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1. UcTtopma nameHenumm NO

Bepcus ODarta

no BbiNycKa Onucanme

0.06 04.08.2024 CoxpaHeHue 1 3arpyska HacTpoek RaceChrono
McnpaeneHune doyHKUMK 3anycka norrepa no napametpy RPM
Mopoepxka dpopmata noros VBO

0.07 01.09.2024 Mopaepxka Bocnpoussenerus nora B wnHy CAN (CAN replay)
Bo3amoxHoCcTb gob6aBneHvs maeHTudukatopa aBTO K MMEHU
danna nora

0.08 10.10.2024 Mopoepkka TapupoBOYHbIX Tabnuy ans kaHanos ADC
[o6GasneH y4éT nokanbHoro spemenn gns RTC

0.09 05.02.2025 Mopaepkka BXxoaa TaxomeTpa
Mopnepxka TpurrepoB ans otnpaeku kagpos CAN
OtobpaxeHune otnpaensiemblx kagpoeB CAN B MeHI0

0.10 14.05.2025 YnyudweHue ctabunbHocT1 paboTbl KapT namaTu
McnpaBneHne cCoBMECTHOMO Npuéma 0ObIYHbIX M pacCLUMPEHHbIX
kagpos CAN

0.11 06.06.2025 Mopaepxka nepegayn AaHHbIX B Npubopbl Racebox
NcnpaeneHne owmbok padotel CAN2
Ho6aBneHa BO3MOXHOCTb nepekntodeHns ckopoctn CAN u3
MEHI0

0.12 29.06.2025 YnyJweHue ctabunsHocTu npu paboTte ¢ wnHon CAN
Moppepxka pabotbl ¢ wuHo LIN (meHto, norrep, napcuHr
napameTpos, ckaHuposaHue D)

0.13 27.10.2025 [oGaeneH pexum CAN-wno3a (CAN gateway) ans

npobpackiBaHna kagpoB CAN 13 ogHON WWNHBI B APYTYHO
[o6aBneHbl pexunmbl NOTOKOBOrO BbIBOAA AAHHbLIX B KOHCOSb
(trace) ana CAN u LIN

[obGasneH Tpurrep no 3anycky npubopa (STARTUP) ansa
cTapTa norrepa

[o6aBneH HOBbIN TUN TpuUrrepa Mo 3Ha4YeHUs M MapamMeTpoB
(PARAM) pgna crtapta norrepa, Bbigadn kagpos CAN un
cpabaTtbiBaHUS 3BYKOBOro curHana Tpesoru (alert)
AKTMBMpOBaHbl HacTpowkm offset n scale ana napameTpos
ADC, BbluMcnisseMbiX MO TapMpOBOYHbIM Tabrmuam

No6aBneHa NpokpyTka NapaMeTpoB B TepMUHarne




[obGaeneH cbpoc HacTpoek npubopa npu M3BMEYEHHON KapTe
NamsaTu U yaepxaHum KHonku 6onee 5 cekyHa

M3meHeHne ocHoBHOro ¢harina koHpurypauum Ha Datatrack.ini
(c obpaTtHon coBMmecTUMOCTbO Racebox.ini)

NameHeHne wuméH napametpoB GPS (gobaeneH npedmke
“‘GPS”)

[obGaeneH craTyc norrpoBanHna and kaHanoe ADC B
TepMuHane

[obGaeneH napametp RTC Time npwu norrmpoBaHum c
HACTPOEHHbIMW YacaMn pearibHOro BPEMEHU U OTKIHOYEHHbIM
GPS

McnpaBneH y4éT nokanbHOro BpeMeHu B fiorax

YnyJweHa ctabunbHoCTb norrmpoBaxus kagpos CAN

0.14

14.07.2026

[o6GaeneHbl npepyctaHoBkn ckopocten CAN: 25, 50, 100
Kbut/c

[obaBneHo MeHo NpocMoTpa KoHdUrypaumm npubopa
PedakTopuHr norrepos

PedakTopuHr dpyHkumm koHdurypauun GNSS-moayns
WcnpaBneHo coxpaHeHne KoHdurypaumm BO BHYTPEHHEWN
namsTn npubopa

WcnpaBneHbl npobrnembl pekoHdurypaumm npubopa npwu
yCTaHOBKe KapTbl NamMATh

WcnpaeneHa npobrema BblAayv KagpoB B HEAKTUBHbIA KaHan
CAN

0.15

26.07.2026

[o6aBneHa BO3MOXHOCTb YCTAHOBKM Maponisi Ha M3MEHeHue
KOHurypaumm npnbopa

[ob6asneHa 3anucb TekyLlen natbl B nor-cpamn

WcnpaBneHa nHnunanuaaums kaHana CAN2

NcnpaBneHo YteHne KoHdurypauum

PedaktopuHr dyHkumi Bbigadum kagpos CAN

NcnpaBneHne menkux 6aros

0.16

02.08.2026

WcnpaeneH 6ar ¢ 3aBucaHnem Ha 3arpy3ke 6e3 kapTbl namMaTu
nocne cbpoca KoHUrypaumm

