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EaglePicher’s new corporate headquarters in Phoenix opened in November and
 featured Gen. Hugh Shelton as keynote speaker at the grand opening gala.
 See story below.

A R O U N D  T H E  I N D U S T R Y

EaglePicher Opens New Headquarters

EaglePicher Inc. has opened its new corporate headquarters in Phoenix, Arizona.
 The facility also serves as the headquarters of EaglePicher Technologies LLC, a
 wholly owned subsidiary of EaglePicher Inc.

The 100,000 square-foot building offers employee office space and amenities
 and enhanced service and technology to customers. Also housed there is the
 Defense and Space Power division of EaglePicher Technologies with a
 supplemental manufacturing operation for thermal batteries.

A grand opening gala on November 9 featured a keynote address by Gen. Hugh
 Shelton, 14th chairman of the Joint Chiefs of Staff, who praised the company
 for “providing the majority of power solutions for all U.S. government guided
 munitions.”

EaglePicher also has announced a support program for Arizona math and
 science teachers who achieve National Board certification. The company will
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 award $1,500 to selected teachers who successfully complete the prestigious
 certification program, reimbursing them for fees not covered by a state
 Department of Education subsidy program and including an additional $200
 bonus.

Altair Works on Nano-structured Materials

Altair Nanotechnologies is working on a development project entitled “Carbon-
Coated Nano-Structured Electrodes for Next-Generation Lithium-Ion Ultra
 Capacitors.” The Small Business Innovation Research (SBIR) Phase I grant,
 initially for $100,000, provides the opportunity to receive an additional
 $500,000 Phase II grant which, if the development program is successful, leads
 to a Phase III commercialization.

Altair and Hosokawa Micron’s Nano Particle Technology Center produced the first
 advanced carbon coated materials for this program, which were tested under a
 contract with the Energy Storage Research Group at Rutgers, the State
 University of New Jersey. Based on that work the final research testing protocol
 was determined. The Phase I grant work is scheduled for com-pletion this
 month.

Nano-structured electrodes, using Altair’s proprietary materials, combine the
 high-speed capabilities of capacitors with the energy storage features
 associated with batteries. The work is expected to lead to significant
 commercialization opportunities within the automotive industry for batteries
 using hybrid ultra capacitor/battery concepts and Altair’s electrode materials.
 The potential for commercializing these technologies was first reported by Altair
 in its November 2001 news release in which Dr. K.M. Abraham, an independent
 consultant, confirmed that Altair’s new nano-sized lithium titanate spinel could
 achieve lithium-ion charging and discharging rates 10 to 100 times higher than
 materials then available commercially.

This superior performance of Altair’s lithium titanate spinel in a prototype
 battery was first reported by Telcordia (now Rutgers University’s Energy
 Storage Research Group) in the Journal of Power Sources, published in March
 2003. Telcordia’s new thin film hybrid battery/ultra capacitor technology used
 Altair’s advanced materials. This hybrid battery met the performance standards
 established by the U.S. Department of Energy (DOE) for the power assist
 batteries required for cars of the future using fuel cells or hybrid internal
 combustion engines/battery drives.

The advancement in charging and discharging capabilities of Altair’s materials
 were published in the July 2003 issue of Journal of Electrochemistry through a
 joint collaboration with Altair, Switzerland-based Xoliox and Czechoslovakia-
based J. Heyrovsky Institute. The report demonstrated that Altair’s
 nanomaterials could be fully charged in only a few seconds and that Dr.
 Abraham’s assessment proved to be correct. The Rutgers team utilized the
 technology in their unique prototype battery and is now participating in the
 current test work. Based upon the results of Rutgers’ prototype battery, Altair
 has taken the necessary steps to improve both its technology and its ability to
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 supply commercial quantities of its nanomaterials to the marketplace.

For more information, visit www.altairnano.com.

Enersys Recommended for Tl9000 Standard

EnerSys has been recommended for registration to the Quality Excellence for
 Suppliers of Telecommunications (QuEST) Forum’s TL 9000 Quality
 Management System Requirements and Measures standard in early November
 following a successful audit of its quality management system by its chosen
 registrar, National Standards Authority of Ireland (NSAI). EnerSys will be the
 first battery manufacturer registered to TL 9000.

TL 9000 is a quality standard developed by the worldwide telecommunications
 industry. It defines system requirements for the design, development,
 production, delivery, installation and maintenance of telecom products and
 services, and provides measurements that enable companies to track
 performance and improve results.

TL 9000 provides a telecommunications specific set of requirements and is
 based upon the ISO 9001:2000 standard. There are approximately 60 specific
 additional requirements to which EnerSys demonstrated compliance. This
 achievement follows EnerSys’ 1993 registration of the first US industrial battery
 plant to ISO 9002:1994 and the 2001 registration to ISO 9001:2000.

Alkaline Battery Creator Dies

Lewis Urry, a chemical engineer who developed the first practical long-life
 alkaline battery that made countless portable electronic devices possible, died
 October 19. He was 77.

Early in his research, Urry decided to create a new battery type rather than try
 to improve on the existing version. “My ‘eureka‘ moment came when I realized
 using powdered zinc would give more surface area,” Urry told the Washington
 Times.

The first Eveready alkaline batteries went on the market in 1959; they were
 rebranded under the Energizer name in 1980.

Urry held 51 patents, including a number for the lithium battery. In 1999, he
 was inducted into the hall of fame at the Smithsonian Institution, where he
 presented the first prototype alkaline battery and the first manufactured
 cylindrical alkaline cell to the museum’s collection. They were put on display in
 the same room as Thomas Edison’s light bulb.

Arotech Receives CECOM Contract

http://www.altairnano.com/
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Arotech Corp.’s battery and power systems division has received a research and
 development contract from the U.S. Army Communications and Electronics
 Command (CECOM). The 3-phase program will focus on developing a fourth-
generation electric fuel zinc air cell for use in military batteries.

The battery pack will be 12V or 24V and have a total capacity of approximately
 400Wh. Battery energy density will be above 300Wh/kg. The second and third
 phases of the program are optional.

The research program is aimed at the Future Force Warrior project, the U.S.
 Army’s flagship science and technology initiative to develop and demonstrate
 revolutionary capabilities for Future Force soldier systems.

The third generation cells now in production for the electric fuel BA-8180/U
 military zinc air battery are mono-cells (single air cathode) with plastic casing
 encapsulating the anodic zinc reactant. The new fourth generation bi-cell (dual
 air cathode) will use a folded air cathode without plastic casing material,
 increasing the respective energy density. The power density is expected to
 double.

Saft Ships Large Li-ion to Army

The first production Li-ion batteries in support of the U.S. Army’s upgraded
 Tube-Launched, Optically Tracked, Wire-Guided (TOW) Improved Target
 Acquisition System (ITAS) have been shipped by Saft. The company was
 awarded the battery contract by Raytheon Co. under a program managed by
 the U.S. Army’s Close Combat Weapons Systems Office at Redstone Arsenal in
 Huntsville, Alabama. The shipment, to the 172nd Brigade at Fort Wainwright,
 Alaska, marks the first in a series of deliveries of Li-ion batteries for the ITAS.

“Saft’s Li-ion batteries’ improved performance will enable the U.S. Army to
 realize a multimillion dollar life-cycle cost savings over the previously installed
 silver-zinc battery,” says Glen Bowling, director of defense sales at Saft’s Space
 and Defense Division in Cockeysville, Maryland. “In addition, the batteries meet
 a demanding MIS-PRF specification and provide a reliable, long life power
 source for the Army’s ITAS.”

TOW ITAS is designed to defeat threat armored vehicles at extended ranges and
 provide a long-range surveillance system for the light infantry in all battlefield
 conditions.

