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Schwinn and Toshiba
Collaborate to Dramatically
Alter the Electric Bike Market

Schwinn Bicycles has announced a strategic collaboration
with Toshiba Corp. that is expected to dramatically alter the
electric bicycle landscape in the US and around the world.
Schwinn has incorporated Toshiba's new Super Charge ion
Battery (SCiB) technology into the Schwinn Tailwind, a
brand new electric bike.

Toshiba's SCiB power technology will enable Tailwind
owners to recharge their eBike in 30 minutes through a stan-
dard electrical outlet (or as little as five to seven minutes
through a commercia charger). By comparison, it takes four
hours or longer to fully recharge the battery of virtually any
other eBike in use today through a standard electrical outlet,

allowing riders to recharge their Tailwind eBike in one-eighth
the time of other electric bikes.

In addition, Tailwind owners can expect to see 2,000
recharge lifecycles with the eBike versus the industry stan-
dard of 1,000 charges before needing to replace the battery.
Tailwind riders will find that they can ride 25 to 30 miles per charge
(depending upon such factors as temperature, rider weight and terrain).

"We are very pleased to supply our first SCiB product to such a
well-known and respected company as Schwinn Bicycles and its parent
company, Dorel Industries," said Shoshi Kawatsu, general manager,
Super Charge Battery Divison of Toshiba's Transmission Distribution &
Industrial System Company. "Schwinn is one of the most recognized
bicycle brands in the world and we are happy to provide Tailwind own-
ers with our innovative SCiB technology."

According to the Electric Bikes Worldwide Report, 2008 Update,
20.8 million eBikes were sold worldwide in 2007, a total expected to
show only modest worldwide growth in 2009 to 21.6 million units.
However, eBikes represent the fastest-growing bicycle category within
the US, Europe and a number of other regions.
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Product News
Atmel Extends Li-lon Battery Lifetime and Safety with Single-
Chip Battery Management Family

Atmel Corp. has announced a family
of single-chip Li-lon battery manage-
ment devices. The new family gives a
high analog accuracy at a low power
consumption, while ensuring that
portable handheld applications have al
the necessary safety functions.

Atmel has been working with key bat-
tery manufacturers to develop optimized
solutions and is now offering a full range of microcontrollers dedicated to Li-lon battery
management supporting one to four cells. This product family offers a unique set of fea
tures to optimize performance and safety. By giving extremely accurate voltage meas-
urements it is possible to control the charge and discharge cut-off voltages more accu-
rately, thus making it possible to use up to 15 percent extra energy of the battery com-
pared to less accurate solutions while maintaining all safety requirements.

The family consists of six devices targeting different end markets. The ATmega4HVD and
ATmegaB8HVD target the low-end consumer market requiring protection and authentication.
For applications requiring gas gauge, the ATmega8HVA and ATmegal6HVA are well suited
products, while the ATmegal6HVB and ATmega32HV B targets the notebook battery market.

All parts are single chip battery side solutions incorporating a protection with high-
side N-channel FET drivers.
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QUALLION

Since 1998, quallion has delivered custom battery
solutions for demanding applications. From medical implants
to high voltage power supplies, Quallion leads the Lithium ion
Vehicles battery industry in safety, reliability and performance. Drawing
upon its unique ties to the Japanese Lithium ion battery
market, Quallion now offers new battery solutions to the Heavy
Duty Truck Market. Enabling technologies such as the Matrix™
Battery Design, Zero-Volt™ capability and SaFE-LYTE™ offer
proven battery solutions that can pass the most aggressive test
conditions, including full crush and constant overcharge.

llion's Matrix™ : ; v f (Top) Quallion's new 48.8V Matrix™
Quallion’s Matrix™ Battery System was designed specifically for Module (4.2kg) comes in 7.5Ah, 9.5Ah

the vehicle market. The concept is based on matrix arrays of and 12.5Ah configurations,

18650 Liion cells arranged in series to establish voltage, and _ _ )

strings of cells configured in parallel to establish capacity. The PIOVE) Ty Tnt sreThecesion ek
] ; 2 offers as a lead-acid replacement for

advantage of this approach is nominal use of control electron- military applications for high power or

ics and cell redundancy for efficient increases in reliability and high energy.

survivability. Utilization of commercial grade 18650 cells offers

the greatest cost effective solution and the highest variability

of chemistry configuration as the cells are interchangeable in 2]

il (818) 833-2000

Quallion was founded by biotechnology entrepreneur and

philanthropist Alfred E. Mann and Dr. Hisashi Tsukamoto.
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Quallion LLC | 12744 San Fernando Road | Sylmar, CA 91342 | info@quallion.com Powe ri n (] Li fe .
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From the Editor

As 2008 is starting to wrap up, the editors of Battery
Power Products & Technology are developing new fea-
tures to bring you in 2009. A new addition to 2009 is
“Ask an Expert”. Email us a battery/power related ques-
tion. What are the power limitations of thin film batter-
ies? What type of battery monitoring system is best for
my remote site facility? Your question and anwser, pro-
vided by an industry expert, may be featured in an
upcoming issue of Battery Power magazine. Simply send
me your question and your contact information.

To ensure that your subscription to Battery Power cur-
rent, check your status in the colored box located in the
mailing label on the front cover. Subscription updates
can be made online at www.batterypoweronline.com.

As always, we look forward to hearing from you!
Shannon Given

Director of Content
shannong@infowebcom.com

New Batteries on the Market

East Penn Introduces New Deka Unigy
12AVR170ET Battery Design

East Penn Manufacturing Co., Inc. has introduced the new
12AVR170ET. This front access, 12-volt battery offers 170 amp
hours of power. The 170ET maximizes
its power offering while fitting into
many of the same cabinets as the
150ET with less than an inch of addi-
tional height required. For example, a
48-volt/170 Ah battery system will fit
into a 23-inch relay rack tray.

All Deka Unigy Batteries use pure
lead alloyed with tin, which gives the
product higher corrosion resistance.
These batteries feature an exclusive
individual plate formation process to
optimize cell voltage and performance

providing dependability and long life.
Each plate is hand inspected to ensure full formation.

The 170ET utilizes space saving absorbed glass mat (AGM)
construction to maximize performance. Along with a high power
and space saving design, its front access terminals makes it easier
to ingtall and perform routine maintenance checks. The 170ET is
designed specifically for long discharge telecommunication appli-
cations such as cellular, PCS and outside plant cabinets.

Proven epoxy-sealed posts and recessed terminals prevent
post |eakage concerns. In addition, reinforced flame-retardant,
polypropylene cases resist bulging and meet safety require-
ments. This battery is designed to deliver 10 yearsin full float
applications at 77°F (25°C) with the proper charging care and
maintenance. The design and construction of the 170ET meets
UL recognition requirements and the performance meets or
exceed | EEE 485 and Telcordia capacity requirements. The
design is pending |ATA approval.

EnerSys Launches EcoSafe Batteries for
Renewable Energy Generation Applications

EnerSys has significantly broadened its product support for
the fast growing renewable energy market with the recent
launch of its EcoSafe product line. EcoSafe batteries, which use
lead, nickel and lithium technologies, were developed specifi-
cally for renewable energy storage applications including solar,
wind turbine and other electricity-generation alternatives.

EcoSafe products include an enhanced line of lead chemistry
batteries, as well as batteries that employ nickel and lithium
technologies. EcoSafe batteries offer a selection of energy stor-
age solutions designed to meet the requirements of the latest
renewable power-generating operations.

This year, EnerSys isinvesting in its worldwide manufac-
turing facilities to expand capacity of |ead-based products,
including its proprietary thin plate pure lead (TPPL) technol-
ogy. Recent investments also led to new developmentsin
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nickel-based products for solar and wind turbine applications
and developments in new lithium-based solutions. These
investments resulted in the acquisition and utilization of a
comprehensive range of technologies, with particular atten-
tion paid to battery chemistry, manufacturing processes and
quality control.

Saft Develops the Tel.X Battery

Saft has unveiled its new Tel.X battery, the first high-volu-
mic energy density, long-life, maintenance-free nickel-cadmium
(Ni-Cd) battery designed specifically to ensure maximum relia-
bility and optimum TCO (total cost of ownership) for telecom
equipment installed in OSP (outside plant) cabinets.

Over the last 10 years, telephony platforms have evolved to
include added services like data and video. Maintaining the tra-
ditional POTS (plain old telephone service) while adding these
other services has significantly increased the power demanded
by equipment installed in OSP cabinets. However, in turn, there
isagreater need for stored energy for back-up power to main-
tain the same runtime as before, typically eight hours.

However, the battery
compartments in OSP cab-
inets have not grown in
size in proportion with the
growth in telephony loads.
In other words, only the
same volume is available
to accommodate capacity
requirements that are now
significantly greater. To
compensate for this
change in requirements,
the runtime must decrease, non-essential loads must shed
during a power outage, the amount of stored capacity must
increase or some combination of all of these things.
Currently, increasing the stored capacity seems like the pru-
dent approach. This puts the burden directly on the battery
designers and manufacturers.

The new Tel.X battery offers high-volumic energy density of
up to 100 Wh/L while weighing around 30 percent less than a
conventional battery. It is designed for use in standard 19 inch
and 23 inch racks and cabinets, where its compact size makes it
easy to fit and install as a direct replacement for VRLA batter-
ies, atypical installation time for a48 V battery is 15 minutes
and is compatible with all telecoms rectifiers.

Another key feature of the Tel.X isitslong service life, more
than 20 years in normal temperatures and more than 14 years at
40°C. In many cases the battery can be expected to outlive the
installation, during which time it will be maintenance-free,
under normal operating conditions, with no need for topping-off
with water.

The Tel.X battery design has been certified for compliance to
NEBS (Network Equipment Business Systems) Level 3, which
isthe world's highest safety level for telecom equipment.
Furthermore, the Tel.X delivers predictable performance over a
wide temperature range, from -20°C to 40°C and can withstand
extremes of -50°C to 70°C. Thisis particularly important as the
majority of cabinet installations will not offer atemperature-
controlled environment.

November/December 2008
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ChargeGuard Introduces New Select Model that Expands
Features of Original Vehicle Power Management System

L edco-ChargeGuard has introduced its new
ChargeGuard Select model, which expands upon
the company's original automatic shutdown timer
for mobile electronics by adding more user-friendly
settings and diagnostic features.

The new ChargeGuard Select model continues to
offer the standard features of the original
ChargeGuard while adding new features including
more sel ectable sensing modes, improved high and
low voltage surge protection with a new voltage
diagnostic LED to indicate voltage problems, pro-
tected terminals, easier setting of timeout delay
switches and MIL-STD 810F compliance.

In addition to being the standard vehicle power
management system for emergency vehicles, the new ChargeGuard Select is also
applicable for use in any vehicle that is reliant on radios, mobile electronics, comput-
ers and GPS navigation systems, such as boats, trucks, farm equipment, construction
equipment and military vehicles.

DPI Develops Charging System Aimed at Golf Cart Industry

Diversified Power International (DPI) has developed a battery charging system
with a built-in select mode for choosing battery types. While the general rule in golf
cart maintenance is always to use the charger made for the golf cart, DPI's new prod-
uct offers the flexibility of needing one
charger to rev up multiple battery
brands. DPI’s 48-volt golf cart charger
has a select switch located on the front
so users can choose between four charg-
ing modes: Mode 1 for the 48-volt US
battery, Maode 2 for the 48-volt Trojan
battery, Mode 3 for the 48-volt Exide
battery, and Mode 4 for 36-volt general-
purpose charging.

The technology resulted when DPI
engineers brought in various battery
brands and closely worked with them to devise specific charge agorithms for each
brand. They then applied the technology to a single charger with select-mode capability.

The company’s new 48-volt golf cart charger, priced at $399.00 (MSRP), comes
with arobust output cable Anderson SB 50 connector. DPI has also produced a vari-
ety of interface cables for connecting its charger to leading cart brands, including
Yamaha, E-Z-GO and even Club Car, which is known for having a built-in power
supply system. Cart-customized interface connection cables, called One-2-All, are
low cost and readily available in stock.

Visit the Battery Power Online
Knowledge Center at
www.BatteryPowerOnline.com
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DC Battery Power System Provides Accurate Monitoring and
Charging Capabilities for Critical Industries

Shurite Systems, a division of Prime Technology, LLC, has introduced the DC power
management system, a full scale DC management system that combines charging and

The accuracy of the power systemis crucial for key
industries, such as emergency medica carts, where pre-
cise charging information is of the utmost importance.
The DC power monitor provides crucial power source
information required in a mobile working and computing
environment, thus enhancing the marketability of DC
equipment. The monitor is capable of completing diag-
nostics for troubleshooting and evaluating warranty
claims as well as automatically scheduling power supply
and battery maintenance. Additionally, the monitor is
capable of creating event log spreadsheets and
charge/discharge curves. Event logs are useful for both
keeping track of the battery system history and making
changes in the product’s use in order to extend and
maintain proper operation. The system is designed to

monitoring functions for battery powered applications.

