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New Chip Brings Ultra-Low Power
WiFi Connectivity to IoT Devices

A set of ultra-low power WiFi radios integrated in small chips, each measuring 1.5 square millimeters in area (grain of rice shown for scale). Photos by

David Baillot/UC San Diego Jacobs School of Engineering
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UC San Diego electrical and computer engineering professor Dinesh

Bharadia holds a PCB onto which the WiFi radio is mounted

(component underneath the black blob).

More portable, fully wireless smart home setups. Lower power

wearables. Batteryless smart devices. These could all be made

possible thanks to a new ultra-low power WiFi radio developed by

electrical engineers at the University of California San Diego.

The device, which is housed in a chip smaller than a grain of rice,

enables Internet of Things (IoT) devices to communicate with existing

Wi-Fi networks using 5,000 times less power than today’s WiFi

radios. It consumes just 28 microwatts of power. And it does so while

transmitting data at a rate of 2 megabits per second (a connection

fast enough to stream music and most YouTube videos) over a range

of up to 21 meters.

The team will present their work at the ISSCC 2020 conference Feb.

16 to 20 in San Francisco.

“You can connect your

phone, your smart

devices, even small

cameras or various

sensors to this chip,

and it can directly

send data from these

devices to a WiFi

access point near you.

You don’t need to buy

anything else. And it

could last for years on

a single coin cell battery,” said Dinesh Bharadia, a professor of

electrical and computer engineering at the UC San Diego Jacobs

School of Engineering.

Commercial WiFi radios typically consume hundreds of milliwatts to

connect IoT devices with WiFi transceivers. As a result, WiFi
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compatible devices need either large batteries, frequent recharging or

other external power sources to run.

“This WiFi radio is low enough power that we can now start thinking

about new application spaces where you no longer need to plug IoT

devices into the wall. This could unleash smaller, fully wireless IoT

setups,” said UC San Diego electrical and computer engineering

professor Patrick Mercier, who co-led the work with Bharadia.

Think a portable Google Home device that you can take around the

house and can last for years instead of just hours when unplugged.

“It could also allow you to connect devices that are not currently

connected—things that cannot meet the power demands of current

WiFi radios, like a smoke alarm—and not have a huge burden on

battery replacement,” Mercier said.

The WiFi radio runs on extremely low power by transmitting data via

a technique called backscattering. It takes incoming WiFi signals from

a nearby device (like a smartphone) or WiFi access point, modifies the

signals and encodes its own data onto them, and then reflects the

new signals onto a different WiFi channel to another device or access

point.

Illustration of the backscattering process.

This work builds on low-power WiFi radio technology that Bharadia

helped develop as a Ph.D. student at Stanford. In this project, he
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teamed up with Mercier to develop an even lower-power WiFi radio.

They accomplished this by building in a component called a wake-up

receiver. This “wakes up” the WiFi radio only when it needs to

communicate with WiFi signals, so it can stay in low-power sleep

mode the rest of the time, during which it consumes only 3

microwatts of power.

Bharadia (center), with graduate student researchers Rohit Kumar (left) and Manideep Dunna (right),

displaying a setup in which the WiFi radio would be backscattering between two WiFi compatible devices.

The UC San Diego team’s improvements to the technology also

feature a custom integrated circuit for backscattering data, which

makes the whole system smaller and more efficient, and thus enables

their WiFi radio to operate over longer communication range (21

meters). This is a practical distance for operating in a smart home

environment, the researchers said.

“Here, we demonstrate the first pragmatic chip design that can

actually be deployed in a small, low-power device,” Mercier said.

Paper title: “A 28µW IoT Tag that can Communicate with Commodity

WiFi Transceivers via a Single-Side-Band QPSK Backscatter

Communication Technique.” The student researchers include Po-Han
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Peter Wang, Chi Zhang, Hongsen Yang and Manideep Dunna, UC San

Diego.

