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Suggestion of Battery for loT Devices with LWPA Unil:2023.12.31

Submitted toJE¥EHF

Expected max current and cut off voltage depend on the design of IoT device.
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loT device actual examples using CR cylindrical batteries Uni2023.123L

Amount of loT applications is growing in recent years.
Our battery has been installed in a lot of products.

Traffic / Asset Management " Smart metering

Smart Parklng Telematics GPS Tracker Oil tank monitoyring VAV Water Meter Gas Meter

Infrastructure Security / Smart building

Bridge deterioration Smart Manhole Water level

. mart Lock i
monitoring monitoring Smart Loc Fire Alarm Water level sensor

N
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Global legislation
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Global legislation trend of fire alarm
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Accelerate Ieglslatlon to install residential flre alarm system around the world
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Fire alarm legislation Country Overview

Region Country Scope

Deadline

Building coverage

Standard
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Remarks

warranty

NA Done by some . . Fire alarms in 35 states, smoke alarms in 25
USA State states Private and public 10 years states. Gradually warrants for 10 years.
Done by some . . 9 . .
Canada | State states Private and public ) %%@ég ‘ Ontario, Fine system
EU UK | Country| Done 2006 Private and publlc‘.“"f’/?\g@{eéfoéo N
Germany | State [one by some states Prlvate and publ|ck\,l\ff‘f‘\,\{1@&@5}9&\\'\\ " “Done by 13 out of 16 states
{52V ‘0\ ; 5o (/\“ q P
France | Country| Donein 2015 | New pnvate and publlc %Of“fifg%ye‘?a?s Private by 2016. No enforceable
Sweden | Country Done in2006 Prlvate and publlc 110 years (Since 1998)
Spain | Country OnIy publlc 10 years
ltaly | 78D | %TBB,
Turkey New private and public No enforceable
Russia New private and public No enforceable
Poland | Country | Done in 2010 Only public
APC Japan | Country| Donein 2011 Private and public 10 years
Australia | Country | Done in 2006 Private and public 10 years
HK All Done in 2006 No enforceable
China [Province Shandong province, Shanghai
Taiwan Done in 2017

Panasonic INDUSTRY
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Presence or absence of fire alarm system in the USA oo e e

Mandatory 10-year smoke alarm States/City
* Mandatory smoke alarm States are 39,
* Mandatory 10-year smoke alarm States/City are 18,
* But specifically set a deadline, and it is past States/City are 5.

g ceadtine | pop

Population : as of 2015,

| Wikipedia

Washington State HB1824 July 1, 2027 6.2 million

Connecticut SB1012 & HB1012 No-effective date yet 3.6:million

Massachusetts S 1249 & H 2109 No effective dateyyet 6.7 million

Florida SB704 & HB 535 No effective date yet 19.6 million

New York S6383 Aprild,/2014 20.0 millionCleanup bill for the 2015 bill
Milwaukee, WI June'; 2013 Oct’1, 2017 1.0 million

Madison, WI Aug-1 2010 0.3 million

Indianapolis, IN July 1, 2014 0.9 million

Frederick, ML Apr 1, 2018 0.07 millionBuilt on or after Jan 1, 2008
California SB745 Aug, 2013 Jan 1, 2015 38.4 million

Oregon Jan. 1998 3.9 million

Lousiana Jan. 12011 4.6 million

North Carolina Jan. 1, 2013 9.8 million

Georgia Jan. 30, 2014 10.0 million

Maryland July 1, 2013 5.9 million

Phoenix April 18, 2014 4.7 million

Philadelphia Nov. 27, 2012 6.1 million

Louisville April 10, 2013 0.6 million

US Dry battery company against to change 10-years non-replaceable, non-removable battery.
But Mandatory 10-year smoke alarm States/City are gradually expanding.

Panasonic INDUSTRY
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Europe Promotion Country & Framework onil2025 123

Promotion of examination of equipment specifications in Europe, centering on

UK, Germany, France, Italy How EN54 are made?
Regulation
of CE;’::':;'/ National
European CEl\ll ENS4
Union

oty M,

*Each country of the European Union has its own committe with its EN54 following directives of CEN/TC72

European directive compliance countries

Construction

R ° y
Products ~E France S61G
Regulation

89/106/CEC

Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany. Greece, Hungary, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, UK.
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German state legislation / implementation deadline
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We expect replacement demand of 7.5 million fire alarms in 2018-2019
(= 4.5 million people / 3 people in a household * 5 fire alarms in a household)

po‘)rglr?l:ion State lagislation | ™mPementationtermior | 65 ation ratio amount

9 Schleswig-Holstein 2005/1/1 2008/12/12 2,832,950 3.4% 3.4%
Mecklenburg-Vorpommern | 2006/4/18  [2009/12/31 (- /) |" 17072668 21%  5.5%
............................................................................. D i .- e S v G e e PR
alatinate 2003/12/22" ' p012(7112 ot | 4058843 4.9% 12.5%
............................................................................. e g B e
............................................................................. o O g
............................................................................. A T e e s
............................................................................. e S
............................................................................. e B R B i

