LITHIUM COIN TYPE (RECHARGEABLE)

NIOBIUM LITHIUM (NBL SERIES)

RECHARGEABLE 2 V

Electrical Characteristics at 20°C
Model Numb. Approx.
(L= Wl Er Nominal Nominal* Continuous Standard Diameter Weight (g)
Voltage (V) Capacity (mAh) Drain (mA)
2 1 4.8 1.4

NBL-414 0.008 0.10 - ! Based on standard drain
and cut off voltage down
NBL-621 2 4 0.010 6.8 21 02 - 01,0Vt 20°C.

MANGANESE TITANIUM LITHIUM (MT SERIES)

RECHARGEABLE 1.5V

Electrical Characteristics at 20 °C Dimensions (mm)
Model Number | o ingy Nominal" Continuous Standard | .
Voltage (V) Capacity (mAh) Drain (mA)
1.5 5.8

MT-516 1.15 0.05 1.6 0.15 -

MT-616 1.5 1.05 0.05 6.8 1.6 0.20 =

MT-621 1.5 2.50 0.05 6.8 2.1 0.25 - *! Based on standard drain
MT-920 15 5.00 0.10 9.5 2.0 0.45 = ong ot vo g donn
Applications Features/Technology

Computers, Keyless Entry, - Rechargeable Lithium technology

Fax machines, = Self discharge rate at 20°C is only 2.0 % per year for VL, ML and NBL battery types

Mobile phones, - 1000 charge-discharge cycles for VL, ML and NBL at 10% depth of discharge

Watches etc. = Superior long-term reliability

= Distinguished production experience

VL COIN TYPE « 3D ILLUSTRATION

Separator

Gasket

Positive pole (cell can)
Cathode (vanadium pentoxide)
Negative pole

Anode (lithium

aluminium alloy)

o~ Ol RN WN =

Panasonic offers a broad range of different tabs in order to meet all customer needs.

0
ol )
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H Type V Type G Type o 1 s
i g%
(24max) (28) | (24max) e

WH ( ):Reference Dimension (Unit: mm)

T Type F Type S Type BR-1/2AA with Axial Pin Terminal
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LITHIUM BATTERIES WITH INNOVATIVE BR AND CR TECHNOLOGIES
With its range of extremely high power cylindrical Lithium batteries, Panasonic has extended

its offer for the markets of measuring instruments, data acquisition and identification (RFID),

electronic toll collection systems for cars and lorries (ETC) and safety engineering. They are

extremely long-lasting (BR series), feature top pulse currents (CR series] with a 3-volt voltage

depending on the design-in.

The two new models BR-1/2AA and BR-AA have capacities
of 1,000 and 2,500 milli-ampere hours (mAh) at a nominal
voltage of three volts. The Poly-Carbonmonofluoride
technology ensures a self-discharge rate below 0.5 percent
per year (at room temperature), in addition the batteries
can be used in a particularly wide temperature range of

between -40°C and +85°C.

The three models from the CR series feature capacities of
1,600 mAh (CR-2/3AZ]), 1,700 mAh (CR-AAZ) and 2,400 mAh
(CR-AG) also at a nominal voltage of three volts. Here, too,
the self-discharge rate of one percent per year is very low,
whereby the batteries are designed more with applications

that have a high pulse current in mind.

With its wide range including not only cylindrical types
but also coin cells, Panasonic offers the ideal model for
every field of application. A particularly distinguishing
feature of Panasonic’s Lithium technology is the fact that
no “passivation” occurs: operating voltage remains constant

over a long period of time guaranteeing that devices run on

these batteries function properly. In practice the failure rate

of Panasonic batteries is almost zero.

The new Lithium batteries are ideally suited for long-term
applications, e.g. in smoke detectors, car alarm systems or
also measuring devices such as water meters or heat cost
allocators, as their high degree of reliability reduces the time

and effort required for frequent exchanges.

Other areas of application include Electronic Toll Collect
Systems (ETC) where the on-board-units are equipped with
these long-life batteries, as well as logistic applications
using RFID units for identifying goods and storing data.
In medical applications these batteries are used in blood
glucose meters, defillibrators or infusion pumps. Panasonic
Lithium batteries (BR or CR technologies) are also ideal
for marine technology applications such as automatic
emergency radio buoys, manover-board devices or for the

illumination of life jackets.



