i Lithium Battery
Panasonic Batery

Please see the latest information on our web site
http ://industrial.panasonic.com/
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® General description

Capable of meeting a wide range of needs from security equipment
to vehicle-mounted electric equipment.

Lithium batteries feature a high voltage, a wide working temperature range, very small
self-discharge, and high reliability displayed over an extended period of time. Panasonic
provides a wide battery lineup from cylindrical types used as power supplies for cameras
and various meters, to coin types used as main power supplies of miniature devices and
memory backup purposes, as well as pin types developed for use in electric floats.

Panasonic lithium batteries have been certified by the UL
(Underwriters Laboratory Inc.) in the United States (file No.: MH12210). For decals.



Applications

U Coin type Cylindrical type Pin
sage _ :

| o sees G sees | 1385 | 0P
Light O ©

Primary Shaver ©
type Business use (Wireless equipments, Test equipments, Fire alarm) O
Meters (electric, gas, water etc) O
Car equipment
Keyless entry
Card remote control
IC cards
Memory back up (Low load) O O O (@)
Floats for fishing O

Coin type
Usage -

(@)
O
O

O
O 00

O0o0oo O

Memory back up (Low load O ©) @)
Rechargeable — P ) o
type Keyless entry ©ORecommended applications
Watch © OPotential applications
B Composition of model numbers. (Example) B Types of Lithium batteries
i ) Vanadium Rechargeable Lithium Batteries (VL series)
Coin type Rechargeable __Coin Manganese Rechargeable Lithium Batteries (ML series)

Lithium Batteries ~ Type - . )
B R 2 3 2 5 Manganese Silicon Rechargeable Lithium Battery (MS series)

o Titanium Lithium Rechargeable Batteries (MT series)
) Lithium
Height (2.5mm) Batteries
Diameter (23mm) Coin Manganese Dioxide Lithium Batteries (CR series)

(R:) Round type Type |: Poly-carbonmonofluoride Lithium Batteries (BR series)

Battery type Primary Cylindrical _[ Poly-carbonmonofluoride Lithium Batteries (BR series)

Lithium Batteries | Type Manganese Dioxide Lithium Batteries (CR series)
(non-rechargeable)

Pin Type — Poly-carbonmonofluoride Lithium Batteries (BR series)

Terminal shape

Coin type Lithium batteries are available in a variety of terminal shapes according to needs. Typical types are shown below.
Please see latest information on our web site. http://industrial.panasonic.com/

Coin type (Example) Cylindrical type (Example)
H type V type G type Circuit board t t
(Horizontal) (Vertical) (Three pin) Tabbed type treuit boarc mount type

oo &

Lead wire and

T type F type connector type Lead wire and connector type
(Translation pin) (Flat)
® o ® 0
Connector} N
. = — . @Ew - -Connector
-Vinyl line
Vinyl line
- T -

Lithium battery holders
Battery holders are offered for applications that require battery replacement.
Our battery holders are easy for battery installing and ensure proper fit. In addition, our holders are designed to prevent reverse polarity insertion for safety.

iy 0 M Precaution for washing battery holders

| The battery holders can be adversely affected by some detergents use
[ g in the circuit board washing process and may result in cracks forming in
rs the holder. Please test the holders in your washing process before use.
BCR20H4 BCR20H5 BCR20V4



Coin Type Lithium Batteries

Coin type Lithium batteries are well known as not only for power sources for remote control devices or RFID tags, but also widely used
as back-up power source for various memories in many kinds of equipment. In order to be used for various applications, two choice of
chemistries (CR/BR), various sizes and wide temperature range up to 125 degree C are available.

ies (CR series)

P Features

1. Suitable for small electronic appliances requiring relatively
high currents, such as digital watches and card remote
control, digital watches, and remote controls and so on.

2. Operating temperature : -30°C to 60°C

P General Specifications

Model No.

CR1025
CR1216
CR1220
CR1612
CR1616
CR1620
CR1632
CR2012
CR2016
CR2025
CR2032
CR2330
CR2354
CR2412
CR2450
CR2477
CR3032

Voltage (V)

Discharge temperature characteristics (Example : CR2032)

20°C 60°C Load : 15kQ(190pA)
3.0 ——
7‘\\
10°C \\
25 \\
20 )
0 200 400 600 800 1000 1200

Duration (h)

30 5
25 16
35 24 20
40 1.2
55 0.1 16
75 (el 20
140 3.2
55 1.2

3 90 16
165 200 25
225 3.2
265 3.0
560 02 &0 54
100 : 12
620 245 50
1,000 7.7
500 30.0 3.2

*1 : Nominal capacity shown above is based on standard drain and cut off voltage down to 2.0V at 20°C

Poly-carbonmonofluoride Lithium Batteries (BR series)

Electrical characteristics (20°C)
10.0 2

CR1025
CR1216
1.0 CR1220
0.8 =
1.2 CR1616
1.3 CR1620
1.8 =
1.4 CR2012
1.6 CR2016
23 CR2025
29 CR2032
3.8 CR2330
5.8 CR2354
20 =
6.3 CR2450
10.5 -
6.8 CR3020

\ESH()]
(Except terminal)

CR1025
CR1216
CR1220

CR1616
CR1620

CR2012
CR2016
CR2025
CR2032
CR2330
CR2354
CR2450

O @@=

P Features

1. Offers excellent long-term service life and can be the most
suitable power sources for memory back-up operated at
small current drain.