North Rhine-Westphalia | 2013/4/1  pol7iul | 18058105 219%  56.6%
............................................................................. T e e B
............................................................................. D e B i

Baden - Wurttemberg | <nfay <nfas 10735701  13.0%  87.6%

The State of Sachsen |  <nlay <nfa> 4273754 52%  92.8%

The State of Brandenburg |  <nay <njas 2550483 31%  95.9%
............................................................................. T e S e E s

total 82,437,995
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Metering

Electricity
Gas
Water
Heat
Heat cost allocator
and so on
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Opportunity of industrial battery Sabitiad LR T

Battery is required for each functions of smart meters

Electricity meter

® Battery usage ® Required specification to battery
- RTC back-up - over-IQyéars'life time
~fow'rate.continuaus current discharge

Gas meter
@ Battery usage ® Required specification to battery
- Measurement of - No resistance increase for a long time usage
gas flow - high rate pulse current discharge
- Valve running - over 10 years life time

- RF transmission

Water meter

® Battery usage ® Required specification to battery
- Measurement of - No resistance increase for a long time usage
water passing - high rate pulse current discharge
- RF transmission - over 10 years life time

Panasonic I N DUST RY Picture: https://pixabay.com/ Panasonic Corporation Industrial Solutions Company | 11 I N
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Growth of Smart meter St R T

Electric, gas and water meter are developing as smart meter recent years.
Battery’s demand for communicating data is expanding.

Introduce Smart meter
Gas (AMR/AMI)
] influence™~"" "
Introduce AMR Introduce Smart meter(AMI)
Europe/America AN

Year

Electric Structured Smart Grid

Europe/America

~2000

AMR : Automatic Meter Reading 2015 LoRa/Sigfox
AMI : Advanced Metering Infrastructure service start 2018 NB-loT service start

_ Growing LPWA
By smart metering

® Realize the accurate measurement
® Reduction of labor cost for reading a meter

® Analyze big data from collected reading data

Panasonic I N DUSTRY Source: Japan Water Research Center Report alpacr!aERE%ol;sgr%taigrﬁ:ndustrial Solutions Company | I N
12
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Requirements of lithium metal cylinder battery for loT devices Submitted to EEHLF

@ Long term reliability (more than 10 years)
@ Detection for residual capacity of battery

@sSafe and environmental friendly

Panasonic I N D UST RY Panasonic Corporation Industrial Solutions Company | 13 I N



Cell chemistry comparison of Lithium primary battery
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Chemistry

Panasonic CR

General CR

ER

Construction

Spiral Electrodes
Crimping

Spiral or Inside-out Electrodes
Crimping or Laser welding

Spiral or Bobbin Electrodes
Glass Metal Seal

Characteristics

Stable’and low internal resistance
Good pulse capability

Reaction MnO,+Li->LiMn0O, MnQO,#Li—LiMnO, 2SOCl,+4Li—>4LiCl+S+S0,
Nominal Voltage 3.0V 3.0V 3.6V
{ . High Voltage
Good discharge performance Good discharge performance Stable discharge (flat)

Unstable internal resistance
Good pulse capability

Unstable internal resistance
(Passivation problems)

Environment

Environmental friendly

-40°C to 70°C(85°C) -40°C to 70°C -40°C to 85°C
- Very Good F‘oor . I?oor .
Reliability . Internal resistance increase Internal resistance increase
Over 15years actual operation .. -
reduces pulse capability reduces pulse capability
Safety & Safe Safe Unsafe

Environmental friendly

SOCl, is toxic substance

Panasonic INDUSTRY
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* Long term reliability

Panasonic I N D UST RY Panasonic Corporation Industrial Solutions Company | 15 I N



Superior long term reliability
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Panasonic CR Cylinder Batteries can be used for over 15 years

CR batteries are known as
*High drain capability

*Light weight (High density)
* Quite small self discharge

—

Normal CR ¢ylinder batteries have impedance

increasing after 3™5 years from starting to use.

