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Abstract As light-weight embedded devices become widely used in the area of low-power
networking and high-precision sensor data acquisition, support for time-critical applications
becomes essential for the light-weight embedded devices. This paper addresses the accuracy issue
of a software timer for small or tiny embedded devices equiped with light-weight MCUs(Micro
controller units). We first explore the characteristics of overhead in a typical implementation of a
software timer, and then measure the overhead through a realistic implementation. Using the
measurement result, we propose an overhead compensation technique which reduces the overhead
from the hardware timer-tick.
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(a) Experimental setting

(b) SN-100 sensor node
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Table 1 Error Values of delay_us() between the Original SW Timer and the Compensation Version

L Before Overhead Compensation After Overhead Compensation
Measured value Error Measured value Error
(usec)
(usec) (usec) (usec) (usec)
320 600 280 320 0
340 620 280 340 0
360 640 280 360 ~ 380 0"~ 20
380 660 280 380 ~ 400 0~ 20
400 680 ~ 700 280 ~ 300 400 0
500 780 ~ 800 280 ~ 300 500 ~ 520 0~ 20
600 900 300 620 20
700 1000 300 720 20
800 1100 300 820 20
900 1200 300 920 20
1000 1300 300 1000 ~ 1020 0~ 20
2000 2300 300 2020 20
5000 5280 ~ 5300 280 ~ 300 5020 20
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Overhead Compensation Technique to Enhance the Accuracy of a Software Timer for Light-weight Embedded Devices

Table 3 Measurement of Packet Transmission and Reception Rate

. Configuration parameters Total Transmission rate(bps)
SW Timer ; .
csion Payload Transmiss| time (Based on Payload length)
ve APP | MAC | PHY | ions (ms) | APP | MAC PHY
11 Original | 5y 1 o6 | 77 | 10000 |297359| 13452 | 17,75 | 20716
. SW Timer
Maximal Compensated
Transmissi b . 50 66 77 1,0000 | 265,708 | 15,054 19,871 23,183
SW Timer
on Transmission Enhancement Ratio 10.6%
Original
N1 SW Timer 50 66 77 10,000 | 151,827 | 26,346 34,776 40,572
i C ted
Maximal | Compensated | = 5 | o0\ o | g 5000 135,008 | 29,623 | 39103 | 45,620
Reception| SW Timer
Reception Enhancement Ratio 11.1%
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