Operating temperature : -30°C to 80°C

PGeneral Specifications

Model No.

BR1220
BR1225
BR1632
BR2032
BR2325
BR2330
BR3032

Electrical characteristics (20°C)
Nominal voltage (V) | Nominal capacl(y (mAh)** | Continuous drain (mA) HEIth

48 12.5

120 16.0

3 200 0.03 20.0
165

255 23.0

500 30.0

*1 : Nominal capacity shown above is based on standard drain and cut off voltage down to 2.0V at 20°C

Voltage (V)

Discharge temperature characteristics (Example : BR2032)

60°C Load : 15kQ(180pA)
3.0 20°C

1 L

4 N
25 /) \
-10°C \
| )
20
0 200 400 600 800 1000

Duration (h)

1200

2.5
3.2

2.5
3.0
3.2

Mass(g)
(Except termlnal)

BR1225

BR2325

B Features

1. Applicable for equipment operating at a high temperature
range.

2. Operating temperature : -40°C to 125°C

P General Specifications

Model No.

BR1225A
BR1632A

BR2330A
BR2450A

BR2477A

Electrical characteristics (20°C)
Nominal voltage (V) | Nominal capacity (mAh)** Height
48 12.5 2

Voltage (V)

3.5

3.0

25

2.0

Discharge temperature characteristics (Example : BR1225A)

125:C 100°C_60°C Load : 30kQ
LAY
v T~20C ik
"\ 1
-10°C \ \ \
N
0 100 200 300 400 500 600 700

Duration (h)

5

120 16.0 3.2

3 255 0.03 23.0 3.0
550 5.0

1,000 245 77

*1 : Nominal capacity shown above is based on standard drain and cut off voltage down to 2.0V at 20°C
*2 : Provide with terminals or lead wire and connectors except for BR1225A

3.2 -
5.0 -
8.0 =

(Except terminal)
0.8 - -



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

. . . . Coin type Rechargeable Lithium batteries can be charged.for repea.ted use, and are intended for
Coin Type Rechargeable Lithium Batteries gyt e e

Vanadium Rechargeable Lithium Batteries (VL series)

. Feat ures Example of discharge (:haracteriiticd —
1. High Electric discharge sustaining voltage. 3.0 08d - 30K
2. Operating temperature : -20°C to 60°C s ——
3. Constant-voltage charge : Charging voltage 3.25V to 3.55V | & T
S 20[-1VL1220 VI2020 V12320 VL2330 VL3032
S 7mAh - 20mAh 30mAh  50mAh 100mAh
oll L1 L[]
0 50 100 120
cpe . Discharge capacity (mAh)
B General Specifications

Electrical characteristics (20°C) Mass(g)
Model No.*? - - : JIs IEC
1.5 6.8 241 b — -
0.8

VL621 . 0.01 ; 0.27

VL1220 7.0 0.02 12,5 _ - -
VL2020 s 20.0 0.07 20.0 20 22 - -
VL2320 30.0 27 _ Z
VL2330 50.0 B 20 3.0 3.5 - -
VL3032 100.0 0.20 30.0 3.2 6.2 - -

*1 : Nominal capacity shown above is based on standard drain and cut off voltage down to 2.5V at 20°C
*2 :Only battery with terminal are handled

Manganese Rechargeable Lithium Batteries (ML series)

'Featu res Example of discharge characteristic (621 size)
35
I
1. Long-term backup with high capacity. 3.0 VL621 ‘
=1 AD 2. Operating temperature : -20°C to 60°C S 25 \ ML621
3. Constant-voltage charge : Charging voltage 2.8V to 3.2V g 20
S 15
S 10 \\
0.5
0.0
00 10 20 30 40 50 60 70
B General Specifications Dlocharge capacly (AN

Electrical characteristics (20°C) Mass(g)
Model No. : JIs IEC
ML421 2.3 0.005 4.8 21 0.11 - -
ML614 3.4 1.4 0.16 - -
ML621 s 5.0 0.01 68 24 0.23 - -
ML920 11.0 0.03 9.5 0.4 - -
ML1220 17.0 : 12.5 2.0 0.8 - -
ML2020 45.0 0.12 20.0 22 - -