But...’
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Actual record of application required long term reliability Unil:2023.1231

Fire alarm have to be performed 10 years that established by law.
Battery must be ready for immediate discharge whole 10 years.

y —
L s . 0\ A P " §, o ‘L .
N T\ 108

5 % %
Waiting méthek(% UA)

] ® § W
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Strength of Panasonic battery ni2025 1251

* Detection for residual capacity of battery

Panasonic I N D UST RY Panasonic Corporation Industrial Solutions Company | 18 I N
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Difference of discharge curve between Li-MnO2 and Li-SOCI2 e g =

CR battery can be checked remaining capacity after DOD 50%

A company’s battery discharge curve . . .
3.6V Primary lithium-thionyl chloride [Li-SOCI2] DISCharge curve of Li-SOCI2 is flat to end of

oo MSCHARGE CHARACTERISTICS ¢ +25°C d i S c h a rge .

a5 YV — | | \

o | |

It is difficult to check the remaining battery
= L giun [ R capacity.

i, S gk | e o

Panasonic CR-AGOdiSChéTgJUMM — ey
3.0V Primary lithium-manganese dioxide [Li-Mn
CR-AG 30k(y@+20°c (=3

L

yan®
\Q\%\ 02

SHARA )
AT

Discharge curve of Li-MnQO2 falls down gently
after DOD*50% toward end of discharge.
3.0 e ————

25
20 N\ : : -
It is possible to check the remaining battery

§ 1.5 \\
1.0 capacity by detecting the voltage.

3.5

0 200 400 600 800 1000 1200 1400
Duration [days] *DOD : Depth of discharge

| The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. |
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Strength of Panasonic battery ni2025 1251

* Eco friendly

Panasonic I N D UST RY Panasonic Corporation Industrial Solutions Company | 20 I N



Toxicity of ER battery
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In case the container is damaged, toxic gas could come out and lead to death.

Texas jury awards $29 million in death of oilfield services worker

Jackson Lewis PC

died from d m the explosion. Eeller, 58, walisarmedind [ dhoee -l

The vactimn's Eamnily comtended the bamery was sspoopety B8 rlESLadiis 1if: for use 55 oil e[ldowsholéillng

100l and was keows o be defecnve, sweonding o the FosBW Precs. The liwsuspSiled o Befinti of RellEgs wilk aod

children. mcheded of pross neglgence and alleganons that coqpiey oTABE I notollect much evidence fom e

Company nfficials clamed during 2 federal imrestigation of te imcidem shat all it employees, including Kelley, had been

a5 10 bl becouse ke dad not Joullow the

Housre Prass

4 sepearape frderal mvestigation by OSHA led 10 about $19,000 im proposed penalties apaiet the company 2Ser e agency

winte uhtiple serious ad oy caiods. The company comtesnsd the voslations, and the case was semled afber the Sseretary

of Labeer telad a lawsesr, wath a sreduced penaln,

The £29 malliom award, renderad on Febreary % by 2 Harris Cosnty stabe court jury after a day of deliberstions, consisied of

g the ressaineng 20 percent w the other defeadaar, Excsll, which produced the hamery. Excell senled before cleamg

Jackion Leais PC - Bradiond T. Hamimock, Henry Chajel ardd Mark Sawvit

https://www.lexology.com/library/detail.aspx?g=b8ea46c6-d836-46b1-adcc-139cdcd33401

Panasonic INDUSTRY

:’ ‘ ‘t._.f' jackson lewis

WEA  Fedinusry

@ £29 gellicen verdict sguesar Peodessesnal Darsctionil Estarproess, Inc. (PDE( R oo
the death of 2 Texas calfield services worker killed m an indesirial baery explosion 1(
X

dind when a hithioss thicm chioedSBallery ke was icirmg i SO0 oS0, 201 1. EHe uhimal

He'died when a lithium thionyl‘chloride battery he was
testing explodedon-July 30, 2011.

He ultimatelydied from injuries sustained in the
explosion.

s Much of whan the cosspasy collasied shededingy wed Willsing, cording 1o the Laovsuil L, the

ey dainapes and 525 wallics w posecrve dessapes. Eighty pescent of de blaros v swcivbed o PDE

<Thionyl Chloride>

* Restricted materials by Chemical Weapon Treaty.
Classified as “2"d type materia
for chemical weapon as well as civil purpose.

|II

. It could be used

Panasonic Corporation Industrial Solutions Company | 21 I N




Toxicity of ER battery
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Europe Water Meter Supplier decided not to use ER which has toxicity.