Battery Power Products & Technology

incorporate specific curves for battery manufacturers and
chemistry, which helps to prolong the duration of the battery system by accurately
predicting the life of the battery and charge time. Conveniently, the system can be
adapted to be used with any power platform.

The DC charger isa 10 or 20 amp, three stage, multi-profile, precision, multi-
chemistry battery charger that utilizes a microprocessor. The charger provides full
communication with the aforementioned DC power monitor and the system allows
the end user to receive data for evaluation viaa USB port. A computer program is
supplied to the end user specifically for this function. The DC charger has built in
A/D inputs that monitor and control battery charging voltage and current, while also
compensating for load current during charge. Furthermore, the charger has a driver
that will support the standard indicator/switch functions of a customer provided fuel
board. The algorithms used to charge the batteries can be uniquely designed for the
specific chemistry as well as each manufacturer’s features. This option to fully cus-
tomize the unit allows for complete optimization of the charging system.

The combination of the DC power monitor and charger provides a robust and
unique system, capable of full battery power charging, management and data
capture/logging. The system is designed to operate as a single source solution for DC
power management and is UL60601 approved for all medical applications.

Rogue Engineering Launches National Product Line of
Charge Controllers

Rogue Engineering has launched their new line of Rhino charge controllers. The
Rhino, a product line of 6, 12 and 24 volt, 5 amp solar charge controllers, is designed
to operate with no maintenance in the most challenging industrial and recreational
settings. Consuming 400 micro amps, the smallest self-consumption rate in the indus-
try, the Rhino provides optimal battery performance. Simple and rugged, this charger
can be powered by a solar panel or an AC adaptor for either on or off-grid systems.
The Rhino product line is one of the only 5 amp controller lines to offer three-stage
charging. The Rhino also features linear charging, pluggable connectors and urethane
encapsulation all in a small convenient size.

Delphi Battery Monitoring Device Can Have Impact on
CO, Emissions

If the entire vehicle population of Russia, currently about 31 million vehicles, was
equipped with intelligent energy management systems featuring the Delphi Battery
Monitoring Device from Delphi, CO, emissions could be cut by about 4.65 million
tons of per year.

The Delphi Battery Monitoring Device com-
bines an innovative IVT sensor with software that
calculates the battery state of health (SOH) and
state of charge (SOC) and aerts drivers to batter-
ies that are in need of replacement or charging. It
helps ensure optimal battery performance, making
more electronic features possible while ensuring
sufficient power for starting the engine. When
integrated into a vehicle as part of active energy
management system, the Delphi Battery
Monitoring Device can also help improve fuel effi-
ciency and extend bettery life.

With the Battery Monitoring Device and innova-
tive components, such asthe IVT battery sensor,
Delphi stands prepared to support the international
automotive industry actively in their efforts to
improve the environmental compatibility of their

www.BatteryPowerOnline.com
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vehicles and to reduce CO, emissions.

Delphi's Battery Monitoring Device features local interconnect network (LIN) or
controller area network (CAN) interface for data and diagnostic communication. It is
mounted on the negative battery post or in a pre-fuse box on the battery and is
designed for use in passenger and commercial vehicles beginning with model year
2010. The CAN interface version will be available soon. The Battery Monitoring
Device can also be adapted for use in off-road vehicles and the marine industry.

Dual-Channel Power Optimized for High-Speed Testing of

Portable Battery Powered Devices

Keithley Instruments, Inc. has introduced the Model 2308 Portable Device
Battery/Charger Simulator, a dual-channel battery- and charger-simulating power sup-
ply designed to provide the lowest cost testing of both the growing range of mobile
phones with new, complex transmission schemes and other types of new portable
devices that consume extremely low amounts of power. The Model 2308's fast tran-
sient output response maximizes production

Introducing the SBS-2500 Digital
Specific Gravity Tester at SBS

Storage Battery Systems, Inc. offers a new solution
for Digital Specific Gravity testing. The SBS-2500
offers accurate, temperature-compensated, specific
gravity results within seconds and has a testing range
of 0.000 to 2.000.

Field studies have shown time savings of more
than 5 times (500 percent) using the SBS-2,500 digi-
tal hydrometer versus a standard glass hydrometer
and thermometer. The storage capability is 1,100
results internally, which includes a custom excel soft-
ware that enables the user to download the results for
instant battery records.

yields by maintaining a stable voltage level
under dynamic loading conditions. In addition,
its measurement engine enables more accurate
characterization of both full power operation and
low current sleep modes for quantifying power
consumption so that design and manufacturing
can ensure that battery life of the latest portable
electronic devices is maximized.

Unlike conventional power supplies, the
Model 2308 features extremely fast recovery
even when load currents change by a factor of
10 or greater. This can happen when a portable
device or component transitions near-instanta-
neously from a sleep or standby state to a full
power operating state and then returns to the
original state. If the load pulse is too short, the
conventional power supply may never return to
its stable output level during the pulse. Even
with long test leads, which add substantial
inductance to the load circuit between the
power supply and the device under test (DUT),
the Model 2308 maintains a stable output volt-
age in response to pulse loads with a transient
voltage drop of under 90 mV and a transient
recovery time of under 35 ps.

For R&D applications, the Model 2308 not
only has wide current measurement range for
analyzing power consumption, the power supply
also has an analog output to enable developers to
analyze all the details of their load current
including the start-up sequence and al operating
modes. R&D engineers can easily determine total
device power consumption. In addition, the
Model 2308 can simulate the performance of a
battery by simulating the battery's internal resist-
ance with a programmable output resistance.

Are you an A, B or C? Your
subscription to Battery Power
magazine may be about to expire.
Check your status in the colored
box located in the mailing label on
the front cover.

Subscribe online at
www.BatteryPowerOnline.com.
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Catalog M55 includes: f

- Battery Clips, Confacts & Holders

- Fuse Clips & Holders - Spacers & Standoffs

- Terminals & Test Points - Panel Hardware
PC Board Hardware - Pins, Plugs, Jacks & Sockets -
* Multi-Purpose Hardware - Terminal Boards 4

Call or Click for Catalog M55
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Battery Clips,
Contacts & Holders
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High Voltage Battery Stack Monitor Supports Hybrid/Electric
Vehicles and Battery Backup Systems

Linear Technology has released the LTC6802, a highly integrated multicell battery
monitoring |C capable of measuring up to 12 individual battery cells. The device's
proprietary design alows multiple
LTC6802s to be stacked in series
without optocouplers or isolators,
for precision voltage monitoring of
every cell in long strings of series-
connected batteries. Long battery
strings enable high power,
rechargeable applications, such as
electric and hybrid electric vehi-
cles, scooters, motorcycles, golf
carts, wheelchairs, boats, forklifts,
robotics, portable medical equip-
ment and uninterruptible power supply (UPS) systems.

With improved energy density, lithium-ion batteries are poised to be the power
source of choice for these applications. However, designing alarge, highly reliable
and long-lasting Li-lon battery stack is avery complex problem. Li-lon cells are sen-
sitive to overcharging or over-discharging, requiring that each cell in a stack is care-
fully managed. The LTC6802 makes this possible with quick and accurate measure-
ments of all cell voltages, even in the presence of stack voltages over 1,000 V.

The maximum total measurement error is guaranteed at |ess than 0.25 percent from
-40°C to 85°C and all cell voltages in a battery stack can be measured within 13 ms.
Each cell is monitored for undervoltage and overvoltage conditions, and an associated
MOSFET switch is available to discharge overcharged cells. Each LTC6802 commu-
nicates viaa 1l MHz serial interface, and includes temperature sensor inputs, GPIO
lines and a precision voltage reference.

The LTC6802 was designed for the environmental and reliability challenges of auto-
motive and industrial applications. The LTC6802 is an 8 mm by 12 mm surface mount
device. The combined robustness, exceptional precision and tiny package directly
address the critical requirements of emerging and advanced battery technologies.

Microchip Technology Debuts USB/AC Load-Sharing Li-lon/Li-
Polymer Battery Charger

Microchip Technology, Inc. has introduced the MCP73871 charge-management
controller, aLi-lon/Li-polymer charger with an intelligent charge management feature
that enables simultaneous AC-DC-adapter or USB-port charging and powering of
devices. The single-chip charger features an integrated pass transistor and numerous
battery and termination-voltage options making it well suited for complex, space-con-
strained portable applications.

By enabling electronic devices to be simultaneously powered and charged via
either an AC-to-DC adapter or through a USB port, the MCP73871 charge-manage-
ment controller simplifies the charging and powering of today's portable electronic
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devices. With highly accurate volt-
age regulation of 0.5 percent, the
new charger extends battery life by
allowing the battery to be charged
closer to its optimal limit.
Additionally, with its integrated
pass transistor, the charger elimi-
nates the need for an external FET,
and only afew small passive com-
ponents are necessary. This results
in smaller, less complex and less
expensive designs.

The MCP73871 charge-manage-
ment controller iswell suited for
portable consumer electronic products, such as GPS units, phone chargers, toys, cam-
eras, PDAs and Bluetooth headsets. The MCP73871 charger is available in a 20-pin,
4 mm by 4 mm QFN package, for $1.28 each in 10,000-unit quantities.

Battery Charger Enables True Universal USB Charging While
Minimizing Solution Footprint

Summit Microelectronics has introduced its third-generation programmable battery
charger integrated circuit (1C) for single-cell Li-lon and Li-polymer powered systems.
The SMB339 integrates the largest
g feature set in the industry, including
B compatibility with all relevant
% | industry standards; USB 2.0
Specification, USB on-the-go sup-
plement, USB battery charging
specification 1.0, IEEE1725
Standard, Chinese USB charging
specification and others. This charg-
ing solution automatically adapts to
and delivers the fastest battery
charging from any power source
(USB host/hub, AC/DC, etc.) with-
out the software required in typical implementations. Additionally, high integration
reduces hill-of-material count/cost and solution size to levels comparable to inferior
linear charging solutions, while cutting power dissipation by 80 percent. Like all
Summit's solutions, digital programmability is built-in, providing design and system
flexibility at no additional cost.

The SMB339, based on a high performance 3 MHz switch-mode architecture, is
the industry's most integrated single-cell Li-lon charger. The device's high-effi-
ciency operation, coupled with Summit's proprietary TurboCharge patent-pending
technology, allows for highest charging current (up to 750 mA from 500 mA USB
source) and lowest power dissipation. This allows for slim industrial designs and
significantly faster charging times; two valu-
able differentiating factors for handset and
other consumer products.

A wide variety of programmable safety fea-
tures are also integrated to meet the strictest
safety standards, including IEEE1725. These
include dual redundant protection for input/out-
put current and voltage, chip and battery thermal
protection, hardware and software safety timers,
battery missing detection and a variety of status
and fault registers.

The SMB339 operates with an input range
from 3.5V t0 6.2 V input and safely withstands
continuous input over-voltage up to 16 V (non-
operating), while protecting downstream circuit-
ry. The SMB339 is offered ina 2.3 mm by 2.0
mm, 20-ball, lead-free chip-scale (CSP) package
with an operating temperature range of -30°C to
85°C. Available now in production quantities,
the SMB339 is priced at $1.24 each in quantities
of 10,000 units.

Infineon Helps Protect Consumers
From Counterfeit Batteries with
Authentication Chip

Infineon Technologies AG has introduced the
world's first chip that uses asymmetric authenti-
cation featuring elliptic curve cryptography
(ECC) and integrated temperature sensor that
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can be used by battery and electronics manufacturers to
detect unauthorized accessories and after-market
replacements. This counterfeit detection capability helps
manufacturers ensure the intended user experience and
protect against safety risks posed by unauthorized and
untested accessories or batteries.

The new ORIGA SLE95050 family includes a ver-
sion with an integrated temperature sensor that can fur-
ther improve the safety level of batteries for electronic
devices such as digital cameras, mobile phones and
portable computers. The ORIGA SLE95050 can a'so be
used for printer cartridges, replacement parts, medical
disposables, networking equipment or other accessories,
such as earphones, speakers, docking stations and
chargers. With SLE95050 production start projected for
the end of 2008, first consumer products, such as
digital cameras, integrating Infineon's authenti-
cation chips are expected to hit the shelves dur-
ing the second half of 20009.

The ORIGA SLE95050 complies with emerg-
ing battery safety regulations, for examplein
Japan, that require temperature monitoring of
lithium-based batteries. It has a built-in analog-
to-digital converter that allows convenient tem-
perature monitoring from either its on-chip or an
external sensor. Thisis done by just sending a
bus command via Infineon's proprietary single
wire interface. This single wire interface of the
ORIGA SLE95050 alows smooth system inte-
gration and remote powering over this single
line. With non-volatile memory (NVM) of up to
1 kbit including NVM for write-protection and
unigue chip 1D, ORIGA also provides the added
benefit of personalization by storing data about
the specific accessory, the logistics chain and the
usage of the accessory itself.