WMcnpasneHbl npobnemb! nHnynanunsaumm CAN

McnpaBneHa norvka onpefeneHns BanugHoOCcTM NapameTpoB
CAN n LIN

[o6GaeneHa onuusa time_sync gnsi CMHXpPOHM3aAUUN BPEMEHN

MeXxay norrepamu







TepMuUHbI U onpegeneHnda

TepmuH /

A66pesmaTypa PacwudpoBka OnpepeneHune
Analog-to-Digital AHanoroeo-LngpoBon NnpeobpasoBaTtenb — yCTPOMUCTBO,
ADC Co?we rte? npeobpasylolliee aHanoroBbli curHan (HanpskeHue) B
UMdpoBoe 3HaYeHne
Application Habop onpegeneHuin, NPOTOKOMOB U UHCTPYMEHTOB A1
API Programming B3aMMOENCTBUS MeXAY pasHbIM NporpaMmMHbIM
Interface obecneyeHnem
PacnpocTpaHEHHLIN TEKCTOBLIN dhopMaTt channa ansa sanncu
ASC VectorF,?ISC Log AaHHbIX CAN 1 LIN, ncnonbsyembin TaKuMyu MHCTPYMEHTaMM,
kak Vector CANalyzer/CANoe
Big-endian ) Mopsigok GanTos, Npu KOTOPOM cTapLuuin 6anT (MSB)
9 XpaHUTCH No HaUMEHbLLIEMY afpecy NamsiTn
BLE Bluetooth Low MpoTokon 6ecnpoBOAHON NEPCOHANbHOM CETU C HU3KUM
Energy 3HepronoTpebrneHnem n Manomn JanbHOCTLIO CBSA3U
Controller Area CtaHaapT NPOMbILLSIEHHON CETU, OPUEHTUPOBAHHbIN,
CAN Network npexpae Bcero, Ha 06beAMHEHNE B €AMHYIO CETb Pa3nnyHbIX
NCNOJNTHUTENbBHbIX YCTPOWUCTB 1 gatymkor (ISO 11898)
YHukanbHoe 3HavyeHne B CAN-kaape, KoTopoe
CAN ID CAN Identifier NMOeHTUULMPYET COAEPKMMOE COOOLLEHMS N €ro MPUopUTET
(meHbLwmnn ID = Bbiwe npuopuTeT). bbiBaeT 11-6UTHbIE N 29-
O6uTHble nageHtTndukatopbl CAN.
lMpocToi TekcToBLIM dhopMaT hanna ansa xpaHeHust
Csv Comm&aﬁipsarated TabnMYHbIX OaHHbIX, FAe 3Ha4YeHWs1 pa3gerieHbl TOUKOW C
3anaTon (B AaHHOW peanvsaumm)
DLC Data Lenath Code 4-6utHoe none B CAN-kagpe, KOTOpoe ykasbiBaeT
9 KonnyecTBo 6anT aaHHbIX B kKagpe (oT 0 go 8 6awnr)
GND Ground «3AnekTpuyeckas 3emnsay — 6a3oBasd Tovka B 3NEKTPUYECKON
Lenu, OTHOCMTENBHO KOTOPOW M3MEPSIOTCS HAaMpPsXKeHUs!
L GNSS - 06wt TepMHUH ANs BCEX CMYTHUKOBbIX
Csa[ac;gﬁilt:gwgtztrﬁr) HaBuraumoHHbix cuctem (GPS, ITIOHACC, Galileo, BeiDou).
GNSS /GPS Global Pos};tionin GPS — koHKpeTHasi amepukaHckas cuctema. B
Svstem 9 noTpebnTenbLCKOM KOHTEKCTE YacTo UCMOMb3YHTCH Kak
Y CVMHOHWMBI.
[MpoTokon nepegayn gaHHbIX, UCMOMb3yeMblin B becnnaTtHoOM
Lawicel - nHcTpymeHTe ang pabotel ¢ CAN-wmnHon — CANHacker (He
nytatb ¢ obopygosaHmem CAN Hacker n3 Hosocnbupcka)
Local Interconnect CTtaHgapT NpOMbILLNIEHHOW CETU, OPUEHTUPOBAHHbLIV Ha
LIN Network yrnpaBrneHne aBTOMOOMITbHBIMY CUCTEMAMW HU3KON
oTtBeTcTBeHHocTn (ISO 17987)
LIN ID LIN Identifier “TeopeTtuyeckuin” ngeHtudpmkartop kagpa LIN,
NOeHTUUUMPYIOLLMIA COaEPXKMMOE COObLLIEHNS
LIN Protected PakTnyeckun ngeHTndukatop kagpa LIN B wuHe,
LIN PID Identifier cogepxawmm B cebe ngeHTUdmkaTop 1 KOHTPOSbHYO CyMMY
Ans o6HapyxeHus ownbok
Little-endian ) Mopsgok 6anTos, npu koTopom Mnagwwmn 6ant (LSB)
XPaHUTCS MO HAaMMEHbLUEMY afpecy NamaTh
LSB Least Sianificant Bit BuT B ABOUYHOM ymncne, UMEKLWLMIA HaUMEHLLLVIA BEC
9 (kpanHWI NpaBbIn).
_ . BuT B 4BOMYHOM Yucne, UMeoLUin HandonbLIU Bec
MSB Most Significant Bit (KpaiiHMiA eBbIN)
Racebox ) PacnpocTtpaHéHHble B P® npnbophkl Ans 3amepoB ANHAMUKK
aBTomobunen no GNSS
RaceChrono ) MonynspHoe mobuneHOe NPUNOXeHWe Ans perncrTpauum

AaHHbIX 1 3aMepOoB pe3ynbTaToB B aBTOCNOpTE




Yacebl peanbHOro BpeMeHun — 3r1IEKTPOHHOE yCTpOVICTBO,

RTC Real-Time Clock KOTOpOe OTCnexuBaeT TekyLlee BpeMs, Aaxe korga
OCHOBHas! CUCTEMa BbIKIIOYEHA
Remote Bbut B CAN-kagpe, ncnonb3yembli Ang 3anpoca AaHHbIX
RTR Transmission Apyroro yana CgTI/’I BMeCTO)I/'Ie efayv ,EI,aHHprX Y
Request Py y ' P
TeraTerm PacnpocTtpaH&HHbIN 6ecnnaTtHbli TepMUHan (3mMynaTop
nocrneaoBaTesnbHON KOHCOMN)
Universal - . .
YHuBEpCanbHbI aCUHXPOHHbIV NPUEMonepeaaTymK — y3ern
Asynchronous N N
UART Receiver BbIYUCIIUTESNbHBIX YCTPONCTB, NpeAHa3Ha4YeHHbIn AN
. opraHv3saunn cBssu ¢ MMn LMGPOBBLIMU YCTPONCTBAMM
Transmitter P Y Apy umpp yerp
uTC Coordinated OcHoBHOW cTaHOapT BPpEMEHM, MO KOTOPOMY PErynmpytoTcs
Universal Time yacbl 1 Bpems BO BCEM MUpe
. MponpueTapHbI TEKCTOBLIN hopmat harna AaHHbIX
VBO VBOX Log File ponpueTapH hopmar canra A o
co3gaBaembivi pernctpatopamm VBOX komnanunm Racelogic
VBOX ) CemencTBo BbICOKOTOUHbIX GPS-perncrpatopos 1 npudopos
oT koMnaHuu Racelogic
AHanorosbI . HenpepbIBHbIN CUrHan, 3Ha4yeHne KOTOPOro NnaBHoO
Analog Signal
curHan N3MEHSETCHA C TEYEHNEM BPEMEHM
CvrHan, npuHMMaloLwmnn Tonbko 2 3HadveHus (0, 1). Mpubop
OnckpeTHbIn Discrete/Digital paboTaet ¢ AByms Tunamu BxogaHbix AC:
curHan Signal - paspbiB Luenu / HanpsXkeHne (HacTpanBaemMoe)
- pa3pbliB Uenu / «anektpunyeckas semns» (0B)
MonHas eguMHuua nepefaym gaHHbIx no wuHe CAN,
Kagp CAN CAN Frame copepxawasn naeHtndukatop (ID), AaHHbIE U ynpasnsoLmne
ouTb
MonHas eguMHuua nepegaymn gaHHbIX no wuHe LIN,
Kagp LIN LIN Frame cocTosiLLas 13 3arofioBka (oT macTtepa) u oTBeTa (0T slave-
YCTPOWNCTBA)
YcnoBue vnu cobbiTe, KOTOPoe MHULMUPYET ONpeaenéHHoe
Tpurrep Trigger JencTteue, Hanpumep, Hayarno UM oCTaHOBKY 3anucu

OaHHbIX




2. ObLwume cBepgeHunsa

Racebox DataTrack — perncrpatop gaHHbIX AN aBTOCMNOpPTa, WMHXEHEPHbIX paboT n
anarHoctukn. Mpnbop nossondeT pacwmngpoBbiBaTb M 3anucbiBaTb napameTpbl U3
undpoBbiX WKH gaHHbix asTomobuna (CAN u LIN), HaBuraumoHHble napameTpbl OT
GNSS-moayns, aHanoroBble N AUCKPETHbIE CUrHarbl.

PyHKLMM Nnpubopa

e WNHTepdeincsl:
o LWwuHbl CAN 2.0: 2 kaHana
WnHa LIN: 1 kaHan
Ananorosble (0-15B): 4 kaHana
HOunckpeTtHble (GND): 3 kaHana
IdunckpeTHbIn Bxog TaxomeTpa (12B)
Bxog HaBuraumoHHoro moaynsa GNSS (NMEA UART, nogaepxuBaroTca
aBTOMaTu4eckasa KoHpurypauma moaynen Ha ymncetax uBlox 7/8/9/10)
o UART, USB
o Bluetooth Low Energy 4.0
o  ®DyHKUMM Norrepa:

o PacwudpoBka napameTpoB U3 WWH AaHHbIX, aHANOroBbIX N OUCKPETHbIX
KaHanoB, C BO3MOXHOCTbIO MacwTabupoBaHMss W  MPUMEHEHMS
TapMpoBOYHbIX Tabnuuy

o Tpurrepbl Ha4yana 3anmcu (Mo 3anycky npubopa, No KHOMKe, No 3HA4YEeHUIo
napameTpa)

o HacTpanBaeMble UCTOYHUKM N YacTOTa 3anncu AaHHbIX

o 3anucb «cbipbix» AaHHbIX 13 WuH CAN/LIN n kaHanos ADC

o  ®yHKumM paboTbl ¢ CAN-LLMHaMMK:

AnnapatHaga punbTpaums kagpos CAN

ONeKTpoHHOoe ynpaBneHne TepMmuHanbHbiMu peanctopamm CAN (120 Om)
Bbligaya gaHHbix B wnHbl CAN 13 nora unm reHepaTtopa nepuoankm
Tpurrepsbl Bolgaun gaHHblix B wWnHy CAN 13 reHepaTtopa kagpoB uin nora
(no 3anycky npubopa, N0 HaxXaTuUsM KHOMKK, No nony4vyeHHomy kagpy CAN,
Mo 3HaYeHNsIM NapameTpoB)

o CAN-wn3 mMexay ABYMS KaHanamum C BO3MOXHOCTbH (bunbTpaumm
KaapoB M UBMEHEHMUS JaHHbIX «Ha NEeTy»

o [loppepxka npotokona Lawicel onsa 6ecnnatHoro MO CANHacker

e  ®yHKuMM paboTbl C LIN-LUnMHOR:

o Bblgaya paHHbix B wuHy LIN wn3 reHepatopa nepuoaukm (Tpebyet
AopaboTkM nnathbl)

o CkaHupoBaHWe yCTPOMCTB Ha LUNHE

o  DyHKLMM NOOKITHOYEHNS K BHELLHUM YCTPONCTBAM:

o [Mopoepxka MOOBUMBHBIX MNPUNOXEHUA, COBMECTUMbIX C npubopamm
Racebox

o [loppepxka mobunbHoro npunoxenna RaceChrono B 4actu TpaHcnsaumnm
AaHHbIX oT asTomobuns (CAN, ADC)

O O O O O

o O O O



o [lloppepxka nepepaun AaHHbIX B npubop Racebox gna oTtobpaxeHus
napamMeTpoB Ha NHOuKaTope
o [loppepxka BHewHux GNSS-mogynenm (GPS, GLONASS, Galileo) c
4acTOTOM Bblda4y HaBUraLUMOHHbLIX AaHHbIX A0 16y (onunoHansHo)
o USB/UART API (B paspaboTke)
MNuTaHue:
o 9-36B — ot cetm aBTOMOOUNsA, C NpegoxXpaHUTENneM U 3awuTon oT
nepenontoCoBKN
o 5B-o0o1USB
Mopaepxka kapt namatn MicroSD dopmatos SDHC n SDXC
MpocMOTp NapameTpoB N BXOAHbIX AaHHbIX Yepe3 TePMUHANbHbIE NMPUNOXEHUS
Yachkl peanbHOro BpeMeHu
4 cBeTogmoaa COCTOsSIHUA npubopa
3awmTa nameHeHns koHdburypaumm npubopa naponem
Pexum kapa-puaepa
BoamoxxHocTb gopaboTku MO noa 3agayun 3akasudmka



3. OpraHbl ynpaBreHuda v nogkriouyeHme

OpraHbl ynpaBneHus

PacnonoxeHue pa3bEMOB U OpraHoB yrnpasreHus Npubopa nokasaHbl Ha pUcyHke 1.

o (O CrnyTHYKK
Crapt 3 5 ¢ 3 () Kampsi CAN / LIN
() 3anwucb
C OO ——
Mur
o UART  USB uSD o
(
O TACH D3 D2 D]’_\LIN C2H CIH GND Q
gz S ¢
m m
L]
GNSS 5V A4 A3 A2 Al C2L CIiL 12v
Racegox O

PucyHok 1 — BHewHui Bua naHenen npmubopa
Ha nuueBon naHenu npnbopa pacnonoXxeHsbl:

e KHonka CtapT — ucnonb3yetca AN 3anycka/OCTaHOBKM 3anucu nor-cpannos
(BNMHHOE HakaTume) u 3anycka/ocTaHoBKM Bbligayn kagpos CAN (ogHoO vnn gBa
KOPOTKUX HaXXaTUN — CM. HACTPOWKN BblAa4un AaHHbIX)

e Pa3bém UART — ncnonbe3yeTtcsa Ana otnagku n NoAKMHYEHUS] BHELLHUX YCTPOUCTB
no uHtepgency UART

e Pasbém USB - ncnonbsyetcsa gns nogknodeHms k MK

e CpeToanoabl:

o CnyTHUKM — ONUTENBHOCTb BKMOYEHUS MOKa3blBAeT YPOBEHb MNpUEMA
HaBUrauWMOHHbIX CUrHanoB OT cnyTHMKOB GNSS

o Kapgpbl CAN / LIN — yacTtoTa BKMAOYEHUSI NMOKa3biBa€T WMHTEHCUBHOCTb
npuéma/Bbigaym coobuieHmi B winHbl CAN 1 LIN

o 3anucb — nokasbiBaeT paboTy npnbopa ¢ KapTon NamsaTu

o IMwuT — nokasbiBaeT cTaTyc NuTaHusa npubopa

e Pa3sbém kapTbl namsatn MicroSD
Ha 3agHen naHenu npnbopa pacnonoXeHbi:

e Pa3sbém nogkniodeHus BHewHero moayns GNSS no nHtepdency UART

e OCHOBHOM pa3bEeM ANA NOOKITOYEHUS K NEKTPONPOBOAKE aBTOMOOUIS
10



e Bblkniovatene nutaHus npubopa OT OCHOBHOro pasbéma (12B). CoctosiHne
BbIKIlOMaTeENa He BnvsieT Ha paboTy npubopa, NOAKNIOYEHHOro Yepes3 pas3bem
USB.

MoaknioyeHune npuéopa

MoakntoyeHne npubopa K INeKTpoceTn aBTomMobunsa ocyuwlectBnseTcs 4depes3 16-
KOHTaKTHbIW OCHOBHOM pa3beéM MpuW MOMOLWM ajanTepa, BXOOALEro B KOMMMEKT

NnocTaBku. HasHa4yeHne KOHTaKTOB pa3bEma npueeaeHo B Tabnuue 1.

Tabnuua 1 — KOHTaKkTbl OCHOBHOMO pa3béma

KoHTakT HasHauyeHue KoHTakT HasHauyeHue
GND OnekTpuyeckas «3emnsi» 12v «Mntoc» nutaHns npnbopa 9-36B
C1H LWwuHa CAN1 (High) Ci1L LWwuHa CAN1 (Low)
C2H LWuHa CAN2 (High) caL LWuHa CAN2 (Low)
LIN LWwuHa LIN A1 AHarnoroBbivi Bxog 1 (0-15B)

OwvckpeTHbIn Bxoa 1
D1 A2 AHarnorosbiv Bxog 2 (0—15B)
(pa3pbiB/3emnsi)

[wvckpeTHbIn BXoA 2
D2 A3 AHarnorosbivi Bxog 3 (0-15B)
(paspebiB/3emns)

[OuvckpeTHbIn BxoA 3
D3 A4 AHarnoroBbiv Bxog 4 (0-15B)
(pa3pebiB/3emns)

Bbixog nutanusa 5B ona BHeLWHMX
TACH Bxog TaxomeTtpa (8-12B) 5V
aatumkoB (Harpy3ska go 300 mA)

11



4. I'lorrmpoBaHue gaHHbIX

Mpnbop nosBonseT rmMbko HacTpamBaTb 3anucb (NOrTMPOBaHME) AaHHbLIX U3 Pa3fNUYHbIX

BHELWWHNX WCTOYHUKOB. B np|/|6ope peann3oBaHa OAHOBpeMEHHasa WM pasgeribHad

pa60Ta HECKOJbKNX J10IrepoB:

J'Iorrep napameTposB aBTOMOOUNSA — OCHOBHOM fiorrep, Nno3BoNALWMI B pexnme

peanbHOro BpEMEHU pacluMgpoBLIBaTh M 3anncbiBaTh AaHHbIE HA KapTy NamsTu

c npuBsaskon ko BpemeHn (GPS unm RTC). 3anyck norrepa npou3BoguTca

ONMVWHHBIM HaXXaTuem KHOIMKA CTapT nnn aBTOMaTU4YeCKM Mo HacTpamBa€MbIM

Tpurrepam. dopmart 3anucu gaHHoix: VBO (TekctoBbin hopmat npubopos VBOX)

mnn CSV (TekcToBbI TabnuyHbin dopmat Cc pasgenutensmun). Hactporika

norrepa npounssogutca B pasgene GENERAL-LOGGER koHurypaumoHHoro

¢haina. 3anucb NapameTpoB HacTpaMBaeTCcs pa3fernbHO NS Kaxaoro napameTpa

B pasgene PARAM koHdur-cparna. Jlorrep no3sonseT 3anucbiBaTb AaHHbIE OT

crieayrLLMX NCTOYHMKOB:

©)

CAN-wmHa (2 «kaHana, ckopoctb 25-1000 «kGUT/C, BO3MOXHOCTb
SNEKTPOHHOIO NOAKMYEHUST TEPMUHMPYIOLWNX pe3ucTtopoB 120 Om). Ons
HacCTpPOMKM napamMeTpoB, 3anucbiBaembix n3 CAN-WKWHbI, Heobxoanmo
MMEeTb onMcaHne napamMeTpoB ¢ Npmesaskon K kagpam aaHHblx CAN (CAN-
mMaTtpuua).

