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About the front cover. The CE (Consumer Electronics ) industry nearing the $100 billion mark in sales holds it key to
success in innovation.  Studying consumer buying habits and life styles, CEA has determined that people want to be
connected as they are “on the go.”   This fact creates a perfect market for growth in the battery industry which currently
holds the key to portable, mobile and wireless power for electronic devices.

The products on the CES floor are displayed in 1.38 million net  square feet of exhibit space.  One exhibitor, Jon Melamut, V.P.
of Business Development and Sales for Pepper Computer, Inc.,  displays his Pepper Pad which is no larger than a standard piece
of notebook paper  and less than an inch thick. Yet, its software supports a photo album, a journal, scrapbooks, greeting cards,
class notebooks, a music library,  a web browser, Email and a people directory.

For more information on this battery powered product, see  photo and caption  in this article.

CES  Generates Glamour with Glitzy Gadgets
by

Shirley Georgi

If one wanted the maximum  visual and audio stimulation, then the CES (Consumers
Electronic Show) was the place to be this January.   Approximately 2,400 booths
showcased new, ‘must have’ consumer electronics with  multicolored  flashing plasma
and LED screens, blinking buttons, brilliant colored  cell phones with choices of
ringtones and  music at decibel levels which one usually expects at a rock concert.
The show was definitely geared toward the younger generation.  Research from the
Consumer Electronic’s Association  (CEA) shows that teenagers represent an
incredibly lucrative market for this industry.  CEA has found that teens are active
consumer electronics buyers - 91 percent of them made a new consumer electronics
purchase in the past 12 months, which is a significantly higher rate than adults (82
percent). CES notes that in reviewing  the consumer technology landscape, only
America’s teenagers may truly consider these (electronic) products as a ‘necessity’.
(“Consumers to Watch,” CEA, 12/03, p.5)

The CES  glitzy, gigantic robot - complete with all the bells, whistles and
charm  of a dazzling host -  greeted each press member at the  Press/Analyst
Reception which  highlighted the “Innovations 2004 Design and Engineering
Showcase.”  The products displayed and demonstrated at this reception
received awards for outstanding achievement in product design.   (Photo is
by Tim Georgi) +
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Advertisement            www.indium.comThe average American household
purchased an average of $2,000
worth of electronics this past year.
In 2003, the CE industry is expected
to manage a 2.3 percent growth in
factory revenues which would
bring the total sales to $96.3 billion.
Growth in 2004 should hit a rise of 4
percent with total shipments valued
at just over $100 billion. The biggest
challenge in reaching this figure is
beating the cycle of deflation.

Portables, portables and more
portables

So, what are the “hot” items?  The
fastest growing technologies,
defined as the percentage of the
market that plans to purchase a unit
in the next 12 months (either for the
first time or as a replacement),
include cellular phones -31% ,
desktop PCs - 19% and digital cameras - 18%.  Note that two out
of the top three are portable, thus requiring batteries. If one
includes battery backup for desk top PCs, batteries are
indispensable.  This year, for the first time, notebook PCs are
accounting for over half of the consumer PC market and the
increase in   portability in PCs is expected to continue on into
next year.

The wireless handset market is also coming back.  CEA market
research says that consumers’ desire to upgrade to new color
screens and built in digital cameras have boosted shipment
revenues in 2003 by 13% to $9.2 billion.  Continued demand for
the new handset technologies along with the new wireless
number portability should help raise average wholesale prices
and drive growth into 2004.  Revenue forecasts place the
handset market at $11.5 billion during the next year. (“U.S.
Consumer Electronics Sales & Forecasts 1999-2004,” CEA

Market Research, issued 01/04, p. ii and  v)

Batteries  - Vital to industry but a “back seat”
rider at CES

Battery presence was as follows:

¨ Two (Duracell and Energizer)   of the  “Big 3”
primary battery manufacturers for the retail market,
participated in CES; Rayvoac was not present.

¨ Forty-two companies touted their capabilities
to supply battery packs for wireless phones.

¨ Only five companies emphasized  their sales of
cordless battery packs for cordless telephones
with a listing in the CES trade show directory.

¨ Twenty-one companies stressed  recognition at
their booth as a battery suppliers for personal
electronics.

¨ In reviewing the three largest battery cell/pack
manufactures of rechargeables, Sanyo (Sanyo

Factory Sales of Primary Batteries: The figures for 2003 are estimates and
for 2004 are  projections and include primary batteries for consumer use.
CEA Market Research does not publish factory sales of rechargeables.
(Information for this chart is from Consumer Electronics Association,
Market Research, 01/04, p. 29.) +
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Energy)  profiled  its offerings highlighting its highest capacity
2300 mAh Nickel-metal hydride batteries for digital cameras.
Sony  (Sony Electronics, Inc. and Sony Ericsson Mobile)
had a large presence at the show, but did not highlight  battery
offerings.  BYD, currently the third largest global supplier of
Lithium-ion, promoted its rechargeables for OEMs.

