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Development of ETC 2.0 Onboard Unit for Motorcycles
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Abstract
The ETC2.0 onboard unit for motorcycles introduced in this paper is a new onboard ETC unit for motorcycles which had
followed the conventional function and convenience of the onboard ETC unit for motorcycles and to which the function of
ETC2.0 has been added. Compared with the conventional ETC onboard unit, in addition to the ETC automatic toll payment
function, ETC2.0 onboard unit provides a variety information on road conditions such as traffic congestion, falling objects,
disasters, etc. from the ITS spots installed on the nationwide roads. User can receive preferential toll treatment and
temporary gate exit and reentry services by avoiding congestion route according to the GPS location information when
using a highway. In order to realize the function of ETC 2.0, JRC has installed the chip set corresponding to ETC2.0, and
for GPS function, JRC own GPS 10 chipset has been mounted. For the antenna, the ETC / GPS compound antenna of
almost the same size as conventional antenna has been adopted and confirmed that sufficient performance was obtained.
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Configuration of ETC2.0 Onboard Unit for
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Table1 Specifications of ETC2.0 Onboard Unit for
Motorcycles
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Fig.2 Block Diagram of ETC2.0 Onboard Unit for
Motorcycles
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Fig.3 RF Signal System Diagram of Antenna
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Fig.4 Equivalent Circuit of ETC, GPS Interference Path
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Fig.6 ETC, GPS Space Coupling Amount
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Fig.7 GPS Receiving Test Environment
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ASIC : Application Specific Integrated Circuit (435 F &) 445 nl %)
ASK : Amplitude Shift Keying (JRIRIRFEZ )

CPU : Central Processing Unit (1 JefLBi%:E)

2DRMS : Twice the Distance Root Mean Square
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DSRC : Dedicated Short Range Communications ($)385812)

ETC : Electronic Toll Collection System (& 3UK4HBIINZ Y X T &)
GPS : Global Positioning System (4-#iERHINE > 2 7 2)

ITS : Intelligent Transport Systems (5B A Y A T 2)

LNA : Low Noise Amplifier ({5 HMES:) .

NRZ : Non Return to Zero (JE+ 14i/7)

QPSK : Quadrature Phase Shift Keying (U7 +H{RF2%Z55H)

RAM : Random Access Memory (Bl & A& GiAH L A EY)

RFIC : Radio Frequency Integrated Circuit ()&% EaE s [ 4%)

RMS : Root Mean Square (P34 FHR)

ROM : Read Only Memory (Fia it LEH 2 E1))

SAM :Secure Application Module (X ¥ =277 7)) 7r—3a Y€V 2—)b)
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