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Summary

Mazda has been promoting the introduction of systems using magnetic field communications,

such as an advanced keyless system and immobilizer system, as products that enhance vehicle

convenience. To ensure the communication performance of these systems, it is necessary to lay out

the coil antenna for the use of magnetic transmission (hereinafter referred to as LF antenna) in an

appropriate place of the vehicle. In the conventional design method, the layout of the LF antenna is

determined experimentally by use of a prototype vehicle. To realize prototype-free development,

however,

it became necessary to develop the communication performance through virtual

evaluations. This time, with use of the magnetic field simulation technology (hereinafter referred to

as CAE), we have developed a technology to theoretically verify the communication performance of

these systems.
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Table 1 Analysis Condition
Case | Material | Eddy Current |Skin Depth Layer| SIBC
Case1 | Material1 v 4 N/A
Case2 Material2‘ v 4 ‘ N/A
Case3 | Material3 v 4 N/A
Case4 | Material3 N/A 4 N/A
Case5 | Material3 v 1 v
Magnetic
400m ield Probe Y
........... X

Fig.7 Measurement Conditions in Simplified Model
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Case3 Mesh1 Mesh2 = Mesh3 | Mesh4 | Mesh5
Count of Mesh  |6,750,365 | 768,319 418,297 | 315,978 | 224,796
4 Size of Memory [Mbyte] 70531 | 969.1 5351 | 4279 | 3054
Case5 SIBC Analysis Time [sec] 3790 260 96 86 73
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Table 3 Comparison of Measurement and Analysis Value

Point Measurement | CAE Error Error | Absolute Error
[nTpp] [nTpp] [dB] [mm] [mm] - -
a 80.0 73.2 0.8 -30 30
b 86.5 94.7 0.8 50 50
Floor | © 42.4 37.6 1.0 -40 40
d 76.6 78.0 0.2 50 50
e 63.9 54.7 1.4 -30 30
f 473 36.5 2.3 -40 40
visor 9 48.6 48.8 0.0 0 0
h 52.5 52.8 0.0 0 0
Average— 30
3.3
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