¨ If one looked for the visibility of the  word, battery, Compact
Power Systems Inc. had banners, press releases, and a page
ad in the CES Daily purporting their CellboostTM  battery,
weighing just over one ounce, which  can  boost talk time on
any cell phone for an hour and deliver 60 hours of standby
time. The company says that the unique charging means of
the Disposable Cellboost battery  has a patented method of
providing instant talktime and recharging  cellular phones.
The energy is transferred via “quick charge” means, allowing
Cellboost’s full power to be sent to the phone’s battery in a
short period of time.  This allows instant re-connection for
the phone.

¨ On a positive note, recycling did not take a back seat.
President Michael Dell of Dell  in his keynote dedicated a

significant portion of his presentation to the issue of electronics
recycling.  He announced a community grant program through
which Dell will be awarding funds to communities interested in
implementing local recycling programs.  This is good news for
the environment!

A study competed by Inform Inc. estimates that by 2005,
American consumers will be tossing out 100 million cell phones
every year, complete with batteries. The organization currently
most actively involved in trying to get rechargeable batteries
recycled rather than tossed is the RBRC (Rechargeable Battery
Recycling Corporation). Their presence at CES hopefully inspired
manufacturers and retailers to take more interest recycling.  In
2003, they collected more than 4 million pounds of rechargeable
batteries, an increase of 22 percent  over 2002.  Their help in
collecting came from about 30,000 retailers, businesses and
communities which served as collection points for the material.

¨ The only Lead-acid manufacturer BD could find was OPTIMA
Batteries Inc. With telematics increasing in popularity, OPTIMA
promoted its Spiralcell Technology having a dual purpose in
autos - first, for cranking power but also for using its  deep cycle
capacity feature to power today’s advanced audio and audio/

Unit Sales of Portables: Note that all portables are  counted as sales to dealers  except digital cameras where numbers are
based in  terms of factory orders.  (Data is from  “U.S. Consumer Electronics Sales & Forecasts 1999-2004,” CEA Market
Research, issued 01/04) +
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visual systems.

Rechargeable batteries

- Batteries in some of the wireless devices using
Lithium-ion and Lithium-ion/polymer
technologies are no longer going to be
replaceable.  For example, both Palm and Sony,
the two largest companies who hold market
share in personal digital assistants (PDAs), are
manufacturing their new units with battery
packs that can only be replaced by returning
the entire unit to the company for replacement.
Off -the-shelf batteries will not be sold.  This
practice allows the company to control when
they will support and stop supporting a
particular model with a certain battery pack;
thus, if the company tells a customer that the
battery is no longer replaceable, the customer,
even if he likes his ‘old’ PDA,  will have to buy
a new unit with more features (perhaps he/she
may or may nor want) and with more $$$. Buyers
who dislike the nonreplaceable offerings of
Palm  have alternatives from suppliers such as
Dell which does have  replaceable batteries in
the Windows CE driven PDAs.

On a positive note, the practice of not allowing
consumers to replace batteries  can help reduce
“knock off” batteries being sold. The average
consumer is not always aware  which batteries
meet the standards for safety  and thus  make

selection on cheap prices.

King Microsoft of Wireless

Microsoft’s Director of Consumer Strategy John
O’Rourke called CES “the crown jewel” of consumer
products shows.  In addition to having Bill Gates as
a opening speaker the night before the official show
opening, Microsoft built  a 15,000 square foot
exhibition space for CES visitors. In the opening
address by Bill Gates, Microsoft’s chairman, told a
packed audience that Microsoft was developing
software for the car, in the phone,  in a plethora of
PC offerings, in the the set-top box, and for the watch,
in addition to enhancing MSN Email/Internet service.
His two key words were “seamless connectivity” as
all software would be “working together.”  (BD: This
is a little difficult to appreciate  in all practicality
because even using the PC as a stand alone item,
crashes do occur daily and seamless connectivity
does not seem to be apparent, at least when
conisdering reliability.)

Microsoft Chairman Bill Gates in discussing Microsoft’s vast software
offerings said, “All the places where software can run, we want to make
sure that we do the best we can to make that connect up and to make it
seamless.” +

Pepper Pad I was selected as a Battery Powered Innovations 2004 Product
highlight in the CES Design and Engineering  Showcase. Pepper Pad I by
Pepper Computer Inc. is a lightweight Linux+Java, Wi-Fi computing device
for consumers, with an 8-inch color screen for creating and
communicating everything digital - photos, music, words - via instant
messaging or e-mail.  The Pepper Pad runs Pepper Computer’s instant
sharing and collaboration software which runs with Windows, Macintosh
and Linux computers.