Share This:

YO U  M AY  A L S O  L I K E

H E A L T H  &  B E H A V I O R

Serving Up Sustainability and Eliminating Food Waste in

Hospital Cafeterias

H E A L T H  &  B E H A V I O R

Breakthrough Study on Post-Traumatic Stress Disorder

Liquid Droplets Shape How Cells Respond to

Change

H E A L T H  &  B E H A V I O R

http://twitter.com/share?text=New%20Chip%20Brings%20Ultra-Low%20Power%20WiFi%20Connectivity%20to%20IoT%20Devices&url=https://today.ucsd.edu/story/new-chip-brings-ultra-low-power-wi-fi-connectivity-to-iot-devices
http://www.facebook.com/sharer.php?u=https://today.ucsd.edu/story/new-chip-brings-ultra-low-power-wi-fi-connectivity-to-iot-devices
mailto:?subject=New%20Chip%20Brings%20Ultra-Low%20Power%20WiFi%20Connectivity%20to%20IoT%20Devices}&body=I%20thought%20you%20might%20be%20interested%20in%20this%20story:%0A%0Ahttps://today.ucsd.edu/story/new-chip-brings-ultra-low-power-wi-fi-connectivity-to-iot-devices
https://today.ucsd.edu/research/health-and-behavior
https://today.ucsd.edu/story/serving-up-sustainability-and-eliminating-food-waste-in-hospital-cafeterias
https://today.ucsd.edu/research/health-and-behavior
https://today.ucsd.edu/story/breakthrough-study-on-post-traumatic-stress-disorder
https://today.ucsd.edu/story/liquid-droplets-shape-how-cells-respond-to-change
https://today.ucsd.edu/story/liquid-droplets-shape-how-cells-respond-to-change
https://today.ucsd.edu/story/liquid-droplets-shape-how-cells-respond-to-change
https://today.ucsd.edu/story/serving-up-sustainability-and-eliminating-food-waste-in-hospital-cafeterias
https://today.ucsd.edu/story/breakthrough-study-on-post-traumatic-stress-disorder
https://today.ucsd.edu/research/health-and-behavior


4/22/24, 11:31 PM New Chip Brings Ultra-Low Power WiFi Connectivity to IoT Devices

https://today.ucsd.edu/story/new-chip-brings-ultra-low-power-wi-fi-connectivity-to-iot-devices 6/7

T E C H N O L O G Y  &  E N G I N E E R I N G

Creating a “Greener,” More Connected Society

Stay in the Know

Keep up with all the latest from UC San Diego. Subscribe

to the newsletter today.

E M A I L

S U B S C R I B E

9500 Gilman Drive, La Jolla, CA 92093-0021

(858) 534-2230

Media Resources & Contacts

Newsletter

Emergency Status

Disability Resources

Principles of Community

Equity, Diversity and Inclusion

University Communications

https://today.ucsd.edu/research/technology-and-engineering
https://today.ucsd.edu/story/creating-a-greener-more-connected-society
https://ucsd.edu/
https://ucsd.edu/
tel:8585342230
https://today.ucsd.edu/media-contacts
https://today.ucsd.edu/newsletter
http://www.ucsd.edu/emergency/
http://disabilities.ucsd.edu/
http://www.ucsd.edu/explore/about/principles.html
http://diversity.ucsd.edu/index.html
https://univcomms.ucsd.edu/
https://facebook.com/ucsandiego
https://twitter.com/ucsandiego
https://youtube.com/ucsandiego
https://instagram.com/ucsandiego
https://www.linkedin.com/company/university-of-california-at-san-diego/
https://www.tiktok.com/@ucsandiego
https://today.ucsd.edu/story/creating-a-greener-more-connected-society


4/22/24, 11:31 PM New Chip Brings Ultra-Low Power WiFi Connectivity to IoT Devices

https://today.ucsd.edu/story/new-chip-brings-ultra-low-power-wi-fi-connectivity-to-iot-devices 7/7

© 2024 Regents of the University of California. All rights reserved. Terms of Use | Accessibility | Privacy | Feedback

D i v i s i o n s  &  S c h o o l s    +

https://ucsd.edu/about/terms-of-use.html
https://accessibility.ucsd.edu/report-a-concern/index.html
https://ucsd.edu/about/privacy.html
https://univcomms.ucsd.edu/about/contact/index.html