The SLE95050 operates at the temperature
range from -25°C to 85°C and at an operating
voltage range of 2.0V to 5.5 V. The ORIGA
SLE95050 family today comprises two mem-
bers. The SLE95050F1 including the tempera-
ture monitoring feature and SLE95050F2 with-
out temperature monitoring. Samples of both
devices are available with production expected
to start at the end of 2008.

lnbgrat&d analog + power companions
for OMAP35x processor designs

Power
Management
TPSE5530

Power
Management
TPSE5920

) ﬂ Texas
Tixas INSTRUMENTS

IrsTRUMENTS

Integrated Analog Companion
Chips Combine Power Management
And Signal Chain Functionality to
Optimize Power Performance
Building on its power management portfolio
targeting embedded processor designs, Texas
Instruments, Inc. (TI) has introduced three fully
integrated power management and signal chain
companion chips to support all system power
requirements of an OMAP35x processor-based
design. Combining leading power management
circuits with TI's low-power embedded proces-
sors results in optimized power and performance,
leading to longer battery life and system run-time.

www.BatteryPowerOnline.com
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The TPS65920, TPS65930 and TPS65950 devices
reduce board space and efficiently manage system
power and control for an OMAP35x processor. The
TPS65950 supports up to 14 channels of power man-
agement conversion. In addition to integrated 3 MHz
DC/DC converters and low-noise LDOs, it includes a
dual audio codec and drivers, monitor and control fea-
tures, a battery charger, an LED driver, a 10-bit, three-
input analog-to-digital converter, vibra and keypad
functionality, a high-speed USB transceiver with inte-
grated 5V power supply and an 12C communications
interface, al in a7 mm by 7 mm BGA package. The
TPS65920 and TPS65930 devices, which offer a subset
of features of the TPS65950, comein a 10 mm by 10
mm package and support up to 8 voltage rails.

The TPS659xx, TPS65023 and TPS6235x devices
use a dedicated 12C communications interface to enable
TI's SmartReflex power and performance management
technologies, resulting in additional power savings.

Visit the Battery Power Online Knowledge Center
for in-depth, technical articles on

integrated circuits including power

management, fuel gauging and

power conversion.

www.batterypoweronline.com/bppt_edhighlights.htm

Is your battery charger intelligent?

The New Charles InChargers

Intelligent. Solid Power

The need for industrial power is constant. Trust a battery
charger with the brains and brawn to deliver trouble-free
power and performance. The new InCharger features:

* Universal AC input and configuration for Gel, Flooded
Lead Acid, AGM or NiCAD batteries with 12 or 24 VDC

selectable output

« Bright, fully digital touch-screen display

* Unigue charging parameters stored on a Smart

Memory Button™

* Microprocessor controlled high temperature

graphic display

* Monitoring and alarm functions

* Quick-connect plugs for ease of installation

AAwWL.Chariesincust

rMes.com

&S arles

1848, FCC Part 15 Class A, NFPA 99, NFFA 110 Approvals with a 3-year product warrsnty
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Power Supplies

New 120 Watt External Power Supply from SL Power
Electronics Meets Energy Star and EISA Requirements
SL Power Electronics has announced

the newest addition to its line of Ault
brand AC-DC external power supplies.
The CENT1120 seriesis a single output,
desktop-style external power supply with
an output range of 110 watts to 120 watts.
The new family complies with
Environmental Protection Agency (EPA)
Energy Star Level 1V and Energy
Independence and Security Act of 2007

(EISA) requirements. The new Ault
CENT1120 is available in five voltages from 12 volts to 48 volts.

The Ault CENT1120 family is suited for
applications in the industrial, computer periph-
eral, networking, displays and test/measure-
ment markets. The series also meets EMI/RFI
regulations and is |PX1-compliant, featuring
casings that can withstand falling water at a

WORLD'S #1

ﬂﬂ:"ﬁﬂﬁmu Bﬂ"[ﬂv rate of 10 mm per minute for 10 minutes with
no water reaching the internal components.
P“““Inin All models feature a universal input of 100
VAC to 240 VAC and an impact-resistant,
Top-Notch Customer Service non-vented polycarbonate enclosure.
and Technical Support Competitively priced at $39.38 in OEM quan-
tities, the CENT1120 is areliable, high-per-
formance solution for a variety of applications
We believe that providing in the global electronics market.
superior tech suppor, A!I_models of the.AuIt CENT1120 can t_)e.
delivering product as promised modified to meet unique power or connectivi-

ty requirements, and private label marking
needs. SL Power Electronics also can design a
completely custom solution to meet specific
OEM requirements.

and reliability that exceeds
spec is just the way one does
business in a technical warld,

It's the marketing guys that
love the awards. But we know Eaton Introduces Energy Saving
it's the day-to-day that makes UPS for Protecting Servers,
us the #1 provider of batteries Storage Devices and
to your market. Telecommunication Systems

Diversified industrial manufacturer Eaton
Corp. has introduced its new Pulsar M unin-

C'mon. Challenge us. Contact i >
terruptible power supplies (UPSs).

us at www.sanyobatieries.com X X -
: Responding to user's needs to maximize ener-
with your foughest spec. gy efficiency, the Pulsar M, sold under the
MGE Office Protection Systems brand, fea-
" tures a high-efficiency design that saves ener-
SANW gy and prevents excess heat when installed
Batteries

The Biggest & the Best

ging solution.

into a network rack.

The Pulsar M is the first on-line double-conversion UPS in its class with an adapt-
able, multi-position, hot-swappable Power Distribution Unit (FlexPDU). The
FlexPDU provides a space saving method of adding receptacles to the back, side or
top of the UPS, freeing up much needed space in dense rack environments. In addi-
tion, optional universal HotSwap Maintenance By-Pass modules allow the UPS to be
replaced, serviced or upgraded without interrupting the supply of power.

At 3.5 inches (2U) high for deep racks along with a 5.25 inch (3U) short depth
unit to accommodate shallow telecom racks/enclosures, the Pulsar M's slim design
offers users system flexibility and increases the power density to allow for continu-
al power for information technology (IT), telecommunications, healthcare and
industrial systems.

For applications requiring several hours of backup during a power outage, the units
feature scalable runtimes and, with the 3,000 VA XL model, can accommodate up to
12 external battery banks. Furthermore, in order to maximize backup time for critical
devices connected to the UPS, Eaton's Powershare technology enables users to
remotely reboot systems and gracefully turn off less critical equipment.

APC Expands its MGE Galaxy 5000 UPS Product Line in
North America
APC by Schneider Electric has released of the MGE

Galaxy 5000 uninterruptible power supply (UPS) for
the North American market. Designed for flexibility to
meet the needs of many environments, the MGE
Galaxy 5000 UPS line also offers paralleling capability,
without the need for an external static switch, to enable
scalability for increased capacity or redundancy. This
new solution, which can boost capacity from 40 kVA
up to 520 kVA, dlows IT and facilities managers to
respond to increasing demands placed on power infra-
structure in growing facilities.

The on-line, three-phase MGE Galaxy 5000 offers
scalable power protection using innovative high avail-
ability topology to protect all critical loads. Single
module systems are available with 40 kVA to 130 kVA
power ratings.

Relying on advanced inverter technology to restrict
total harmonic distortion to less than 5 percent, the

MGE Galaxy 5000 delivers clean reliable power even
in the harshest of electrical environments. A 100 percent step-load capability ensures
a fast response to load changes with accurate voltage regulation. In addition, the
MGE Galaxy 5000 incorporates fault tolerant circuitry that protects the UPS from
accidental short circuits usually caused by load side failures or overloads.

Energy shortages and increasing power demands require full generator compatibil-
ity for many critical installations. To meet this requirement, the MGE Galaxy 5000's
distortion-free power factor corrected input boasts the industry’s best generator com-
patibility that improves efficiency and eliminates the need to significantly oversize
connected generators for reliable operation with the UPS.

Sealed Air Corp. Deploys Blue Spark Thin Printed Batteries to Power its New RFID Time and
Temperature Data Logging Sensors

Sealed Air Corp. has selected Blue Spark Technologies'
thin, flexible batteries as a core component of its TurboTag
RFID-enabled time and temperature monitoring and data |og-

improvement over existing time and temperature monitoring
technology,” explains Roberts. “ To power our system’s
autonomous data logging capabilities, we selected Blue Spark
Technologies' 1.5-volt printed batteries.

According to Bill Roberts, aresearch
fellow in Sealed Air’s Technology and
Innovation group, the TurboTag “active
packaging” sensor solution represents a
breakthrough in time and temperature
monitoring technology due to its ability
to track and record temperatures in real
time, from the processing plant, in
transit and up to the point of delivery.
This enables suppliers of consumables
and temperature-sensitive products,
such as meat and dairy products, fresh

Theirs was the only eco-friendly battery
that fully met Sealed Air’s specified oper-
ating temperature range, and was thin,
flexible and affordable enough to be
embedded with the RFID chip into our
compact credit card size form factor.”
Matt Ream, Blue Spark Technologies
vice president of marketing, said, “We are
excited to be working with Sealed Air, a
global leader of innovative performance-
based materials. Their TurboTag battery
powered RFID smart card application is a

produce, frozen and refrigerated foods,

trol and compliance.
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pharmaceuticals, biologicals and other chemical substances,
to minimize waste by ensuring proper cold chain quality con-

“Our TurboTag battery-assisted RFID smart card’s real-time
temperature sensing and data capture capabilities offer a huge

Battery Power Products & Technology

perfect example of how Blue Spark works
with customers to provide a safe, reliable ‘green’ power boost
advantage to their new product concepts. Typically, selecting
thin, printed batteries enables them to reduce material costs, sim-
plify production and bring products to market faster.”
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Power Supplies

HP R5500 UPS Delivers 4,500 Watts in 3U
Rack-to-Tower Profile

Introducing the rack-to-tower HP R5500 uninterruptible
power system (UPS). Designed for dense data-center envi-
ronments, the HP R5500 UPS offers improved power density
of watts per U-space. More true power in a smaller form fac-
tor provides more performance while saving valuable rack
space for server and storage equipment. The HP R5500 UPS
has 1,500 watts per U, 4,500 watts total in 3 U. Thisline-
interactive UPS uses a digital signal processor rather than a
transformer and provides voltage regulation without using the
battery. With two independently controllable load segments,
an optiona rack-to-tower conversion kit, and no-cost HP
Power Management software bundled in the box, it's easy to

and non-patient critical medical safety approvals. The new LPS103-M power sup-
ply is a compact open-frame design. Measuring 2 by 4 inches, with a height of
1.29 inches, it has a typical full load efficiency of 88 percent and a power density
in excess of 14 watts per cubic inch. The supply is primarily intended for use in
information technology equipment and light industrial systems, as well as for
equipment intended for non-patient contact and non-patient critical use in low
power medical, dental and laboratory applications.

LPS103-M power supplies are comprehensively protected against overvoltage,
overtemperature and short-circuit conditions, and feature a power fail signal for
remote monitoring purposes that will change state at least 6 ms before the main
output loses regulation. The power supplies have a full load ambient operating
temperature range of 0°C to 50°C without de-rating and can cold-start from tem-
peratures as low as -20°C. Between 50°C and 70°C, the output should be derated
by 2.5 percent per degree.

customize this UPS to unique situations and
manage systems quickly and remotely. Option
cards and Extended Runtime Modules (ERMS)
add networking capabilities and load segmenta-
tion, while increasing system back up time.

The two load segments provide the flexibility
to configure scheduled startups and shutdowns,
in addition to independently control separate
loads. Working in conjunction with HP Power
Management Software, the HP UPS R5500 can
be configured to prioritize and extend the run-
time of critical devices. By shutting down a load
segment that is connected to less critical equip-
ment, the runtime for more critical equipment is
extended, providing additional protection.

Redundant DC/DC Converter
System with 500 Watt Plug-In
Modules Built to Last in
Heavy-Duty Environments

Absopulse Electronics BAP 419 is aredun-
dant DC/DC converter system comprised of up
to five, 500 W DC/DC plug-in modulesin a pre-
wired 4U by 19-inch by 15-inch shelf. It is
based on the same design topology as similar
systems that have been operating in power utili-
ties, industrial plants, air-traffic control systems,
telecom and other critical applications for more
than 20 years. Cooled by natural air convection,
the BAP 419 system has no fans or other moving
parts. This, as well as very large design head-
room, ensures high reliability and makes the sys-
tem well suited for maintenance-free operation
in remote locations.

The BAP 419 plug-in modules each deliver 24
VDC, 48 VCD or 125 VDC and accept an input
of 24 VVDC, 48 VDC or 125 VDC. Every module
is hot-insertable and has a built-in redundancy
diode, which allows for parallel and N+1 redun-
dant operation. Built-in redundancy also alows
for a battery to be connected to the output for
back-up purposes. Modules with different out-
puts can be combined in one shelf to create a
multiple-output system.