LIN-wmHa (1 kanan, ckopoctb 9600-20000 6wut/c). Ona HacTpouku
napameTpoB, 3anncbiBaemblx 13 LIN-LMHbI, He06X04MMO MMETb ONNCaHue
napamMeTpoB C NPUBA3KOW K Kagpam aaHHbix LIN.

AHanoroBble KaHanbl (4 kaHana, guvanasoH HanpsbkeHus 0-15 B, c
dunbTpaumen N 3awmnTon OT BbIBPOCOB HanpspkeHus). [0ns HacTponku
3anncu aHanoroBbIX CUrHanoB He06X0ANMO 3HaTb COOTHOLLEHNE 3HAYEHUI
napamMeTpa u U3MepseMOoro HanpspKeHnsa B BUAE JIMHEMHOWN (DYHKLUKN UIn
KanubpoBoyHon Tabnuubl (B nNpubope peanu3oBaHa NMHENHas
NHTEpNoNsauMs TabnnyHbIX 3Ha4YeHun). AHanoroBble BXOAbl Takke MOryT
MCMNonb30BaTbCs AN 3annUcy QUCKPETHbBIX 3HAa4YeHUn Tuna «paspbia/12B».

OuckpeTHble KaHanbl (3 KaHana Tuna «paspbiB/3eMnsay, ¢ punbTpaumen
N 3amnTON OT BbIBPOCOB HANPSXXEHUS).

Bxopa TaxomeTpa (2 kaHan, AMana3oH Hanpsi>XXeHU CYUTbIBAHNA UMMyIibca
8-15B, ¢ domnbTpaumen n sawmnTon ot BbIBPOCOB HanpsxeHns ). B npubope
MOXHO HaCTpOUTb 3anNncb 3Ha4YeHU YacToTbl (') UM CKOPOCTH BpaLLeHUs

(06/M1H) oNa gaHHoro Bxoaa.
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o GNSS-mopynb (1 kaHan UART GNSS). PeanusoBaHa KoHurypaumsa u
pabota ¢ GNSS-npuémHukamm Ha ymncetax uBlox cepun M8, M9, M10,
paboTtatowmx no npotokonly NMEA 0183 u uHTepdgency UART TTL.
BkntoveHune/oTknioyeHne 3anucm napametpoB GNSS HacTpavBaeTcs B
pasgene GENERAL-GNSS koHdur-cbanna.

o Yacbl peanbHoro BpemeHu (RTC). Npu otcytctBUn GNSS-Moaynsa vachl
MOryT ObITb HacTpoeHbl npu nomowm davna Time.ini. [Mpyn Hannuum
GNSS-moaynst 4Yacbl aBTOMaTMYECKM HacTpamBalTCs MO [aHHbIM OT
cnyTHukoB GNSS.

Norrep aaHHbIX CAN — ncnonb3yeTcs Ans 3anucu «CbipbixX» KagpoB C aHHbIMN
CAN B dopmatax ASC (tekctoBbin ¢hopmaTt npmubopos Vector) mnn CSV c
NPUBA3KOM KO BpPEMEHU, C MUKPOCEKYHAHbIM paspelleHnem. MakcumanbHas
yacTtoTa norrmpoBaHus ogHoro kaHana o 3000 kagpoe CAN B cekyHAOy (okono
90% 3arpy3kmn wunHbl CAN Ha ckopoctn 500 kbuTt/c). BknioyeHue/oTkoueHne
3anucn gaHHbix CAN HacTpamBaeTcsa pasfenbHO ANs KaXOO0W WWHbI B pasgene
CAN koHdur-channa.

Norrep paHHbIX LIN — ncnonb3yetcs Ans 3anncu «CbipbiX» KagposB C AaHHbIMU
LIN B gopmaTax ASC (TekcToBbin oopmaT npmbopos Vector), ¢ MunnncekyHaHbIm
paspewleHneM. BkniodeHune/oTknoveHne 3anucn ganHbix LIN HacTpauBaeTcs B
pasgene LIN koHur-cpanna

Norrep AaHHbIX aHanoroBbIX U AUCKpeTHbIX (ADC) kaHanoB — 1cnonbL3yeTcs
ANS  3anMCu  3HAYEHUN HanpPsHKEHWs aHamnoroBblX KaHanoB W COCTOSIHUSA
ANCKPETHBIX kKaHanos B popmaTe CSV, ¢ npmBsa3kon Ko BpeMeHn. MakcumanbHas
yacTtoTa norrmposanus — 200 Ny ana ogHoro kaHana nnu 50 'y, ecrnn HacTPoeHo
norrmpoBaHne Bcex KaHanoB. BkrntouyeHue/oTkntoueHne 3anmcu gaHHbix ADC

HacTpauBaeTCcs pasgenbHO Ans Kaxaoro kaHana B pasgene ADC koHgur-coanna.

5. KoHdurypauyma npubopa

KoHdurypaumsa npubopa npousBOAUTCS MNpU NMOMOLLM KOHPUNYPaLMOHHLIX hannos
(noka), pacnonoXeHHbIX Ha KapTe naMmaTn. Pannbl COXPaHATCS B TEKCTOBOM dhopmaTe
n MorytT 6bITb OTpedakTupoBaHbl B NtobOM TekcToBOM pepaktope. [Mpu ycTtaHOBKe B
nNpmbop NycTomn KapTbl NAMATU, HA HEE ByayT COXpaHEeHbl KOHGUrypauMOHHbIEe dhansibl C
TEeKyLLMMM HacTponkamum Nnpudopa, a Takke WwabnoHbl KOHPUrypaunoHHbIX dannos. Npu
ycTaHoBKe B Npubop KapTbl NaMATU C 3anOfIHEHHbIMU KOHMPUIypaunoHHbIMKU dpannnamm,

npunbop OyaeT HacTpPOEeH No AaHHbIM U3 3TUX annoB.
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MpepoycmoTpeHa dyHKUmna cbpoca koHdurypauum npubopa K 3aBOACKMM HACTPOMKaM.

[ns aToro Heo6xoauMOo U3BMeYb kKapTy NaMsT U 3axaTb kHonky CTapT 6onee 5 cekyHa,.

KoHdourypaumoHHbie dannbl, ncnonb3yembie npubopom:

Datatrack.ini

— OCHOBHOW KOH(purypaumoHHbln cann npubopa. Wmeetcs

obpaTHasa cCoBMECTUMOCTb CO cTapbiM dannom Racebox.ini, ecrniv oH nmeetcsa Ha

KapTe namMmdaTu.

Ecnu Ha kapTe namaTtu nmetotca oba danna, Datatrack.ini nmeet

BonbLunM npuopuTeT.

