
 

Designing with Lithium-ion Batteries: An Engineering Perspective 

Abstract: 

The Lithium-ion chemistry is being adopted rapidly by new sectors of the electronics and electrical industry with 
the automotive sectors being the latest markets to move towards using Lithium-ion as a power source. Low cost, 
high energy density, high reliability and low weight are all features commonly listed as reasons that have made 
various industries move away from Nickel based chemistries (NiCad and NiMH) towards Lithium-ion over the past 
decade. However, the speed of adaptation of this technology has varied by industries. While the consumer 
electronics industry has been quick to transition almost completely to using Lithium-ion as an energy storage 
medium, other industries such as the medical electronics industry has been a slower adapter. Part of the reason for 
the reluctance by certain industries may be that although Lithium-ion batteries are highly reliable, they do have 
some unique failure modes. Under rare circumstances, Lithium-ion batteries can go into thermal runaway. For this 
reason various design topologies and comprehensive battery management systems are implemented to manage the 
battery and ensure its operation within the lithium-ion cell’s reliable range. The control topologies are application 
specific and generally utilize safety circuits with multiple levels of safety redundancy to ensure that the cells 
operate within their rated specification. As such, the designer of the energy storage system in an application 
utilizing lithium-ion batteries usually takes a system level approach to the design. With device form factors and 
size requirements varying by industries, a system level approach to the design ensures that all required safety 
features work as intended providing adequate levels of protection to the Lithium-ion cells in the battery pack. 
During this four hour tutorial, the following topics will be covered: 

- Introduction of the lithium-ion technology and an insight into how the chemistry functions 
- Comparison of the lithium-ion technology with other battery technologies 
- Discussion of the typical steps involved in the manufacturing of lithium-ion cells and the quality checks 

performed during the manufacturing process 
- Discussion of the safety concerns typically associated with the lithium-ion technology and steps taken to 

mitigate these concerns in battery and system designs 
- Discussion of the typical techniques used to evaluate and characterize the performance of these batteries 

in the field 
- Examples of the ongoing reliability test (ORT) procedures typically needed once the battery system is in 

the field in actual applications 
- Introduction of the typical design topologies and battery management architectures employed for small 

and large format lithium-ion batteries. This will include examples of typical architectures used in the 
consumer electronics, telecommunications and automotive industries. 

- Discussion of the various industry standards that have been developed for evaluating both the safety and 
reliability of lithium-ion batteries. This will include a description of the approaches taken by the various 
industry standards. 

It is expected that the attendee through this tutorial will gain an understanding of lithium-ion batteries and 
understand not only how the chemistry functions, but also gain insight into techniques used and things to consider 
when adapting this technology for real-world applications. 

Lead Instructors:  

Title: Senior Managing Engineer 
Name: Mr. Ashish Arora 
Affiliation: Exponent 
Street Address: 23445 North 19th Avenue 
City / State / Zip Code: Phoenix, Arizona 85027 
Telephone / FAX: 623-587-6790 
E-Mail Address: aarora@exponent.com 



Instructor Bios 

Mr. Ashish Arora is a Senior Managing Engineer in Exponent’s Electrical and Semiconductors practice. Mr. 
Arora specializes in electrical and electronic systems particularly in power converter and rechargeable battery 
technology design and safety evaluation. 
At Exponent, Mr. Arora has investigated the safety of consumer products and performed design reviews, safety 
evaluations and failure analysis in the field of power storage and conversion systems including power electronics, 
energy storage systems, battery charging and management systems, power supplies, UPS systems etc. He has 
developed test and safety evaluation procedures for energy storage and control systems, as well as complex control 
system designs, utilizing his failure analysis experience. Mr. Arora has also worked on failure analysis of both 
passive and active electronic components. In addition, he has assisted in investigations related to potential product 
recalls. 
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