@ Chinese water meter supplier can not export the products installed ER to Europe.
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Toxicity of ER battery Submitted (o REEST
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Toxicity of ER battery Submitted (o REEST
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Toxicity of ER battery
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THIONYL CHLORIDE 1CSC: 1409
Sulfurous oxy chloride
Sulfurous dichloride
Suffinyl chiaride October 2001
Suffur chloride oxide (CI250)
Thiany] dichloride
CAS # 77190-.00-7
UN # 1836
EC Number: 231-748-8
ACUTE HAZARDS PREVENTION FIRE:FIGHTING
In-tase of fire inthe
Mot combustible. Mare reactions surrounding s, Useappropriate
FIRE & |may cause fire or explosion, . extinguizhing media, MO water,
EXPLOSION|Gwes off irtating ortoxic fumes tEDviEact atfhwater. In"case of fire: keep drums, ete.
{or gases) in@ fire. cool by spraying with water. RO
direct cortact with water.
PREVENT GENERATION OF MISTSI'AVOID ALL CONTACT! IN ALL CASES CONSULT A
DOCTOR!
SYMPTOMS PREVENTION FIRST AID
Sore throat. Cough. Burning Fresh air, rest. Half-upright
Inhalation sensation. Shorthess of hreath, | Use ventilation, local exhaust or Jposition. Adificial respiration may
Labaoured breathing. Symptoms  Jhreathing protection. he needed. Refer far medical
may be delayed. See Motes. attention.
Remove contaminated clathes.
Skin Fain. Redness. Serious skin FProtective aloves. Protective Rinse skin with plenty of water or
hurns. clothing. showeer, Refer for medical
attention .
Fain. Redness. Severe dee Wear face shield or eye Zle;rsérr;ﬁﬁi:ﬂttgg::fgttfncr?ffevﬁr?{afstr
Eyes : ) i protection in combination with ; ; .
hurns. breathing protection lenses if easily possible), then
’ refer for medical attention.
Brning sensation. Abdorinal Do not eat, drink, or simoke Rinse maouth. Do MOT induce
Ingestion mind X during work, Wash hands hefore Jwomiting. Refer for medical
pain. Shock or collapse. . .
eating. attention .
Panasonic I N D UST RY Panasonic Corporation Industrial Solutions Company 25
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CR battery leads eco-friendly onil2025 123

It realizes to save the capacity and to use the green product by using
no toxic CR battery

10 years current consumption at gas meter

De-passivation and |/

Capacitor leak 29 Capacitor leakicurrent (- .0 .

current = R e .

De-passivation Saving * 9 Noneed e . No dE'paSS|Vat|0n
. " @ No capacitor

Active mode

® No toxic

—~——

These are to save the capacity

for discharging and lead to save
materials for composing the battery.
It is eco-friendly to use CR battery
composed by no toxic materials.

valve running

B smart card access
1lhours task
1min task

B Standby

EB battery Only CR battery
with Super
capacitor Note : Calculation is based on customer’s specification

Panasonic I N DUSTRY Panasonic Corporation Industrial Solutions Company | 26 I N
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Strength of Panasonic battery ni2025 1251

* Advantage summary of Panasonic CR battery

Panasonic I N D UST RY Panasonic Corporation Industrial Solutions Company | 27 I N
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What is advantage of CR battery? T
ADVANTAGE DISADVANTAGE
Higher Maintenance Capacity loss
Voltage discharge circuit - ez
Range /(to prevent passivation Additional cost , :_ |
. . Additi I/ = ——
(with Capacitor dditional Size —
capacitor, en
RN o [l —
c™ c—=
substance [
ADVANTAGE DISADVANTAGE
No Passivation @ Lower Voltage
: Range (than g \.
N i
ontoxic @ ER) I’ =
High Capacity
Retention |
High Stability T
Performance

Panasonic I N D UST RY Panasonic Corporation Industrial Solutions Company | 28 I N



Discharge Performance of Long-life CR Cylinder

® Collecwor
10 Ce
11 Negat

o~ L B S B

Voltage(V)

“Spiral Structure” provides high'drain ‘discharge performance

4.0

Comparison of’PulseiDischarging
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Panasonic CR-AG voltage/current correlation

35 ‘
3.0 ‘ ==
25 L A —— s
| —- 2

20 H ~W--20°C
15 [ 0%

JU—E—20°C
10 [ +60°C
05 SReiA

10 1000

10
. . Current(m
Covering wide currenr% né)temp range
100mA-100ms(-20°C)

3-5 : I I I I | I i 1 I [ } } } } } [ I I I I | I I I I [ I I I I :
30 ——
S 25 || ER
S Ao Ho. . ==FER battery -+ Capacitor
g 2.0 || without capacitor
S 15 f Voltage Dela ——ER Dattery
> 0 | g y ===CR battery

0.5 et

-0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5
Duration(s)

No need Capacitors to help battery performance

Panasonic INDUSTRY
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Panasonic lithium metal
battery highlight
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Panasonic industrial CR cylinder battery line up Submitted toH#EH T

