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Abstract :

Recently, FlexRay was developed to replace controller area network (CAN) protocol in

chassis networking systems, to remedy the shortage of transmission capacity and unsatisfactory
real-time transmission delay of conventional CAN. FlexRay network systems require correct

synchronization and complex scheduling parameters. However, because platform configuration
register (PCR) setting and message scheduling is complex and bothersome task, FlexRay is more
difficult to implement in applications than CAN protocol. To assist a network designer for
implementing FlexRay cluster, this paper presents an analysis of FlexRay platform configuration
register and automatic generation program of PCR. To demonstrate the feasibility of the
automatic generation program, we evaluated its performance using experimental testbed.
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Fig. 7 FlexRay PCR Auto Generation S/W
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Table 2. Cluster variable
CASE() |CASEUD
BaudRate 10Mbps | 10Mbps
cycle(Te) 5ms 5ms
payload length of static(Lgs) 4word
payload length of DYN.max(Lpg) | 16word | 32word

8word

number of static(Ngg) 81 138
number of mini(Nps) 300 200
symbol window 0 0
max. sync node 15 15

channel A, B A, B
wake up channel A A

Fig. 10 Evaluation of FlexRay communication in
case of auto generated PCR
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Appendix : 2870 PCRS| A A4l

[1] gdActionPointOffset [MT]>=ceil((gAssumedPrecision[us]-gdMinPropagationDelay [1is])/(gdMacrotick [s/MT ]

(1-cClockDeviationMax)))

[2] gdCASRxLowMax[gdBit |=ceil(2+(gdTSSTransmitter [gdBit ]+ cdCAS[gdBit 1)*(1+ cClockDeviationMax)/
(1-cClockDeviationMax)+ 2+dBDRxai[ps 1/gdBitMin [ps/gdBit ])
[3] gdMinislot[MT]>=gdMinislotActionPointOffset[MT]+ ceil((gdMaxPropagationDelay [s ]+ gAssumedPrecision[ps])/

(gdMacrotick [ns/MT J#(1-cClockDeviationMax)))
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[4] gdMinislotActionPointOffset[MT ]>=ceil((gAssumedPrecision [us]-gdMinPropagationDelay [us])/
(gdMacrotick [is/MT]#(1-cClockDeviationMax)))

[5] gdStaticSlot[MT]=2#gdActionPointOffset [MT]+ ceil(((aFrameLengthStatic [gdBit ]+ cChannelldleDelimiter [gdBit ] )*
gdBitMax [ps/gdBit ]+ gdMinPropagationDelay [us ]+ gdMaxPropagationDelay [1s ])/(gdMacrotick [us/MT ]+
(1-cClockDeviationMax)))

[6] gdSymbolWindow=2*gdActionPointOffset[MT ]+ ceil(((gdTSSTransmitter[gdBit ]+ cdCAS[gdBit ]+
cChannelldleDelimiter [ gdBit])*gdBitMax [ps/gdBit ]+ dBDRxai [ps ]+
gdMinPropagationDelay [us ]+ gdMaxPropagationDelay [us])/(gdMacrotick [ ps/MT ]
(1-cClockDeviationMax)))

[7] gdTSSTransmitter [gdBit]>=ceil((gdBitMax [us ]+ dBDRxia[ps ]+ max({x| x=nStarPathM,N})*dStar Truncation [ps])/
gdBitMin [ps/gdBit]

[8] gdWakeupSymbolRxIdle[gdBit ]=floor((gdWakeupSymbol TxIdle[gdBit]+(1-cClockDeviationMax)—
gdWakeupSymbol TxLow[gdBit ]*(1+ cClockDeviationMax))/(2#(1+ cClockDeviationMax)))

[9] gdWakeupSymbolRxLow|gdBit ]=floor((gdWakeupSymbol TxLow[gdBit |+gdBitMin[us/gdBit |-