High Efficiency AC-DC
Power Supply

Emerson Network Power has launched a
high efficiency 100 to 150 watt AC-DC supply
that features both ITE and non-patient contact

www.BatteryPowerOnline.com

"7 Hi-MECHA

Stacking Machine

Hohsen

;’fﬁé‘_f =

Manual Crimper

Coin Cell Disassembler

Sealing Machine Forming Machine

Pred Materials Offers a Line of

Products for Battery Manufacturers
-Production equipment from lab to pre-production scale
-Hand tools
-Coin cell parts
-Foils and chemicals

Pred Materials and Hohsen Corporation are pleased to announce the avail-
ability of pre-production battery manufacturing equipment from Hi-Mecha of
Japan. These include the featured Stacking, Sealing, and Ferming machines
above. All Hi-Mecha equipment so far has been customized for each
manufacturer’s needs, Some standardized machines will soon be available.

In addition to these large-scale systems from Hi-Mecha, we are pleased to
present these manual tools:

* our Manual Coin Cell Cnimper, available for our standard coin sizes (2016,
2025, 2032, 2320)

* our new Coin Cell Disassembler which allows for dismantling a coin, doing
minimal damage 1o internal elements, is newly available for sizes 2016,2025
and 2032,

For these products and Pred’s line of baltery equipment, parts and chemicals,
please visit our web site or contact us by email or phone.

PRED

MATERIALS

INTERMATIONAL, IMC.

Pred Materials International, Inc.
60 East 42nd Street, Suite 1456
New York, NY 10165

Contact Steve Pred

Tel: 212-286-0068

Fax:: 212-286-0072
email: steve@predmaterials.com

www.predmaterials.com

Battery Power Products & Technology
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Accurate Battery Backup for
Medical Devices

Keith Keller, Analog Field Applications / Power Management Engineer
Texas Instruments

Michael Banak, Principle Design Engineer

Eclectic Engineering

The Challenge

Reliable power is essential in medical systems. To guarantee uninterrupted power,
a battery backup is used. Historically, larger medical devices used lead-acid batter-
ies to provide uninterrupted power. To be practical, they required sophisticated
motion systems that are also expensive, resulting in alarge, heavy, expensive sys-
tem. Now with the latest generation of battery "gas" gauging electronics, Lithium-
lon (Li-lon) batteries can be used safely to determine extremely precise available
energy. This allows for much smaller and lighter weight medical equipment, versus
lead-acid battery technology from the past.

The natural alternative to lead-acid battery cells is nickel metal hydrate (NiMH) or
Li-lon chemisty batteries, both of which provide much better energy density. Li-
lon cells provide the highest energy density with more volatile chemical compo-
nents that can be unsafe, if not properly handeled. For patient-critical systems no
matter what battery chemistry is used, accurately estimating the remaining energy
is essential. With Li-lon batteries the best of both worlds can be acheived: accurate
knowledge of gauging and highest energy density.

With previous battery metering electronics, inaccuracies in reported capacity
would creep in over time. We could only make an educated guess on how the indi-
vidual cells would "age" over time. The primary reason that Li-lon batteries have
less usable capacity over time is due to increased internal impedance of the elec-
trolyte anode/cathode material. Li-lon cells have certain known characteristics
such as impedance, which is extremely dependent on temperature, impedance
changes during discharge and high temperatures and minute over-voltage charging
cause a large degradation to cell capacity. One hundred charge/discharge cycles
can double internal impedance [1] as shown in Figure 1. (A cycle is defined by a

Figure 1. Impedance
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Dependence on
Temperature and
Depth of Discharge
(DOD). Li-lon battery
cell impedance is
highly dependent on
temperature.
Impedance decreases
about 1.5 times with
a 10°C increase.
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greater than 70 percent energy that flows out of and into the cell.) Charging even
50 mV above a 4.2 V (max) cell will decrease cell life by half [1] (Figure 2). Cells
more than 80 percent discharged will see a five times increase in impedance from
room tempurature to 0°C [1] (=300 mOhm to greater than 1.5 ohm DC imped-
ance). See Figure 3.

Impedance is key to the whole equation. In the past, going to production with a bat-
tery pack design was very involved. Charge and discharge characteristics over mini-
mum, room and maximum temperatures were needed to generate coefficients used
in a polynomial equation for better discharge estimation. Knowing how the individ-
ual cell's impedance actually changes over time could only be estimated before.
Additionally, traditional gas gauges needed to be occasionally "reset" to relearn the
battery pack's maximum capacity. Therefore some medical system battery packs
would need to be sent back to the manufacturer to do this learning cycle.

With all of these uncertanties addressed, the designer understood that the accuracy
of reported capacity could be off by as much as 20 percent. Designers would dou-
ble the capacity actually needed up front, assume unpredictable degradation of
cells over time, as well as buffer the information received by the gas gauge's esti-
mated capacity calucation to the user. To be sure, areliable medical system cannot
report remaining runtime as with laptops: "20 minutes remaining,” then "you must
plug in immediately."

The Solution

This inaccuracy in reporting true remaining battery capacity is removed with next
generation Impedance Track algorithm technology from Texas Instruments. This
algorithm determines the state-of-charge for a Li-lon cell, as well as fully predicts
discharge behavior using the following parameters as part of a comprehensive bat-
tery model:

1. The cell's total chemical capacity (Qmax) isinitially specified as the datasheet
capacity (e.g., 2,400 mAhr for an 18650 cylindrical cell), but is automatically

updated after the first charge/discharge cycle of the battery by the gas gauge.

2. The amount of electric charge that has passed into or out of the cell is
measured/acquired by the "coulomb counting" process.

3. The present load current in the system (average and peak loading).

4. The cell's internal impedance while delivering current changes over temperature,
cell-aging affects, and during discharge as individual cell impedance varies by
state-of -charge.

5. The cell's open-circuit "relaxed" voltage is measured at light load (<C/20) with
a change in battery voltage less than a few milli-volts over a sampling period.

When fully charged the required rest period is shorter than when the cells are
deeply depleted.

A precise capacity estimate can be calculated by:

1. Measuring cell open-circuit voltage (in arelaxed state)

2. Monitoring the cell voltage profile while loaded (finding cell impedance)
3. Integrating current in and out of the battery

All Li-lon batteries of the exact same chemistry / anode / cathode material have
extremely similar relaxed voltage / state-of-charge profiles. Amazingly, thisis
independent of cell manufacture. This knowledge allows us to determine the maxi-
mum capacity of the cell and the cell's remaining capacity.

For example, if you know that: 1) a 3.6 V relaxed voltage correlates to 10 percent
state-of-charge; 2) during charge the gas gauge integrates 1,000 mA; and 3) the
resulting open-circuit voltage of 3.95 V correlates to 93 percent state-of-charge,
the batteries true capacity is 1,206 mAh (1,000 mA/83 percent ). If the cell voltage
increases from 3.6 to 3.8 V with a1 A charge current, the DC impedance is 0.2
Ohm at 10 percent state-of-charge and room temperature. If the minimum voltage
our system can tolerate is 3 V, Impedance Track will calculate and report the
remaining battery runtime of perhaps seven minutes remaining at a 1 A load from
10 percent state-of-charge.

Over the past several years, electronics hardware implementation has evolved. The
original chipset consisted of three separate ICs: a gas gauging microprocessor, an
analog front-end (AFE) and secondary over-voltage protector. The microprocessor
integrates current and runs the gas gauging algorithms, as well as communicates
directly to the AFE. The high-voltage tolerant AFE measures cell voltages (with
integrated anal og-to-digital converters - ADCs), provides over-current protection

www.BatteryPowerOnline.com
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as well as performs cell-balancing. Both ICs can work
independently from a safety standpoint. A third level
of protection comes from an independent secondary
voltage protector that triggers a chemical fuse for a
permanent fault condition. (Over-voltage is the most
dangerous condition for Li-lon batteries as it has the
potential to cause combustion.)

The latest generation of Li-lon battery meters inte-
grates both the microprocessor and AFE silicon into
one plastic package, thus significantly reducing sys-
tem level complexity and board space requirements.
Communication with the gas gauge is handled over
SMBus standard protocol (SMBus is based on the
12C communication protocol). The gas gauge can
communicate directly with a compatible battery
charger or microcontroller.

Impedance Track technology is actually a lower-cost
battery solution implementation. This technology
removes the need for a production learning cycle. For
batteries of any significant capacity, this can take sev-
eral hours. Now, each battery coming off the lineis
programmed with what is called a "golden image.”
This file is created during the engineering evaluation
stage. The Impedance Track algorithm is constantly
adapting to the state of the cells. So during the bat-
tery's first discharge in the field, Impedance Track
learns precisely the true pack capacity within the first
40 percent discharge or charge. After that the reported
capacity will be 99 percent accurate.

Don‘t let Technology pass

Testing Instrumentation
for Your Battery and Untra-capacitor Needs

Conclusion

Impedance Track battery metering technology allows
the medical engineering community to design life-sus-
taining and portable devices with battery backup that
are more reliable than previously possible. Most
importantly, it offers dramatically improved fuel
gauge accuracy and removes the necessary "reset”,
which certainly isn't practical in a life-sustaining med-
ical applications. It eliminates the need to drastically
over-engineer battery capacity to meet specific backup
timeframes and offers a lower cost solution by elimi-
nating the need to cycle every battery pack during the
production phase.

Understanding and tracking individual battery cell
impedance is key to precisely predicting remaining
runtime and energy. As has been discussed, the most
significant cell aging effect is due to high temperature,
as well as charging above its maximum rated voltage -
even a50 mV higher than rated voltage can reduce a
battery's lifetime by half. Li-lon cell internal imped-
ance increases (ages) from normal usage charge/ dis-
charge cycling, and impedance drastically increases at
low temperatures without decreasing lifetime.

The adaptive nature of the Impedance Track algorithm
monitors these aging factors by monitoring cell volt-
age in arelaxed and loaded state, and integrating cur-
rent during charge and discharge. There is no need to
"guess' the impedance as it is continuously monitored
and, therefore, the true battery capacity can be precis-
ly calculated over the entire life of the battery.

= INDUSTRY LEADING Customer Support

e

to Cover 3 Wide Range of Applications

for Combinatorial Electrochemistry

Electrochemical Experimentation

www.BatteryPowerOnline.com

Battery & Ultra-capacitor Testers

= putomated Multi-Channel Testing Systems for Battery, Supercapacitor, and moe....
- Logical, Powerful, and Easy to Use Control Software
= Multiple Current and Voltage Ranges for Improved Accuracy
- Linear Bipolar, Linear Unipolar, and PWM Circuitry Available
- Multi-Channel Potentiostat/Galvanastat Circuitry

- Flexibility Alows for General Cycling or Advance

= Vast Experience in Multiple Markets from Advanced R&D to Manufacturing

Serving All of Your Testing Needs
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Keith James Keller is a power analog
field applications engineer for Texas
Instruments. His current responsibili-
ties include customer support for
power devices in the Midwest region,
primarily focused on portable systems.
He received his MSEE and BSEE from
the University of Wisconsin.

Keith can be reached at ti_keithkeller @list.ti.com.

Michael A. Banak, PE, received his
MSEE and BSEE from |IT, Chicago.
He is an Electronics Design
Consultant operating in the Chicago
area since 2006. His focus includes
Industrial Electronics, Battery
Management, Intrinsic Safety, IC
Design, Telecomm, SPICE Modeling and Geomatics.

Michael can be reached at
mbanak@ecl ectic-engineering.net.
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Load Switches in Today's Mobile Applications

Sephen Sella, Segment Marketing Manager, L ow Voltage, M obile Power Solutions  reduced package count, optimized power consumption, improved system robustness,

Fairchild Semiconductor reduced design effort and reduced costs. All of these combine to form even more bene-
fits. For instance, the packaged solution adds functionality, which reduces component
Consumers have an insatiable appetite for smaller, lighter and function-rich count and improves system robustness. This solution ultimately reduces PC board space,
portable electronic devices. This desire forces consumer companies to pursue their reduces the application processor |oad and aleviates the need for design resources to

own insatiable desires. "Make it smaller, cheaper and easier." The answer isnot new,  spend time debugging designs. The resulting benefit allows engineers to integrate more
it'sall about integration, and it is evident everywhere in portable electronics product functionality into their products, while simultaneously providing the processor loading,

design. These integration trends are commonplace in the latest power management PC board space and BOM cost savings to accomplish it.
ICs, evolving from the smple MOSFET switch into today's advanced load switches. The latest generation of load switches adds new levels of functionality, including
information. New products are providing fault and diagnostic information, which in
Integration turn allows the application controller to better address safety and performance con-

The ultimate benefit, while not a new concept, is clear: "design smplification". This cerns and improves the end-gpplication experience.

integration trend in power management has resulted in numerous benefits, including Evoluti £ Load
volution Ot LOa

Switch Integration
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PC board space was then used to incorporate
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however, came at a tradeoff, a higher load. The
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Kit Butler, Advanced Energy | SOUrCe be it anything from a battery to a USB-con-
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device from temperatures exceeding the over-tempera-
ture threshold. The addition of this protection feature
simplifies the application design engineer's evaluation
of the load switch in their specific application, reducing
the requirements down to a quantifiable feature set.