® Superior Long Term Reliability
No impedance increasing and keeps long operating life and No passivation
® Good Pulse Capability
Stable and low Impedance can provide voIt Iﬁ>dr
® Good safety and Environmental Frlend]\V
PTC device included. No toxic @e cg‘

Electrical snec

Dimensions
. . y . Operating Mass
Model Nominal = 1 mlqal Stdc ,ct - e drain Md';fcurren_t‘aram temperature range . o0 Height weight Remarks
voltage  capacity  (continuous) (continuous) [C] ia]
AN (mA] [mA] [mm] [mm]

CR-AGZ 2,700 2.5 1000 -40 to +70 17.0 455 22
CR-AG 2,400 2.5 1000 -40 to +70 17.0 455 22

CR-AAU 1,800 2.5 1000 -40 to +85 14.5 50.5 19

CR-2/3AZ 1,600 2.5 1000 -40 to +70 17.0 33.5 17

CR2z 1000 2.5 1000 -40 to +75 15.6 27.0 11 long term reliability
CR2U 1000 2.5 1000 -40to +70 15.6 27.0 1 Low temp. discharge

Panasonic I N DUSTRY Panasonic Corporation Industrial Solutions Company | 31 I N
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Panasonic industrial CR cylinder battery line up Submitted to BT
CR-AGZ CR-AG CR-AAU CR-2/3AZ CR2z CR2U

Model

Capacity 2.7Ah 2.4Ah 1.8Ah 1.6Ah 1.0Ah 1.0Ah

Diameter
mm 1700 17.0 145 17.0 15.6 15.6
Height 45.0 45.0 50.5 335 27.0 27.0
/mm . . . . . .

Operating _A0C 70 -40C~ -40C~ -40C~ | -40C~
Temp. 40C~70C 85°C 70°C 75C 70C

Panasonic I N DUST RY Panasonic Corporation Industrial Solutions Company | 32 I N



CR-AGZ

Nominal Voltage

Nominal Capacity

Standard Discharge Current

Maximum Continuous Discharge Current
Operating Temperature Range

Diameter

Height

Weight

Higher capacity
12.5% additional cap than-CR=AG.

Good Pulse Capability
Stable Impedance keeps high pulse voltage.

Good safety and Environmental Friendly
PTC device is included. No toxic materials
are included and no passivation.

Specifications and features

3V
2700mAh
2.5mA

1A
-40~70°C
17.0mm
45:5mm
239
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Submitted toJE¥EHF

Pulse Discharge Characteristics
- Depth of Discharge : 50%

35 ——TTTT T T

e =< i T

I e CIIM

S I i RN CILE

Voo 28 T LIt T
=)

S R B gt {1 2y ) SN N M CIIC
=Y o ] S ® -t [T [Irr
D] —*—+20°C [|IZZC[Z] PulseWidth:1s
-1 —e—+60°C HT---r- Base Load :300 kohm
15 L N 1 A s o s s I

0 Current (mAJ 00 1000

Discharge Curve (1kohm)
3.5

3.0

A e G ERT

Voltage(V)

20 I - x _____
pEE———— o
0 200 400 600 800 1,000 1,200

Duration(hour)

| The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty.

Panasonic INDUSTRY
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CR-AG Specifications and features Submitted to T

Specifications Pulse Discharge Characteristics
- Depth of Discharge : 50%

- Nominal Voltage 3V
. . % =30°C ©-10°C 420°C ©60°C
- Nominal Capacity 2400mAh Sl — §
- Standard Discharge Current 2 5mA - . g ]
- Maximum Continuous Discharge Current 1 o @20degC =7
- Operating Temperature Range -40~70degC g S PRl Y 1 1 i
- Diameer 176 e B
- Height 45.5mm P | N A
- Welght 229 . Pulse Curremt (mA)
- Superior Long Term Reliability D'SChaEge Curve (1kohm) |
Internal resistance remains low.during long term discharge such as 60°C 20GC|
memory-back-up. “Wake-up-pulse discharge” not required. 30 j_i
:\r/]k;r:strrftgt e:Lr(’)syears have passed since CR-AG were installed S .. — ] :::%\
. o -10°C ]
- Good Pulse Capability 3 20 o \%\
Stable Impedance can provide high pulse voltage. \\\
- Wide Operational Temperature Range 15 -
-40degreeC to +70degreeC
- Good Safety and EnVironmenta”y Fl’iendly 1o 0 100 200 300 400 500 600 700 800 800 1000
UL recognized. PTC device is included. No toxic materials are included. Durstion (Hour)

| The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty. |
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CR-AAU

Specifications and features

Pulse discharge (D.0.D: 50%)
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Submitted toJE¥EHF