The 2.3 pound unit is 8.5 inches x 10.0 inches  and is only  0.8 inch thick.
It has  2 Lithium-polymer batteries and a 3400mAh and a 9 Volt AC power
adapter.  +
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Consumers do not know what is important about batteries for their
products but color tones are  the selling sizzle!  The petite, slim and
sleek cellphones are available  in a variety of colors  to dazzle the
consumer. One cellphone offered by  Sprint even has  the colorful
rainbow LED with 7 assignable colors, all seven colors alternately
appear  during use.  Some vendors displayed  an  entire booth of flashing
colored cases and LEDs on cellphones ; it was definitely eye-catching
to the passerby.

The sense of auditory tone has also been enhanced.  Now  synchronized
ringers with internal phone book entries are available so that  certain
ringer sounds are tailored  for special  incoming calls. Now caller ID
can be heard with only the cell phone owner knowing who is calling.

Microsoft’s “kingdom” was supported by keynote speakers
Carly Fiorina of Hewlett Packard and President Michael Dell.
Hewlett Packard enjoys the number one spot for the largest
2003 market share of consumer electronics when considering
all categories and Dell holds the third ranking.  Both companies
utilize Microsoft’s software in their computers and  other
products such as PDAs. (Information on ranking is from
“NPDTechworldTM   2003 Market Share Reports by Category,”
Twice This Week in Consumer Electronics, 01/08/03.  All
information is based on retail point-of-sale data for the periods
January through September 2003.)

The last time BD editors
attended CES, both
Palm and SUN
Microsystems had
keynote speakers and
display booths.  This
variety of thinking
about different
operating systems was
positive in that it gave
consumers a choice.
However, BD could find
no evidence of SUN  at
the show, and Palm,
which currently holds
top marketshare for
PDAs, did not even
have a booth, opting
only for a  meeting room
for special
appointments.

The editors mention
this because in almost
all  commercial
markets,  there is
competition among
large suppliers.  For
example, in the area of
Lithium-ion batteries,
Sony and Sanyo of
Japan, BYD of China
and LG Chem of Korea
and others are all
competing to gain
marketshare on a global scale.

This huge dominance by any one large company,  controlling
so much of the software world of operating systems, does not
provide the average consumer with much choice. What would
it be like if all technical areas had only one dominant player?
For example, I doubt of the American public would like to
have only one automobile manufacturer control all
engineering  decisions and markets for vehicular operation.

Standardization

Each cell phone and  PDA continues to have its unique battery
pack designed especially for a particular model.  As stated
earlier, many batteries  can no longer be replaced and must be
exclusively sent back to the manufacturer for replacement or
scrapped.

Chargers also are deemed specialty items.  Every device has its
own charger and connector.  Thus, each time one travels, he/

she has to pack a special
charger for the cell phone,
PDA, computer, digital
camera and any other
wireless device that he/she
owns.  It would  be
convenient for the consumer
if the electronic
manufacturers would use a
standard bus for
connectivity for these
devices so that there might
be some interchangeability,
but it will likely  never occur
because such practices
would certainly not bring in
additional revenues.  So,
when one’s cell phone no
longer has a battery
replacement that can be
purchased, the  phone must
be discarded, the household
outlet battery charger needs
to be  tossed out, and the car
charger has to be trashed.
These auxiliary items have no
further application.

We are living in a “throw
away society.”  Even if a
person really likes his PDA
and/or cell phone after
owning the model for two
years, he/she is told at the
retail outlet that  the item is
obsolete.  New features must

be purchased on the next model whether one wants them or
not.  For example, if one asks why  a model isn’t made with a
black and white screen, the individual is told that manufacturers
don’t make the model because no one wants it.  The whole idea
centralizes on the  importance of  valuing the newest model,
and the message is loud and clear that “color is in!” .  Subtly,
the person asking the question feels that he/she is not a tech-
optimist: not a member of the true tech-elite.

But, the band (show) plays on
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SANYO had presence inside  and outside of the exhibit hall at CES.
The overhead Blimp continuously  reminded attendees to look for  its
products.  One of Sanyo’s  companies, the Sanyo Fisher Company,
received six innovation design and engineering awards.

One of the products BD editors viewed was the SANYO SCP-5400
which was designed for use with  dual band/tri-mode Sprint phone
PCS Ready LinkSM  and PCS VisionSM . With the option of Sanyo’s
Extended  1650 mAh Lithium-ion battery, digital talktime is 5.3 hours
and  standby time is 7 days.  Analog talktime is 2.3 hours and standby
time is 23 hours.  Estimated charge time is 5.5 hours.  

Whether one agrees philosophically with all the
money spent on the “in crowd’s” next electronic glitz,
the show does get the attention of the international
community.  This year there  were 129,328 technology
executives visiting 2,491 companies in 1.38 million net
square feet of exhibit space.  From the international
community, there were 18,050 individuals  representing
110 countries.  More than 130 leaders from the U.S.
federal  government and foreign governments
attended.  From the U.S., government officials
included those representing the Federal
Communications Commission and  the Federal Trade
Commission as well as delegates from the Senate and
House of Representatives.  The future of digital life-
style looks bright,  and  battery sales will definitely
escalate with more and more portability and wireless
in devices.