Source-Protection

Load switches are employed in awide variety of appli-
cations, including interface protection for USB or
Memory cards, as well as connecting the application
|oads to the battery or auxiliary power interfaces. With
this diverse array of applications, protecting against unex-
pected voltages and current becomes a key design con-
cern. We have discussed the dew-rate functionality,
which controls the in-rush current, minimizing current
spikes and sags in the buss voltage, but how can applica
tions be protected against low voltage operation?
Advanced |oad switches offer an undervoltage lockout
function, which can be used to disconnect the interface in
the event that the voltage drops too low.

Another important protection issue involves handling
unexpected current flow. Simple switches rarely differ-
entiate the direction of current flowing. With an increas-
ing array of accessories being plugged in to mobile plat-
forms, it is essential to provide protection in situations
where unintended/uncontrolled current may flow the
wrong way, damaging components. The reverse current
blocking feature addresses this design concern.
Functionally thisis similar to having adiode in the
power path, but advanced implementations avoid the
diode voltage drop and thus the losses. This can be
important in a standard USB power design, and can pro-
tect the USB host from reverse current flow situations.

System-Protection

In addition to the protection features identified, the lat-
est load switches now incorporate an over-current protec-
tion function, which limits the current to a set value. This
improves the application robustness and reduces the hard-
ware and software design effort. Two additional features
are commonly offered in conjunction with the over cur-
rent protection, to provide flexibility in the behavior of the
fault and recovery methods. Depending on the cause of
the over-current fault and the desired response, there may
be a need to immediately hard-fault and severe the con-
nection when the fault is detected. This provides the
utmost protection, but is also guaranteed to interrupt serv-
ice. Thefirst feature, blanking time, defines the amount of
time to delay before shutting down. This feature improves
the fault tolerance of the system by alowing it to ignore
the current-limiting fault condition for a set time, before
activating the protection. This may allow the fault to self-
recover, or perhapsit is best to remain in the current-limit-
ing mode and not shutdown. Once a fault has occurred the
design engineer has two options for setting the recovery
method. The auto restart function will attempt to reinitial-
ize and close the switch after a set time period. This
ensures maximum protection and minimizes system inter-
ruption, requiring no user action to attempt a restart. If
thereis no Auto Restart function, the user may need to
power cycle the device to clear the faullt.

The Next Functional Evolution:

Providing Information

Thus far we have discussed the |oad switch's evolu-
tion from a simple switch to the increasingly complex
levels of functional integration. The next trend appears
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to be providing information. While the load switch may
not be able to tell why something is happening, it can
provide information to determine what is happening
including faults, as well as voltages or currents.

While at the preliminary stages, today's load switches
provide information that can be used to improve deci-
sion-making. For instance, with the load switch inform-
ing the application the processor that it has shut down
due to an over-current fault, and the application con-
troller knowing that this load switch is connected to the
USB port, the application processor may be able to
assume that an incompatible device was connected.
Knowing this, the controller may be better able to
implement a recovery strategy, or perhaps it can request
user intervention. While this not alot of information, it
can be used to minimize customer dissatisfaction and
improve the user experience, al while fulfilling the pri-
mary role of protection.

Conclusion

This article has reviewed the basic history of load
switch development and into the latest in advancements
and offerings into its functionality. Critical to this, and
not discussed here, is recognizing the supporting tech-
nologies, including the silicon and advanced packaging
development that are the key enablers that allow these
trends and levels of functionality. In any case, it is clear
that with the abundance of new consumer electronics,
and their accessories, the load switch serves a critical
function in circuit protection.

Contact Fairchild Semiconductor at
www.fairchildsemi.com.

damaged separators at the assembly |
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Material Handling Market:
Energy Storage Trends

Sara M. Bradford, Principal Consultant,
North American Energy & Power Systems Group
Frost & Sullivan

Material handling equipment makes up an important
part of the manufacturing, construction and service
industries. This equipment, along with overall logistics,
is essential for improving order-to-delivery cycles and
decreasing inventory. It is also heavily relied on 24/7
throughout the globe. With such importance, electric-
powered material handling equipment requires a strong
and reliable energy source. For many years, lead acid
batteries have provided the necessary power to maintain
single and multi-shift operations. By keeping the equip-
ment in operation, lead acid batteries are known for
being a robust, cost attractive and reliable solution. For
certain industries, these trends will likely sustain the
usage of lead acid batteries. However, there is a grow-
ing trend to develop and test next-generation energy
storage solutions in the material handling market.

Motive Lead Acid Batteries -

Industry Workhorse

Motive lead acid batteries are most widely utilized in
material handling equipment such as forklifts, order
pickers, hand-operated trucks and airport ground sup-
port equipment. Generating more than $1.6 billion in
revenue worldwide, this battery market typically grows
between 5 and 10 percent a year.

Heavy-duty material handling equipment includes
applications in forklifts, utility vehicles, tow tractors,
burden carriers, passenger carriers, floor scrubbers, air-
port ground vehicles and others. This equipment is
essential for manufacturing, construction, retail, trans-
portation and many other sectors. Electric-powered
forklifts now constitute more than 50 percent of the
market compared with conventional internal combustion
(IC) powered lifts.

The material equipment application is a significant
growth driver for motive lead acid batteries. The stable
growth of this application in developed regions, and the
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robust growth in the Asian region, are likely to increase
the demand for these batteries. Owing to the cyclic
nature of the battery market, along with the unstable
growth in the manufacturing sector, overall market
growth can vary.

Emerging Energy Storage Solutions -

Solving Key Industry Issues

Although lead acid batteries still remain the energy
storage solution of choice for electric-powered material
handling equipment, other alternatives are currently
being considered. These alternatives each employ
unique specification to overcome certain lead acid bat-
tery weaknesses.

Fuel Cells

A trend that is building momentum revolves around
greening the supply chain. By reducing the carbon foot-
print of key material handling equipment, the manufac-
turing, construction and service industries are continu-
ing to transition from conventional |CE equipment to
the more green option of electric-powered equipment. A
further step in this direction has resulted in the devel op-
ment of fuel cells for material handling equipment.

Fuel cells directly convert the chemical energy in the
fuel to usable electricity. Byproducts of this conversion
are generally water and heat. Several fuel cell designs
are currently being developed. At this time, hydrogen
and direct methanol fuel cells have demonstrated suc-
cess above other competing designs.

Aswith all new forms of energy and energy storage
technology, the development cycle is alengthy and
exhaustive process. There are numerous steps involved,
from research, design protocols, testing (internal and
external), manufacturing and ultimately market adop-
tion. Fuel cells for material handling equipment are no
exception to this rule of thumb. The technology has
evolved over the last few years at a faster rate and has
received an increasing amount of awareness from sever-
a aspects including the investment community, user tri-
als and market consolidation.

Fuel cells can provide users with improved opera-
tions and maintenance when compared to convention-
al lead acid batteries. For example, fuel cells do not
require lengthy charging and cooling periods that
often challenge multi-shift operations. Additionally,
fuel cells provide users with a constant voltage as
long as the fuel is supplied. This eliminates the com-
mon voltage drop experienced by lead acid batteries.

Fuel cell companies such as Plug Power (recently
acquired Cellex Power), Ballard, Oorja Protonics,
Hydrogenics, Nuvera, among others are key develop-
ersin the material handling market. Users and equip-
ment manufacturers such as Crown Equipment,
NACCO Material Handling Group, Toyota Material
Handling, The Raymond Corp., Federal Express,
WalMart, General Motors, and others have active or
completed fuel cell trialsin place.

Development in Progress -

A Sample

Ballard is currently focused on three channels to
market within the forklift industry. First, the company
isdeveloping afuel cell battery emulator targeted to
be a direct replacement of lead acid batteries. The
emulator offers the same voltage ratings for factor
and center of gravity as comparable to lead acid bat-
teries with the key benefits of fuel cell operation and
maintenance improvements. This product line can be
easily implemented in the users existing fleet. Ballard
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is also developing a fuel cell battery hybrid product,
which utilizes a smaller fuel cell to consistently trickle
charge the lead acid battery. This product can aso be
easily implemented into a users existing fleet.

Ballard is also involved with advancing what is
known as an integrated forklift truck. This new truck
design contains a built-in fuel cell engine. Essentially a
next generation lift truck, this design eliminates the con-
straints of developing fuel cells around conventional
electric-powered trucks and batteries.

Ultracapacitors

Ultracapacitors, also known as electrochemical dou-
ble layer capacitors (EDLCs) and supercapacitors, are
static and passive electrical energy storage devices. This
technology encompasses an enormous surface area that
is achieved for the electrodes by making them from a
porous carbon-based material. Ultracapacitors bridge
the gap between batteries and conventional capacitors
because they offer more power density than a battery,
and they offer more energy density than a conventional
capacitor. These storage devices can also have energy
densities that are 300 times greater than that of the
largest conventional capacitors. In addition, an ultraca-
pacitor can provide 10 times more power density than
that of a conventional battery.

When combined with traditional batteries, the ultraca-
pacitor/battery combination can become an ideal energy
storage solution to provide instant release of power and
charge. Additionally, by implementing a distributed
power architecture, battery strain will decrease and ulti-
mately provide extended runtimes. Hybrid vehicles,
regenerative braking and stop-and-go (ignition accelera-
tion and starting) applications (such as with forklifts) also
impact the demand for ultracapacitors. For forklift appli-
cations, the ultracapacitor bank stores power with each
loading fork descend, and releases it when high power
bursts are required, such asin heavy lifting scenarios.

Ultracapacitor developers such as Maxwell
Technologies, Renewable Energy Development, Inc.
(REDI), Matsushita Electric Industrial Company Ltd.
(Panasonic), NessCap., Inc., and other players are active
in the market.

Conclusion

In the current economic conditions, supply chain
optimization is of key importance. Coupled with reduc-
ing the carbon footprint and identifying solutions that
can lower operation and maintenance fees, the material
handling market is expected to witness great fluctuation
over the next three to five years. Alternative energy
solutions such as fuel cells or ultracapacitors strive to
improve performance. These solutions, however, face
stiff challenges in terms of commercialization such as
user acceptance, increase and/or maintain financial
resources, and other key issues. Though these chal-
lenges are short to mid-term in duration, the solid and
proven reliability and current user dependence of lead
acid batteries continues to be known in this application
market, the workhorse of the industry.

Sara Bradford is principle consultant for the Frost &
Sullivan North American Energy and Power Systems
Practice. She focuses on monitoring and analyzing
emerging trends, technologies and market dynamicsin
the battery, alternative energy, fuel cell, power sup-
plies/power quality and energy industries worldwide.

For more information regarding this article, please contact
Johanna Haynes at johanna.haynes@frost.com.
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Hong Kong Highpower Technology
Completes Lithium-lon Production
Facility Build-Out

Hong Kong Highpower Technology, Inc., a develop-
er, manufacturer and marketer of nickel-metal hydride
(Ni-MH) and lithium-ion (Li-lon) batteries and related
products, has completed the construction and build-out
of two production lines for the development and manu-
facturing of arange of Li-lon rechargeable batteries and
products. The new Li-lon production facilities are part
of the company’s main Ni-MH factory located in
Shenzhen, Guangdong Province, PRC.

“We are currently producing approximately 100,000
Li-ion units per month. With continued production
ramping expected through the end of this year, we are
targeting an average monthly production rate of 250,000
Li-ion units by end of year 2008,” said Chairman and
CEO George Pan.

Hong Kong Highpower continues with con-
struction planning for a new manufacturing facili-
ty in Huizhou, Guangdong Province, PRC, which
will eventually house al Ni-MH and Li-ion pro-
duction for the company. The new industrial
park’s production capacity will be approximately
three times that of the current Shenzhen facility.

Hong Kong Highpower develops, manufac-
tures and markets rechargeable Ni-MH and Li-
ion batteries and related products for usein a
variety of electronic devices. The mgjority of
Hong Kong Highpower’s products are distrib-
uted worldwide to markets in the US, Europe,
China, Hong Kong, Southeast Asia and Taiwan.

Plug Power Selects Maxwell
Technologies' BoostCap
Ultracapacitors for Fuel Cell-Based
Lift Trucks

Plug Power, Inc., a developer of hydrogen
fuel cell-based power systems for electric lift
trucks, has selected Maxwell Technologies
BoostCap ultracapacitors to enhance perform-
ance and energy management in its line of
GenDrive power units.

Andy Marsh, Plug Power's president and
CEO, said that GenDrive power units provide a
high-efficiency, low-maintenance "drop-in"
replacement for lead-acid battery packsin elec-
tric lift trucks. The GenDrive system delivers
enhanced productivity by eliminating the down-
time associated with the changing and charging
of lead-acid batteries.

