


dence in the accuracy of the fuel 
gauge provides the opportunity to 
properly size the battery to the ap-
plication. Thus, the medical device 
can be designed to fit in a smaller 
package. This makes the accuracy of 
the gas gauge as important as the ca-
pacity of the battery.

Fuel gauges are available for nu-
merous applications. To narrow the 
number of possible choices some key 
questions must be answered:

• How accurate does the fuel 
gauge need to be?

• How many series cells are in the 
pack?

• For single cell applications, is it 
preferred to have the fuel gauge with 
the battery or in the system? 

• Are visual indicators needed?
• LEDs?
• LCDs?
• Will the battery need to commu-

nicate with a host system to transfer 
battery status information?

• What form will this communi-
cation take place via SMBus or single 
wire?

• Will a smart level II or a level III 
charger be used with the battery 
pack?

• Does the battery need to be 
Smart Battery System, (http://sbs-fo-
rum.org) compliant?

• How often is the battery 
charged?

• Is the battery used in a cyclic or 
standby application?

• Is life-time historical data reten-
tion required?

• End-of life indicators required?
• Will pulse charging be needed?
• Is a small footprint solution re-

quired?
• Is cell balancing required?
• Will the battery be required to 

meet medical UL requirements (en-
hance secondary protection)?

Once the questions above have 
been answered, the selection process 
can begin. The matrix below shows a 
small sampling of TI’s fuel gauges 
with some higher-level features. There 
are many more subtle features that 
can play an important role in unique 
applications, and these cannot be ig-
nored. Because of the hardware and 
software complexity of these devices, 
it is recommended that designers 
consult with companies like Nexergy 
before their implementation.

End of life 
Another feature rarely found on fuel 
gauges is the end-of-life indicator. 
Since batteries lose capacity as they 
age, end-of-life indicators can be set 
up to provide a signal indicator once 
the useful life of the pack has expired 
for the particular product. The end-
of-life threshold varies from product 
to product depending on the expected 
minimum performance by the end 
user. There are some end-of-life indi-
cators built into devices; however, cus-
tom end-of-life indicators can also be 
implemented using a custom micro-
controller or host controller. 

The battery can be polled over the 
SMBus, and specific data can be ex-
tracted from the battery, which can be 
used to enhance the end-of-life indica-
tors, or vary the trip thresholds tailored 
for a custom application. Custom ex-
ternal indicators can also tell the end 
user to discard the battery.

The age-old dictate of the medical 
profession is “First, do no harm.” For 
those supporting the medical profes-
sion with such products as portable 
devices, the corollary is “Be as reliable 
as the technology allows you to be.” 
Fuel gauge accuracy, underpinned by 
the impedance-tracking technology 
currently available, has ensured that 
this corollary is a market reality.                                       

Table 1. High-level fuel gauge features
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