DRY CELL

ALKALINE The cylindrical Panasonic Alkaline battery is composed of manganese dioxide (+), zinc
powder (-) and caustic alkali [potassium hydroxide) as electrolyte. These Alkaline batteries are made
from the same basic materials as Zinc-Carbon batteries, but their performance is generally higher for
all criteria. All things considered we can say that this Alkaline technology offers a high-performance

battery for higher standard applications.

_Capacity
Increased!

PRIMARY 1.5V -9V

Model
Number

Dimensions (mm)

Nominal
Voltage (V)

Approx.
Weight (g)

LRO3 AAA 1.5 10.5 44.5 11.2
LRé AA 1.5 14.5 50.5 233
LR14 (o 1.5 26.2 50 69.5
LR20 D 15 34.2 61.5 142.7

6LR61 v 9

LR ALKALINE 3D ILLUSTRATION

17.5x26.5 48.5 443

Applications

Smoke Detectors,

Toys, Marine devices,
Medical equipment,

Blood Pressure Meters,
Analogue Cameras,
Portable Audio Devices,
High energy flashlights etc.

Features/Technology
- Developed for high and
medium drain appliances
- Continuously reliable energy provision
- Long shelf life
- Excellent leakage resistance
- Superior low temperature behaviour

-

Positive pole

Cathode
(manganese-dioxide-carbon)
3 Anode (zinc-gel)
4 Nail

5 Safety vent

6 Negative pole
7
8
9
1

N

Sealing

Separator

Cell can
0 Cover

ZINC-CARBON The Zinc-Carbon chemistry is a predecessor of the Alkaline battery technology. Itis a
standard solution for many different applications which do not require high voltages and extraordinary
performance characteristics. Panasonic’s long production experience has led to the best performance

based on the technological prerequisites.

PRIMARY 1.5V -9V

Nominal

Dimensions (mm) Approx.

Voltage (V) Weight (g)
RO3 AAA 15 105 45 80
Ré A 15 145 505 19.0
R14 c 15 26.2 50 £9.0
R20 D15 34.2 615 1060
6F22 V9 175x265 485 380

ZINC-CARBON ¢« 3D ILLUSTRATION

Applications
Alarm clocks,
Remote Controls,
Radios,

Energy saving
flashlights etc.

Features/Technology

- Established and reliable battery technology

- Outstanding price versus quality ratio

- Economical in terms of cost per hour for
low current consumption

Positive pole
Polyethylene gasket
Cover

Carbon stick
Cathode (manganese)
Negative pole
Insulator

Anode (zinc can)
Paper plate

N 0 NN 01T RNWN -

17



18

BATTERY TYPES AND MODEL NUMBERS

Cycle Long Life type = LC-XC, LC-C

Trickle Design Life 6-9 years = LC-R, LC-V Trickle Design Life:

- Temperature: 20°C
» Discharge current: 0.1 CA
-+ Discharge ending voltage:

5.4V for 6 V battery,
Standard case - LC-X, LC-XB, LC-XD 10.8 V for 12 V battery

Trickle Design Life 10-12 years »Charge voltage:
Flame-retardant case = LC-P, UP-PW 6.85V for 6 V battery,
13.7V for 12 V battery

Trickle Design Life 6-9 years - UP-RW

Trickle Design Life 17 years = LC-QA = Trickle Design Life
conform to Eurobat.

Panasonic LC series (Valve-Regulated-Lead-Acid battery) was developed by studying and
analysing the factors which cause deterioration of conventional batteries in various aspects. The results
of this analysis are reflected in our continuous battery development activities. The Panasonic LC series is
available with a trickle design life of 6-9 years and 10-12 years on the one hand and so-called long life cycle
types for main power supply on the other. The majority of our VRLA batteries are available with different
types of terminals.