"Productivity drives purchasing decisionsin
the material handling industry," Marsh said.
"Integrating Maxwell's ultracapacitors into our
fuel cell systems enhances the value of our
GenDrive product for our customers.
Ultracapacitors' burst power capabilities for lift-
ing, as well as regenerative braking for energy
recuperation and longer operating life make
them an ideal complement to hydrogen fuel cells
in this application.”

Bosch and Samsung Joint Venture
For Lithium-lon Batteries Starts
Operations

The joint venture, SB LiMative Co. Ltd., of
Bosch and Samsung SDI started its operations
on September 1, 2008. The objective of the new
company is to develop, manufacture and sell
lithium-ion batteries for automotive applications.
It is planned to start series manufacturing of effi-
cient lithium-ion battery systems customized to
automoative reguirements and to market them
worldwide in 2011. To achieve this, the partners
will jointly invest between $300 and $400 mil-
lion in the next five years.

www.BatteryPowerOnline.com

Lithium-ion batteries are the basis for forward-look-
ing technologies in the automobile, such as hybrid or
electric drives. Bosch and Samsung expect a market
volume of some three million hybrid vehicles by 2015.
The prime objective of the joint venture is to optimize
lithium-ion battery technology to meet the exacting
reguirements associated with the automobile, with
respect to power density and safety, for example, and in
this way to alow purely electrically powered driving
over longer distances.

ViaSpace's New Lithium Batteries for
Light Electric Vehicles Begin Evaluation
With Customers

ViaSpace, Inc., a company that transforms proven
space and defense technologies from NASA and the
Department of Defense into hardware and software
solutions, has announced that its light electric vehicle

(TIHCCOR
Sevien 4500
WEV PREV EV

(LEV) battery pack is now available for sale. The first
battery pack has been delivered for evaluation to an
electric bike (eBike) manufacturer. The pack is based on
special cells produced by ViaSpace partner, Yoku of
Hong Kong. Until now, most eBike batteries have been
made from lead-acid cells similar to those used to start
automobiles. Lead acid cells are heavy, bulky and need
to be replaced often. The VIASPACE lithium polymer
batteries are four times lighter, and nearly three times
smaller than lead-acid batteries, and they also demon-
strate much greater life. This weight and space savings
iscritical to eBike handling and style, providing users
with a powerful boost while keeping the eBike light,
good looking, and easy to handle.

A single small battery pack yields a 40 mile range,
and a pack the size of the current lead acid battery will
yield over 100 miles.

Industry News continued on page 18
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Planar Energy Devices Acquires Cell
And Separator Technology Enabling
Highly Safe Lithium lon Batteries

In alicensing agreement with Policell
Technologies, Inc., Planar Energy Devices, Inc. has
acquired technology and manufacturing rights for a
new generation of safe, large format lithium ion bat-
teries based on a breakthrough bondable nano-com-
posite separator technology. This new cell and separa-
tor technology has a chemically engineered shutdown
feature that prevent cells from triggering thermal run-
away, which can result in batteries catching on fire.
Safely preventing thermal runaway without reducing
the capacity and cycle life of lithium ion batteries has
been a major technical impediment to broader use of
lithium ion energy storage.

“In recent years we have seen increasing numbers
of high-profile incidents where batteries catch on
fire or in some cases explode,” said Planar CEO
Scott Faris. “The industry has reached a crossroads
where traditional approaches to increasing battery
capacity have also led to decreasing safety. Planar’s
proprietary approach enables a new generation of

lithium ion batteries that address both the demands
of safety and capacity in a product that can be manu-
factured in volume.”

“As laminated flat cell structure rapidly becomes
the lithium battery format of choice for many con-
sumer applications, ranging from wireless devices to
hybrid electric vehicles (HEV) and electric vehicles
(EV), safety will be the major impediment to wide
scale market acceptance,” Faris said.

Planar’s new PowerBlade line of batteries deliver
very high energy under heavy load, and have higher
cycle life and stable cell impedance during long term
cycling. Unlike the lithium ion battery separators cur-
rently used in the market, PowerBlade separator does
not show any shrinkage in the battery with time or
usage at high temperatures and shuts down the battery
when overheated to prevent thermal runaway and bat-
tery explosion. These safety features have been veri-
fied in customer testing of large size batteries.

The addition of this technology platform is part of
an ongoing strategy by Planar to acquire and consoli-
date key technologies that enable scalable solid state
energy storage products.

“There are tremendous opportunities to leverage
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Hoppecke Batteries Inc. the North American sub-
sidiary of Hoppecke Germany an industrial battery
manufacture of lead acid and nickel cadmium bat-
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Pawering Life

Quallion LLC is a Lithium lon battery company that produces
primary and secondary cells and batteries for the medical, aero-
space, military and automotive industries. Founded in 1998,
Quallion began as a medical device battery company and soon
developed a range of novel enabling technologies, including
the world's smallest implantable secondary battery, as well as
its proprietary Zero-VoltTM and SaFE-LY TETM technologies.
Leveraging its core engineering capabilities, Quallion has since
expanded into the aerospace and military markets by focusing
on niche markets where advanced battery technology, safety,
reliability and custom engineering are most valued. Quallion
has recently entered the automotive market and is actively
developing products for clean energy vehicleslike hybrid elec-
tric vehicles (HEV) and plug-in hybrid electric vehicles
(PHEV).

Quallion was founded by biotechnology entrepreneur and phil-
anthropist Alfred E. Mann and Dr. Hisashi Tsukamoto.

Quallion LLC
Sylmar Biomedical Park
12744 San Fernando Road, Sylmar, California 91342
Contact: Paul Beach
818-833-2000
paulb@quallion.com
www.quallion.com

this new cell and membrane technology with Planar’s
portfolio of solid state electrolyte and high capacity
cathode materials creating exciting future products
that will allow Planar to provide higher capacity bat-
teries without sacrificing safety,” said Faris.

Planar is currently sampling PowerBlade cells to
initial customers and expects to manufacture cells at
its Orlando facility, making Planar one of only a
handful of companies that manufacture large format
lithium ion cells domestically.

Altair Nanotechnologies Develops
Battery for the US Navy

Altair Nanotechnologies, Inc. has completed the
500" full depth cycle of a unique lithium titanate bat-
tery developed for the US Navy. Altair's $2.5 million
contract is funded as part of a $3.5 million US Navy
program that includes independent product testing by
the Navy. Additional funding of $5 million has been
approved by Congress for FY 2008.

The Mark 0, Characterization Module allows the
Navy to test and better understand the unique proper-
ties of Altair batteries. For example, capacity tests
show that the battery has lost about one percent of
total capacity, a remarkable result, and highlights one
of the benefits (long life) of the technology. It is
anticipated that early next year Altair will deliver a1
MW battery-based energy storage demonstrator.

With an Altair battery installed as an uninterrupt-
ible power supply (UPS), avessel could avoid the
cost of keeping the backup generator online. If there
is a problem with the primary generator, the battery
would provide enough power to get a second unit up
and online.

Superlattice Power, Inc. Attracts US
Company for Development of Li-lon
Battery Technology Using Partially
Lithiated Cathode and Anode

Superlattice Power, Inc. will soon partner with a
major US company to achieve advanced devel opment
of lithium ion battery technology. Superlattice Power,
Inc. researchers established an innovative idea to
increase the cycle life of lithium ion battery packs
when their proprietary battery design is used with par-
tially lithiated metallic anodes and cathodes. Today’s
fully lithiated cathode materials with unlithiated
anode material exhibits huge capacity loss after few
preliminary cycles. It has been observed that metallic
oxide anodes have the potential of higher capacity

~N
J

ENERGY VERY ENDURE

With Leading lithium technology in the world, and
more than 20 years experience in lithium battery
manufacturing and researching, EVE Energy Co.,
Ltd. provides full range of cutting-edge, green
power lithium batteries, including 42 kinds of
Li/SOCL2 batteries and 41 kinds of Li/MnO2 bat-
teriesin worldwide.

Eve Battery
EVE Industrial Park, Xikeng Industrial Zone
Huihuan Town, Huizhou, Guangdong, China 516006
(86-752)2610582
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Southwest Electronic Energy (SWE) was founded in 1964
with the belief that providing exceptional service, quality, and
reliability were, and still are, the main ingredients for a suc-
cessful business.

SWE designs and assembles high reliability, customer- spe-
cific battery packs of primary lithium, large capacity lithium-
ion, solar power, and other major chemistries for OEM,
EOEM and MRO customers. Many are used in extreme envi-
ronments from outer space to under the sea to five miles
beneath our planet’s land surface.

SWE designs and assembles customer-specific battery packs
and battery chargers. We want to add value to your company
through our hassle-free service, quality, and reliability.

SWE
12701 Roya Drive
Stafford, TX 77477

800-231-3612 (469) 362-5600
postmaster @evebattery.com info@swe.com www.sanyobatteries.com
www.evebattery.com WWW.SWe.com
\. J . /L J
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SANY O Energy isthe world's largest manufacturer of
rechargeable batteries. Meeting the needs of portable
power demands in communications, power tools,
notebook computers and other industries. Sanyo
offers the latest in state-of-the-art power solutions.
Extensive Research and Development assures superi-
or quality and proven reliability. Whether your appli-
cations requires Nickel Cadmium, Nickel Metal
Hydride, Lithium lon, Lithium Polymer or primary
cellslike Lithium, our in-house Engineering Dept. can
quickly help you find the solution you require. Sanyo
also offers the same high quality products for retail
under the GE/SANY O brand name. Visit our website
at www.sanyobatteries.com.

Sanyo Energy
2600 Network Blvd, Suite 600
Frisco, Texas 75034
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compared to carbonaceous materials. However, cur-
rently investigated metal oxide anodes suffer from
large irreversible capacity loss initially due to forma-
tion of solid electrolyte interface (SEI) and irre-
versible lithium oxide in metallic oxide anode. It
requires a strong effort and many process steps to
reduce formation of lithium oxide. The formation of
lithium oxide reduces the reversible capacity due to
deficiency of lithium ion present in anode structure.

An introduction of partialy lithiated anode and
cathode in a lithium ion rechargeabl e battery system
will have some advantages including non-existent or
negligible irreversible capacity loss, higher discharge
capacity and its retention from first cycle and an
extended cycle life due to negligible reversible loss of
lithium per cycle.

Celgard Expands Capacity to Meet
Rising Global Demand

Celgard, LLC, aglobal supplier of materials for
lithium-ion batteries, has opened a 112,000-square-
foot, $18 million expansion of production and ware-
house facilities adjacent to its headquarters in the
South Point Business Park in Charlotte, N.C.

Celgard unveiled new machinery and equipment
that boosts capacity for production of the company’s
lithium-ion battery membrane separators, and show-
cased its expanded R& D capabilities and improve-
ments in warehousing and logistics capabilities.

“The global market for lithium-ion batteriesis
expanding rapidly, and this new facility enables us to
support our customers’ growth as they continue to
ramp up production,” said Celgard vice president and
general manager Mitch Pulwer. “It also strengthens
our already robust R&D efforts to create technologies
essential for more powerful, longer lasting, highly
reliable batteries.”

Celgard develops and produces specialty microp-
orous membranes including separators for recharge-
able lithium-ion batteries that are the primary power
supply for electronic devices such as notebook com-
puters, mobile telephones and other personal electron-
ic devices. Celgard membrane separators also are used
in lithium-ion batteries in other growing high per-
formance applications such as power tools and plug-in
electric (PEVSs) and hybrid-electric vehicles (HEVS).

The company supplies lithium-ion battery makers
throughout the world from facilities in Charlotte and
China, with production expected to begin in South Korea
in the near future. Celgard has the lithium-ion battery

separator industry’s broadest product portfolio including
adry-process tri-layer (PP/PE/PP) and polypropylene
(PP) monolayer lithium-ion battery separators.

The Charlotte expansion comes on the heels of a
$25 million investment in a manufacturing facility in
Ochang, South Korea, in May, and continuing invest-
ment in a slitting operation in Shanghai, China.

Hoppecke Introduces High Reliability
Flooded Industrial Batteries with 20
Year Water Topping Interval

Hoppecke Batteries has introduced its full range of
flooded lead acid batteries with Auagen catalyst tech-
nology that allows the battery systems to operate for
15 to 20 years without water addition. This ultra low
maintenance concept for flooded batteries produces a
product range unique in the industry.

Recent changes to the technology have enhanced
the already 20-year field proven technology. These
changes involve increasing the resident time of the
hydrogen and oxygen gasses given off by the battery
with the catalyst interface, as well asimproving the
efficiency of the design so that more than 98 percent

of all gasses are recombined even at low milliamp
current charge levels.

In Hoppecke's nickel cadmium line of ultra low
maintenance products (FNC-VR) they utilize the spe-
cial nature of afiber nickel cadmium plate technology
(FNC) in combination with valve regulation and cata-
lyst technology to produce a product that tests indi-
cate can operate for up to 30 years without water
addition at 90°F. In addition, the FNC-VR technology
does not require derating of the battery performance
or limit the operating temperature range of the battery
as required by other nickel cadmium battery designs.