Simplo Projects Shipping 10 Million Units in 2005

Simplo Technology, a Taiwan-based lithium-battery maker, forecasts that its
 shipments of notebook-use lithium batteries will grow from 7.5 million units this
 year to 10 million in 2005. They also project that consolidated revenues for
 next year will reach NT$12-13 billion, up from about NT$9.2 billion in 2004.
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Simplo’s second China plant was recently completed in Shanghai. Monthly
 capacity for notebook lithium batteries is currently 1.1 million units. Simplo will
 add one more foreign notebook vendor to its existing customer list, which
 includes Hewlett-Packard (HP), Dell and Quanta Computer, in 2005.

HP will remain Simplo’s major client in 2005, with shipment proportions of 40%.
 Contributions from Dell will climb from 12% this year to 25% in 2005.

Energizer CEO Pat Mulcahy Retires

Pat Mulcahy will retire as CEO of Energizer Holdings, Inc. following the annual
 meeting of shareholders on January 25, 2005. Ward Klein will succeed him and
 has been nominated for election to the board of directors. Mulcahy will remain
 as a member of the board, and upon his retirement will become vice chairman.

“Pat is directly responsible for the strong position, worldwide, that the company
 is in today,” said William P. Stiritz, chairman of the board.

Ward Klein obtained a BA in economics from St. Olaf College and a master’s
 degree in management from the Kellogg Graduate School of Management at
 Northwestern University. He joined Energizer’s former parent, Ralston Purina
 Co., in 1979, and transferred to its newly acquired battery division in 1986 as
 director of new products. He held numerous executive positions until reaching
 president and COO in January 2004.

The board of directors also nominated Bill G. Armstrong and John Hunter for
 election to the board. Armstrong recently retired from Cargill, Inc., prior to
 which he served as chief operating officer of Agribrands International, Inc.
 Hunter recently retired as chairman, president and CEO of Solutia, Inc. after a
 career of 35 years with Solutia and former parent, Monsanto Co.

Solicore Joins TBTF

Solicore, Inc., a leading provider of ultra-thin, flexible, lithium polymer
 batteries, has joined the Tampa Bay Technology Forum, a not-for-profit trade
 association that serves 240 member companies in Tampa Bay’s technology
 industry.

According to Dave Corey, Solicore’s CEO, “The Tampa Bay Technology Forum is
 the perfect venue for Solicore to pursue. Solicore is committed to working with
 the other technology companies in our community.”

Michelle Bauer, TBTF’s executive director, added, “Solicore is a welcome addition
 to the technology forum. They have already established themselves as one of
 the true success stories in the local community and we look forward to their
 involvement with the other companies within our membership.”
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Chevy and Jayni Chase Purchase Hybrid

Actor Chevy Chase and his wife Jayni, longtime environmentalists and founders
 of the Center for Environmental Education, are among the first customers in the
 East to own an Escape Hybrid full-hybrid SUV. The Westchester natives
 received their vehicle at a special ceremony at Smith Cairns Ford in Mount
 Kisco, New York.

“Chevy and I have always done what we can to protect the earth and taking
 advantage of hybrid technology is a great step in that direction,” says Jayni
 Chase. “The Escape Hybrid offers many benefits, including increased fuel
 economy and low emissions, and does not require us to sacrifice comfort or
 space.”

Hyundai-Enova Completes Heavy-Duty GenSet

Hyundai-Enova Innovative Technology Center Inc. (HE-ITC) of Torrance,
 California, has completed development of a 60kW GenSet for heavy-duty series
 hybrid vehicles in conjunction with Enova Systems. The 60kW GenSet is an
 integral component of Enova’s HybridPower series hybrid. This is the HE-ITC’s
 first commercial product to be developed and produced by the joint research
 and development alliance between the two companies.

The 60kW GenSet mates an AC induction motor to a modern diesel that is used
 in Euro 3 emissions-compliant systems. The control is a variable speed variable
 frequency vector control that is mapped to the torque profile of the diesel
 engine.

The HE-ITC is also developing a parallel hybrid motor and motor controller for
 automotive OEMs for prototype delivery by the end of this year.

P R O D U C T  N E W S

Batteries and Power Management ICs

The Fifth Edition update of Darnell Group’s “Power Packs for Portable Electronic
 Devices – Worldwide Forecasts, Applications, Chemistries, Threats and
 Competitive Environment” will provide an in-depth analysis of the market for
 battery packs and related power management devices.

Wireless mobility is driving a wide variety of portable applications, including
 industrial equipment, medical devices, communications and computing. Radio
 frequency identification devices (RFID), portable medical equipment, mobile
 handsets, interoperable emergency radios and notebook computers are some of
 the applications that will drive sales of rechargeable batteries. Semiconductor
 companies are developing power management ICs with better charging
 algorithms, better LDOs and more integration of power management functions.
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Sponsors are already receiving preliminary data and analysis.

Information on the Fifth Edition of “Power Packs for Portable Electronic Devices”
 is available at www.darnell.com.

Bi-stat Bi-Potentiostat/Galvanostat

Princeton Applied Research’s BI-STAT Bi-Potentiostat is a two-channel multi-
potentiostat capable of performing electrochemical experiments on each of its
 channels simultaneously and/or independently for applications in the sensor,
 research electrochemical and corrosion markets.

The BI-STAT bi-potentiostat channels can be configured to operate as a bi-
potentiostat, the bi-stat mode using two working electrodes with a common
 counter and reference electrode. It can be used as two separate and complete
 three-electrode potentiostats. It also can be used with a ring-disk electrode to
 study kinetics, copper plating and hydrogen permeation.

The BI-STAT features simultaneous measurement of voltage and current using
 16-bit A/Ds along with up to two independent auxiliary inputs (such as pH,
 temperature, etc.). TTL level input and output signals are available for
 synchronizing experiments with external devices. Its inherent 250mA current
 capability makes the BI-STAT suitable for most applications. Power amplifiers
 can be interfaced to the BI-STAT to achieve maximum currents on each channel
 up to 20A.

Its Windows-based control software features over 25 standard techniques,
 including corrosion experiments, voltammetry, pulse-plating techniques and
 testing protocols typically used in evaluating battery and fuel cell performance.
 Also available are Lab View drivers for many of the most popular techniques
 and a DLL library available for programmers interested in using the BI-STAT in
 their own control programs.

For more information, contact Bill Eggers, Princeton Applied Research, 801 S.
 Illinois Avenue, Oak Ridge, TN 37830, phone: (800) 366-2741,
 www.princetonappliedresearch.com.

East Penn HydraSaver™ Motive Power Batteries

East Penn Manufacturing’s Deka HydraSaver™ line
 of batteries extends watering intervals from the
 typical 1-2 week period to 9-10 weeks, depending
 on the severity of the application. Unlike extended
 water products that rely primarily on the internal
 rearrangement of components to increase
 watering space above the plates, the HydraSaver
 uses different lead alloy combinations and
 separator material that results in less water

http://www.darnell.com/
http://www.princetonappliedresearch.com/
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 consumption.

The Deka HydraSaver line covers a wide range of applications and is available in
 5 through 33 plate cell sizes, 80 and 120A.H. per positive plate ratings, and
 carries the same five full-year, 1500-cycle warranty as other Deka premium flat
 plate products.

The HydraSaver includes a water level indicator LED that warns when the
 battery needs to be watered and flip-top Water Miser™ vent caps that help
 extend watering intervals while being easy to open and close. The HydraSaver
 also features bolt-on positive and negative terminals and cables. It is available
 with optional factory installed or field retrofitted single point watering systems
 as specified by the user.

For more information contact East Penn Manufacturing Co., Inc., Lyon Station,
 PA 19536, www.dekabatteries.com.

Saft "Intensium" Li-ion in Rack-mount Format

Saft’s Intensium Li-ion battery can deliver 3kW of backup power from a 1U high
 rack-mounted, hot-pluggable unit. The Intensium has been optimised to
 provide safe, reliable, zero-maintenance backup power for the new generation
 of Micro Base Transceiver Stations (Micro-BTS) in wireless telecom networks.
 Intensium batteries are also expected to find many other telecom applications
 such as Macro-BTS, Optical Node Units (ONU), hybrid fiber coax (HFC), and
 equipment on customer premises.