CAN_Transmit.ini — dann koHdurypauum Bblgaym AaHHbix B wnHy CAN

(onumoHarnbHo)

CAN_Gateway.ini — cbann koHdurypaumm wnro3a CAN (onumoHanbHo)

Time.ini — cpbann HacTponkn Yacos peanbHOro BpeMeHn (OnUnUoHaneHo)

dannbl ¢ naponaMmn AOns  3awuMTbl  KoHduUrypauuun: pass.txt, setpass.txt,

resetpass.txt

daninbl KanMBbpPOBOYHbIX TabNML aHaNoOroBbIX BXO4OB (ONUMOHanbHo) B hopmaTte

CSV c pasgenutenem

OcHoBHOM KOH¢UrypaumoHHbin cpann Datatrack.ini

dann nmeet cnefyroLyro CTPYKTYpPY HaCTPOEK:

1.

[GENERAL] — pasgen obLimx HacTpoek npubopa, Coaep>XuT crieqyoLlme HacTponKu:

o LOGGER - HacTpoviku norrepa napameTpoB aBToMobuns

" max_rate — MakcumanbHas 4actoTa 3anucu napameTpoB, B ly. B cny4yae

MakCUmarnbHOM Harpy3ku, npun 3annucm HECKONTbKMX TWUMOB IOros, 4actoTta MOXeT

CHWXKaTbCS HMXE 3a4aHHON HaCTpOVIKM.

. trigger - HaCTpOVIKa Tpurrepa ycnosud, npm KOTOPOM HaYMHaeTCA 3anucCb Jora

napameTpoB. BoamMoXHble 3HaYeHUS:

STARTUP - 3anucb HaunHaeTcd cpasy nocrne 3anycka npuobopa.

BUTTON - 3anucb HauuHaeTcs No ANUTENbHOMY HaaTuio KHonku Ctapr.
Tpwurrep no ymonyaHuio.

PARAM - 3anucb HauvMHaeTCs M 3aBeplLUaeTcs NOo 3HaA4YeHusIM napameTpa,
HacTpauBaeMbix B none “trg_cond”

SPEED - 3anucb HauvMHaeTcs npy NpeBbILLEHUM CKOPOCTU OBMXKEHNUS 2 KM/Y 1
3aBepLIaeTcs Npu CHUXEHUN CKOPOCTU HUXe 1 KM/ 1 yaepxaHum eé 6onee 10
CEKyH[, MPU Ka4eCTBEHHbIX HAaBUraLMOHHbIX AAHHbIX. [yCTapeBLUas HacTpovikal
RPM — 3anucb HaunHaeTcsa npu npeBbleHn 060pOTOB ABUraTenst NoporoBoro
3HayeHnst RPM_log_start v 3aBepluaetcsi npu cHwkeHnn o60poTOB ABUraTenst
Hwke 3HadeHuss RPM_log_stop. [ns paboTtbl gaHHOro tpurrepa Heobxoanma

HacTponka napameTtpa RPM, nonydaemoro n3 wuHel CAN wnm oT BXxoAa
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TaxomeTpa. NapameTp JOMKEH MMETb B UMeHU cTpoky «RPMp». [ycTapesLuas
HacTpouka]

* trg_cond - ycnoBsue cpabaTtbiBaHWs TpUrrepa Ha 3anunce fiora no 3Ha4YeHuio napameTpa
B Buge dopmynel “PARAM(op1 start_value : op2 stop_value)” (B kaBblykax, 6e3
npobenos.), rae:

¢ PARAM - nmsa napameTtpa, HacTpoeHHoro B pa3agene [PARAM];

e op1, op2 — onepaTopbl CpaBHeHWs: == (paBHO), != (He paBHO), >

(6onbLue), < (MeHbLue), >= (DonbLUe UK paBHO), <= (MEHbLLE U1 PaBHO);

e start_value — 3Ha4yeHne napameTpa ansa cobbITUs 3anycka;

e stop_value — 3Ha4yeHne napameTpa A5l COObITUS OCTAHOBKN.
Mpumep: “RPM(>500:<100)" — Tpurrep cpaboTtaeT Ha CTapT 3anvcuy flora Npy 3Ha4eHUn
napameTtpa RPM 6onee 500 n Ha ocTaHOBKY 3anucu fora npu aHadeHun Huxke 100.
B Tpurrepe Ha 3anucb nora npegycMOTpeHa 3agaepxka mexay cobbituamu B 300 mc,
TakuMm 006pas3oM [onycTuma HacTpovika Ha ogvHakoBble 3HayeHus napametpa
(Hanpumep, cocTosiHne kHomkn) — “BTN(==1:==1)"

» log_format — coopmart nor-cpaiina: CSV — tabnunyHein doopmar ¢ pasgenutensmu, VBO
— TEKCTOBbIN hopMaT, ncnonb3yemein B npudopax Racelogic.

» RPM_log_start — noporosoe 3Ha4yeHne 060pOTOB ABUraTENs AN Hadana 3anucu nora
napamMeTpoB [ycTapeBLlas HacTporka]

* RPM_log_stop — noporoeoe 3Ha4yeHne 0060pOTOB ABUraTens Ans 3aBepLUeHNs 3anucu
nora napamMeTpoB [ycTapeBLlasa HacTpouKa]

= vehicle_id — yHuKkanbHbIM ngeHtTudumkaTop asTtomobunsa (ctpoka go 50 cumsonos),
KoTopbIn 6yaeT nobaeneH B MeHa nor-gannos

= time_sync — cuHXpoHM3aumsa BpeMeHu B ror-canne mexay scemu riorrepamum: ON mnu
OFF (no ymonuyaHuto BKMoYeHa)

GPS — HacTpoWkn HaBUraLMOHHOIO MoAy s

» state — cocTosiHne HaBuraumoHHoro mogyns: ON nnn OFF

* rate — yacToTa Bbl4a4n HaBUraLMOHHbIX OAHHbIX (MO ymMonyaHuo — 16 ')

* log — 3anMcb HaBWrauuoOHHbIX NapamMeTpoB (KOOpAMHaTbl, CKOPOCTb, BbICOTa U T.4.) B
nor-chann napameTtpos: ON nnn OFF

TONE — HacTpoika 3BYKOBbIX CUrHanoB

» state — cocTosiHMe Bcex 3ByKoBbIX curHanos yctponctea: ON nnm OFF

» alert_trigger — ycnoBue cpabaTtbiBaHUs Tpurrepa Ha Bblgady 3BYKOBOrO curHana
TpeBOrn [ONUTENbHOCTBIO 2 cek. HacTpowka Tpurrepa aHanorMyHa HacTpoWKe,
npueseaéHHon ansa nong trg_cond.

BLE - HacTpownika GecnpoBogHoro coeavHenusi Bluetooth Low Energy ana pabotbl c
MOOMMBHBIMU MPUNOXEHUAMM

= state — coctoaHne 6ecnpoBogHoro coeauHeHusi: ON unu OFF

= protocol — npoTokon, ucnonb3dyemoli NpubopomM Ang nepefayn gaHHbIX. BoaMoxHble
3HaYeHus:

— Racebox — npoTokon Ans nepegadv HaBUraLMOHHbLIX AaHHBIX B NPUMNOXEHNS,

nogaepxuearowme padoty ¢ npubopamm Racebox (oduumnanbHoe NpunoxeHme
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ana npubopoB Racebox), RaceBuddy, Harry’'s LapTimer, RaceChrono,
TrackAddict.

— Racechrono_DIY - npotokon pns nepegayn BbliOpaHHbIX MapaMeTpoB
aBToMobuns B npunoxexnve RaceChrono. HacTpolika napameTpoB onucaHa B
nyHkte [RACECHRONO BLE]

— Racebox_Data — npoTtokon gns nepegayn napameTpoB B npubopbl Racebox.