As CEA states, new electronic technology does bring
mobility,  information and connectivity, but the most
important factor relates to how  individuals and
businesses  implement these devices into their
personal (or corporate) life. In making purchases and
in using new devices, the consumer must decide if
true value really outweighs perceived  value. Is each
new device  making a big difference in improving the
quality of life for a better world, or does it just add
glitz and pizazz to allow the owners membership in
the ‘trendy’ crowd?

    

You can only get the latest Batteries Digest Newsletter when you
request your free monthly subscription to  BD as an Acrobat file
by email. Just send us an email request to
Staff@BatteriesDigest.com. Include your name, position,
organization, and phone number. This information will be held
in confidence. No junk email will ever be sent nor will the
information be sold to others.
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Japanese Target
Major Role In

Nanotechnology
Having missed a controlling interest in info tech
and biotech, the Japanese are not planning to
take a back seat in nanotechnology. In 2002
alone, the Japanese government budgeted $1
billion for nano R & D. Three well known Japa-
nese companies put in another $ 1 billion of their
own money in that year.

There may be substantial payoff because the
Japanese discovery of the original nanotube in
1991 has been extended to a new Japaneese
discovery the nano horn. This micro device can
be hoked together to form clusters with major
roles in fuel cells. Sony is replacing graphite ma-
terials in electordes with nanotubes to increase
battery life.

Toyota is pursuing a braided nanotube material
to more efffectivley store hydrogen for fuel cell
(or hydrogen powere ICE) vehicles.

Forecasters see growth of nanotech business into
the realm of $200 billion by 2010.

Reference: Business Week, April 21, 2003, pp. 75-76
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World News

Batteries/Alkaline/Primary

Rayovac acquires 85% of Ningo Baowang China Battery
Company. Ningo Baowang, founded in 1995, produces Alkaline
and heavy duty batteries for retail, OEM and private labelings.
“With the Alkaline battery market in China experiencing rapid
growth and our global customers expanding throughout Asia,
it is imperative that we increase our manufacturing capacity in
that part of the world,” said Dave Jones, Rayovac’s chairman
and CEO. “The acquisition of Ningo Baowang will enable us to
accomplish this objective.”

Ningo Baowang’s sales are projected to grow to $35 million in
2004 and by the end of this year, their manufacturing capacity
will be increased to approximately one billion batteries.

Rayovc is also planning to move its corporate headquarters
from Madison, Wisconsin to Atlanta, Georgia.  Evidently,
Atlanta is considered a better hub for accessibility.  CEO Dave
Jones was quoted in the Atlanta Business Chronicle on January
13th, 2004, and in reference to the move he said, “(Atlanta  is)
one that is more central to where our customers are, to where
our professional service firms are and - more importantly - to
where our people are, where our various headquarters are.”
Rayovac sells products in 115 countries.  Over 55 percent of its
sales and employees  are now outside North America.

Batteries/Lead-acid/Business

Matushita Battery Industrial Co. and Shin-Kobe Electric
Machinery Co. of Japan announce partnering in automobile
and lead storage batteries.  The two companies  will co-develop
batteries, supply products to each other and create a jointly
capitalized materials procurement company.

Yuasa Corp. and Japan Storage Battery Co. also have plans to
integrate their operations next April.

TBS Engineering Ltd. purchases all assets of Tekmax, Inc.
Tekmax is the world’s largest provider of battery plate
enveloping and automated transfer equipment.  TBS Engineering
bought Tekmax because it complemented range of Lead-acid
battery assembly equipment.

Batteries/Safety

Browning brand CR123A Lithium (3-Volt)  Batteries have
safety recall.  The batteries were sold in two-packs and packed
with the Black ICE 6V Xenon 6 LED Flashlights.  Batteries are
labeled “Mad in China.” Batteries can short out, resulting in a
rupture of the flashlight canister and injury to the user. The
flashlights with these batteries were sold at hunting and sporting-
goods stores throughout the U.S. in December 2003 for about
$50.00.  In the  recall of  these 12,5000 batteries,  consumers are
asked to stop using these flashlights and remove the batteries.
For replacement batteries, contact Browning at 1-800-637-0230.

SCI Promotion Group LLC and Script-Tokai, both distributors
in California, have a recall of 448,000 mini-flashlights where
the battery compartment can overheat.  The mini-flashlights
were provided to consumers as a free gift with the purchase of
Aim n’ Flame II multi-purpose lighters, which were sold at home
improvement, discount, convenient, grocery and drug stores
nationwide in the U.S. from September 2003 through November
2003 for between $4 and $5.  The units, manufactured in China,
should have the batteries removed before discarding the
flashlights.   The consumer contact number at SCI Promotions
Group, LLC is 887-746-7426.

Fuel Cells/Automotive

DaimlerChrysler displays Mercedes-Benz F fuel cell vehicle
at L.A. Auto Show in January.   This hydrogen-powered vehicle
will be built in conventional manufacturing facilities and will be
tested by corporate and municipal customers for feedback in
“everyday use” situations in the U.S.