Micro-BTS installations, which are mainly located in urban areas with a range of
 hundreds of meters, represent a particularly demanding application for backup
 batteries due to the constraints on space and weight as well as elevated
 operating temperatures. Saft‘s battery delivers the same performance as
 conventional VRLA, but in a package one-quarter of the size and weight.

The compact nature of the Intensium battery has enabled it to be condensed
 into a self-contained rack-mounted unit, with a 3kW battery (Intensium 3000)
 occupying the height of a single rack unit (1U) within a standard 19” ETSI rack,
 while a 1.5kW (Intensium 1500) battery occupies a half-width unit. When
 installed, the battery can be handled just like any other plug and play rack-
mount equipment, and offers unprecedented flexibility for plant design – with no
 need for a dedicated battery area in the cabinet, while its high temperature
 operating capability eliminates the need for an air conditioned environment.
 Unlike conventional batteries, the Intensium requires no maintenance.

Saft Medium Prismatic (MP) cells have a five-year life at a constant 40C, a 10-
year life at a constant 30C, and can operate at temperatures up to 60C. Two
 strings of 14 MP 176065 HD cells (the largest size in the MP range) are
 connected in parallel to create a nominal 48V battery, providing a constant 3kW
 for five minutes.

http://www.dekabatteries.com/
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For more information, visit www.saftbatteries.com

Lishen Battery 17650 Lithium-Ion Batteries

China’s Tianjin Lishen Battery Joint-Stock Co. Ltd. has
 released its 17650 iron-cased, cylindrical, lithium-ion
 batteries rated at 3.7V with a nominal capacity of
 1.3Ah. The devices have a charge voltage of 4.2V, a
 discharge current of 2.6A, an internal resistance of
 70ohms, and an operating temperature range of
 -20°C to +60°C.

ZIRCAR Compositized 18000C Thermal
 Insulation

ZIRCAR Ceramics, Inc.’s Alumina Insulation Type AL-28/1800. AL-28/1800 was
 developed using a new process wherein precisely controlled raw materials are
 pyrotechnically treated, resulting in a compositized fiber/binder microstructure.
 This produces a strong, stable product for OEM furnace builders and other
 producers of ultra high temperature thermal process systems.

AL-28/1800 exhibits a bulk density of 0.44g/cc (28pcf) with a composition of
 80% Al203, 20% Si02. At 18000C AL-28/1800 exhibits 3% linear shrinkage and
 a 17000C sag resistance of 0.2%. Its MOR is 1.82MPA (264psi) with a
 compressive strength of 1.38MPA (199psi).

AL-28/1800 is now produced in a variety of standard flat boards in sizes up to
 18” x 24” x 2”. It is easily fabricated into custom insulation components and is
 readily cemented into “butcher block” furnace roofs.

For more information, visit www.zircarceramics.com.

Exide GNB® DEC200 Charger

Exide Technologies® DEC200 charger is ideal for light-duty, single-shift
 applications. It automatically starts and stops charging, has simple user
 controls, and is pre-programmed to fully charge lead-acid batteries with a
 variety of capacities. The charger’s advanced algorithm continuously monitors
 charge voltage and current, adjusting the charge accordingly. Recharge times
 can range from 10 to 14 hours depending on the battery capacity.

“The expansion of the 200 Series SCR charger line to include the DEC200 model
 is evidence of how Exide Technologies supports the continuously evolving needs
 of its motive power customers,” said Neil Bright, president of the industrial
 energy global business unit.

The DEC200 chargers are designed for standard GNB and Pacific Chloride®

http://www.saftbatteries.com/
http://www.zircarceramics.com/
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 flooded flat plate products used in electric lift trucks. All 200 Series chargers
 have been tested and approved by UL and CSA.

For more information, including a free copy of the DEC200 technical data sheet
 (document number GB-4018), call (877) 462-4636.
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M E E T I N G  R E P O R T

Portable Power Conference and Expo
San Francisco, CA USA
September 12-14, 2004

by Dennis Sieminski
Portable Energy Consulting

Dennis.Sieminski@adelphia.net

Background

The Portable Power Conference, held this year in San Francisco, California,
 at the Argent Hotel, has been an annual event for the last ten years. It is
 produced by TIAX (www.tiax.biz) and IDG (www.idgworldexpo.com). A
 main objective is to bring together the people in several industries who
 determine the solutions to power in portable products. This conference
 continues to take on greater significance each year because increasingly
 the answer to portable power is becoming a much wider ranging, collective
 and collaborative problem. At the moment, the potential for new features,
 capabilities, and functionality in portable devices outstrips the ability to
 power them in consumer friendly ways. This puts a major obstacle in
 growth plans for portable device makers. The crux of the issue facing the
 industry is that energy demand is far greater than battery technology
 alone can provide, and beyond the best efforts of power management
 which has been able to make up for the shortfall the last few years.

The new solutions apparently are going to have to be much more widely
 based, multi-discipline, collaborative and very innovative. It will involve
 the full hierarchy that plays a part in bringing energy to the end product
 running from material technologies, components, products, systems and
 infrastructure.

Among the group of practitioners at this conference are battery
 manufacturers, fuel cell developers, engineers in power conversion
 devices, EE’s in power management semiconductors, component
 designers, and portable product OEMs. This Conference is unique in this
 holistic approach to the issue of portable power, but this accurately reflects
 the reality of the main issue facing the portable product industry. So, it
 provides a timely and needed nexus.

From a historical perspective, the portable device market really took off and
 became an industry unto itself during the 1990s with the advent of
 portable computers and cellphones. Portable computers went from a
 separate, barely manageable, piece of luggage to a drop-in article for a
 brief case and backpack. The cellphone followed a similar path. In 1983 a
 brick-sized phone was used to make the first call, and when we see 1980
 circa movies with these devices (typically used as a status symbol) they
 seem amusing relics. Both of these products owe a major portion of their
 success to radical improvements in battery technology. Today, portable
 products are again at a market juncture. Opportunities for new products,
 services and markets exist, but only if they can meet consumers raised
 sense of sensibilities on form factor, ergonomics and convenience.
 However, this time around, the solution to the energy problem is at a
 different order of complexity. There is no equivalent Li-ion waiting in the
 wings.

The conference consisted of presentations, panel discussions, and a vendor
 exhibition area. The planning of the conference, the venue, the logistics,
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 and speaker lineup were exceptional. It was an excellent opportunity to
 meet a cross section of people in this industry and develop an appreciation
 for the issues in a short period of time. The lunches and evening cocktail
 receptions all worked together to allow attendees to see vendor exhibits,
 meet colleagues, talk to presenters, and make new contacts. About 400
 people and 25 exhibiting vendors attended.

Pre-conference Tutorials

There were several pre-conference tutorials that were useful for getting up
 to speed on various topics: Li-ion update, fuel cell technology, smart
 battery technology, user interfaces, and AC/DC power budgets.

The Li-ion update gave a comprehensive and well-organized dissection of
 the complex science of cell development, providing an overview of the
 base technology. In addition, an abundance of material was provided
 allowing one to pursue topics of individual interest with the desired degree
 of detail. For example, topics included status of new cathode materials,
 LiMPO4 type, Ni-based oxides and Mn spinel; transition from LiCoO2 to
 Li(Ni-Mn-Co)O2 to reduce Co cost; instrumentation and modeling tools for
 safety analysis and characterization.

