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The embodiment of low power remote wake-up
using a wireless LAN interface

Responding to growing demand for energy efficient electric appliances, we
have developed a low power wake-up IC. The IC may have applicability to net-
worked system. In this paper, a transmission method of wake-up signals for it
using a common wireless LAN interface is proposed.

In this method, each transmission of IEEE 802.11 frames constitutes "HIGH’
level parts of the signals which are produced by pulse-position modulation.
In the same manner, each non-transmission constitutes 'LOW’ level. Because
this requires different transmission timings from that of IEEE 802.11, it would
require some modifications to the firmware for the WLAN interface.

Our prototype was developed using an IEEE 802.11b compliant card, in which
modified firmware was installed. Through evaluations using it, the feasibility
of our proposal and the coexistence of our method and IEEE 802.11 wireless
LAN were confirmed.
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Fig.1 Functional blocks of the wake-up IC
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Fig.6 A software structure of wake-up signal sending process
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Table 2 Components of our prototype
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Table 3 Detail information of the evaluation No.1’s equipments
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Table 4 Conditions of the background WLAN traffic at the evaluation No.1
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Table 5 Conditions of the wake-up signal transmission at the evaluation No.1
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Fig. 17 Captured frames at the evaluation (1) (4Mbps, with NAV)
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Fig.18 Receive interval of the captured frames at the evaluation (1) (3Mbps, with NAV)

120 NAV E?JJE%J’EE@{E‘/’?
[ 2 1

100 +| = NAVEE + NAVE - BEIESAL —— z
#
m
~ r 4
E 40 X; T

¥ NAVA EEIESRESII1IVY

20

0 T T T T T T — T T T T T T T T T T ™

4 41 42 43 44 45 46 47 48 49 5 51 52 53 54 55 56 57 58 59 6
AR 3

019 00 (2) 00 LANOOOOODD RTTOOOOOOOOOOOO 80msO
Fig.19 Round trip time at the evaluation No.2 (Interval: 80ms)
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Fig.20 TCP sequence numbers at the evaluation No.2 (Interval: 15ms)
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Fig.21 TCP sequence numbers at the evaluation No.2 (Interval: 40ms)
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