

Panasonic Corporation