HacTtpowika napameTpoB onuncaHa B nyHkTe [RACEBOX DATA].

o TIME — HacTpoka YacoB peanbHOro BpeMeHu npubopa

offset — cmeLeHne BpemeHun npubopa, onpegensemoro no GPS, ot Bpemenun UTC: ot
-12 po +12 yacoe

o LIN — HacTpoitka napameTpoB LWnHbl LIN

state — coctosiHue wuHbl LIN: ON nnn OFF

speed — ckopocTb WwuHbl LIN B 6ut/c: 9600, 10400, 19200, 20000

tx_id — cnucok ngeHtudmkatopos 3aronoBkoB kagpoB LIN, BblaaBaembiX B LUMHY, B
LecTHaauaTepmyHom cbopmarte, 3agaétcs B KBagpaTHbIX CkoOkax ¢ pasgenutenem “|”;
o1 0 oo 3F

tx_period — nepuog Bbigaun 3aronoekoB kagpos LIN B wmnHy

log — HacTpoWika norrepa «Cblpbix» AaHHbIX U3 LIN-wuHbl: ON nnu OFF

2. [CAN] - pasgen Hactpoek CAN-wnH npnbopa

o CAN1(2) — HacTporikun kaHana CAN1 nnn CAN2 npnbopa

state — coctoaHne kanana CAN: ON unun OFF. KaHan CAN2 mMoXeT ObITb BKIHOYEH
TONbKO Mpu BKMoYeHun kaHana CAN1.

speed — ckopocTb WwuHbl CAN B kbuT/C: 25, 50, 100, 125, 250, 500, 1000

mode — Tun ngeHtudmkaropos kagpos CAN (CAN ID), ncnonb3yembix B 4aHHOW LLUMHE:
NORM (11-6uT) unu EXT (29-6uT)

term_res — nogknioveHne TepmuHansHoro pesuctopa (120 Om) B wunHy: ON unn OFF.
Kak npaBuno, npu noaknoyeHny npnbopa Kk yHKLUUOHMPYIOLLEN WNHE, NOAKIOYEHNE
TePMUHaNbLHOro pesnctopa He TpebyeTcs.

filter_hex — Hactporika cnmcka CAN ID B wecTtHaguatepuyHom dopmaTte Ans
unbTpaumu, 3agaétca B KBaapaTHbIX ckoOkax ¢ pasgenutenem “|”: ot 0 go 7FF ons
kagpoB ¢ 11-6utHeiM CAN ID vnn ot 0 go 7FFFFFFF anga kagpos ¢ 29-6uTHbiM CAN
ID. Mpn 3agaHun nyctoro cnmcka npubop Oyaet obpabatbiBaTb BCe Kagpbl,
BblJaBaEMbI€ B LLMHY.

log — HacTpolika norrepa «cblpbix» AaHHbIX U3 CAN-wuHb: ON unu OFF

log_format — dhopmat nor-cparina «cbipbix» AaHHbIX, 3anucbiBaemblx U3 CAN-LINHbI:
ASC — TekcTOBbIV hopMaT AaHHbIX, Ucnonb3yemblin B npubopax Vector (CANalyzer),

CSV — TekcToBbIN TabnNn4HbIN hopmMaT AaHHbIX C pasgenurtenem “;”.

3. [ADC] - pa3gen HacTpoek aHaroroBbIX U QUCKPETHbLIX KaHarnoB npubopa

o A1(2,3,4) — HacTponkn aHanoroBbix BxogoB A1 — A4

D1(2,3) — HacTponkn anckpeTHbix Bxogos D1 — D3

state — coctosaHume Bxoaga: ON nnn OFF.

type — Tun Bxoga. Bo3amoxHble 3Ha4eHus:
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— ANALOG_12V (gnsa BxogoB A1-A4) — Bxog ONA aHanoroBblX CUrHanoB C
ypoBHEM HanpshkeHusi ot 0 go +15 BonbT.

— DS_12V (ana BxogoB A1-A4) — Bxoa ANgA OUCKPETHbIX curHanos («0» unu «1»)
TMna «paspbiB / 12B». lNoporoeble 3Ha4YeHUsI MO YMOMYaHUIO: ANs YPOBHS «1» -
Bbilwe 8.4B, ons ypoBHsi «0» - Huxe 3.6B. CocTosiHMe MeXay STUMU 3HAYEHNAMU
ABNSAETCA HEONPEeAENEHHbIM U 3aBUCUT OT NpeablayLLEero COCTOSIHUS.

— DS_GND (gns Bxogo D1-D3) - Bxog onst AUCKPETHbIX curHanoB («0» mnm «1»)
TMna «paspbiB / 3eMnsa». [oporoBbie 3HAYEHUSA MO YMONYAHMIO: A5 YPOBHSA «1»
- HWxe 2B, ans ypoBHs «0» - Bbiwe 3B (obecnednBaeTcsi BHyTPEHHEN NOATSKKON
K HanpsbkeHutio nuTtaHud). CocTosiHMe Mexay 3TUMKU 3HaYeHUsIMU SBrsieTcs
HeonpeaenéHHbIM M 3aBUCUT OT NPEAbIAYLLEr0 COCTOSHUS.

log - HacTpoiika norrepa «cbipbix» AaHHbiX BxogoB ADC: ON unn OFF. B nor-chann
3anucbiBaeTCs yPOBEHb HANPSXKEHWs UM COCTOsIHME BbIOpaHHOro Bxoaa («0» unm «1»)

B TekcToBoM hopmaTte «CSV».

4. [PARAM] — pasgen KoHUrypupoBaHus napamMeTpoB asTomobuns. B pgaHHom pasgene

onuckiBaloTCca NpeobpasoBaHust AaHHbIX, NonyvyaemMbix co BxogoB npubopa (CAN, LIN, ADC) B

cbwsmquKme napamMmeTpbl aBTOMOOUNS.

o WMA_NAPAMETPA — yHuKanbHoe umsi BblYMCNISEMOro napaMeTpa aBTomobuns. 3agaérca

CTPOKOW Ha naTtuHuue oo 20 cMmMBOIOB.

Src — KaHan UCToYHMKa AaHHbIX. Bo3amoxHble 3HadeHuns: CAN1, CAN2, LIN, A1-4, D1-
3, TACH_RPM, TACH_FREQ.
id (ons gaHHbix M3 CAN) — mageHTudmkatop kagpa CAN B wecTHaguaTepuyHOM
dopmate: oT 0 o 7FF ansa kagpos ¢ 11-6utHbiM CAN ID unu ot 0 go 7FFFFFFF gns
kaapoB ¢ 29-6uTtHbeiMm CAN ID.
id (ansa gaHHbIX M3 LIN) —ngeHTudumkaTop kagpa LIN B wectHaguatepnyHom dopmarTe:
ot 0 no 3F.
byte_order — nopsigok pacnonoxeHus 6anToB gaHHbIx (endianness) B kagpe CAN unm
LIN: BE — gnsa «big-endian» (cHayana crtapwwi 6ant), LE — gna «little-endian»
(cHavyana mnagwwi 6anT). MNMapameTp MMeeT 3HavyeHue ANs OAaHHbIX, 3aHVMaloLLMX
bonee 1 6awta. MNMpumep: 16-6utHoe crnoso 12 FA npu ucnonb3oBaHun nopsgka BE
nmeet 3HaveHne 0x12FA = 4858, a npu ncnonb3oBaHun nopsgka LE umeet sHaveHme
OxFA12 = 64018.
bit (ana gaHHbIX 13 CAN nnu LIN) — Homep ctapToBoro 6uta napametpa B 64-6UTHOM
nakete AaHHbIX: oT 0 go 63. YkasbiBaeTcs Hanbonee 3Havawmin 6ut (MSB) crtapero
6anta gna gaHHbix BE unu HanmeHee 3Havawmn 6ut (LSB) mnagwero 6anta gns
AanHbix LE. Mpumep Hymepaumm 6utoB gaHHbiX B kKagpe CAN npuBegeHa Ha pucyHke
3.
size (ans gaHHbix 13 CAN nnm LIN) — pasamep napametpa B 6utax: ot 0 go 63.
data_type (ansa gaHHbix n3 CAN nnm LIN) — Tvn npeobpasyembix JaHHbIX:

—  UINT - 6e33HaKkoBbIN LIENOYUCTIEHHbIN;

