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Abstract: Wireless M2M market is expanding with maturity of a mobile phone infrastructure, and develop-
ment of the sensor network. Usually, wireless M2M are constituted by one system with an antenna, a radio
module, and the router that equipped various interfaces. However, system introduction cost was high because
the installation environment at the time of introduction differs respectively and there is no flexibility in an
antenna. In this paper, not the method of separating the distance of an antenna from metal but the method
of shortening distance of metal and an antenna was used. Thereby, the new system which realized flexibility
and low cost has been built. This new system is adopted by the vending machine, the settlement-of-accounts
machine of coin parking, and the large-scale solar power system. Moreover, the antenna by which flexibility
and low cost were evaluated is used for a total of 160,000 sets (as of March, 2013), being shipped-out for

vending machines.
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Fig. 1 Wireless M2M router system block diagram.

3GFTT

L—EEGES 1— L)
a) INIT TR

b) S ER T T

B2 BHFEOTAYLAMIM V=% AT A
Fig. 2 Wireless M2M router system.
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Fig. 3 Miniaturized antenna and external antenna.
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Fig. 4 Miniaturized antenna on vending machine.
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Fig. 5 External antenna on vending machine.
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Fig. 6 Environment of testing radiation pattern.
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Fig. 7 Test of using miniaturized antenna.
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Fig. 8 Result of testing open air.
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Fig. 10 Result with metal (Distance 15 mm).
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Fig. 11 Result with metal (Distance 25 mm).
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Table 1 Required antenna specification for wireless M2M

router system.
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Table 2 Required antenna specification for multipurpose.
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Fig. 12 Simulation model of trial manufacturing antenna.
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Fig. 13 PCB size of trial manufacturing antenna.
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Fig. 14 Antenna PCB of trial manufactured.
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Fig. 15 Antenna case of trial manufactured.
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Fig. 16 Radiation pattern of trial manufactured antenna

(Open air).
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Fig. 17 Radiation pattern of trial manufactured antenna
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Fig. 18 Radiation pattern of 824 MHz.
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Table 3 Specification of wireless M2M router system (1).
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Table 4 Specification of wireless M2M router system (2).
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Fig. 24 Trial manufactured antenna and manufactured an-

tenna.
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Fig. 25 Environment of measuring quality for proposed sys-

tem.
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Table 5 Result of testing proposed system.
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Fig. 26 Proposed wireless M2M router system.
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Fig. 27 Proposed manufactured antenna in the market.
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