The fuel cell technology program looked at the decision branches
 underlying current development efforts &emdash; active versus passive;
 neat, diluted and reformed fuels; FC only versus hybrid. Examples of fuel
 cell hardware by various companies illustrated the state-of-the-art and
 design direction. Ball Aerospace 20W direct methanol fuel cell (DMFC) for
 the army; Toshiba’s 0.1W DMFC for cellphones, 1W for portable devices
 and 13W for laptops computers. MTI’s DMFC-battery hybrid for handheld
 devices.

The user interface session provided a look at the latest developments in
 advanced displays, voice I/O, pointing devices, and biometrics.
 Microprocessor history has been described as having three ages:
 Mainframe (one computer/many people) PC Age (one computer/person)
 and "Ubicomp" Age (many computers/person). Since I/O goes hand in
 hand with microprocessors, its considerations likewise have grown in
 significance. For power people, displays represent a significant amount of
 the energy budget. So Intel’s Mobile Platform Group represented by
 Jennifer Colegrove was a font of information on power usage of displays,
 from watches to laptops. OLEDs represent a hopeful path but degradation
 and cost are still issues. Another Intel contributor, Kamal Shah, focuses on
 making mobile PCs last all day. In that effort, one of his tasks is chair of
 the Mobile PC Extended Battery Life Working Group (www.eblwg.com).

It may surprise you that Microsoft is the major player in the field of speech
 recognition. They have assembled a staff of the top people in the field and
 backed them with over $1 billion. Hussein Kanji of Microsoft provided
 insight into the drivers behind Microsoft’s investment. For starters, one
 consideration is that in many environments, hands and eyes are busy, and
 conventional input/output devices are awkward and power consuming. All
 phone transactions and many in-car activities cover two huge user
 universes. Less obvious but perhaps more far reaching is the fact that
 some major languages (think Chinese) lend themselves to speech input as
 opposed to manipulation of visual characters. Using Percent Machine Error
 Rate as a metric of progress, there is an encouraging trend line that goes
 from 25% to 5% during Microsoft’s development history begun in 1993. In
 2007, speech is expected to play a key part in Windows. You might want to
 try out for yourself where the technology is today. If you have Windows
 XP, go to Control Panel, click the Speech icon and explore the Speech
 Recognition and Text-to-Speech tabs.

Main Conference Topics

I have organized the information from the various keynotes, feature
 presentations, talks, and exhibitions into several main topics: status of the
 rechargeable battery business, battery R&D, small fuel cell and alternate
 power development, power management trends, and portable product
 development news. Following is my summary on these topics.

http://7ms.com/abt/_imgs/2004/12/i/fig06.jpg
http://7ms.com/abt/_imgs/2004/12/i/fig07.jpg
http://7ms.com/abt/_imgs/2004/12/i/fig08.jpg


Portable Power Conference and Expo | San Francisco, CA USA | September 12-14, 2004 | by Dennis Sieminski | Meeting Report | December 2004 |Advanced Battery Technology | Online Edition

Portable-Power-Conference-and-Expo.html[7/16/2014 9:29:40 PM]

Status of the Rechargeable Battery Business

Hideo Takeshita, vice president of the Institute of Information Technology
 Japan, has established himself as an institution and utility for those who
 need to closely monitor the immediate pulse of the rechargeable battery
 business. He slices and dices his extensive data into myriad looks at the
 business. Sales by chemistry, size, manufacturer, and application are
 examined from all angles. Here are some key points to take away this
 year. The 8% increase in cobalt prices are making manufacturers take
 action to maintain margins, e.g., switching from LiCoO to lower cost
 alternatives. Sales for 2004 were good, continuing the 11% growth rate of
 the last four years. However, the projection for 2005 brings that trend to
 an end. Why? Fundamentals underlying the drop seem to be that high
 penetration rates have already been achieved in major portable product
 markets and improved battery performance and quality has reduced
 battery replacement frequency. With regard to company leadership, Sanyo
 maintains its top market share followed by Sony and then a cluster of
 followers &emdash; MBI, SDI, BYD, and LG Chemical. The average cell
 price is at ~$2.66 leveling from the steeply declining curve of the past.
 There is still overcapacity in this market. The migration of production to
 China is still continuing and the contest remains among Japan, Korea, and
 China. The major OEM battery users are Nokia, Motorola, Samsung, Sony,
 Dell, and HP. The major applications are notebooks and phones. Digital
 video, audio, and PDAs represent the next largest device grouping. The
 best opportunity for major growth for the battery industry may be coming
 from an entirely different sector than portable products &emdash;
 transportation. Motor assisted bicycles, electric scooters and hybrid electric
 vehicles (HEVs) may offer the rechargeable battery industry a whole new
 sector to develop. Toyota is one auto company that is developing Li-ion
 batteries internally. Sanyo is heavily involved with NiMH for HEVs.

In factoring the long-term direction of the portable battery business, I think
 three salient forces need to be considered as main drivers: Japanese
 companies dominate the industry with several large consumer electronic
 companies vertically integrated in battery technology, a major boost in
 energy density for portable devices does not appear anywhere on the
 horizon so Li-ion technology looks like a safe manufacturing bet for a VERY
 long time to come, and Chinese manufacturing seems to offer the least
 cost globally for mature battery products.

Battery R&D

Li-ion energy density has shown a 2x improvement in the past decade. This
 has enabled dramatic developments in portable products. However, we are
 at the end of that cycle. More modest gains may be possible longer term
 with new materials such as LiFePO4 and LiNiMnCoO2 for cathodes, Sn-
coated carbon and Si-based materials for anodes, or with alternate systems
 like Li-S as developed by Sion Power. Besides energy density, however,
 research efforts that can have a big influence on the market are lower cost
 materials, improved safety, and attributes needed for new applications,
 such as HEVs, e.g., high charge rate acceptance.

An interesting presentation was given by Dr. Steven Visco, V.P. of research,
 Polyplus Battery on the possibilities for Li/Air and Li/Water cells. Practical
 cells with 1500 Wh/kg and 3000 Wh/l may be thinkable using high
 conductivity polymer glass membranes to protect the Li, allowing ions to
 pass while isolating the Li surface from the runaway reactions typical with
 these cathode materials. Visco showed engaging videos of lab
 demonstrations of such cells yielding discharge rates around 1mW/cm2.

Developments in Small Fuel Cells

The narrow prospects for energy density improvement in batteries and the
 seemingly insatiable power demand in portable products continue to drive
 interest in small fuel cells. MTI Microfuel Cells, Motorola Labs, Neah Power
 Systems, Sony, and Toshiba contributed to the conference.

Alan Soucy, COO of MTI MicroFuel Cells, limited his presentation to general
 statements for their passive, neat DMFC battery hybrid and a partnership
 with Gillette/Duracell for developing fuel cartridges for consumers.

Neah Power Systems’ CTO, Leroy Ohlsen (www.neahpower.com), outlined
 the differentiating technical elements of Neah’s small fuel cell technology
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 program and their marketing plan. A three-dimensional 350 micron thick
 porous silicon (Si) electrode, flowing electrolyte, form the basis of the
 system and there are open and closed system versions. The closed system
 uses an on-board oxidant (hydrogen peroxide) and captures the water for
 disposal. An open system uses regenerated nitric acid from oxygen. The 3-
D porous Si is expected to provide more active catalyst sites than typical
 carbon-based membranes allowing them to get to their goal of 200
 mW/cm2 versus 20-50mW/cm2. Flowing electrolyte through it eliminates
 methanol crossover. Carrying the oxidant onboard is definitely a
 distinguishing approach. While it gives up the weight savings of using
 oxygen from the air, the resulting closed system eliminates the very
 troublesome water management problem and confers the battery-like
 advantage of being able to operate in all kinds of environments without
 concern about contaminants whether airborne or liquid. With this
 approach, Neah believes they can still get a two-to-three-time
 improvement over standard Li-ion battery runtime. On the marketing side,
 Neah sees the military and select commercial applications as the early
 adopters. The consumer market follows much later as the technology
 matures, prices come down, and user behavior patterns are better
 understood.