— INT — 3HaKOBbINM LLEENTOYNCHEHHBIN;

— FLOAT - BelleCTBEHHbIN C nnaBatoLen 3ansaTon;

— BOOL - 6ynesbin.
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table (gna gaHHbix ADC) — nyTb K channy ¢ kannbpoBoYHOW Tabnuuen aHanoroBoro
Bxoga. davn gormkeH OblTb pacnosfioXeH Ha KapTe namsaTm M UMEeTb TEKCTOBLIN
TabnnyHbin oopmaTt CSV ¢ pasgenutenem “;”. Tabnuua gormkHa cogepxatb OT 2 A0
50 cTpok BMAaa “HanpsbkeHue;3HayYeHne”, OTCOPTMPOBAHHbLIX MO BO3pacTaHUIO
HanpshKeHusl, Mo KOTOPbLIM NPUBOP C NOMOLLbIO JIMHENHOW NHTEPMONALUN BbICHATLIBAET
3HayeHune napameTpa.
scale — koadpuUMEHT MacwTabupoBaHMs: LEeNnoe WM BeELLECTBEHHOE 4MCHO.
3Ha4eHue napameTpa BbICHMTbIBAETCS Kak param_value = scale * raw_data + offset.
offset — cmelleHne: Lenoe wnNM BeLLEeCTBEHHOE 4UCIO. 3HaveHWe napameTpa
BbICYUMTbIBAETCS Kak param_value = scale * raw_data + offset.
param_type — Tun napameTpa, MCnonb3yeMbl Arsi ero 0TObpaxeHnst n 3anucu:

—  UINT - 6e33HaKkoBbIN LIENOYUCTIEHHBIN;

— INT — 3HaKOBbIN LLEENTOYNCHEHHBIN;

— FLOAT - BelleCcTBEHHbIN C NMraBatoLLen 3ansTon;

— BOOL - 6yneBbin, co 3HavyeHuamMmM “1” unm “0”;

— ON_OFF — 6yneBebii, co 3Ha4yeHusamn “ON” unn “OFF”;

— HEX — ueno4ncneHHbln lWecTHagUaTepuYHbIN.
range_min — HWKHWA npeden 3HavyeHWs napameTpa. 3HayeHus HwkKe [aHHOro
npegena 6yayt obpesaHbl Npy 3anvMcK Unu oTodpaxeHnn.
range_max — BepxHWA npeden 3HayeHusi napameTpa. 3Ha4yeHusi Bbille OaHHOro
npegena 6yoyT obpesaHbl Npy 3anvMcy Unu oTobpaxkeHuu.
Invert — nHBepTMpoBaHune 3HaveHns onsa 6ynesbix napameTpos: ON unn OFF.

log — HacTpomka 3anucy napameTpa B nor-dpann napametpos: ON nnm OFF.

7 < Bantbl gaHHbIX — 0

47

&
g
&

ETC_TorgueAcknowle;

51

63 < buTbl gaHHbIX — 56

&
3
8
9
4

PucyHok 3 — Hymepauums 6utos B kagpe CAN (gaHHble ansa npumepa)
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5. [RACECHRONO BLE] — pa3gen HacTpoWku ynakoBK1 napameTpoB aBTOMOOWS B coobLieHus
BLE, BbigaBaemble B npunoxeHne RaceChrono. MNapameTpbl ynakoBbiBatoTcs B 20-6anToBble
coobueHus, roe 6antbl 0-3 — ngeHTudmkatop coobueHus, 4-19 — cekuma ¢ gaHHeiMu. [anee,
AaHHbIE HAaCTPOWKN AOMKHbI BbITb MponucaHbl B npunoxeHun RaceChrono B meHo «HacTponkmn»
- « TpaHcnopTHoe cpeacTteoy» - «KaHanbl (CAN-wnHA)».

o WMA_NAPAMETPA — ums napameTpa aBTOMOOUIA 13 CNMCKA HACTPOEHHbLIX NAapaMeTpPOB B
pasgene [PARAM].
* id — ugeHTUdnkaTop coobuieHus: ot 1 oo 10.
» start_byte — HauyanbHbIN GaUT cekuMM OaHHbIX O11A 3anakoBku napameTpa: ot 0 go 15.
» size_bytes — anuHa napameTtpa B 6avtax: ot 1 go 16.
= data_type — T1Mn 3anakoBbiBaeMbIX AaHHbIX:
— INT — 3HaKOBbIN LLEENTOYUCHEHHBIN;
— FLOAT - BelUeCTBEHHbIN C NnnaBakoLLen 3ansaTon.
= period — nepuvog BblgayuM nNapameTpa B MunnucekyHgax. Ecnn BHyTpum ogHoro
coobLeHns 3agaHbl napamMeTpbl C pasHbIMKW nepuogamu, To BygeT ucnonb3oBaTbes
HaMMeHbLUee 3HaYeHne nepuoaa.

6. [RACEBOX DATA] — pasagen HacTpoWKkM yNakoBkM NapameTpoB aBToMobuns B coobuweHunsa BLE,
BblgaBaeMble B Npubop Racebox. MapameTtpbl ynakoBbiBatoTcsi B 20-6ariToBele coobLLeHus, rae
0ant 0 — naoeHTUdmkaTop coobuleHus, 1-19 — cekumsa ¢ gaHHbIMKW. [danee, AN KOPPEKTHOW
paboTbl, JaHHblE HACTPOWKM AOMKHbI ObITb MPONUCcaHbl B KOHUIypauMoHHOM channe npubopa
Racebox.

o WMA_MNAPAMETPA - nms napameTpa aBToOMOOWIS U3 Cnncka HAacTPOEHHbIX NapaMeTpoB B
pasgene [PARAM].
* id — ugeHTudumkaTop coobueHuns: ot 1 go 10.
» start_byte — HayanbHbLIN 6GaNT cekuMM AaHHbIX 4Ns 3anakoBKM napameTpa: ot 0 o 18.
» size_bytes — anuHa napametpa B 6avtax: ot 1 go 19.
= data_type — TMn 3anakoBbIBaeMbIX JAHHbIX:
— INT — 3HaKoBbIl LENOYNCNEHHbIN;
— FLOAT - BelleCTBEHHbIN ¢ nraBatoLLen 3anatomn
— BOOL - 6ynesbln.
» period — nepvog Bbligauyn nNapameTpa B MunnucekyHgax. Ecnu BHyTpu opgHoro
coobLLeHNs 3adaHbl NapaMeTpbl C pasHbIMKW Nepuogamu, To BygeT ucnonb3oBaThbes

HaunmMmeHbllee 3Ha4vYeHne nepmoaa.

KoHdurypauvoHHbin ¢pann Datatrack.ini coxpaHseTca Ha kapTy namatn B nanke
Racebox npu nepBon ycTaHOBKe kapTbl namaTn B Npubop. Tam e coxpaHsieTcs ann-
wabnoH Datatrack_template.ini, cogepxalimin npumep 3anosiHeHNA KOHPUrypaLnoHHOIro

danna.
®dann koHdurypauum Bbigaum gaHHbix CAN_Transmit.ini

dain umeeT crneayoLLyto CTPYKTYpPY HacTpoexk:
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1.