CYCLE LONG LIFE

Model Number Volt v) kel
GRERS 20 hours rate Length mm Approx. Total Height approx. (kg

LC-CA1212P 12 151 98 94 100 3.80 -
LC-CA1215P 12 15 151 98 94 100 4.20 -
LC-XC1222AP 12 22 181 76 167 167 6.50 -
LC-XC1228P 12 28 165 125 175 179.5 10.00 =
LC-XC1238P 12 38 197 165 175 179.5 15.00 -

TRICKLE DESIGN LIFE 6 -9 YEARS

LC-R0O61R3P 6 1.3 97 24 50 55 0.30 -
LC-R063R4P [ 3.4 134 34 60 66 0.62 -
LC-R064R5P 6 4.5 70 48 102 108 0.72 -
LC-R067R2P 6 7.2 151 34 94 100 1.26 -
LC-R0612P 6 12 151 50 94 100 2.00 -
LC-R0615P 6 15 151 50 94 100 2.10 -
LC-R121R3PG 12 1.3 97 47.5 50 55 0.59 G196049
LC-R122R2PG 12 2.2 177 34 60 66 0.80 6188151
LC-R123R4PG 12 3.4 134 67 60 66 1.20 6191053
LC-R124R5P 12 4.5 70 97 102 108 1.45 -
LC-R127R2PG 12 7.2 151 64.5 94 100 2.47 G193046
LC-RA1212PG 12 12 151 98 94 100 3.80 G100001
LC-RA1215P 12 15 151 98 94 100 4.20 -
LC-R1233P 12 33 195.6 130 155 180 12.00 -
LC-V1233P 12 33 195.6 130 155 180 11.10 -




TRICKLE DESIGN LIFE 10 -12 YEARS

Model Number Nomipal
LC-PO67R2P 7.2 151 34 9% 100 1.30 -
LC-P0612P 6 12 151 50 9% 100 2.00 =
LC-X06200 6 200 407 173 210 250 41.00 -
LC-P122R2P 12 2.2 177 34 60 66 0.80 =
LC-P123R4P 12 3.4 134 67 60 66 1.20 -
LC-P127R2P 12 7.2 151 64.5 9% 100 2.50 =
LC-PA1212P 12 12 151 98 9% 100 3.80 -
LC-XD1217PG/APG™ 12 17 181 76 167 167 6.50 6104101
LC-X1220P/AP™! 12 20 181 76 167 167 6.60 -
LC-X1224PG/APG 12 2% 165 125 175 179.5/175 9.00 6198049
LC-X1228P/AP 12 28 165 125 175 179.5/175 11.00 -
LC-X1238PG/APG 12 38 197 165 175 180/175 13.00 610002
LC-X1242P/AP"! 12 42 197 165 175 180/175 16.00 -
LC-X1265PG 12 65 350 166 175 175 20.00 6199090
LC-X1275P"" 12 75 350 166 175 175 24.00 -
I This battery is also
LC-XB12100P"" 12 100 407 173 210 236 37.00 = available with a flame
LC-X12120P 12 120 407 173 210 236 37.00 - retardant battery case

resin (UL94V-0)

Applications

LC Series stand-by applications
UPS,

Communication infrastructure,
Wind turbines,

Alarm systems,

Medical equipment,

Vending machines,

Emergency Lights etc.

Model Number (example 1)
LC-X1265P
English label
65Ah
12V
Trickle long life type

Panasonic VRLA battery - Standard type

VRLA « 3D ILLUSTRATION

Gaskets

Negative plate terminal
Battery case

Negative electrode
Separator

Positive electrode
Positive plate terminal
Valve

0 O~ 01T NNWN =

Applications

LC Series cyclic applications
Lawn mowers,

Golf-caddies,
Scooters,
E-Bikes,
Wheelchairs,
Toys etc.

Features/Technology LC Series

- State-of-the-art Absorbed Glass Mat (AGM] technology

- Superior design and low spread gives an excellent performance

- Enhanced life-time due to low and stable charge current

- 100% inspection after final assembly and before shipment

= Distinguished production experience

- Selected batteries with flame retardant battery containers
according to UL94V-0

- Varied VdS approved batteries

Model Number (example 2)
LC-R121R3PG

1.3 Ah

(VA%

English label plus VdS product recognition aquired

Small-sized common products (under 17 Ah)

Panasonic VRLA battery - Standard type

19
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The Panasonic UP-RW/PW series offers up to 30% higher energy density compared to
conventional VRLA batteries with the same dimensions. Suitable applications are UPS systems which require
a short discharge time of about 30 minutes. Long-lasting experience with market leaders in the power supply
business field are evidence for the high-performance of this battery series.