S T T T
— Nominal Voltage 3V 20 ::::::::::E::: z :E:;I [ CLCO
- Nominal Capacity 1800mAh S g £ G\ b et il o 1 3 et e FEH
— Standard Discharge Current 2.5mA % | T A gt 1L A A g Ay I L. A S S A I
— Maximum Continuous Discharge Current 1A @20degC § A0 - —’——?g:g ARG o) A 1 A RGN I I 911 ppupuies e it 19 R
- Operating Temperature Range ~40785degC O B et R et ntett R A
. N T 60¢C '““'J‘U""“\ﬁ“z‘““\‘HﬁH‘“ﬂ“#‘\‘H“
— Diameter 14.5mm :
0.1 1 10 100 1000
— Height 50:5mm
- Weight 18g ]
Discharge Curve (1kohm)
— Superior Long Term Reliability 35
No impedance increasing and keeps long operating life
No passivation 30

— Good Pulse Capability

25

Stable and low Impedance can provide voltage at high drain
— Wide Operational Temperature Range

Voltage(V)

2.0

—40degreeC to +85degreeC

— Good safety and Environmental Friendly 15
PTC device included. No toxic material content.

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty.
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CR-2/3AZ Specifications and features

Specifications

- Nominal Voltage 3V
- Nominal Capacity 1600mAh
- Standard Discharge Current 2 5mA

- Maximum Continuous Discharge Current 1 o @20degC

- Operating Temperature Range -40~70degC
- Diameter 17.0mm
- Height 33.5mm
- Weight 169

- Superior Long Term Reliability

Internal resistance remains low during:long term discharge such as
memory-back-up. “Wake-up-pulse discharge” not required.
More than 10years have passed since CR-2/3AZ were installed

in smoke detectors.
- Good Pulse Capability

Stable Impedance can provide high pulse voltage.
- Wide Operational Temperature Range

-40degreeC to +70degreeC
- Good safety and Environmentally Friendly

UL recognized. PTC device is included. No toxic materials are included.

Pulse discharge (D.0.D: 50%)
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Submitted toJE¥EHF

35

Voltads' (V)
™3 o)
2 o

o
je]

15
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- Number of test

[ Puige width
|.-Base’load 300k (=10pA)
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2

1
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100 1000

Pulse Currert (mA)

Discharge Curve (1kohm)

30
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~
o1

>
=1

10
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—-30°C oo \
=
0 200 400 600 800

Duration

(Heor)

| The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty.
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CR-2Z Specifications and features Submtted (ORHET

— Nominal Voltage 3V

— Nominal Capacity 1000mAh . 30

— Standard Discharge Current 2.5mA %D 25

— Maximum Continuous Discharge Current ) 1A § 5 i
— Operating Temperature Range -40"75°C Y

— Diameter 156mm 15 ka3 Akl Ak s I 11
- Height 27.0mm o 1 Current{BA) 100 1000
- Weight g Discharge Curve (1k ohm load)

3.5

— Superior Long Term Reliability
No impedance increasing and kéepsiong operating life 30
No passivation
Good Pulse Capability

Stable and low Impedance can provide voltage at high drain
Wide Operational Temperature Range

—40degreeC to +75degreeC
Good safety and Environmental Friendly

PTC device included. No toxic material content.

25

Voltage(V)

2.0

1.5
0 100 200 300 400 500
Duration(hour)

The data in this document are for descriptive purposes only and are not intended to make or imply any guarantee or warranty.
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CR-2U Specifications and features Submitted tofFHET
Pulse discharge (D.0.D: 50%)
3.5
— Nominal Voltage 3V 30 . =t
~ Nominal Capacity 1000mAh S P == L LT
— Standard Discharge Current 2.5mA % 25 s” S e i
= o
— Maximum Continuous Discharge Current 1A < 2O TAHC el T TPulse Width - 1s
— Operating Temperature Range -40770°C e e Yol Base Load : 300kohm
— Diameter 15:6mm 19 Loagab® ] !
- Height 27.0mm 0 1 Current[Hha) 100 1000
~ Weight {1g Discharge Curve (1k ohm load)
3.5
——+60°C
— Superior Long Term Reliability 50 L 200
Internal resistance keeps low during long term discharge ' ——— .
such as memory—back—up without “ wake—up—pulse S . E T e 0°C
discharge”. I e m—
— Good Pulse Capability =
Stable Impedance can provide high pulse voltage. > 20
— Wide Operational Temperature Range s ;
—40degreeC to +70d.egreeC . “ 0 100 | 300 400 500
- Good safety and Environmental Friendly Duration(hour)