&emdash; Jerry Hallmark, Motorola Labs’ manager of energy technologies,
 provided an update on their MeOH steam reformer (Gen3) FC approach.
 The reformer is 5x5x0.5cm and will give their 2.5kg active system
 (including fuel) a projected gravimetric energy density of 700-1000Whr/kg
 based on delivering 25W. They have built pilot working models in an effort
 to get a practical handle on the advantages and problems associated with
 reformed fuel and direct fuel approaches. The balance of plant consists of
 air blowers and fuel pump.

Fumio Ueno of Display Devices & Component Control Center, gave an
 overview of Toshiba’s active and passive DMFC programs. Active fuel cells
 are contemplated for low power wearable devices, e.g., MP3, wireless
 headsets. Toshiba has a 100mW prototype, 22x56x4.5mm, 8.5g (there is
 a 9.1mm thick version) which carries 2 ml (1.6g) of MeOH. This is
 sufficient to power an MP3 player for 20 hours. They have an active DMFC
 13W, 270x70x55mm, 1200g with a 100ml fuel cartridge which provides 10
 hours of operation of a notebook computer.

Yoshio Nishi, president of Sony’s Materials Lab, led the team that
 commercialized Li-ion in 1991. He summarized the overall position of fuel
 cells versus batteries. A key starting point in the comparison is that fuel
 cells typically have poor power density. This is due to the diffusion
 characteristics of oxygen in the cathode and the high overpotential (a
 catalyst better than Pt will be needed). Also, low proton conductivity in
 polymer membrane electrolytes is crippling. So, a hybrid is the most likely
 technical outcome. The market question is whether the cost of such
 hybrids, like an FC charger, is acceptable, particularly if the design criteria
 in areas like safety testing will be equivalent to that imposed on cells.

Power Management

What makes power man- agement difficult is that most piecemeal solutions
 have been applied and now a top down holistic design approach that
 incorporates power manage- ment in the architecture of the device is
 necessary. In this type of approach, there is opportunity to effect
 significant improve- ment but with that is significant difficulty in executing
 the full array of options. These include items such as: processors designed
 specifically for optimal energy usage, dynamic voltage and frequency
 management, reducing the number of voltages in the system to a
 minimum, integrated synchronous buck regulators, lowest voltage devices
 available, shutting down circuits not being used, smart batteries with
 accurate fuel gauging and low power displays. A breakdown of energy
 usage in portable computers has 33% going to the display (with 75% of
 that backlighting), 10% CPU and 10% power supply. The PC Extended
 Battery Life Working Group started in October 2002 (www.eblwg.org) and
 has four focus areas: user model research, suppliers recommendations,
 alternative power and power management.

Portable Product Developments

Portable products represent visions on how life changes when you can
 connect and disconnect from the information pool when and where you
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 want. For those of us who read Dick Tracy and have now experienced it,
 this is a place to look for the next icon of technology’s possibilities.

Portable computers represent 27% of the PC market. And the projection is
 for this to be 50% by 2008. Lower prices, acceptable performance, small
 footprint are making them an alternative to desktops and playing an
 increasing role in personal use and entertainment. Tablets are taking hold
 with a segment of users dubbed "corridor warriors." The device is very
 similar to notebook computers but has a screen which also functions as an
 input device. This construction brings unique thermal issues because it has
 half the volume and surface area of a notebook. Since tablets are designed
 to be carried, weight and weight distribution are important; battery
 placement is key. The target is to have three to six hours of battery life.

Handhelds - PDAs and Phones

Cellular subscribers passed the 1 billion mark in 2002 and are projected to
 be 2 billion by 2006. That means that one-quarter of the world’s
 population will have a phone, with North America and Western Europe
 accounting for 50% of the users. With many different models in the market
 today, we will be able to see the emergence of preferences for features
 and ergonomic form factors in this type of device. Colorful epitaphs of the
 customer base abound in the cellular marketing world &emdash;
 connected youth, technopreneurs, low mobility misers, and mobile safety
 netters are some examples. The titles do capture and convey a sense of
 the market complexity and the difficulty in providing differentiated features
 and services while maintaining a healthy business footing. The breakdown
 of market share by company reveals that 70% of the market is in the
 hands of five makers &emdash; Nokia 37%, Motorola 17%, Samsung
 9.7%, Siemens 8.5%, Sony-Ericsson 5.2%.

Similarly, PDAs are growing. Sales increased 12% from last year. In
 portable gaming Sony Playstation and Microsoft PS X, see a doubling in
 five years. Providing the right content in the right format will be key to
 opening a number of new markets in handhelds. The success of Apple’s
 iPod is what product designers are looking for. The Table from Strategy
 Analytics above provides a chronological and evolutionary taxonomy to the
 portable device world. Also, check Gizmodo.com as a resource for keeping
 up to date on gadgets, gizmos, and cutting-edge consumer portable
 electronics.
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U.S. 6,800,389 (20041005), Heat exchange system, Syuji Hirakata, Toyota
 Jidosha Kabushiki Kaisha (JP).

U.S. 6,800,390 (20041005), Fuel cell power plant, Naoto Kashiwagi, Nissan
 Motor Co., Ltd. (JP).

U.S. 6,800,391 (20041005), Membrane electrode assemblies for direct
 methanol fuel cells and methods for their production, Madeline Odgaard and
 Steen Yde-Andersen, IRD Fuel Cell A/S (DK).

U.S. 6,800,392 (20041005), Niobium alloy and hydrogen permeation membrane
 produced from it, Uwe Jantsch, Harald Manhardt, and David Francis Lupton, W.
 C. Heraeus GmbH & Co. KG (DE).

U.S. 6,800,393 (20041005), Metal air cell incorporating ionic isolation systems,
 Sadeg M. Faris, Reveo, Inc.

U.S. 6,800,394 (20041005), Lithium secondary battery, Kenshin Kitoh and
 Hiroshi Nemoto, NGK Insulators, Ltd. (JP).

U.S. 6,800,395 (20041005), Secondary battery of proton conductive polymer,
 Tomoki Nobuta, Toshihiko Nishiyama, Hiroyuki Kamisuki, Gaku Harada, Masato
 Kurosaki, Yuuji Nakagawa, Shinya Yoshida, and Masaya Mitani, NEC Tokin Corp.
 (JP).

U.S. 6,800,396 (20041005), Nickel hydroxide coated with cobaltous hydroxide,
 Viktor Stoller, Michael Erb, Armin Olbrich, and Juliane Meese-Marktscheffel, H.
 C. Starck GmbH (DE).

U.S. 6,800,397 (20041005), Non-aqueous electrolyte secondary battery and
 process for the preparation thereof, Mikio Okada, Japan Storage Battery Co.,
 Ltd. (JP).

U.S. 6,800,398 (20041005), Alkaline storage battery pole plate and production
 method for alkaline storage battery pole plate and alkaline storage battery,
 Satoshi Furuya, Gota Asano, Masaharu Miyahisa, Ayahito Shiosaki, Yoshihisa
 Inaba, and Yoshiyuki Tada, Matsushita Electric Industrial Co., Ltd. (JP).

U.S. 6,800,399 (20041005), Non-sintered thin electrode for battery, battery
 using same and process for same, Isao Matsumoto (JP).

U.S. 6,800,400 (20041005), Lithium secondary battery, Taeko Ota, Ryuji
 Ohshita, and Maruo Kamino, Sanyo Electric Co., Ltd. (JP).

U.S. 6,801,014 (20041005), Battery equalizer using total string current, Ehsan
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 Chitsazan, Doug Westrom, Joey Goodroe, and John Gary Batson, ARRIS
 International, Inc.

U.S. 6,801,016 (20041005), Matching cells for a battery pack, Steven Davis and
 Esther S. Takeuchi, Wilson Greatbatch Technologies, Inc.

