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ABSTRACT

In this paper, we propose a unique systolic structure and communication algorithm that maintains a solid link between nodes
using synchronous digital communication and enables low power communication. This system was designed by using CC2500 RF
transceiver, CC2590 RF front end and C8051F330 low power microcontroller. The measurement of power consumption in the
network link shows below 400uW in data transfer rate 320bps. The system constitutes the base unit of low power wireless
network that was composed of each seven link nodes having eight sensor nodes. Results of the experiments show that link nodes
using a 4Ah battery could operate over 3 years without replacement.
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Fig. 1 Listen/Sleep period and control packet of
S-MAC
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E2 &7
Table 2. Current consumption of Tx and Rx

AL R

Link Node Active Idle
RX | 20mA (17ms) 1pA

CC2500
TX | 30mA (3ms) 1pA
C8051F330 mA (20ms) 10uA

wtebA it AF(ADE vt 2ol AlLtEh

Active current contrib

Period
Idle current contrib

Period

450 | 4776
= 2000 T 2000 0-124

AIlmA) =

Active current contrib 2
= (Active RXcurrent X RXactive time)

+ (Acitve TXcurrent X TX active time)

+ (Active MCU current X MCUactive time)

= (20 17) +(30x 3) + (1< 20) =450

Hle current contrib 3)
= Total Kle current
X (Peroid— Total Activetime)

= (14+1+10)x 1073 x (4000—20) = 47.76
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