(max({x| =nStarPathM, N})*dStarTruncation[us]+dBDRxialus]))/gdBitMax[us/gdBit])

[10] gdWakeupSymbolRxWindow[gdBit =ceil((2+gdWakeupSymbol TxLow[gdBit ]+ gdWakeupSymbol TxIdle [gdBit ])*
(1+ cClockDeviationMax)/(1-cClockDeviationMax))

[11] gdWakeupSymbol TxIdle[gdBit]=ceil(cdWakeupSymbol TxIdle [us]/gdBit [us/gdBit])

[12] gdWakeupSymbol TxLow[gdBit ]=ceil(cdWakeupSymbol TxLow [ us 1/gdBit [us/gdBit 1)

[13] gMacroPerCycle[MT J=gdStaticSlot [MT J*gNumberOfStaticSlots+ adActionPointDifference [MT ]+ gdMinislot [MT ]+
gNumberOfMinislots+ gdSymbolWindow [MT]+ gdNIT[MT]

[14] gOffsetCorrectionStart[MT] = gMacroPerCycle[MT]-adOffsetCorrection[MT]

[15] pdAcceptedStartupRange [uT1>=ceil((gAssumedPrecision[ps]+ gdMaxInitializationError [us])/(pdMicrotick [ps/uT I
(1-cClockDeviationMax)))

[16] pClusterDriftDamping [y T 1<=gdMaxMicrotick[us]/pdMicrotick[ps J*gClusterDriftDamping [11T]

[17] pDecodingCorrection [uT ]=round(((gd TSSTransmitter [gdBit ]+ cdFSS[gdBit ]+ 0.5+cdBSS [gdBit ])*
cSamplesPerBit [samples/gdBit ]+ cStrobeOffset [ samples ]+ cVotingDelay [samples])/
pSamplesPerMicrotick[samples/uT])

[18] pMacrolnitialOffset [Ch][MT ]=gdActionPointOffset [MT ]+ ceil((pDecodingCorrection [T ]+
pDelayCompensation[Ch] [T ])/pMicroPerMacroNom[uT/MT])

[19] pdListenTimeout[pT]=2+(pMicroPerCycle [T ]+ pdMaxDrift [uT])

[20] pdMaxDrift[pT]=ceil(pMicroPerCycle [T ]*2#cClockDeviationMax/(1-cClockDeviationMax))

[21] pExternOffsetCorrection [y T]<=pOffsetCorrectionOut[{T]

[22] pExternRateCorrection[uT]<=pRateCorrectionOut[uT]

[23] pLatestTx[Minislot ]<=floor(gNumberOfMinislots[Minislot ]-(((aFrameLengthDynamic [ gdBit ]+ vDTSLowMin)*
gdBitMax[ps/gdBit ])/(gdMacrotick [is/MT ]#(1-cClockDeviationMax)*gdMinislot [MT/Minislot ]))—
gdDynamicSlotldlePhase[Minislot])

[24] pMacrolnitialOffset[Ch][MT ]=gdActionPointOffset [MT ]+ ceil((pDecodingCorrection [T ]+
pDelayCompensation[Ch ][iT])/pMicroPerMacroNom[pyT/MT])

[25] pMicrolnitialOffset [Ch][uT]1=(pMicroPerMacroNom[uT]-((pDecodingCorrection [y T]+
pDelayCompensation[Ch] [ T])(modulo)pMicroPerMacroNom|[uT]))(modulo)pMicroPerMacroNom/[(T]

[26] pMicroPerCycle[pT]=round(gdCycle[us]/pdMicrotick[ps/uT])

[27] pOffsetCorrectionOut [T ]=ceil(gOffsetCorrectionMax [ps 1/(pdMicrotick [ps/uT 1#(1-cClockDeviationMax)))

[28] pRateCorrectionOut [T ]=ceil(pMicroPerCycle [y T ]¥2#cClockDeviationMax/(1-cClockDeviationMax))