U.S. 6,801,017 (20041005), Charger for rechargeable nickel-zinc battery,
 Jeffrey Phillips, PowerGenix Systems, Inc.

U.S. 6,801,040 (20041005), Electronic battery tester with battery failure
 temperature determination, Kevin I. Bertness, J. David Vonderhaar, Dennis V.
 Brown, and James K. Klang, Midtronics, Inc.

U.S. 6,802,747 (20041012), Connector for a battery cable clamp, Charles M.
 Orange, Batlok, LLC.

U.S. 6,802,875 (20041012), Hydrogen supply system for fuel cell, Masahiko
 Kimbara and Yoshihiro Isogai, Kabushiki Kaisha Toyoda Jidoshokki Seisakusho
 (JP).

U.S. 6,802,889 (20041012), Pressure swing adsorption system for gas
 separation, David Ross Graham, James Michael Occhialini, and Pushpinder
 Singh Puri, Air Products and Chemicals, Inc.

U.S. 6,802,917 (20041012), Perforated current collectors for storage batteries
 and electrochemical cells, having improved resistance to corrosion, Klaus
 Tomantschger, David L. Limoges, Peter K. Lin, and Gino Palumbo, Integran
 Technologies Inc. (CA).

U.S. 6,803,027 (20041012), Molecular decomposition process for the synthesis
 of nanosize ceramic and metallic powders, Anil Vasudeo Virkar and Sanjeevani
 Vidyadhar Bhide, University of Utah Research Foundation.

U.S. 6,803,029 (20041012), Process for reducing metal catalyzed coke
 formation in hydrocarbon processing, Gunther H. Dieckmann, Chevron USA Inc.

U.S. 6,803,103 (20041012), Condrapable hydrophobic nonwoven web and
 method of making same, Michael Kauschke, Mordechai Turi, Horst Ring, and
 Sabine Borst, First Quality Nonwovens and Schill & Seilacher Aktiengesellschaft
 (DE).

U.S. 6,803,136 (20041012), Stacking and manifolding of unitized solid oxide
 fuel cells, Estela Ong and Nguyen Minh, Hybrid Power Generation Systems, LLC.

U.S. 6,803,137 (20041012), Fuel cell, Yasumitsu Ito, Suzuki Motor Corp. (JP).

U.S. 6,803,138 (20041012), Ceramic electrolyte coating methods, Matthew M.
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 Seabaugh, Scott L. Swartz, William J. Dawson, and Buddy E. McCormick,
 NexTech Materials, Ltd.

U.S. 6,803,139 (20041012), Electrically conductive resinous composition, fuel
 cell separator and production thereof, and polymer electrolyte fuel cell, Kazuo
 Saito, Atsushi Hagiwara, Yasuo Imashiro, Naofumi Horie, Fumio Tanno, and
 Tsutomu Uehara, Nisshinbo Industries, Inc. (JP).

U.S. 6,803,140 (20041012), Gallate based complex oxide electrolyte material,
 Tatsuo Sugiyama, Kazuo Matsuo, Fumio Munakata, and Yoshio Akimune, Nissan
 Motor Co., Ltd. (JP).

U.S. 6,803,141 (20041012), High power density solid oxide fuel cells, Ai Quoc
 Pham and Robert S. Glass, The Regents of the University of California.

U.S. 6,803,142 (20041012), Fuel cell, Hideyuki Tanaka, Toru Bisaka, Akira Aoto,
 Hiroaki Nishiumi, Yutaka Hotta, Shunichi Shibasaki, and Susumu Oda, Toyota
 Jidosha Kabushiki Kaisha (JP).

U.S. 6,803,143 (20041012), Gas diffusion structures and gas diffusion
 electrodes for polymer electrolyte fuel cells, Ralf Zuber, Armin Bayer, Knut Fehl,
 Volker Banisch, and Thomas Lehmann, Umicore AG & Co. KG (DE).

U.S. 6,803,144 (20041012), Battery pack for electronic device, Jussi Hovi, Mika
 Kanninen, Jari Astala, and Nina Nummentalo, Nokia Corp. (FI).

U.S. 6,803,145 (20041012), Flat lithium cell, Bodo von During, Elion AG (CH).

U.S. 6,803,146 (20041012), Battery terminal and method for making the same,
 Tony E. Key, John Black Barclay Jr., and Steven G. Kensinger, Delphi
 Technologies, Inc.

U.S. 6,803,147 (20041012), Silver vanadium oxide having low internal
 resistance and method of manufacture, Esther S. Takeuchi and Marcus Palazzo,
 Wilson Greatbatch Technologies, Inc.

U.S. 6,803,148 (20041012), Nickel positive electrode plate and akaline storage
 battery, Soryu Nakayama, Kohji Yuasa, and Hideo Kaiya, Matsushita Electric
 Industrial, Co., Ltd. (JP).

U.S. 6,803,149 (20041012), Non-aqueous electrolytic solution secondary
 battery, Kenji Nakai, Yoshimasa Koishikawa, Youshin Yagi, and Kensuke
 Hironaka, Shin-Kobe Electric Machinery Co., Ltd. (JP).

U.S. 6,803,150 (20041012), Nonaqueous electrolyte secondary cell, method for
 manufacturing the same, and carbonaceous material composition, Jiro Iriyama,
 Tamaki Nakahashi, and Tomoyuki Ohta, NEC Corp. (JP).
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U.S. 6,803,151 (20041012), Electrode, Rongrong Chen and John Lewis Ayres,
 Delphi Technologies, Inc.

U.S. 6,803,152 (20041012), Nonaqueous electrolytes based on organosilicon
 ammonium derivatives for high-energy power sources, Elena M. Shembel, Oleg
 V. Chervakov, Natalya I. Globa, and Peter Novak, ENER1 Battery Co.

U.S. 6,803,423 (20041012), (Meth)acryloyl group-modified ethylene-alpha-
olefin copolymer, production method thereof and rubber composition, Toshiyuki
 Hayakawa, Toshihiro Nishimura, Motoharu Higuchi, Minoru Tanaka, and Shoei
 Tsuji, JSR Corp. (JP).

U.S. 6,803,437 (20041012), Process for producing a tetrafluoroethylene
 polymer having high strength, Shigeki Kobayashi, Jun Hoshikawa, Kazuo Kato,
 Hiroki Kamiya, and Hiroyuki Hirai, Asahi Glass Co., Ltd (JP)..

U.S. 6,803,474 (20041012), Mn4O4-cubane type catalysts, Gerard C Dismukes
 and Wolfgang F Ruettinger, The Trustees of Princeton University.

U.S. 6,803,742 (20041012), Solar rechargeable battery, Joseph Visciano.

U.S. 6,803,743 (20041012), Jump start and reverse battery protection circuit,
 Terry A. George and John V. Caputo, Delphi Technologies, Inc.

U.S. 6,803,744 (20041012), Alignment independent and self aligning inductive
 power transfer system, Anthony Sabo.

U.S. 6,803,745 (20041012), Battery pack charging apparatus and method, Junji
 Nishida and Shinya Manabe, Ricoh Co., Ltd. (JP).

U.S. 6,803,746 (20041012), Fast charger for high capacity batteries, John F.
 Aker and James R. Wade, Aker Wade Power Technologies, LLC.

U.S. 6,803,766 (20041012), Battery pack voltage detection apparatus, Tetsuya
 Kobayashi and Hiroshi Fujita, Denso Corp. (JP).

U.S. 6,804,098 (20041012), Charge/discharge protection circuit for a
 rechargeable battery, Axel Pannwitz, Dialog Semiconductor GmbH (DE).

U.S. 6,804,100 (20041012), Method and apparatus for protection of batteries,
 Jari Astala, Nokia Mobile Phones, Ltd. (FI).