The Sedevifg iBArludeds Me dexismatstialR @ ni0SMISE: not intended to make or imply any guarantee or warranty.
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Panasonic lithium metal
battery all line up including
pin type:lithium ion battery
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CR Cylinder Batteries Lineup Submitted toRE BT
Electrical Characteristics Dimensions

Standard Operating Temp. AIOIO_VOX-

Model Nominal Nominal ) Range : : Weight
Voltage Capacity Cogtrlzil;lous [°C] DI?HTE;N T::?nqt [

[V] [mAR] [mA]

CR123A 3.0 1,400 20 -40-to +70 17.0 34.5 18
CR2 3.0 850 20 -40 to +70 15.6 27.0 11
CR-V3 3.0 3,300 200 -40 to +70 L28.4W14.4 52.0 39
2CR5 6.0 1,400 20 -40 to +70 L34.0 W17.0 45.0 38
CR-P2 6.0 1,400 20 -40 to +70 L35.0 W19.5 36.0 37
CR-AG > ‘3:‘0 2,400 20 -40 to +70 17.0 45.5 22
CR-AAU 3.0 1,650 20 -40 to +70 14.5 50.5 19
CR-2/3AZ 3.0 1,600 20 -40 to +70 17.0 335 17
CR2Z/CR2U 3.0 1,000 20 -40 to +70 15.6 27.0 11

¥ CR123A,CR2,CR-V3,2CR5 and CR-P2 are for consumer retail market..
¥ CR-AG,CR-AAZ and CR-2/3AZ are only for industrial market.

Panasonic I N D UST RY Panasonic Corporation Industrial Solutions Company | 40 I N
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BR Cylinder Batteries Lineup

Submitted to JEMEH T
Electrical Characteristics Dimensions
Operating Approx.
Model Nominal Nominal Standard Temp:Range Weight
Voltage Capacity Continuoug [°C] Diameter Height []
Drain [mm] [mm]
[V] [mAhR] [mA]
- \\\‘ Q50 - . o 2
BR-C 30 [0 5000 e \\ ME LA 1010465 26.0 50.5 42
BR-AG jﬂg, é@po*\oi (s g\,\fg@ T 4o to +85 17.0 455 18
NG S
BR-A o T30l Bagon | 25 40 to +85 17.0 455 18
BR-2BAG  _ if, /30 1,450 25 40t0 +85 170 | 385 | 135
BR-2/3A - 3.0 1,200 2.5 -40 to +85 17.0 33.5 13.5
BR-1/2AA 3.0 1,000 2.5 -40 to +100* 14.5 25.5 8

¥ BR batteries are only in industrial market

¥ If operating temp. range is over 85 °C, Preliminary consultation is needed.

Panasonic Corporation Industrial Solutions Company
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CR coin battery line up Submitted to M T
Capacity Std. Discharge | Diameter Temp.
Current Range
CR1025 30mAh 0.1mA 10.0mm 2.5mm 0.7g
CR1216 3V 25mAh 0.1mA M\‘/A 1.6mm 0.7g
12 ,
CR1220 3V 35mAh 0.1mA jé ﬁ‘ (1D 2.0mm 1.2g
. ,\‘ . ')/O.\'ﬁ C(\ 1
CR1616 3V 55mAh W o520 1 B, 4618 1.2g
é \L \ 3\\\@\ e V\\\E‘ ,\,(@\%k
CR1620 3V 7@1Ahy/l 56 1§zpmm\'\\ 93 0mm 1.3
\ . ”\, B %Q\&\,k\\” . ‘\g%c o
CR1632 40mAhs\\W“ 0! m‘%’A\\ ool s i 3.2mm 1.8g
< ¥ \,\ a0 s\bx\
CR2012 —q ‘ 55mAh e 9,11%“75?2 1.2mm 1.4g
4 \ < l I\
.’ i \\&
CR2016 3V %ﬁ ‘QOan 0.1mA 1.6mm 1.6g
CR 20.0mm -30°C~60°C
CR2025 Y {ﬁ@ 165mAh 0.2mA 2.5mm 2.3g
&
CR2032 3V 225mAh 0.2mA 3.2mm 2.9g
CR2330 3V 265mAh 0.2mA 3.0mm 3.8g
23.0mm
CR2354 3V 560mAh 0.2mA 5.4mm 5.8g
CR2412 3V 100mAh 0.2mA 1.2mm 2.0g
CR2450 3V 620mAh 0.2mA 24.5mm 5.0mm 6.3g
CR2477 3V 1000mAh 0.2mA 7.7mm 10.5g
CR3032 3V 500mAh 0.2mA 30.0mm 3.2mm 6.8g
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CR coin battery High-Temp. Ver. line up Submitted toEREELT