In the F-cell model, the entire fuel-cell system is housed between
the bi-level “sandwich” floors.  The fuel cell  - actually a stack of
PEM membranes - is supplied by tanks of hydrogen that are
compressed to around 5,000 pounds per square inch.  Its electric
motor produces 65 kiloWatts, which translates to about 155 ft.
lb. of torque and 87 horsepower.

Professor Juegen Hubber, DaimlerChrysler AG’s board member,
had these words to say about the future of fuel cells and
automobiles.  “To enable the fuel cell to go on to the market in
the foreseeable future, most importantly the fuel and
infrastructure issues must be clarified in a worldwide initiative
jointly with the political community, the mineral oil industry and
the energy sector.   Development engineers, too, still face
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numerous challenges, referring mainly to the further
reduction of weight and cost as well as the improvement of
reliability and durability.  In this field, manufactuers should
cooperate more intensively so as to promote the
breakthrough of this key technology.”

Fuel cells/Direct Methanol

Hitachi and Tokai develop direct methanol fuel cell (DMFC)
prototype for use in handheld electronic devices.  The DMFC
has a methanol concentration of approximately 20 percent,
which is expected to be increased by 10 percent once the
units are commercially available.  Hitachi plans to introduce
the DMFC by 2005 for use in a compatible personal digital
assistant.

Fuel Cells/Micro

Micro Fuel Cell Regulations & Compliance will be held on
four different  dates on four different locations in 2004.
The next meeting is in February, 23-24 in Irvine, California,
followed by a March 25-26 meeting in Washington, D.C. For
information see the following website: http://www.cbinet.com/

Fuel Cells/Stationary

Information is from a report, “North American Stationary
Fuel Cell Markets,” Frost & Sullivan, 2003. + 
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Batteries

The word ‘memory’ was originally derived from ‘cyclic
memory’; meaning that a Nickel-cadmium battery could
remember how much energy was drawn on preceding
discharges. On a longer than scheduled discharge, the
Voltage would rapidly drop and the battery would lose power.
Improvements in battery technology have virtually
eliminated this phenomenon.

The problem with Nickel-cadmium is not so much the cyclic
memory but the effects of crystalline formation. The active
cadmium material is present in finely divided crystals. In a good
cell, these crystals remain small, obtaining maximum surface
area. With memory, the crystals grow and conceal the active
material from the electrolyte. In advanced stages, the sharp
edges of the crystals penetrate the separator, causing high
self-discharge or electrical short.

When introduced in the early 1990s, Nickel-metal-hydride was
promoted as being memory-free. Today, we know that this
chemistry is also affected but to a lesser degree than Nickel-
cadmium. The nickel plate, a metal that is shared by both
chemistries, is partly to blame. While Nickel-metal-hydride has
only the nickel plate to worry about, Nickel-cadmium also

includes the memory-prone cadmium plate. This is a non-
scientific explanation why Nickel-cadmium is affected more than
nickel-metal-hydride.

The stages of crystalline formation of a Nickel-cadmium cell are
illustrated in Figure 1. The enlargements show the cadmium
plate in a proper functioning crystal structure, crystalline
formation after use (or abuse) and restoration.

How to restore and prolong nickel-based batteries

Crystalline formation is most pronounced if a nickel-based
battery is left in the charger for days, or if repeatedly recharged
without a periodic full discharge. Since most applications do
not use all energy before recharge, a periodic discharge to 1 Volt
per cell (known as exercise) is essential to prevent memory.

Nickel-cadmium in regular use and on standby mode (sitting in
a charger for operational readiness) should be exercised once
per month. Between these monthly exercise cycles, no further
service is needed. No scientific research is available on the
optimal exercise requirements of Nickel-metal-hydride. Based
on the reduced crystalline buildup, applying a full discharge
once every three months appears right. Because of the shorter

Is Memory a
Myth or a Fact?

events/HS411/Index.html.
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New nickel-cadmium cell. The anode is in fresh condition. Hexagonal
cadmium hydroxide crystals are about 1 micron in cross section,
exposing large surface area to the electrolyte for maximum
performance.

cycle life compared to Nickel-cadmium, over-exercising is not
recommended.

Exercise and recondition

 Research has shown that the crystals ingrain themselves if no
exercise is applied to Nickel-cadmium for three months or more.
A full restoration with exercise becomes more difficult the longer
service is withheld. In advanced cases ‘recondition’ is required.

Recondition is a slow, secondary discharge applied below the
1-Volt/cell threshold. During this process, the current must be
kept low to minimize cell reversal. Nickel-cadmium can tolerate a
small amount of cell reversal but caution must be applied to
stay within the allowable current limit.

Tests performed by the US Army have shown that a Nickel-
cadmium cell needs to be discharged to at least 0.6V to effectively
break up the more resistant crystalline formation. Figure 2
illustrates the battery Voltage during a discharge to 1V/cell,
followed by the secondary discharge to 0.4V/cell.