U.S. 6,804,108 (20041012), Electrochemical double layer capacitor having
 carbon powder electrodes, Chenniah Nanjundiah, Richard P. Braun, Raymond T.
 E. Christie, and C. Joseph Farahmandi, Maxwell Electronics, Inc.
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U.S. 6,804,557 (20041012), Battery monitoring system for an implantable
 medical device, Mark W. Kroll, Pacesetter, Inc.

U.S. 6,805,090 (20041019), Charge control system for a vehicle battery, Kevin
 I. Bertness, James K. Klang, and Michael Cox, Midtronics, Inc.

U.S. 6,805,553 (20041019), Catalytic burner for a fuel gas generating stack
 system, Ingo Hermann and Hans-Gerd Dusterwald, General Motors Corp.

U.S. 6,805,593 (20041019), Quick connect battery terminal, James R.
 Spaulding, Olimpia Maria Hernandez, Todd E. Durocher, Craig Rodriguez, and
 Bernard W. Stone, General Motors Corp.

U.S. 6,805,719 (20041019), Balanced anode electrode, Paul B. Aamodt, Karl
 Hokanson, and Sonja K. Somdahl, Medtronic, Inc.

U.S. 6,805,720 (20041019), Electrode and gel electrolyte cell production
 method, Etsushi Yajima, Tsuyoshi Sugiyama, and Kazuhiko Soji, Sony Corp.
 (JP).

U.S. 6,805,721 (20041019), Fuel processor thermal management system,
 Steven D. Burch, Steven G. Goebel, and William H. Pettit.

U.S. 6,805,785 (20041019), Production method of sintered-type nickel positive
 electrode for alkaline secondary battery, Tetsuo Nanno, Yohei Hattori, and
 Fumihiko Yoshii, Matsushita Electric Industrial Co., Ltd. (JP).

U.S. 6,805,816 (20041019), Method of producing .-conjugated polymers,
 Lambertus Groenendaal, Friedrich Jonas, Harald Pielartzik, Helmut Ritter, and
 Joachim Storsberg, Bayer Aktiengesellschaft (DE).

U.S. 6,805,846 (20041019), Compact reactor capable of being charged with
 catalytic material for use in a hydrogen generation/fuel cell system, Cory
 Phillips, Honda Giken Kogyo Kabushiki Kaisha (JP).

U.S. 6,805,850 (20041019), CO-shift device, Takashi Ishikawa, Aisin Seiki
 Kabushki Kaisha (JP).

U.S. 6,805,922 (20041019), Mono-, oligo- and polyalkylidenefluorenes and their
 use as charge transport materials, Martin Heeney, Steven Tierney, Mark Giles,
 Louise Diane Farrand, Maxim Shkunov, David Sparrowe, and Iain McCulloch,
 Merck Patent GmbH (DE).

U.S. 6,805,983 (20041019), Activation of electrochemical cells with catalyst
 electrodes, Zhigang Qi and Arthur Kaufman, H Power Corp.

U.S. 6,805,984 (20041019), Cooling fan system for a vehicle with fuel cell



U. S. Battery and Fuel Cell Patents | Official Gazette, Volume 1287 (October 2004) | Advanced Battery Technology | Online Edition | December 2004

patents.html[7/16/2014 9:29:42 PM]

 propulsion, Klaus-Peter Harth, General Motors Corp.

U.S. 6,805,985 (20041019), Fuel cell and fuel cell system, Atsuo Yamada and
 Masafumi Ata, Sony Corp. (JP).

U.S. 6,805,986 (20041019), Gasket for fuel battery, Yuichi Kuroki, NOK Corp.
 (JP).

U.S. 6,805,987 (20041019), Method and apparatus for monitoring equivalent
 series resistance and for shunting a fuel cell, Lijun Bai, David R. Lott, and
 Vanell L. Martin, Relion, Inc.

U.S. 6,805,988 (20041019), Humidifying apparatus for fuel cell, Hiroshi
 Shimanuki, Kouji Katano, Yoshio Kusano, and Toshikatsu Katagiri, Honda Giken
 Kogyo Kabushiki Kaisha (JP).

U.S. 6,805,989 (20041019), Separator for solid polymer electrolyte fuel cell and
 process for producing the same, Masahiro Seido, Tatsuya Tonogi, and Tsutomu
 Yamanaka, Hitachi Cable, Ltd. (JP).

U.S. 6,805,990 (20041019), Flat plate fuel cell stack, Brian Gorbell, Fuelcell
 Energy, Ltd. (CA).

U.S. 6,805,991 (20041019), Nonaqueous electrolyte solution secondary battery,
 Takao Abe, Sony Corp. (JP).

U.S. 6,805,992 (20041019), Battery and portable device, Kiyoshi Hanafusa and
 Hiroichi Ishida, Mitsubishi Denki Kabushiki Kaisha (JP).

U.S. 6,805,993 (20041019), Rechargeable battery with temperature controlled
 switch, Tsuyoshi Kaito, Shinji Mino, and Hiroshi Yoshizawa, Matsushita Electric
 Industrial Co., Ltd. (JP).

U.S. 6,805,994 (20041019), Solid electrolyte cell having a rolled electrolyte
 body, Goro Shibamoto, Sony Corp. (JP).

U.S. 6,805,995 (20041019), Sealed cylindrical nickel-metal hydride storage
 battery, Takeshi Yoshinaka, Yamamoto, Toru Inagaki, Yasushi Nakamura,
 Futoshi Tanigawa, Hideo Kaiya, and Hiroki Takeshima, Matsushita Electric
 Industrial Co., Ltd. (JP).

U.S. 6,805,996 (20041019), Positive electrode active material, non-aqueous
 electrolyte secondary cell and method for preparation thereof, Yosuke Hosoya,
 Sony Corp. (JP).

U.S. 6,805,997 (20041019), Battery, Hitoshi Katayama, IïDïX Co. Ltd. (JP).
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U.S. 6,805,998 (20041019), Method and apparatus for integrated-battery
 devices, Mark Lynn Jenson and Jody Jon Klaassen, Cymbet Corp.

U.S. 6,805,999 (20041019), Buried anode lithium thin film battery and process
 for forming the same, Se-Hee Lee, C. Edwin Tracy, and Ping Liu, Midwest
 Research Institute.

U.S. 6,806,000 (20041019), Post seal for lead acid batteries, Sudhan S. Misra,
 Drew D. Heimer, and Gregory Scharff, C&D Charter Holdings, Inc.

U.S. 6,806,001 (20041019), Battery in bipolar stacked configuration and
 method for the production thereof, Gabor Benczur-Uermoessy, Marita
 Gesierich, Detlef Ohms, and Klaus Wiesener, Deutsche Automobilgesellschaft
 mbH (DE).

U.S. 6,806,002 (20041019), Electrolytic composition with polymer base for
 electrochemical generator, Alain Vallee, Michel Armand, Yves Choquette, Andre
 Belanger, Michel Gauthier, Michel Perrier, Karim Zaghib, Estelle Potvin, and
 Simon Besner, Hydro-Quebec (CA) and Centre National de la Recherche
 Scientifique (FR).

U.S. 6,806,003 (20041019), Nonaqueous electrolyte secondary battery having a
 negative electrode containing carbon fibers and carbon flakes, Akira
 Yamaguchi, Shinji Hatake, Atsuo Omaru, and Masayuki Nagamine, Sony Corp.
 (JP).

U.S. 6,806,004 (20041019), Polymeric solid electrolyte and lithium secondary
 cell using the same, Kazuya Iwamoto, Takafumi Oura, Shinji Nakanishi, Atsushi
 Ueda, and Hizuru Koshina, Matsushita Electric Industrial Co., Ltd. (JP).

U.S. 6,806,343 (20041019), Method of preparing a stable, low pH phenolic
 resin, Kathleen H. Coventry-Saylor, CertainTeed Corp.

U.S. 6,806,374 (20041019), Mono-, oligo- and poly-3-(1,1-
difluoroalkyl)thiophenes and their use as charge transport materials, Martin
 Heeney, Louise Farrand, Mark Giles, Marcus Thompson, Steven Tierney, Maxim
 Shkunov, David Sparrowe, and Iain McCulloch, Merck Patent GmbH (DE).