If you are interested in the latest
developments and trends in battery
manufacturing, sign up today for the
Battery Manufacturing e-Report newsletter.

www.infowebcom.com/newsletters_form.php

Slaughter

Test Systems
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Slaughter Test Systems provides innovative,
dependable solutions for electrical test and measure-
ment. STS Battery Element Testers provide aunique
method for the detection of assembly level insula-
tion defects in lead-acid batteries, including missing
and damaged separators. STS serves a wide variety
of industries including manufacturers of motors,
windings, electromechanical devices, coils and
lead-acid batteries. Worldwide customers include
leading manufacturers of appliances, automobiles,
home & garden equipment, power tools, batteries
and industrial controls.

Slaughter Test Systems
801 Hailey Street
Ardmore, OK73401
580-223-4773

Sean Snyder Contact: Steve Pred
es@: 212-286-0068
m s? a?Ju ghr:g[gé?nr? steve@predmaterials.com
. d ' www.predmaterials.com
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PRED

INTERNATIONAL, INC.

Pred Materias is a 100% American company, founded in
1996. We market specialty chemicals and equipment,
made mostly in Japan, to support the advanced energy
storage industry, fine ceramics, and other high-tech mar-
kets. We have a growing line of lithium titanates, nano-
sized powders and carbon nanotubes. Most of our prod-
ucts are listed on our web site, with together with techni-
cal data: www.predmaterials.com.

We are pleased to be Hohsen Corporation’s North
American distributor of their laboratory, pilot-scale, and
pre-production levels of battery-making parts and equip-
ment.

Pred Materials International, Inc.
60 E. 42nd Street, Suite 1456
New York, NY 10165

.

4 )

“Uhrich

We Deliver Precision

Ulbrich Stainless Steels and Special Metals, Inc., an
international company supplies custom rolled strip, foil,
flat, fine and shaped wire products. Ulbrich is involved
in the battery industry in our strip and wire divisions. Our
strip division supplies materials with stringent tolerances
and cleanliness requirements. Our Specialty Wire Group
supplies wire rolled from rod. This produces a clean,
smooth edge. Thistechnology eliminates burrs and metal
dlivers. Ultrasonic cleaning produceswire free of dirt and
oxides. This highly increases the material s weld ability.
Ulbrich developed this process exclusively for Li-lon
components. Ulbrich s rolling technology produces wire
with low surface roughness averages (RA).

Ulbrich Sainless Seels and Special Metals, Inc.
57 Dodge Ave.
North Haven, CT 06473
Contact: Doug Napoli
1-800-243-1676
info@ulbrich.com
www.ulbrich.com

S

Arbin Instruments is one of the fastest growing manufac-
turers of energy-related testing equipment. Combining the
global talents of electrochemists, expert electronic and
software engineers, and an exceptiona customer support
staff, Arbin Instruments has revol utionized the automated
testing instrumentation market. We offer standard and
customized testing solutions for awide variety of energy-
storage devices such as batteries, supercapacitors, and
fuel cells. Arbin's focus is exceptional quality, perform-
ance, and reliability. Our instruments provide scientists
and engineers atool for performing R& D, quality control,
production, and characterization in various markets
including Hybrid Electric Vehicles, medical, telecom, mil-
itary, alternative energy, space, consumer products and
others.

Arbin Instruments
762 Peach Creek Cut Off Rd.
College Station, TX 77845
Contact: Antony Parulian
979-690-2751
sales@arbin.com
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HIOKI USA CORFPORATION

Respect for Humanity & Contribution to Society

Established in 1935 Hioki has grown to be a global
leader in the development and manufacture of advanced
test and measurement instrumentation. Hioki's pledge to
it's "quality first" policy is second to none! Hioki has
earned the international standards recognition of 1SO
9001 (Quality) and the ISO 14001 (Environmenta -
Green) certifications. The use of the HiQS Quality
Control System and the HiPS Production System tech-
niques ensure a timely release of high quality products.
The dedication of our of R&D staff of 130 engineers
continue to develop state of the art instruments to meet
tomorrows needs.

Hioki USA Corporation
6 Corporate Drive
Cranbury, NJ 08512
Contact: Wayne Price
609-409-9109
wayneprice@hiokiusa.com
www. hiokiusa.com
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Continued from page 15

The eBike can be simply recharged by plugging in to a standard electrical plug.

The first target for VIASPACE eBike batteries in this $6 billion industry, expected to
grow four fold over the next two years according to industry sources, will be an
advanced folding "commuter" bike that is small enough to be folded and taken on trains
and in car trunks. In this application, light weight and small size are critical. VIA-
SPACE eBike batteries are also under test for use in both mountain and street eBikes.

Carl Kukkonen, CEO, stated, "We believe that eBikes and other light electric vehi-
cles will see rapid adoption. VIASPACE is pleased that we have been selected for
evauation in this rapidly growing market segment. We are providing our customers
with safe batteries with excellent performance at a good price, as well as fuel cell
technology and instrumentation. All of thisis part of our expanded focus on a broad-
ened range of clean, renewable energy solutions."

Notebook Computer Owners Want Greener, Better Batteries

Thirty six percent of notebook computer owners are willing to pay more for batter-
ies that are better for the environment. That finding is reflected in a survey conducted
by Harris Interactive and released on behalf of Boston-Power, Inc.

—

—
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Among other highlights revealed in the survey:

* 40 percent of notebook computer owners are only somewhat satisfied or not at all
satisfied with the performance of their notebook computer batteries.

* 51 percent of notebook computer owners would pay more for a battery that came
with atwo-year warranty.

* 40 percent of consumers who have owned their notebook for three years or more
have replaced the battery as many as five times.

* 54 percent of notebook computer owners would pay more for a battery that
recharged more quickly.

* The quality of the battery (92 percent), the screen (92 percent) and processing power
(93 percent) are important or very important features to consumers.

 Notebook owners have employed a range of methods to dispose of notebook
computer batteries, including manufacturer-related disposal (7 percent), recycling
centers (6 percent), exchanging where the replacement was purchased (6 percent)
and placing in abin at aretail outlet (5 percent). Conversely, 4 percent discarded the
battery in the trash.

“Notebook computers are among our most important devices, whether we're using
them for work or leisure activities,” said Boston-Power founder and CEO Dr. Christina
Lampe-Onnerud. “The good news is that the survey indicates that users are generaly
happy with their laptops. The great news is that
there are opportunities to improve user experi-
ence, to the mutual benefit of consumers, vendors
| and the environment.”

HP Breaks the 24-Hour Battery Life
Barrier Customizable HP EliteBook
Delivers All-Day Power

HP has announced a milestone in mobile com-
puting: up to 24 hours of continuous notebook
operation on a single battery charge. As meas-
ured by an industry-standard benchmark, the
new HP EliteBook 6930p configured with an
optional ultra-capacity battery delivered up to 24
hours of battery runtime.

“All-day computing has been the holy grail of
notebook computing,” said Ted Clark, senior
vice president and general manager, Notebook
Global Business Unit, HP. “With the HP
EliteBook 6930p, customers no longer have to
worry about their notebook battery running out
before their work day is over.”

Designed and tested to last, HP batteries bene-
fit from a combination of HP engineering and
energy-efficient notebook components such as
Intel solid-state hard drives (SSD) and mercury-
free LED displays. For example, the highly effi-
cient HP Illumi-Lite LED display boosts battery
run time by up to four hours compared to tradi-
tional LCD displays, while the Intel SSD pro-

Power Management
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Monitoring Companies
Component
Manufacturers,
Suppliers, Distributors,
OEMs and more!

Free Subscription Application

Complete form and fax to 720-528-3771 or submit online at www.BatteryPowerOnline.com

vides up to a 7 percent increase in battery life
compared to traditional hard drives.

PowerGenix Closes $30 Million
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bustible and recyclable battery solution, PowerGenix’s
NiZn cells pack one-third more power and energy than
existing rechargeable alkaline cells. The company’s cells
have a so received compliance, under third-party testing,
with the European Union’s Reduction of Hazardous
Materials (RoOHS) and Battery Directive requirements,
widely recognized as the world standard for banning
toxic materia in new electronic devices. In the US, the
Rechargeable Battery Recycling Corporation (RBRC),
which represents 90 percent of the global battery indus-
try, recently expanded its recycling program for the first
time in seven years to include PowerGenix’s NiZn.

“PowerGenix’s advanced Nickel-Zinc batteries pro-
vide more performance at a lower cost than any other
energy storage option, allowing products used by millions
of people every day to weigh less and have longer run-
time,” said Justin Label, partner at Bessemer Venture
Partners. “PowerGenix has combined ground-breaking
battery technology with targeted application engineering
to produce products primed to capture significant

Saft Wins Contract to Power Hybrid
Electric Mobile Utility Systems

Titan Energy Development, Inc., the exclusive manu-
facturer of the Sentry 5000 mobile utility system, has
selected Saft to power its Renewable Energy Mobile
Utility System (REMUS). Designed for military appli-
cation, REMUS incorporates renewable wind power,
solar power and battery power to supplement a depend-
able diesel generator and provide utility scale electrical
services in situations where continued fuel sources are
not available or too costly.

“Saft is proud to play such an integral rolein the
development and successful operation of REMUS,” said
Thomas Alcide, general manager of Saft’s Specialty
Battery Group. “The trailer requires a small, lightweight
battery capable of controlling numerous operations
while maximizing fuel efficiency and Saft’s technology
most effectively meets these specifications.”

Under the new contract, Saft is supplying a rechargeable

Li-ion battery system, which is part of its standard line of
products for hybrid electric military vehicles (HEMV). The
Li-ion system recharges using renewable energy generated
by the trailer’swind turbines and solar panels, enabling
REMUS diesel generator to run more efficiently and
reduce fuel costs. The battery is also responsible for pow-
ering the trailer’s HVAC and lighting package.

According to Thomas Black, president of Titan
Energy Development, “The REMUS is an exciting
development in the emergency energy industry as it
offers a solution that is less dependent on traditional
fuels, particularly in emergency and remote situations
where fuel sources may be limited. By leveraging new
aternative energy technologies to supplement tradition-
al power sources, REMUS seamlessly extends the run-
time of a single tank of fuel reducing operating costs.”

Titan Energy Development was contracted to build

Industry News continued on page 20

market share as the energy storage industry moves

toward clean solutions.”

Safaricom Kenya Approves VRB

Energy Storage Systems

VRB Power Systems, Inc. has completed the
trial period and acceptance of two 5 kW by 4
hour VRB Energy Storage Systems (VRB-ESS)
sold to Winafrique Technologies Ltd., of Kenya
in November 2007. The systems were tested in
two remote cellular telecommunications sites in
Kenyawith Safaricom Limited, a mobile tele-
phone operator in Kenya. The approval of these
systems signifies the potential roll out of several
hundreds of systems at cellular telecommunica-
tions sites throughout East Africa. Winafrique has
identified an initial 300 sites in Kenya alone.

In addition to an immediate reduction in diesel
fuel usage and greenhouse gas emissions, the
installation of the VRB technology will enable
telecommunication providers to integrate a sig-
nificant amount of variable wind generation at
these remote sites, further reducing the depend-
ence on fossil fuels. Additional benefits include
lower diesel engine maintenance costs and an
extended life of the overall systems.

Safaricom, like other telecommunication
groups in Africa, are moving toward integrating

Global Technology Systems, Inc.,
Manufacturer of

Honeywell” Batteries
is expanding its
engineering team

We have the following openings at our
West Palm Beach location:

» Engineering Froject Managers

= Electrical Engineers

If you are experienced with battery and charger designs,
get ready for a new challenge!

Send us your resume and caver letter to
wpbjobs@honeywellbatteries.com
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forms of energy like wind and solar to power
cellular sites to reduce the expense and environ-
mental impact of rising diesel costs, high mainte- |
nance requirements of diesel generators and lead
acid batteries and concerns over diesel emis
sions. As a distributor of the 5 kW VRB-ESS in
Kenya, Winafrique has arranged to sell, install
and integrate the systems at cellular sites, moni-
tor and service the systems and further provide
some of the electrical components.

The VRB-ESS is a vanadium redox flow bat-
tery that can economically store and supply large
amounts of electricity on demand and is focused
on stationary applications. It isalong life, cost
effective, low maintenance, efficient technology
that allows for the scalability of power and stor-
age capacity independently. The VRB-ESS is
particularly beneficia to renewable energy
providers, utilities and end users through its abil-
ity to inventory electricity, allowing for the opti-
mal match of supply and demand.

The VRB-ESS s capable of providing backup
power solutionsincluding applications for utility
sub-stations and telecommuniceation Sites. The
VRB-ESS is characterized by having the lowest
ecological impact of al energy storage technologies
and is unlike most other conventiona energy stor-
age systems that rely on substances such aslead or
cadmium.
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REMUS by NextEnergy, a Michigan nonprofit dedicat-
ed to advancing the development of alternative energy
technologies. In coordination with the US Defense
Logistics Agency (DLA), the REMUS will provide
electricity, heating and cooling for a new deployable
Military depot and communication suite and will also
provide domestic support during natural disaster
response and relief efforts.

