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Battery packs free electronic devices from the tethers of stationary power sources. Good battery pack design
results in smaller, lighter, and longer-running portable devices. It also ensures that packs meet the special
needs of particular applications and operate safely in the process.

Manufacturers of portable devices quickly discover that it is a difficult task to equip a portable device with
the right battery pack. For one thing, they must choose from among a wide variety of options, from simple
Sealed lead acid battery packs to complex Lithium-ion packs that include electronic safety, monitoring, and
charge-control circuitry. They must also deal with critical matters such as packaging, eco-environmental
factors, and regulations that affect battery-pack design and construction.

This paper examines the many issues involved in the design and manufacture of a custom battery pack.
Topics covered include battery cell selection, critical battery pack safety measures, chargers, packaging,
inspection, and testing.
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PACKAGING In addition to inspecting the battery pack,
Battery pack components are often housed in a plastic manufacturers should:
enclosure sealed with fasteners, adhesives, or ultrasonic - Verify and/or test cell or battery pack performance
welds. In case of leakage, the enclosure material should be to show that it meets the particular requirements of
impervious to the battery electrolyte. For instance, a NiMH the application;
battery should not be placed in an aluminum enclosure - Make sure that wire lead connectors can withstand
without a protective coating because the potassium hydrox- expected mechanical stresses (e.g. by performing
ide electrolyte in the battery will react with the aluminum. repetitive bend tests to failure);
« Perform failure mode analysis to (1) determine whether
The battery pack must be designed for proper fit and the design can withstand both intended and unintended
connectivity between the host device and the battery but foreseeable use and (2) find methods of preventing
pack/charger. The package must include the required hazards or damage caused by a failure.
number of input/output connections and a path for venting
gases to the outside of the pack. Internal pack construction CONCLUSION
should prevent short-circuiting between nickel strips, tabs, Creation of a battery pack requires design and manufactur-
connectors, and other mechanical parts. In addition, the ing expertise, as well as in-depth knowledge of the many
packaging arrangement must adequately protect battery pack components. Some OEMs tackle this complex process
components from shock and vibration. themselves. Others turn it over to firms that specialize in the
design and supply of custom battery packs. Either way, the
INSPECTING A BATTERY PACK objective is the same: to produce the smallest, lightest, most
Faulty connections are a common cause of failure in battery cost-effective pack that can safely and efficiently meet the
packs. Battery assembly often includes welding nickel straps power-delivery requirements of a portable device.

to make electrical connections. Pack manufacturing should
include process-control measures to assure that these welds
are reliable. These measures should include periodic checks
of weld quality and welding device parameters.

Once a pack is constructed, inspectors should check for
proper welding between tabs, cells, safety fuses, and
circuit boards. They should also make sure that cell vents
are not blocked by the weld tabs, tape, circuit boards, or
other obstructions.
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