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ABSTRACT

We design a control circuit that can switch input power between a rechargeable battery and a sensor
communication device (mote) depending on the operating state of a solar cell as well as the active and sleep
mode of a sensor MAC protocol. A mote that simply combines a solarcell and a rechargeable battery may die
if there is not sunlight long. A battery is recharged if sunlight is sufficient and a device is in a sleep mode,
and it supplies power if sunlight is low and the mote is in an active mode. A mote can switch its input power
between solar cell and battery depending on the output level of a solar cell. During this switching, a mote may
lose its state information due to the reset of a microprocessor by the transient power-off. A capacitor is used to
cope with this phenomenon and also supplies power to a mote during a sleep mode. Experimental results show

that the solar cell based mote operates in a very stable manner against the lack of sunlight long.
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Fig. 10. current assumption amount of each node
according to the location of a node.
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Fig. 11. Transmission schedule.
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Fig. 12. current assumption amount of each node
according to the location of a node.
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Table 6. Key parameter values used in the experiment
AN 2 3 4
B s =i =i
DC 0.1 1.0 0.5
10000~ DCO.1(Volt) i5
-= DC 0.5(Volt) ;
S s00{ = DCO.ALUX) 39
3 - DC 0.5(LUX) S
T 8000 - r37 g
2 EL
g oo EX e
ERPT T ——— 3.4
S £33
5000 r ' . 32
0 1 2 3 4
Time(h)
J2 13. DC = 0.19} DC = 0.59] ==kl w2 wleg]

%
Fig. 13. Charging amount of a battery according to
various luminous intensities with DC = 0.1 or DC = 0.5.
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