QuantumSphere Files Key Patent on
Technology to Increase Li-lon Battery Life
QuantumSphere, Inc., a developer of advanced cata-
lyst materials, electrode devices and related technolo-
gies and systems for portable power and clean-energy
applications, has filed akey patent for technology it has
developed that extends the capacity of rechargeable
lithium ion batteries up to five times. Next-generation
batteries featuring this technology could dramatically

improve the operating life of portable consumer elec-
tronics, hybrid-electric vehicle range and a wide variety
of energy storage applications.

"The electrodes our company is developing will
expand battery capacity in a profound way, without a sac-
rifice in safety. Instead of four hours of operating time on
alaptop computer, asingle charge could last up to 12
hours and provide users with enough computing time for
a complete round-trip flight between Los Angeles and
New York," said Kevin Maloney, president and CEO of
QuantumSphere. "This important research is another
example of QuantumSphere's focused plan to bring next-
generation, high-capacity lithium ion battery systems to
market. We believe thisis a commercially viable technol-
ogy that will have amajor impact in a variety of con-
sumer, industrial and transportation applications.”

Today's patent filing covers a novel electrode struc-
ture enriched with nano lithium particles that increases

Macenencs ConFERENG
AR 15-16 - Chicago, IL 2 “ “

This two-diay conference is a leading global event within the magnetics
market. bringing togetherworldwide magnetics experts.This is a
pnce-a-year opportunity for professionals in the magnetics

- Discounted rates for multiple attendees from the same company
- Register at www MagneticsMagazine.com or call 300.803 9488

the fuel source in arechargeable lithium ion battery,
thus increasing battery life. QuantumSphere intends to
commercialize the technology to improve next-genera-
tion batteries for energy storage, consumer and trans-
portation applications.

"QuantumSphere has created electrodes with much
higher lithium capacities than current state-of-the-art
lithium ion batteries, as described in this patent applica-
tion," said Subra lyer, principal technologist and co-
inventor at QuantumSphere. "In the next phase of the
QuantumSphere research efforts, we will further
improve these anode and cathode el ectrodes and formu-
|ate electrolytes with wide electrochemical windows.
All of thisis part of a structured research approach to
create new high-voltage battery chemistries, enabling
both higher energy density and higher power density in
next-generation rechargeable lithium ion batteries, tak-
ing advantage of the newly improved anode, cathode,

and electrolyte molecular architectures.”

Axion Power International Gets
$1.2 Million in Federal Funding to
Develop Batteries for US Marine
Vehicles

Axion Power International, Inc., a devel oper
of advanced batteries and energy storage
devices, has received a $1.2 million federal
grant. The grant will fund work aimed at the
development of new lightweight, high-power
batteries for use in US Marine Corps vehicles.

The device is modeled on Axion's patented
|ead-carbon (PbC) technology. The goal of the
program is to reduce weight and increase power
in military assault and silent watch vehicles.

Axion's new lead-carbon technology will offer
several advantages in this application including
less lead, higher power delivery rates, improved
cold temperature performance, faster recharge
rates and longer life cycle than those achieved
from current conventional lead-acid batteries.
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New Department of Transportation
Rules Impact Lithium-lon Cell-Phone
Battery Recycling

New Federal Department of Transportation
Hazardous Materials Regulations covering lithi-
um-ion batteries will impact both the cell-phone
recycling industry and consumers who want to
ship their wireless handsets for recycling.

ReCellular, Inc. is making changes to its own
practices to comply with the regulations, and is
introducing new information that will help con-
sumers and ReCellular's partners comply as well.

"The Department of Transportation wanted to
address potential safety hazards of shipping large
quantities of lithium-ion batteries," said Brandi
Farwig, ReCellular environmental manager.
"Accordingly, the majority of the changes only
apply to commercia shipments, but some of the
changes will also impact consumers sending
small numbers of phones for recycling."”

Rechargeable lithium-ion batteries are used in
many devices, such as cell phones, computers
and cameras. Even though they are more costly
than alkaline batteries, lithium cells provide a
much longer operating life. However, lithium
batteries can provide extremely high currents
and can discharge very rapidly when short-cir-
cuited. A short-circuit can release the electric
charge quickly enough to potentially set fire to
surrounding materials.

Accordingly, the US Department of
Transportation (DOT) recently issued a new regu-
|ation that requires that lithium-ion batteries either
be shipped in their origina equipment, or have tape
over the termina connections to help prevent short-
circuits. In addition, the DOT requires packages
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containing lithium batteries to be properly marked and labeled.

ReCellular recycles an average of 14,000 pounds of lithium-ion batteries every
month, which are stored and shipped in 55-gallon steel drums in accordance with
existing DOT rules. Updated shipping labels and documentation will be required by
the new regulations. To assist their recycling partners, ReCellular will update their
Website (www.recellular.com/) with information detailing the required changes to
commercia shipments.

Odyne Corp. Awarded Patent for Battery Energy Management
And Monitoring System

Odyne Corp., a clean technology company that devel ops advanced hybrid electric
vehicle propulsion systems, has announced that the US Patent Office has approved its
application for its Battery Energy Management and Monitoring System. Odyne has now
been awarded three patents in the area of Battery Energy and Thermal Management.

According to Joe Ambrosio, founder and CTO of Odyne, “The use of the tech-
nology embodied in this patent will improve the functionality and extend the
operating life of battery modules used in mobile applications. Electric and
Hybrid Electric Vehicles require the series connection of many battery modules

TWO DECADES STRONG.
ONE GROUNDBREAKING EVENT.

to get the voltage up to ranges as high as 400 VDC to 800 VDC. When thisis
done, it is necessary to monitor each of the modules to make sure that they do
not become electrically imbalanced which leads to poor performance and life
expectancy. The Battery Management System monitors and provides an equaliza-
tion function to ensure all the batteries are acting together which maximizes the
capacity of the entire string. Odyne’'s Battery Management System can be used
on any battery chemistry.”

Approved for patent is a battery monitoring and equalization system which
monitors the temperature and voltage of each battery module. In addition, the sys-
tem allows for the equalization of each battery module through an intelligent net-
work. The key feature of the system is that it stores information on battery opera-
tion when the vehicle is being operated and during charging. This information is
used to determine when to equalize deficient modules, calculate accurate state of
charge, maintain safe operating parameters and predict battery failure. The system
is also an important diagnostic tool for service personal when inspecting battery
packs. The system is comprised of a main controller and individual sensor nodes
which are affixed to each module. The nodes are connected via a data and power
network which is easily integrated into a battery pack design.

Nexergy Applies for Patents for
Battery Designs Addressing
Complex Charging, Gauging
Challenges

Nexergy, Inc. has solved complex battery fuel
gauge and charging issues with two innovative
circuits now awaiting patent approval. One
patent application is for arobust discharge cir-
cuit that can be applied to the calibration of fuel
gauges. The other is for a buttonless battery
charger interface that can be used in designsin
which aswitch is not practical and in designs for
harsh environments. The inventor behind both
applicationsis Randolph A. Ibrahim, Nexergy's
vice president of technology.

In battery charging and conditioning systems,
discharge circuits may be used to completely dis-
charge a battery before beginning a charging cycle.
In battery cdibration systems, discharge circuits
may be used to determine the characteristics of bat-
teries. For battery types such aslithiumion (Li-lon),
determining the characteritics of the battery under
load conditions may assist in determining battery
condition asit ages. Additionaly, cdibration sys-
tems produce information that alows predicting
performance of the battery over its service life.

The discharge circuit for which Nexergy seeks
its patent is designed to address the challenges of
battery calibration in environments where con-
sistent power is often unavailable, such asin
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and operating. The patent covers a multitude of
methods of accomplishing this functionality.”

The patent application for the buttonless bat-
tery charger interface applies a fresh approach to
the issue of controls attached to the interfaces of
battery chargers. Harsh environmental factors
particularly cause the most simple control mech-
anism to fail under normal and heavy use. This
battery-charging invention applies "a plurality of
modes" for charging a battery. The method of
control is mainly time-based with debouncing
circuitry included to minimize false commands
from being issued.
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Battery Recycling!

All types of batteries recycled.
Responsible, Environmentally Friendly,
Call Battery Solutions, Inc. Today!

248-446-3001 Fax 248-446-1927

ervice(@batte cling.com
. ling.com

Calendar of Events

November

5-6 - Remote 2008 Conference & Expo,
Atlanta, Ga

11-12 - Battery Power 2008, Dallas, Texas
For more information, please visit
www.BatteryPower Online.com

December
1-5 - MRS Fdll, Boston, Mass.
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Innn i Seiki
| Yasui Seiki Co.,(USA)

Lab Services: Electrode Coating, Patch Coating, Tapecasting,
Fuel Cell Coatings, Adhesion Primer Coating, all from 1 micron to

200+ microns thickness.
Japan and Nagasaki-Japan.

Custom Equipment;

Highest quality production is with our technology and machines.

Tel 812.331.0700 4 Fax 812.331.2800

Locations in Indiana-USA, Kanagawa-

Slurry preparation, Coating/Casting

Lamination, Calendering, and Slitting equipment.

www.yasui.com 4 coating@yasui.com

QualionLLC. ... ... ... 2
www.quallion.com
La Marche Introduces
a New Engine Starting
Battery Charger
ESCR
J 5 SR ——— Machines,
=
= T
#1-___ |
v
2 Microprocessor Confrolled SCR
Technology
= LCD Display

2 AC to DC Isolation

2 Aufo Select Input 120/208-240 VAC,
S0/a0Hz

& Field Selectable Oufpuf 12/24 VDC

= Alarm LED's and Form "C” Confocls

& LMABCHE

] I 0 CERT
106 Bradrock Drive, Des Plaines, 1L 60018 LiSA
Tel: BA7T.299.1188 Fao: 847.299.3061
E-mail: sales{@amarchemig.com
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The $36 Dbillion encrgy
storage/battery market is evolving at
a rapid pace. Frost & Sullivan identifies
the best areas for growth, allowing

your company to capitalize on key
opportunities in the market.

For mere information, contace
johanna.haynes@frost.com,

2-4 - Power-Gen International 2008,
Orlando, Fla

8-9 - Lithium Mobile Power, Las Vegas,
Nev.

2009
March
10-12 - Aviation Industry Expo,
Las Vegas, Nev.

16-19 - 26th International Battery
Seminar & Exhibit, Fort Lauderdale, Fla.

April
27-29 - Battcon 2009, Orlando, Fla.

June
8-9 - Advanced Automotive Battery

Your customers, prospects and employees need to know:
How your company delivers exceptional value to your market

The unigue benefits of your products or services

When you do something innovative that helps your customers

Unlock the value of vour editorial and reach beyond this publication.
Contact The YG5 Group today to request customized reprints of your coverage.

Recruiting Packages

Direct Mail

Event Collateral
Online Marketing
Media Kits

Trade Shows

Conference 2009, Long Beach, Calif.

Send Calendar of Event Items to
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Battery Test Equipment
you can trust!

CRT-400
Tihe Celicorder?
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Easy to use interface, test connection options for every application, and powerful trending,
analysis and reporting software allow you to do your job without wasting time.

Log on to www.alber.com for more information about Cellcorder and Albér's technology

A’b e r Battcon International Battery Conference
Visit www.battcon.com for details.

Trust Your Batteries™ Albércorp

3103 N. Andrews Ave. Extension / Pompano Beach, FL 33064 / Phone: 800.851.4632 / Fax: 954.623.6671
Internet: www.alber.com / email: sales@alber.com
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For a Dependable Diagnosis...

Power Quality Analyzer

Measures:

* Power & Power Factor

* Active/Reactive Energy

* Demand kWh

= Load Changes (graph display)

= Transient voltage/Inrush current

HIOKI

-

Digital MQ HiTester

Efficient Insulation Measurement

* 125 V40 M, 250 V/2000 M,
500 V/2000 M, 1000 \/4000 M

* Backlit Digital Display

* Built-in memary

» Auto discharge

6OVDC
maximum
between
terminals

+ 60 Volt Range

« Auto-hold &
Auto-Data Storage

+ Enhanced resistance

against UPS noise

3454-11
Digital MQ HiTester

Insulation Resistance Tester

« 250V DC/500 V DGA000 Y DG
« Comparator function

» AC Voltage up to 750V

* Buiit-in safety cover

* Auto discharge

starting at

+ Store up to 4800 sets

of data

+ USB PC Interface
+ Data management

PC software

3455-01

High Voltage HiTester

5KV Compact Performance

+ Test Voltage 250V to SkV

* Measure insulation of high voltage
equipment up to 5T 0

= Auto Calculate & Display P| and DAR

» [ata Storage & USB Interface

6 CORPORATE DRIVE = CRANBURY, NEW JERSEY
PHONE: 609.409.9109 » FAX: 609.409.9108

www.hiokiusa.com
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