Figure 3 illustrates the effects of exercise and recondition. Four
Nickel-cadmium batteries afflicted with various degrees of

memory are serviced. The batteries are first fully charged, then
discharged to 1V/cell. The resulting capacities are plotted on a
capacity scale of 0 to 120% in the first column. Additional
discharge/charge cycles are applied and the battery capacities
are plotted in the subsequent columns. The green line represents
‘exercise’, and the blue line ‘recondition’. The exercise and
recondition cycles are applied manually at the discretion of the

research technician.

Battery ‘A’ responded well to exercise alone and no recondition
was required. This battery may have been in service for only a
few months or has received periodic exercise cycles. Batteries
‘B’ and ‘C’ required recondition to restore performance. Without
recondition, these two batteries would have been discarded.

After service, the restored batteries were returned to full use.
When examined after six months of field service, no noticeable
degradation in the performance was visible. The regained
capacity was permanent but periodic service will be needed to
maintain the performance.

Applying the recondition cycle on a new battery (top line on
chart) resulted in a slight capacity gain. This increase is not
fully understood, other than to assume that the battery improved
by additional forming. Another explanation is early presence of
memory. Since new batteries are stored with some charge, the
self-discharge that occurs during storage produces some
crystalline formation. Exercising and reconditioning reverse this
effect.

Recondition has its limitations. If no exercise had been applied
for 6-12 months, permanent damage may have been inflicted.
The capacity may not recover or the pack may suffer from high
self-discharge caused by a marred separator. Older batteries
may get worse with recondition. These packs can be compared
to an old man to whom strenuous activity is harmful. Such
batteries must be replaced.

Figure 1:  Crystalline formation on nickel-cadmium cell.
Illustration courtesy of the US Army Electronics Command in Fort Monmouth, NJ, USA.

Cell with crystalline formation. Crystals have grown to 50 to 100
microns in cross section, concealing large portions of the active
material from the electrolyte. Jagged edges and sharp corners may
pierce the separator, leading to increased self-discharge or electrical
short.

Restored cell. After pulsed charge, the crystals are reduced to 3 to 5
microns, an almost 100% restoration. Exercise or recondition are
needed if the pulse charge alone is not effective.
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Typically 50-70% of discarded Nickel-cadmium batteries can be
restored when using the exercise and recondition methods of a
Cadex battery analyzer or equivalent. The recovery rate of Nickel-
metal-hydride is about 40%. This lower yield is, in part, due to
the battery’s low cycle count.

Field results on exercise and recondition

After the Balkan War, the Dutch Army examined how many
field batteries could be restored with a battery analyzer (Cadex).
The army was aware that the packs were used under less than
ideal conditions. They had been sitting in the chargers with
only 2-3 hours use per day.

The capacity on some packs had dropped from 100% to 30%.
With the analyzer’s recondition function, 9 of 10 batteries were

restored to 80% and higher. The Nickel-cadmium batteries
were 2-3 years old.

The importance of exercising and reconditioning is emphasized
by another study carried out for the US Navy by B To determine
the percentage of batteries needing replacement in the first
year of use, one group of batteries received charge only (no
maintenance), another group was periodically exercised and a
third group received recondition. The batteries studied were
used for two-way radios on US aircraft carriers.

With charge only (charge-and-use), the annual percentage of
battery failure was 45% (Figure 4). With exercise, the failure rate
was reduced to 15%. By far the best results were achieved with
recondition. The failure rate dropped to 5%.

Figure 2: Exercise and
recondition features of a
Cadex battery analyzer.

If a Nickel-cadmium battery
has not been exercised for
three months or longer,
recondition is required to
restore capacity. Recondition is
a slow, deep discharge to 0.4V/
cell. If service is denied for 6
to 12 months, recondition
becomes ineffective.

Figure 3: Effects of exercise
and recondition.
Four batteries afflicted with
memory are serviced. Battery
‘A’ improved capacity on
exercise alone; batteries ‘B’
and ‘C’ required recondition.
The new battery improved
further with recondition
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P o r ta ls
To What others are Saying

BATTERIES

Batteries Can’t Keep Up
According to a story in the Washington Post on January
11, 2004 p. F07, the reporter claimed that Lithium-ion
batteries are susceptable to aging to the frustration of
product owners. It is true that Lithium-ion batteries
usually have an unknown or undisclosed shelf life, but
the total window of performance starts with the design
selections and quality control of the manufacturer.  Those
cells which use the best combination of materials and
construction can be safer and have longer shelf and cycle
life than cells produced by low cost manufacturers.

