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Abstract

With the recent advancements in autonomous driving research, the number of electronic components in vehicles has increased sign-
ificantly, necessitating the integration of various control and sensor systems. Consequently, it is essential to evaluate the electromagnetic
compatibility (EMC) of vehicles equipped with such systems. Among these, the wheel speed sensor (WSS) plays a crucial role in meas-
uring the current speed of a vehicle and serves as a key component in systems such as the antilock braking system (ABS) and electronic
stability control (ESC). Therefore, minimizing electromagnetic emission (EMI) and ensuring electromagnetic immunity (EMS) are be-
coming increasingly important. This study analyzes the evolution of electromagnetic evaluation methods for WSSs and proposes
improvements for future assessment practices.
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(a) WSS installation layout in vehicle
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Fig. 1. WSS setup configuration.
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Table 1. Measurement conditions for WSS output wave-

form.
Condtion Value Unit Tolerance
Supply voltage 13.5 V dec. 2 %
Meaguremant 100 o 50,
resistance
Toge wheel 500 pm 59,
rotation speed
Air gap 0.7 mm +5 %
Signal type | Square wave - -
High-level 143 V de. £25
signal
Low-level 0715 V de. L 125
signal
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Fig. 2. Output waveform of WSS.
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Table 2. Voltage levels of automotive communication sign-

als.
Communication| . Low voltage | High voltage
method Signal type ™) %)
CAN Differential 1.5 35
LIN Single-ended 0 12.0
FlexRay Differential 0 5.0
Ethernet Differential 0 5.0
Sent Differential 0 5.0
WSS output | Single-ended 0.715 143
22 8% 13 22|
=9 3y Fgre A& vEen 558 WSS 2
2 170F 2vkE WSS F2 270 7) WA Ehek, WSS Fub<e
=4 ()3 Zo] AT 5 9om, YWHOE 437}
& ghenal @ o, g7k 2290 500 pm Tl
7
o
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Fig. 3. Tone wheel jig for WSS.
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(a) Connecting a 100 Q
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(c) Example of a load simulator circuit
8 4. Wsse] T4 #alg 9% 32 74
Fig. 4. Circuit configuration for verifying the operation of
a wheel speed sensor (WSS).
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(a) WSS voltage waveform with 100 & resistor connected

e

(b) 2= AlEHCIH 32 A4 A WSS At 33
(b) WSS voltage waveform with load simulator circuit connected.

T8 6. WSS 329 &3 A3k(100 Q A
Fig. 6. The output voltage of the WSS circuit, measured
at the 100 & resistor.
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(a) WSSoll ATk A7t
(a) Only power applied to the WSS

(b) 500 pm T4 =2 A, 100 @ AT
(b) 500 rpm air pressure tone wheel jig, 100 & resistor

(c) 500 pm F¢A E & A, 2= A&l
(c) 500 rpm air pressure tone wheel jig, load simulator
28 7. 24 ¥ 24 23
Fig. 7. Radiated emission measurement results.
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Fig. 8. Effects of BCI noise injection on WSS.
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% 12, ESD ko= FYo o3 WSS 93
Fig. 12. Effects of ESD noise injection on WSS.
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