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ABSTRACT

In this paper, the real-time operating system uC/OS-II was extensively
investigated to see the possibility of reducing the power consumption in hard real-time controlling
systems. After the investigation, it was found that there is the room to reduce the power
consumption while the responsiveness and functionality of the real-time operating system is still
acceptable. To reduce the power consumption, two microprocessor operating modes (i.e., idle
mode and power down mode) were studied. In the idle mode, a timer tick is employed to wake
the CPU up from the idle mode, while an external circuitry is use to wake the CPU up from the
power down mode via an external interrupt. In this research, a PC is programmed to function as
an external circuitry.

To test the real world applications, the controller based on the Modbus protocol
was implemented on an ARM-7 microprocessor to exercise the modified operating system. The
controller functions as a Modbus slave device. It was found that the idle mode can reduce more
than half of power consumption (i.e., from 104.4 mW to 39.6 mW) with great responsiveness,
while the power down mode can reduce the considerable amount of power (i.e., from 104.4 mW

to 1.8 mW) with poor responsiveness.
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