A batterey in BDs first Sony digital camera has
underlying quality in the state of charge reporting which

has allowed us to use it for over 5 years, and it is still
going. Sony knew how to alert the camera owner to the
state of charge, limiting the number of times the battery
had to be recharged and producing longer life. On  the
other end of the spectrum is the Canon S30 digital camera
also owned by BD. The state of charge indicator shows
an icon alert only one snapshot before the battery is fully
discharged. Such poor charge status requires that every
time we get a chance, we put the battery back on charge
to top it off. Less than complete or deep discharge cycles
are not as damaging as full recharge cycles, but leaving
the cells in the charger to remain at full Voltage which is
usually about 4.2 Volts contributes to shorter battery life.
Any knowledgeable engineer will tell you that the higher
the end charge Voltage, and the  longer it remains at that
level, the shorter the cycle and shelf  life of the cell will
be. That is one reason that NASA uses Lithium-ion
profiles with maximum Voltages even below 4.0 Volts
when considering orbital applications. Also, check the
chargers built by Linear Technology for backup
applications where long life is important. Instead of
charging to 4.2 Volts, the chip only charges to 4.0
Volts.The bottom line here is that the user’s battery life is
limited by the manufacturer’s choice of max Voltage and
whether the  product allows for proper charging regimens.

The Post’s story then with its comment, “There isn’t much

Maintenance method Annual % of batteries requiring replacement          Annual battery cost (US$)

Charge-and-use only                             45%                    $40,500
Exercise                             14%                    $13,500
Recondition                              5%                    $  4,500

Figure 4: Replacement rates of nickel-cadmium batteries.
Exercise and recondition prolong battery life by three and nine respectively

The GTE report concluded that a battery analyzer featuring
exercise and recondition functions costing $2,500US would
return its investment in less than one month on battery savings
alone.

Simple Guidelines

• Do not leave a nickel-based battery in a charger for more
than a few days, even on trickle charge.

• Exercise Nickel-cadmium every 1 to 2 months

and Nickel-metal-hydride every 3 months. Running the
battery down in the equipment may do this also.

• Do not discharge the battery before each recharge.
This puts undue stress on the battery.

• Avoid getting the battery too hot during charge.
The temperature should only rise for a short moment at full
charge, then cool off.
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that users can do to make the batteries last longer.” misses
the opportunities for consumers. Buyers need to make
choices from product reviews which indicate which  are
found to give the safest and longest performance. Then
too, buyers need to know which products have battery
management which leads to proper performance. If
buying habits gravitated to those products which provided
the best battery performance, manufacturers looking at
the lineup of more profitable market leaders might take
a greater concern for the battery and battery management
quality in thier product.

Not only do expensive battery systems need to have
accurate state of charge infomation, they also need state
of health information. When we pay over $100 for a
notebook battery replacement, we should expect charge
reporting which can be had for less than $5 ..

Even the U.S. military suppliiers gave troops on the ground
less than suitable battery operated radios which had no
battery state of charge or health for operation in Iraqi
Freedom. The bet-your-life-on-the-battery-charge led
ground troops to constantly replace not yet discharged
batteries, which almost depleted supplies during
combat.(See BD #89, p.2)

The bottom line is that batteries have constraints and
limitations which go beyond just the manufacturing
regimen. Designers who integrate battery information into
the product allow for maximum useability.

-
Match the battery to the application to avoid

dissapointment
In the initial design of a product, the way the product is
to be used can impact the choice of battery chemistry.
Everything from the cost of implementation to the
quiescent loads to operating conditions can have an
impact on the battery selection. The design choice
should attempt to make the battery transparent to the
user or to at least minimize its operational
inconvenience.

Portable Design, November 2003, p. 12
-

Hand crank produces backup cell-phone power
It’s not a battery, but a battery augmentation device. In a

palm sized 2.5 ounce plastic box with a hand crank,
the Sidewinder built by Innovative Solutions and
Technologies (www.Sidewindercharger.com)
produces regulated 6.2 Volts from a hand cranked motor
running as a generator. Producing about one half Amp,
the Sidewinder stores energy in a supercapacitor or
sends it directly to a connected cell phone. The $25
device in two minutes of cranking at one and one half
revoultions per second produces about six minutes of
talk time. Most major cellphones can be connected.
Future thinking is to expand the device to provide power
to PDAs and other portable devices. (Ed note: to have
a single device which would pump up our phone, digital
camera and PDA could seriously reduce baggage on a
trip, whether to the grocery store or Timbuctoo.)

Portable Design, November 2003, p 31
-

CHARGERS
 Chips Aid Battery Backup In Industrial

Applications
Linear Technology is building a singel cell, stand alone
Lithium-ion battery charger for long life industrial
backup batteryu applications. The chip only charges to
4.0 Volts instead of the popular 4.2 Volts to slow the
aging process and allow operation to 3 years or more.

AMI offers achip which measures power failure
durations for up to 5 hours with one second resolution.
Current consumption is less than one microAmp.