*1 : Nominal capacity shown above is based on standard drain and cut off voltage down to 2.0V at 20°C

Manganese Silicon Rechargeable Lithium Battery (MS series)

. F e at ures 100 Charge / discharge cycle characteristics (Example : MS614)
1. Available 100 cycles at Full Charge-Discharge. - ~—
2. Operating temperature : -20°C to 60°C ~—_
3. Constant-voltage charge : Charging voltage 2.8V to 3.3V 60
40

20 |— Charge : 3.2V-2kQ-50h
Discharge : 22kQ-25h/2.0V cut

Remaining capacity ratio (%)

0 20 40 60 80 100 120
Cycles

B General Specifications

Electrical characteristics (20°C) Mass(g)

Model No. = = - JIs IEC
MS614 3.0 27 0.01 6.8 1.4 0.20 - -

*1 : Nominal capacity shown above is based on standard drain and cut off voltage down to 2.0V at 20°C

Titanium Lithium Rechargeable Batteries (MT series)

. Featu res - Charge / discharge cycle characteristics (Example : MT920)
1. Lithium rechargeable battery of 1.5V that endures at 80
deep electrical discharge cycle.
D g 2. Operating temperature : -10°C to 60°C 60
3. Constant-voltage charge : Charging voltage 1.8V to 2.6V
40

20| Charge :2.3V-100Q-4h
Discharge : 3kQ-1.0V cut

Remaining capacity ratio (%)

0 500 1000 1500 2000 2500
Cycles

I General Specifications

Model No. Electrical characteristics (20°C) Mass(g) JIs IEC
y 0.013 4.8 1.6 0.10 - -

MT416F 0.60 d

MT516F 15 1.8 0.025 58 1.6 0.15 - -
MT621 ’ 25 0.05 6.8 21 0.25 - -
MT920 5.0 0.05 G5 2.0 0.50 - -

*1 : Nominal capacity shown above is based on standard drain and cut off voltage down to 1.0V at 20°C



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

. . . . . BR-series Cylindrical type Lithium batteries are suitable as a power supply of various meters used for a long period of time or a memory backup use.
Cyl | nd r|Ca| Type L|th Iu m Batten es CR-series Cylindrical type Lithium batteries are widely used as power supplies for applications which require high drain discharge such as Flash lights,
fire or smoke alarms and other security devices, and RFIDs.

Poly-carbonmonofluoride Lithium Batteries (BR series)

Example of discharge characteristic
Load : 1kQ Discharge temperature : 20°C

3.0 | |
2‘2 BR-AG
: <
- 2.4 [ “\/
S 22| | BR-2BAG \ \ \ \
3 20 Lo ALV TNT
8 Jel lBrizaa” | AT\ [ \era
= ‘ VIV IN
16 BR-2/3A \ N \
1.4
1.2
' Features 1. Offers excellent long-term storage characteristics and most suitable for power 10
supplies of various meters. 0 100 200 300 400 500 600 700 800 900 1000
2. Operating temperature : -40°C to 85°C (BR-1/2AA -40°C to 100°C) Duration (h)

P General Specifications

Electrical characteristics (20°C)
Model No. Mass(g) Js IEC
Nominal voltage (V) | Nominal capacity (mAh)* Helght (Except terminal)
8.0 = -

BR-1/2AA 1,000

BR-2/3A 1,200 - BR17335

BR-2/3AG 1,450 25 B e - BR17335
3 17.0

BR-A 1,800 455 18.0 - -

BR-AG 2,200 : : - -

BR-C 5,000 5.0 26.0 50.5 42.0 - -

*1 : Nominal capacity shown above is based on standard drain and cut off voltage down to 1.8V at 20°C
*2 : All batteries are provided with terminals or lead wire and connectors attached, basically.

Manganese D|0X|de thhlum BatterleS (CR SerleS) 3V/6V a5 Puls discharge characteristics (Example : CR123) I

[ — 3.0
] 60°C
w =
2 1 s 20°C
¥ s g E 2.0 —
% E ‘ E 2 1.5 || Pulse pattern \\
0.9A
. Features 1. Offer excellent high-rate discharge characteristics and most suitable for use as main 10 H 3mmzlu-|- \
power supplies of security equipment, lights, etc. 05 L 2Tmin of
2. Operating temperature : -40°C to 70°C :
(Please consult panasonic for use below and above -20°C to 60°C) 0 500 1000 1500 20000 2500
3. Available at consumer market Cicles

P General Specifications

Electrical characteristics (20°C, Dimensions(mm
Model No. (201G} (G, Mass(g) |EC
Nominal voltage (V) Nominal capacny (mAh)*t| Continuous drain (mA) Diameter Helghl (Except terminal)