TRICKLE DESIGN LIFE 6 -9 AND 10-12 YEARS
Rated Power (W) | Expected Trickle Mass

Nominal : :
Model Number Design Life approx.
Voltage (V) | 10 minutes rate (at Zg oC) Length mm ¢:tzllol-)l(;_‘ight (kg)

UP-RWO0645P 6 135 6 -9 years 151 34 94 100 1.30 -

UP-RW1220P 12 120 6 -9 years 140 38.5 94 100 1.35 -

UP-RWA1232P1/P2 12 192 6 -9 years 151 51 94 100 2.00 -

UP-RW1245P 12 270 6 -9 years 151 64.5 94 100 2.60 -

UP-PW1245P 12 270 10 - 12 years 151 64.5 94 100 2.60 -

Applications Features/Technology Model Number (example)

UPS systems - 30% higher energy density compared to UP-RW1220P1

conventional VRLA batteries Terminal type (Faston 250 with hole)

= Superior quality English label
- 100% inspection after final assembly and before shipment The wattage per cell at 10 minutes rate discharge.
- Distinguished production experience Watgzv

= Batteries with flame retardant battery container For standby power source
according to UL94V-0 available Panasonic VRLA battery - High Power Type

The hallmarks of the Panasonic LC-QA battery series are a very long service life of 17 years
(at 20°C) and excellent product quality. The latest LC-QA models are the result of a research programme to
prolong the service life of lead-acid batteries, which Panasonic started back in 1984.

TRICKLE DESIGN LIFE 17 YEARS

Model Number Voltage . Approx. approx.
v 9 Total Height (kg)
407 250

LC-QA06200 6 200 173 210 37 -
LC-QA1224 12 24 165 125 175 175 10 -
LC-QA1242 12 42 197 165 175 180 16 -
LC-QA1265 12 65 350 166 175 175 24 =
LC-QA12100 12 100 407 173 210 236 37 -
LC-QA12120 12 120 407 173 210 236 44 -
Applications Features/Technology

Mainly telecommunications industry, = Innovative lead-calcium tin alloy minimises harmful corrosion
Emergency light for trains, to the positive electrode

UPS systems, - Reliable seal thanks to a rubber washer and epoxy resin

Energy Distribution = Highly flame-retardant housing according to UL 94-VO

TERMINAL TYPES Panasonic offers the appropriate terminal type for each VRLA battery depending on the
technical prerequisites. Additionally, some batteries are available with different terminal alternatives.

TERMINAL TYPES (EXAMPLES)

(©.25)

0.187 (4.75)
635 M5-bolt

0178
(452)

0.25 (6.35)

@j \ CF,
I~
Al N £
Faston tab type 187 Faston tab type 250 M5 threaded post type T-shape terminal (M10) L-shape terminal (M5, 6, 8)



MEMORY CARDS

MEMORY CARDS Nowadays, memory back-up is becoming more and more crucial for all enterprises, especially
when data has to be stored and analysed under tough ambient conditions. Panasonic offers memory cards in high-
speed and low-speed configurations, as well as with different capacities and shapes.

FULL-SIZE FLASH MEMORY CARD

CARDS

Common Attribute
Parts Number | Memory Memory
(bytes) (bytes)

Operating Storage
Temperature Temperature
(°c) (°c)