Electronic Design, November 24, 2003, p 34
-

PHOTOVOLTAICS
High-Voltage Solar Cell Sparks New Uses for

Photovoltaics
Clare, the company known for its solid state relays,
has usied its silicon-on-insulator (SOI) technology to
integrate multiple pn photodiodes on a single piece of
silicon. When interconnected in series, the chip produces
up to 7.5 Volts at 12 microAmps with low leakage due
to the SOI process. The resultant chip can provide
sufficient Voltage to power mixed-signal ICs. The
company intends to extend the roduct line wiht chips
from 2 to 30 Volts and currents to 200 microAmps.

Electronic Design, November 24, 2003, p 34

-
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        MEETINGS
See the Meetings page of  www.BatteriesDigest for more information

April

Environmental & Energy Symposium
 & Exhibition

April 5-7, 2004
San Diego Convention Center Sails Pavilion

Sponsored by the National Defense Industrial Association
www.ndia.org

NESEA Tour De sol
For details contact Nancy Hazard at nhazard@nesea.org

May

Battery Council International
116th Convention

May 2-5, 2003
Renaissance Esmeralda Hotel

Palm Springs, California
Tel: 1-312-644-6610
Fax: 1-312-321-6869

Battery Council International sponsors an annual meeting to
promote higher standards of quality, technical and environmental
awareness in the Lead acid battery industry worldwide.  BCI’s
116

th
 Convention is designed to provide a forum for discussion

on the latest advances and concerns for the battery industry.
Phone:  312-644-6610                Fax:  312-527-6640

E-Mail:  ann_noll@sba.com
Web Site:  www.batterycouncil.org

June

 41st Power Sources Conference
June 14-17, 2004

Adam’s Mark Hotel
Philadelphia, PA

Contact Ralph Nadell at Rnadell@pcm411.com

July

SOLAR 2004
July 10-14, 2004

Portlane OR
web site. www.ases.org

The American Solar Energy Society (ASES) is a national
organization dedicated to advancing the use of solar energy
for the benefit of U.S. citizens and the global environment.
ASES promotes the widespread near-term and long-term use
of solar energy.

Tel: 1-303-443-3130, E Mail: ASES@ases.org

November

 Electric Vehicle Symposium
EVS21

hosted by the Electric Drive Transportation Association
(EDTA)

NASA Aerospace Battery Workshop
Huntsville, AL

Tel: 1-256-544-3345

http://ntf-2.msfc.nasa.gov/battery/nsf   

Support open communications and connect to the world...

Advertise in the Batteries Digest
Newsletter and on the Web Site at:

www.BatteriesDigest.com
see the ‘Advertising’ page on the site and call 763-479-6190
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TOBYTOBYTOBYTOBYTOBY

Hello Subscribers,

Your ‘old doggy-daddy’ got out just under the wire. As I
was leaving Minnesota for the CES show in Vegas this
month, the big cold front from Canada started engulfing
the Central and Eastern U.S. It even snowed in Vegas
before I got there, but the temps during my visit got into
the 60’s. Never having visited CES before, this was a
new experience for me which I was looking forward to
because my old buddy Butch who tends bar at the Pink
Panther had told me that
there were a lot of cat houses
in Vegas. I didn’t really have
any expectations, but when I
got to my motel, I frequented
the parking lot and a few of
the surrounding businesses
had some grass, trees and
bushes (which I am partial to)
for sniff walks each morning
and evening.

Well, let me tell you, Butch
was not blowing smoke about
the cats. I had a group of
about 6 who were out
practically every time I went
for a walk. Needless to say, there was a lot of flying
gravel and claw sparks every time I saw one of those
cats. I actually thought it was better than the CES Show.

Of course, Shirley had other ideas as you will (or have)
read about in the feature story of this issue. Just like the
proliferation of cats in Vegas, the number of portable
electronic devices which rely on batteries at CES bode
well for the future of batteries. Then too, if the micro
fuel cell technology for powering portable devices ever
gets off the ground, there will be a ton of products waiting
to be powered by them.

I am being reminded with gentle nudges that I do not get
my bones for digressing about the quantity of cats in

Vegas, so here is what I am supposed to inform you about
this month.

We are bringing back the full Newsletter complete
with feature stories: World News, Portals, Meetings, Ask
George, Ask Isidor and your old (Doggie) dad (me).
Anyone who requests the Newsletter can have it sent at
no cost as an email attachment monthly. For those of you
who already get the Feature Story version, you will now
get the whole thing with no new request.

For those who download the
Newsletter from the website,
there will be a slight delay. The
latest newsletter will not be
available for download until the
following month. Bottom
line: It behooves one to
request getting the
Newsletter by email.

We will still put selected
stories in the appropriate topics
on the website, after all the
2000+ visitors who look at over
25,000 page views each month
cannot be forgotten. Our goal
is to convert all the website

visitors to  subscribers to enhance our argument for
organizations to place advertising with us. All web quarter
screen ads will  also appear in the Newlsetter.

So, if you are not yet an email subscriber, please send  us
your name, position, organization and phone number to
get each issue hot off the press. Your information will be
held in confidence and no junk email will be sent to you
from us.

Tail wags, \ / \ / \ / \ / \/.

Canine Editorial;

Big Change


