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Abstract: Criteria for design analysis for qualification, quality, and reliability of rechargeable
lithium ion and lithium ion polymer batteries for cellular telephone applications are established.
Also included are: battery pack electrical and mechanical construction, packaging technologies,
pack and cell level charge and discharge controls, and overall system considerations.
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Introduction

This introduction is not part of IEEE Std 1725-2011, IEEE Standard for Rechargeable Batteries for Cellular
Telephones.

The Working Group was formed to provide a platform based on the experience of industry leaders in cell,
battery pack, and systems management leading to design approaches for mobile phones. The focus of the
standard is on design approaches for reliable operation of mobile phones and similar rechargeable battery
operated systems. This standard may be relevant to other devices, but these were not expressly considered
in the development of this standard.

Figure A presents the need for an approach involving all subsystems of the system, including the uscr ar
environment, to arrive at a satisfactory user experience. It is necessary to examine all desig n.m.rgins in
combination to understand the true effect of a multiple fault response on the mobile phone. 11.'s staundard
addresses such questions as follows: What are the critical operational parameters, and how Jdo these
parameters change with time and environment? What are the effects of extremes in tempe. ature, pressure,
and impact? A total system view is required to protect the design margins in the varisus cc._aponents. The
goal of reliability and positive user experience requires that design margins be maiatain 4 as user patterns,
profiles, and duty cycles change.

Figure A—Conceptual diagram of a mobile phone and its user
(examples of functions for each subsystem component are shown)

1.5 standard applies to all types of rechargeable lithium-ion (Li-Ion) and lithium-ion polymer (Li-Ilon
polymer) batteries and battery packs for use in mobile phones. This standard is limited to battery packs
consisting of a single Li-Ion cell or battery packs with multiple Li-Ion cells connected in parallel. Battery
packs with cells connected in series are outside the scope of this standard. Because of the nature of the
interactions between the battery and the host device, a system approach must be used in developing an

iv
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appropriate operating envelope for the system. The provisions of this standard are intended to provide
considerations for design analyses to minimize the occurrence of failures leading to hazards.

This standard is a system level standard as depicted in Figure A. Overall compliance is dependent on
conformity to each and every subclause of the standard. Compliance with the standard cannot be achieved
by any particular mobile phone or subsystem alone without considering the conformity of all subsystems
within the system as well as the user. It is incumbent on the manufacturers/suppliers of the host device,
battery pack, and cell to review, thoroughly, their designs alone and in conjunction with other subsystems
to identify faults that could propagate hazards. Once it has been ascertained that the cell, battery pack, and
host device all conform to all their particular subclause requirements, the overall system compliance is not
complete until the manufacturer/supplier completes a thorough design analysis, for example, design failure
mode and effects analysis (DFMEA), to ensure their particular design prevents hazards from occurri
during intended use and reasonable and foreseeable misuse.

At the end of this standard, there are five informative annexes. Annex A summarizes tests tha. may be 11.ed
in conjunction with design verification for reliable performance of cells, battery packs, and nc-t devices.
Annex B briefly describes the failure mode and effects analysis (FMEA) process thrcugh a series of
examples. Annex C provides guidance and background information related to two-fault olerant system
analysis. Annex D provides an option to implement validation of the requirement “ontawu.*d within this
standard to include both product testing and process/system auditing to qualify ot certi 7 cc.nponents and
products for use in mobile phones. Annex E reports thermal environmenta’ cois deteaons encountered in
automobiles. Annex F is a bibliography of references useful for understan'ing and implementing this
standard.

The Working Group suggests that this standard be updated in twe jears  in view of the rapidity that new
technology is introduced to the market.

CAUTIC:~

Compliance with the provisions of this standard does not 1,231y compliance to the regulatory requirements
that are applicable to cell, battery packs, and svstems. Care must be used to observe and refer to the
applicable regulatory requirements, as part of th= ir.‘enacd design analyses, for this standard does not assure
protection or safety. This standard sets focth 12co.amendations for design analyses and certain testing
procedures. The level of assurance for proic. tion and safety resulting from applying this standard depends
on the implementation by the manuractu - r/si.pplier and the actions of the end user. Compliance with the
standard Coes not guarantee safety in all circumstance.

Notice to users

Laws and rcqulations

Users of ti,se documents should consult all applicable laws and regulations. Compliance with the
provis'ons ot this standard does not imply compliance to any applicable regulatory requirements.
Imyplemienters of the standard are responsible for observing or referring to the applicable regulatory
reruirems*nts. IEEE does not, by the publication of its standards, intend to urge action that is not in
com, liar.ce with applicable laws, and these documents may not be construed as doing so.

\%
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Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.

Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendi.ent,
corrigenda, or errata. An official [IEEE document at any point in time consists of the current :ditica of he
document together with any amendments, corrigenda, or errata then in effect. In order to determi..e wnether
a given document is the current edition and whether it has been amended through ‘the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Associatinn web site at
http://iecexplore.iece.org/xpl/standards.jsp, or contact the IEEE at the address listed pi >vious. .

For more information about the IEEE Standards Association or the IEEE c‘arua.1s ucvelopment process,
visit the IEEE-SA web site at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards cai. bc accessed at the following URL:
http://standards.ieee.org/reading/ieee/updates/errata/inde: .htm!. Users are encouraged to check this URL
for errata periodically.

Interpretations

Current interpretations can be accessec at u.c following URL: http://standards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to . >possibility that implementation of this standard may require use of subject matter
covered by pa‘c. t rights. 3y publication of this standard, no position is taken with respect to the existence
or validity o. any patent rights in connection therewith. The IEEE is not responsible for identifying
Essential Paent Claims for which a license may be required, for conducting inquiries into the legal validity
or sccne of Patents Claims or determining whether any licensing terms or conditions provided in
cor=ecion with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable
0. mon-u.scriminatory. Users of this standard are expressly advised that determination of the validity of any
nate. t rights, and the risk of infringement of such rights, is entirely their own responsibility. Further
inormation may be obtained from the IEEE Standards Association.
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IEEE Standard for Rechargeable
Batteries for Cellular Telephones

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

This standard establishes criteria for design analysis for qualification, quality, and reliability of
rechargeable lithium-ion (Li-Ion) and lithium-ion polymer (Li-Ion polymer) batteries for cellular telephone
applications. Also included in the standard are: battery pack electrical and mechanical construction,
packaging technologies, and pack and cell level charge and discharge controls and overall system
considerations.

1.2 Purpose
The purpose of this standard is to ensure reliable user experience and operation of cell phone batteries. The

battery and cellular telephone industries need standardized criteria for design and qualification of
rechargeable battery systems and for verifying the quality and reliability of those batteries.

1.3 Introduction

This standard guides manufacturers/suppliers in planning and implementing the controls for the design and
manufacture of Li-Ion and Li-lon polymer rechargeable battery packs used for mobile phones.
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