14 year Broad experience in US, EU and Asian market

High reliability substantiated by zero claim

Continuous improvement for optimlzat on and for cost

Model nam« | Diamete Capaaty Temperatur Weight
e range (bare cell)

S CR-2032A . 20 rﬁ" 32mm 210mAh -40~125°C  2.8g  Lowtemp performance improved

T R2038 20mm  32mm 210mAh  40~120C 28 g  Lowtemp performance improved
CR-2050A  20mm  50mm 345mAh -40~125°C  4.1g  Lowtemp performance improved
CR-2050B2  20mm  50mm 345mAh -40~120°C  4.1g  Lowtemp performance improved
CR-2450A  245mm 50mm 560mAh -40~105°C  63g

BR-2450A 245mm 50mm 550mAh -40~125°C 50g

Panasonic I N DUSTRY Panasonic Corporation Industrial Solutions Company | 43 I N
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BR coin battery line up

BR

(?per? . . Std . . Temperature

Circuit Capacity Discharge Diameter Weight

Voltage Current Range
BR1220 3V 35 mAh 0.03 mA 12.5 mm 2 mm 0.7 g —-30 — +80
BR1225 3V 48 mAh 0.03 mA 125" mm 2.5'mm 08 ¢g -30 — +80
BR1632 3V 120 mAh 0.03 mA 16 mm 3:2"'mm 15 ¢g —-30 — +80
BR2032 3V 190 mAh 0.03 mA 20 mm 3:2 mm 25 ¢g —30 — +80
BR2325 3V 165 mAh 0.03. mA 23.mm 2.5 mm 3g —-30 — +80
BR2330 3-V 255 mAh 0:03 mA 23°mm 3 mm 32¢ -30 — +80
BR3032 3V 500 mAh 0.03.mA 30 mm 3.2 mm 55¢g —-30 — +80

High Temp Version

BR-A

(?per? . . Std . . Temperature

Circuit Capacity Discharge Diameter Weight

Voltage Current Range
BR1225A 3V 48 mAh 0.03 mA 12.5 mm 2.5 mm 08 ¢g —-40 — +125
BR1632A 3V 120 mAh 0.03 mA 16 mm 3.2 mm 15 ¢g —40 — +125
BR2330A 3V 255 mAh 0.03 mA 23 mm 3 mm 32¢g —-40 — +125
BR2450A 3V 550 mAh 0.03 mA 245 mm 5 mm 5¢g —40 — +125
BR2477A 3V 1,000 mAh 0.03 mA 245 mm 7.7 mm 8¢g -40 — +125

Panasonic INDUSTRY
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ML*=VL Coin Batteries Lineup Submitted tofE
Nominal Nominal Continuou Average
Voltage Capacity s Drain Discharge
(V) (mAh) Voltage(V)
ML2020 3 45 120 20 %4 ) 9506\ 2.2
ML1220 17 30 | \ééﬁjé‘)& 0230,\;&1 0.8
W WA 060 R\ 1Y)
RO B an®: = 191801
ML920 11 @%Wﬂ? \:;9,\*50/\ i\ :Z.Q\w\ﬂ-“‘;\:?,:“\‘o%a4 A
ML X) N\ MR LR TS e 2.8-3.2 Plrens
ML621 5 \\m@\\h\ /g g 083 0.23 o 245
o AR o1 (ZA; 0 0
5\,5;@ - 02\02@\,(\“@. 5;“;;%5\9% AsS
ML614 ’, WO 1307 6.8 1.4 0.16
& e
ML421 7)% %3@, 5.0 4.8 2.1 0.11
VL3032 X,. % 100 200 30 3.2 6.2
VL2330 50 100 23 3.0 3.5
VL VL2020 20 70 20 2.0 2.2 3.25-3.55 Agpggx'
VL1220 7.0 20 12.5 2.0 0.8
VL621 1.5 10 6.8 2.1 0.27

More back up time can be achieved than Condensers.
Panasonic INDUSTRY tons Company | 45, IN




Pin-type Li-ion battery
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Submitted tofEMEBF

B Features & Benefits

1) Super small and slim battery realizes not only stylish designs but also high output.
2) A high-strength stainless exterior case provides excellﬁzgtaafety and reliability.

3) Rapid charging makes your portable devices

Diameter(max.)

{fffiﬁ\ndly.

CG-420A
(Under deveiopment)

Size”
Height

OTAS

Weight" (Approx.)

Nominal voltage

Typical capacity = \’Il’: @
\ (o I

Max charging voltage

Max charging current

o ‘;;\9%"‘ W3 4.7mm
e
20mm @
1.0g "
T 0
23mAh R L
66mA(3C)
A

& >

~=’

o

" Without tabs
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Submitted to B H T

Thankiyou very much !
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