U.S. 6,806,629 (20041019), Amorphous diamond materials and associated
 methods for the use and manufacture thereof, Chien-Min Sung (TW).

U.S. 6,806,671 (20041019), Power supply system and power supply method,
 Yasushi Kusaka and Kimitoshi Tsuji, Toyota Jidosha Kabushiki Kaisha (JP).

U.S. 6,806,678 (20041019), Battery charger, David D. Holmes, Relion, Inc.

U.S. 6,806,679 (20041019), Low internal impedance current pool for a
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 charging/discharging device, Tai-Her Yang (TW).

U.S. 6,806,680 (20041019), Portable battery charger, Jeffrey M. Zeiler,
 Milwaukee Electric Tool Corp.

U.S. 6,806,681 (20041019), Battery holder, Michael Cheiky and Robert B.
 Nimocks, Zinc Matrix Power, Inc.

U.S. 6,806,684 (20041019), Battery pack, Hirotsugu Matsuyama, NEC Infrontia
 Corp. (JP).

U.S. 6,806,685 (20041019), Accumulator power supply unit, Makoto Suzuki and
 Takaya Sato, Nisshinbo Ind Inc. (JP).

U.S. 6,806,686 (20041019), Charge balancing circuit, Guy C. Thrap, Maxwell
 Technologies, Inc.

U.S. 6,806,716 (20041019), Electronic battery tester, Kevin I. Bertness and
 Jamey Butteris.

U.S. 6,807,067 (20041019), Battery-locking mechanism, YongHeng Zhou, Hon
 Hai Precision Ind Co., Ltd. (TW).

U.S. 6,808,549 (20041026), Hydrogen absorption alloy electrode, Shinichiro Ito,
 Hajime Seri, Kojiro Ito, Shinichi Yuasa, and Nobuyasu Morishita, Matsushita
 Electric Industrial Co., Ltd. (JP) and Toyota Jidosha Kabushiki Kaisha (JP).

U.S. 6,808,570 (20041026), Fin and tube for high-temperature heat exchanger,
 Akira Mitsuhashi, Mitsubishi Materials Corp. (JP).

U.S. 6,808,696 (20041026), Method of preparing nanosized spherical vanadium
 oxide particle, Jae-young Choi, Do-young Seung, Duck-young Yoo, and Min-
seuk Kim, Samsung SDI Co., Ltd. (KR).

U.S. 6,808,746 (20041026), Multilayer carbon nanotube films and method of
 making the same, Liming Dai and Shaoming Huang, Commonwealth Scientific
 and Industrial Research Organisation Campell (AU).

U.S. 6,808,832 (20041026), Fuel cell humidifying system, Motohiro Suzuki,
 Toshikatsu Katagiri, Hiroshi Shimanuki, and Yoshio Kusano, Honda Giken Kogyo
 Kabushiki Kaisha (JP).

U.S. 6,808,833 (20041026), Fuel supply for a fuel cell, Loren E .Johnson,
 Hewlett-Packard Development Co., LP.

U.S. 6,808,834 (20041026), Fuel cell stack with cooling fins and use of
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 expanded graphite in fuel cells, Petra Koschany, Manhattan Scientifics, Inc.

U.S. 6,808,835 (20041026), System for the humidification of polymer
 electrolyte membrane fuel cells, Kevin J. Green, Michael J. Freeman, and
 William R. Slee, Qinetiq Ltd. (GB).

U.S. 6,808,836 (20041026), Air supply system for fuel cell, Hidefumi Mori,
 Ryuta Kawaguchi, Masato Sowa, and Takashi Ban, Kabushiki Kaisha Toyoda
 Jidoshokki Seisakusho (JP).

U.S. 6,808,837 (20041026), Enclosed fuel cell system and related method,
 Robert S. Hirsch, MTI Microfuel Cells, Inc.

U.S. 6,808,838 (20041026), Direct methanol fuel cell and system, Mahlon S.
 Wilson, The Regents of the University of California.

U.S. 6,808,839 (20041026), Fuel cell, and collector plate thereof, Takahashi
 Tsuyoshi, Toyota Jidosha Kabushiki Kaisha (JP).

U.S. 6,808,840 (20041026), Silicon-based fuel cell electrode structures and fuel
 cell electrode stack assemblies, Jonathan C. Mallari and Chung M. Chan, Neah
 Power Systems, Inc.

U.S. 6,808,841 (20041026), Battery terminal unit provided with a current
 sensor, Shigekazu Wakata, Masanori Wakui, Hisao Niwa, and Naohiko Suzuki,
 Sumitomo Wiring Systems, Ltd. (JP).

U.S. 6,808,842 (20041026), Battery pack, Kabir Siddiqui and Jeremy Jacobson,
 Microsoft Corp.

U.S. 6,808,843 (20041026), Battery, especially flat cell, Bodo von During, Elion
 AG (CH).

U.S. 6,808,844 (20041026), Battery pack, Yukio Ehara, GS-Melcotec Co., Ltd.
 (JP).

U.S. 6,808,845 (20041026), Electrode metal material, capacitor and battery
 formed of the material and method of producing the material and the capacitor
 and battery, Seiji Nonaka, Masakazu Tanahashi, Mikinari Shimada, Tamao
 Kojima, and Munehiro Tabata, Matsushita Electric Industrial Co., Ltd. (JP).

U.S. 6,808,846 (20041026), Negative electrode for lithium secondary battery
 and manufacturing method thereof, Takuya Hashimoto, Atsushi Fukui, Hiroshi
 Nakamura, and Shin Fujitani, Sanyo Electric Co., Ltd. (JP).

U.S. 6,808,847 (20041026), Alkaline cell with improved cathode including
 copper hydroxide and a sulfur additive, Francis P. Wang, James Rozelle, J
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U P  ↑

 Simon Xue, David Anglin, Alexander Scheglov, and Joseph Drennan, The
 Gillette Co.

U.S. 6,808,848 (20041026), Nonaqueous electrolyte secondary cells, Naoya
 Nakanishi, Kouichi Satoh, Toshiyuki Nohma, and Ikuo Yonezu, Sanyo Electric
 Co., Ltd. (JP).

U.S. 6,808,849 (20041026), Negative electrode material for nonaqueous
 electrochemical cells, Grant M. Ehrlich, Yardney Technical Products, Inc.

U.S. 6,809,060 (20041026), Aerogel type platinum-ruthenium-carbon catalyst,
 method for manufacturing the same and direct methanol fuel cell comprising
 the same, Dong Jin Suh, Tae-Jin Park, Young-Hyun Yoon, Kang Hee Lee, and Il
 Gon Kim, Korea Institute of Science and Technology (KR).

U.S. 6,809,433 (20041026), Capacitor unit with electric double layer capacitors,
 control method and control apparatus for the same, and accumulator system
 for motor vehicles, Ryutaro Nozu, Nisshinbo Industries Inc. (JP).

U.S. 6,809,500 (20041026), Power supply apparatuses and power supply
 operational methods, John Cummings, Valence Technology, Inc.

U.S. 6,809,501 (20041026), Method of improving fuel economy, Nick S.
 Kapsokavathis, Yaang Zhao, and David W. Walters, General Motors Corp.

U.S. 6,809,502 (20041026), Storage battery control apparatus and control
 method thereof, Hiroshi Tsujii, Hideto Hanada, Ken Kuretake, Masanori Sugiura,
 and Takashi Kawai, Toyota Jidosha Kabushiki Kaisha (JP).

U.S. 6,809,649 (20041026), Method and apparatus for communication between
 an electronic device and a connected battery, Heino Wendelrup and Magnus
 Hansson, Telefonaktiebolaget LM Ericsson(publ) (SE).
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