CR-2 20 CR15H270,CR2 CR15H270
CR123A 1 400 17 0 17 0 CR17345,CR123A CR17345
o Electrcal characteristcs (20°C) ) ”
2CR5 1,400%2 20 34.0 17.0 45.0 38.0 2CR5 2CR5
CR-P2 35.0 19.5 36.0 37.0 CR-P2 CR-P2
CR-V3 3 3,300%" 200 28.4 14.4 52.0 39.0 - -
*1 : Nominal capacity shown above is based on standard drain and cut off voltage down to 2.0V at 20°C
*2 : Nominal capacity shown above is based on standard drain and cut off voltage down to 4.0V at 20°C Example of discharge characteristic
a5 Load : 1kQ Discharge temperature : 20°C
[ For Industry ]
B Features S 30 — | ona
1. Industrial equipment-targeted series offering both g \ )z
excellent high-rate discharge performance and g 25
long-term use S N
2. Operating temperature : -40°C to 70°C 20 R-213AZ
15
0 200 400 600 800 1000 1200
E i Duration (h
P General Specifications EOD

Electrical characteristics (20°C) )
Model No.
Nominal voltage (V) Nominal capacity (mAh)*1| Continuous drain (mA) Helghl (Except terminal)

CR-2/3AZ 1,600 170 CR17335
CR-AG 2,400 5. - -
*1 : Nominal capacity shown above is based on standard drain and cut off voltage down to 2.0V at 20°C
*2 : All batteries are provided with terminals or lead wire and connectors attached, basically.

Fixed current electrical discharge characteristic (500mA)

[ For Industry ] - — 85°C
Under development P Features 3.0 — = %gg
——— :-30°C
1. Superior electric discharge properties and long-term s 25 — \\ —:-40°C
reliability T ) ™~
Most suitable for the power supplies such as 2 "\\ \\ \
in-vehicle apparatuses requiring space saving S 15 ~
2. Operating temperature : -40°C to 85°C o N \\
| N
0.5 NN
0 50 100 150 200 250

Duration (min.)

P General Specifications

Electrical characteristics (20°C) Mass(g)
Model No.
Nominal vnllage (V) Nominal capacity (mAh)* Helght (Except terminal)

CR-AAK 1,650
*1 : Nominal capacity shown above is based on standard drain and cut off voltage down to 1.8V at 20°C



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

Pin Type Lithium Batteries

nmonofluoride Lithium Batteries (BR series)

Discharge temperature characteristic (Example : BR435)
3.0
Load : 2.5kQ
(1mA)
S 25 I i 2
$ e’ | N
S 20 T ~ \\\
0 N oe” T
0 10 20 30 40 50
. Features 1. Panasonic's original battery. Single cell can support LED light. Duration (h)
2. Operating temperature : -30°C to 80°C

B General Specifications

Model No. - . ) Jis IEC
BR425 3 25 0.5 4 25.9 0.6 - -
BR435 50 1.0 i 35.9 0.9

*1 : Nominal capacity shown above is based on standard drain and a cut off voltage down to 2.0V at 20°C

/\ Safety precautions

Since Lithium batteries contain flammable substances such as Lithium or other organic solvents, they may generate heat, liquid
leakage or strain or rupture or catch fire if mishandled. Please ensure to observe the following safety precautions.

WARNING

@ Charging @ Short-circuit
-Never charge any battery other than rechargeable batteries. -Do not short-circuit the positive and negative electrodes of the battery.
-Design circuits so that no current will flow into the battery from other power supplies. -Do not place many batteries in jumbled condition or store batteries
@ Heating together with metallic objects, etc
-Do not throw batteries into a fire or heat them up to a high temperature. @ Reverse connection
-Avoid directly soldering batteries. -Do not install the battery backward.
-Do not drop batteries into the solder bath. @ Mixed use
@ Disassembly -Avoid using fresh and used batteries together.
-Do not disassemble or deform batteries. -Avoid the mixed use of different types of batteries.

@ Accidental ingestion -Avoid using batteries of other types or brands together.

-Keep out of reach of children. If swallowed go straight to a hospital emergency room.

Secure appropriate safety engineering on design of equipment for the sake of prevent accident of swallowing
when user replace battery.

Automotive & Industrial Systems Company
Panasonic Corporation

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

http://industrial.panasonic.com/

The contents of this catalog are valid as of March, 2015

Notice to readers

It is the responsibility of each user to ensure that every battery application is adequately designed safe and compatible with all conditions encountered during use, and
in conformance with existing standards and requirements.

This literature contains information concerning cells and batteries manufactured by Panasonic Corporation

This information is generally descriptive only and is not intended to make or imply any representation, guarantee or warranty with respect to any cells and batteries.
Cell and battery designs are subject to modification without notice.