Dimensions Number
(mm) of Pins

Access Current
time (ns) Consumption

BN-08MHFCC &M EEPROM:SK 250 Max. 150 0 to 60 230 to 80 PO R A1 |

85.6 *54.0*3.3

FULL-SIZE SRAM CARD

CARDS

Memo_ry Access time Current Battery Life Operating SEIEGE Dimensions
Parts Number | Capacity (ns) Consumption | (25°C) Sub Battery Temperature | Temperature Tl
(bytes) " (°c) (°c)
BN-064HSR 64K 200 Max. 150 5years Built-in 0to 60 -20to 70
BN-128HSR 128K 200 Max. 150 5 years Built-in 0to 60 -20to 70
BN-256HSR 256K 200 Max. 150 5years Built-in 0to 60 -20to 70
PC Card
BN-512HSR 512K 200 Max. 150 5years Built-in 0 to 60 -20to 70 TYPE 1
85.6
BN-0TMHSR ™ 200 Max. 150 5years Built-in 0to 60 -20to 70 *54.0*
B3]
BN-02MHSR 2M 200 Max. 150 3 years Built-in 0to 60 -20to 70
BN-04MHSR  4M 200 Max. 150 1year Built-in 0to 60 -20to 70
BN-08MHSR 8M 200 Max. 150 6 months Built-in 0to 60 -20to 70
Applications Parts Number (example)
Industry computers, BN-01TMHSR
Metering equipment, Type of memory - SRAM
Weather station, Type of card - 68 pins Full-size PC card
Bus timetables for public transportation Memory Capacity - 1 M bytes

Panasonic Memory Card

PC CARD ADAPTER FOR SMALL PC CARD

ADAPTER

Parts Number Dimensions (mm)

ADAPTOR

BN-SPCADP 85.6 *54.0*5.0

]

[z
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BATTERY PACKS

Panasonic can provide a broad range of customised battery pack solutions to meet all customers’ energy needs. The requirements
of the application, such as charge characteristics, available space and operating conditions, determine the type of battery, number
of cells and shape of the pack. At Panasonic we are working in particular on the promotion of battery packs which emphasise safety
and reliability of the batteries. We can create battery packs to satisfy the unique requirements of each of our customers and are able
to design and produce battery packs of nearly all chemistry. Do not hesitate to contact us regarding your specific needs.

SHAPES OF BATTERY PACKS (TYPICAL & STANDARD TYPES)

F Type Composite F Type Composite L Type

F Type Composite F Type L Type Composite L Type

The required number of single Single cells are connected in The required number of single  Single cells connected in the
cells are arranged side by side the F type configuration but in cells are arrangedinalinein L type configuration are further
along their diameter connected by two to five rows rather than the axis of the batteries connected in two to five rows
nickel plates and packed together one row and packed together connected by connecting and packed together by heat-
with heat-shrinkable tubing. by heat-shrinkable tubing. plates and packed together shrinkable tubing.

by heat-shrinkable tubing.

SPECIAL PACK SHAPES

Panasonic can meet customers’ needs for customised specifications (such as battery packs in plastic
resin cases). Please contact Panasonic for detailed discussions concerning design-in, specifications,
lead times etc.

EES e e
£ =

—







LITERATURE AND GENERAL PRODUCT INFORMATION

United Kingdom/Ireland
Panasonic Industrial Europe GmbH
Willoughby Road

Bracknell Berkshire

RG12 8FP

England

Tel: +441344-853260

Fax: +441344-853313

Italy

Panasonic Industrial Europe GmbH
Via Lucini 19

20125 Milano

Tel: +3902-6788-232

Fax: +3902-6788-207

Notice to Readers

Spain/Portugal

Panasonic Industrial Europe GmbH
Sucursal en Espana

Alcalde Barnils, 64 -68, Edificio TESTA
Modulo B planta 3a Puerta 2a

08190 Sant Cugat del Valles

Barcelona

Tel: +3493-5043010

Fax: +3493-6755892

Germany

(all other european countries)
Panasonic Industrial Europe GmbH
Winsbergring 15

22525 Hamburg

Tel: +4940-85386-157

Fax: +4940-85386-238

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
Matsushita Battery Industrial Co., Ltd. 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.

For more details please contact:

Panasonic is a registered trademark of Matsushita Electric Co., Ltd. l."’
® 2008. Printed in Germany. This catalog has been produced using un-chlorinated paper. PEFC

France

Panasonic Industrial Europe GmbH
1-3 Avenue Francois Mitterrand
93218 Saint-Denis La Plaine

Tel: +331-55936718

Fax: +331-55936790

E-mail and Website for all countries:
battery-solutions@eu.panasonic.com
www.panasonic-industrial.com/batteries
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