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With the world more battery-powered than ever, the demand for better and cheaper batteries and battery packs
is soaring. And while battery manufacturers are introducing new chemistries and smaller packs, which are
putting new and complex constraints on power requirements, the fundamental functionality remains the same:
today’s batteries must have a maximized run time and an extended shelf life without compromising system
performance.

Minimizing quiescent current (lg) is a priority when reducing power consumption, which in turn extends battery
life. A device’s g is simply the current drawn, or power consumed, from the battery while in standby mode or
light-load operation. Ig can significantly impact device efficiency, and in battery-powered applications, achieving
high efficiency at no- or light-load conditions requires power-management solutions that tightly regulate the
output while maintaining ultra-low supply current.

Many of today’s designs require mere nanoamperes of lq, a feature that’s important for applications ranging from
electric vehicles (EVs) all the way down to power tools, headsets, headphones and earbuds that require long
standby operation. And because these types of systems spend more than 99% of their time in standby mode,
the lq in standby, or sleep, mode can be a limiting factor for battery life.

Optimizing power-management building blocks such as DC/DC converters, low-dropout regulators (LDOs),
power switches, voltage references and supervisors, and battery-management devices can help enable low
power consumption and extend battery life.

Here are the top three ways our low-lq technologies can extend battery and shelf life without compromising
performance.
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Enabling low, always-on power

Ultra-low-leakage process technologies and novel control topologies enable long battery run times. Achieving
ultra-low g when the system has gone into standby mode extends battery run time.

In Figure 1, the TPS37-Q1 supervisor achieves an | for EV battery monitoring at a typical 1 pA while still
supporting up to 65-V supply voltages all without compromising on area or response time.
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Figure 1-1. Direct 12-V/48-V off-battery voltage monitoring with TPS37-Q1

Battery-charger integrated circuits (ICs) such as the BQ25155 with an Iq of 10 nA in ship mode can help ensure
that the battery does not get depleted, even when sitting for months or years on a shelf. Low-power regulators
such as the TPS7A02 offer an ultra-low Ig of 25 nA and a ship mode with an Iq of 3 nA, helping increase battery
life dramatically in normal and dropout operation.

Achieving fast response times

Fast wake-up comparators and zero-lg feedback control enable fast dynamic responses without compromising
low power consumption. Intelligent biasing schemes that instantaneously accelerate the comparator when there
is an error detected improve speed without additional 1. For example, in Figure 2, the TPS62843, a buck
switching regulator with a typical 275-nA g, demonstrates a more than three times improvement in response
time x lo/l_oap Over previous generations. Additionally, the TPS37-Q1 has one of the best response and
detection times in the industry (8 us typically), which is at least two to 10 times faster compared to industry
alternatives.
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Figure 1-2. The TPS62843 load transient at 1.2 Voyr, lout min = 0 A to loyt max = 300 mA

Reducing form factor

Area reduction techniques for resistors and capacitors facilitate integration into space-constrained applications
while not affecting quiescent power. The next-generation nanopower devices eliminate the need for a majority
of the external pullup and pulldown resistors and external resistor-divider networks, and offer much smaller form
factors such as the TPS7A02 at a 640-um-by-64-um chip-scale package size.

Another way to save board area is to integrate more functions onto a single die. This integration enables

blocks such as the supervisor, reference system, low-dropout regulator, battery charger and DC/DC converter to
share common building blocks while reducing the combined lq. The BQ25125, a battery-charger management
IC available in a 2.5-mm-by-2.5-mm wafer chip-scale package, integrates and flexibly controls multiple low-

Iq functions with I2C, which enables designers to bring an entire power-management system to multiple low-
power applications.

Conclusion

With battery-powered applications becoming more ubiquitous, the increased demand for low Iq without
compromising system performance can be daunting. But it doesn’t have to be. At Tl, our portfolio of ultra-low
Iq technologies can help you achieve ultra-low power without trade-offs in performance and costs to maximize
battery run time and extend shelf life in your next battery-powered designs.

Additional resources

* Read our white paper, “Overcoming Low-1Q Challenges in Low-Power Applications.”

* Watch our training series, “How to Extend Battery Life with Low-1Q Technologies.”

» Explore our latest reference design, “Backup Battery Reference Design with Preboost, Charger and 1S Li-ion

Fuel Gauge.”
SSZTD08 — NOVEMBER 2023 3 ways low-Iq technologies extend battery life without compromising system 3
Submit Document Feedback performance

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/product/TPS62843
https://www.ti.com/product/TPS7A02
https://www.ti.com/product/BQ25125
https://www.ti.com/lit/pdf/slyy203
https://www.ti.com/video/series/how-to-extend-battery-life-with-low-quiescent-current-technologies.html
https://www.ti.com/tool/PMP30963
https://www.ti.com/tool/PMP30963
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTD08
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTD08&partnum=

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

