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: This project is a one-year project that has three goals.

The first goal is to design and implement a low-cost,
single-cell battery, low power and multi-protocol wireless
device. The second goal is to port timer-driven OS to our
self-made wireless device.

A low-cost and low-power mechanism can periodically turn
on/off our device with nano-power timer. Using a single AAA
cell can make 50% reduction in size. We add a large low-
leakage capacitor to provide backup operation for a
relatively short time.

We implemented a timer-driven OS running on our self-made
wireless device. The OS kernel consists of three main
parts: a two-level scheduler, an error detector, and a
power-saving module. The two-level scheduler consists of a
FIFO scheduler and a timer scheduler. The FIFO scheduler is
responsible for sporadic tasks and the timer scheduler is
responsible for periodic tasks. The nano-power timer is
able to generate an external interrupt at regular intervals
and the external interrupts can also interrupt our wireless
device. Finally, we will deploy a timestamp and task-
oriented IoT application and use battery simulator to
evaluate the power consumption and life-time of our
wireless device.

: ultra-low power, timer-trigger, wireless sensor device
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Abstraction

This project 1s a one-year project that has three goals. The first goal 1s to design and
implement a low-cost, single-cell battery, low power and multi-protocol wireless device.
The second goal is to port timer-driven OS to our self-made wireless device.

A low-cost and low-power mechanism can periodically turn on/off our device with
nano-power timer. Using a single AAA cell can make 50% reduction in size. We add a large
low-leakage capacitor to provide backup operation for a relatively short time.

We implemented a timer-driven OS running on our self-made wireless device. The OS
kernel consists of three main parts: a two-level scheduler, an error detector, and a power-
saving module. The two-level scheduler consists of a FIFO scheduler and a timer scheduler.
The FIFO scheduler is responsible for sporadic tasks and the timer scheduler 1s responsible
for periodic tasks. The nano-power timer is able to generate an external interrupt at regular
intervals and the external interrupts can also interrupt our wireless device. Finally, we will
deploy a timestamp and task-oriented IoT application and use battery simulator to evaluate

the power consumption and life-time of our wireless device.

Keywords: ultra-low power, timer-trigger, wireless sensor device
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