[CAN GENERATOR] — HacTpowiku reHepatopa MNepUOAMYECKMX U aCUHXPOHHBLIX KagpoB OIS

Bblda4u B LLUNHY.

o

MMA_FEHEPATOPA - yHuKanbHoOe nms reHepaTtopa kagpos (cTpoka go 20 cumsornos, 4o 50
reHepaTopoB).
channel — kaHan Bblgayn kagpoB. Bo3amoxHble 3Ha4veHus: CAN1, CAN2.
id — ngeHtndpukaTop kagpa CAN (ID) B wectHaguatepudHom dopmate: ot 0 go 7FF ans
kagpoB ¢ 11-6utHbIM CAN ID nnm ot 0 go 7FFFFFFF gns kagpos ¢ 29-6utHbim CAN ID.
type — Tn BblgaBaemoro kagpa. BoamoxHble 3HaYeHus:

= DAT11B — kagp gaHHbIx ¢ 11-6MTHbIM ID

» RTR11B - yganéHHbix kagp (remote) ¢ 11-6utHbIM ID

= DAT29B - kagp AaHHbIX ¢ 29-0MTHbIM ID

* RTR29B - yganénHbix kagp (remote) 29-6utHbim ID
data — craTuyeckuin MaccuB 6GaWToB [Ans OTNpaBkM B LWMHY. [daHHble 3apaiTca B
LWecTHaguaTepnyHom cbopmare, B kBagpaTHbIX ckobkax ¢ pasgenutenem “|”: ot 00 go FF.
period — nepuo Bblgavn kagpa B WWHY, B MC. Ecnn nepuog paseH 0, To Kagp OTApaBuTCA B

LWKMHY 1 pa3 (aCMHXPOHHO).

[CAN REPLAY] — HacTponku BocrnpoussegeHus nor-gavina B wnHy CAN.

o

UMA_TNMPOUIPbIBATENA — yHukanbHoe wumMms npouvrpbiBatenst kagpos (ctpoka o 20
CUMBOMOB, A0 5 npourpbiBaTenen).

file — nyTb k nor-cpanna wuHel CAN B hopmate ASC (cTpoka go 100 cumsornos).

filter — cnucok go 20 CAN ID, kotopble OyayT oTdwunbTpoBaHbl M3 fora. 3apgaétcs B
KBaZpaTHbIX ckobkax ¢ pasgenutenem “|”: ot 0 go 7FF gns kagpos ¢ 11-6utHeiM CAN ID mnun
ot 0 no 7FFFFFFF ansa kagpoe ¢ 29-6utHeim CAN ID.

repeat — NoBTOp (hanna nocre OKOH4YaHUKU BocrnponsBeneHus. BoamoxHble 3HadeHusi: ON,

OFF.

[CAN TRIGGER] - HacTpovika TpurrepoB Ans Havana BblAayun AaHHbIX B LUWHY.

o

o

UMA_TPUITEPA — yHukansHoe nvs Tpurrepa (ctpoka go 20 cumsonos, Ao 10 Tpurrepos).
event — cobbITMA, MO KOTOpOoMy cpabaTbiBaeT Tpurrep. BoamoxHble 3Ha4YeHus:

» STARTUP - tpurrep cpabatbiBaeT cpa3y nocrne BKYeHus npubopa.

= PARAM - Ttpurrep cpabartbiBaeT no 3Ha4eHUsiM napameTpa, HacTpaMBaeMmbIX B nosne

trg_cond.

= BUTTON - tpurrep cpabatbiBaeT no ogMHOYHOMY HaxaTuto KHomnku Ctapr.

= BUTTON2 — tpurrep cpabatbiBaeT no ABONHOMY HaxaTuto kHorku CTapT.

=  FRAME - Ttpurrep cpabaTtbiBaeT npu nonyveHun kagpa CAN ¢ 3agaHHbIm ID.
trg_cond — ycnosue cpabaTbiBaHus Tpurrepa Tuna PARAM. ®opmaTt HaCTpOnKu aHanornyeH
dopmary, npmeeaéxHHomy B pa3gene [GENERAL] - LOGGER. 3agepxka mexay cobbiTusimm
Tpurrepa OTCyTCTBYyeT.
Src — KaHan oxugaHus kagpa ons cpabatbiBaHusa Tpurrepa Tuna FRAME. Bo3amoxHble
3HadeHusi: CAN1, CAN2, ANY (ntobon kaHan).
id — ID kagpa CAN, npu nonyyeHun kotoporo cpabateiBaeT Tpurrep Tuna FRAME.
tx — cnncok oo 10 reHepaToOpOB K/Unu npourpbiBaTenewn fora. VimeHa 3agatoTcs B KBagpaTHbIX
ckobkax ¢ pasgenutenem
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Mpumepbl HACTpPOEK Bblaavn AaHHbIX B WKHY Haxoaatcsa B dpanne CAN_Transmit.ini Ha

KapTe naMsTu.
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®dann koHdurypaumm CAN-wnro3a CAN_Gateway.ini

dann umeeT crieqyoLLyto CTPYKTYPY HAaCTPOEK:

1. [GENERAL] - GATEWAY - o6Lne HaCTpOMKK LLSI03a.

o

o

o

state — coctosHme wno3a: ON / OFF.
CAN1_default_rule — npasuno dwunbtpaummn n nepegaum kagpos m3 CAN1 B CAN2 no
YMOMYaHWIO:
= PASS_ALL - nepepaBatb Bce kagpbl M3 CAN1 B CAN2, kpome 3abn0KMpOBaHHBLIX
npasunam tuna STOP B pasgene [CAN1 — CAN2]
= STOP_ALL - 6noknpoBaTb Bce kaapbl M3 CAN1 B CAN2, kpome paspeLUéHHbIX
npaesunamu Tuna PASS B pasgene [CAN1 — CAN2]
CAN2_default_rule — npaBuno cdwunbtpaumm n nepegaun kagpos u3 CAN2 B CAN1 no

YMOIYaHWIo, HAaCTPOWKa aHanormyHa.

2. [CAN1 — CANZ2] - HacTponka npasun unsTpaumm u npeobpasosaHus kagpos n3 CAN1 ons

nepegayn B CAN2.

o

RULE_NAME - yHukanbHoe ums npasuna (ctpoka go 20 cumeonos, oo 10 npasun ans
KaXkgoro kaHana).
type — Tun npaeuna: STOP / PASS - 6nokupoBka / nepefaya kagpa ¢ onpegenéHHbim CAN
ID.
id — ngeHTUMKaTOP NPNHMUMaemoro kagpa no wuHe CAN1 B wecTHaguaTepuyHom doopmare:
ot 0 go 7FF ansa kagpoB ¢ 11-6utHbiM CAN ID mvnm ot 0 go 7FFFFFFF ans kagpos ¢ 29-
6uTHbIM CAN ID.
tx_id - wu3meHeHve wugeHTUdMKaTOpa BblgaBaeMoro kagpa B wuHy CAN2 B
WwecTHaguatepunyHom dpopmate: ot 0 go 7FF ansa kagpos ¢ 11-6utHeim CAN ID nnm ot 0 fo
7FFFFFFF ans kagpoB ¢ 29-6utHbim CAN ID. MNpwu otcytctBum nonsa wunm 0, BbigaBaembli
CAN ID meHsATbCA He OyaeT.
tx_type — nameHeHve Tuna Bbl4aBaemMoro kagpa. BoaMoxHble 3HaYeHUs:

= DAT11B — kagp gaHHbix ¢ 11-6uTHbIM ID

= RTR11B - yganéHHbix kagp (remote) ¢ 11-6uTHbIM ID

= DAT29B - kagp AgaHHbIX ¢ 29-0MTHbIM ID

* RTR29B - yganéHHbix kagp (remote) 29-6utHbim 1D
mask — Macka, HaknagpiBaeMasi nob6anToBo Ha norne AaHHbIX NpuHaToro kagpa CAN1 nepea
otnpaskon B wunHy CAN2, B cooTBeTcTBUM C nonem mask_mode. [JaHHble 3agatoTcs B
wecTtHaguatepmyHom dopmate ot “00” go “FF” wnmn “XX”, B kBagpaTHbIX CKobkax cC
pasgenutenem “|”.

* 00-FF — npumeHeHue GanTa Macku kK COOTBETCTBYIOLLMM BanTaM NPUHATBIX OaHHbIX;

» XX — He MeHsITb COOTBETCTBYOLLUMIA BaANT NPUHATLIX AAHHbIX.
mask_mode — pexxum HaknaablBaHUsl Macky Ha none gaHHbIX npuHaToro kagpa CAN1:

» REPLACE - 3ameHa 6anToB aaHHbIX (new_byte = mask_byte);

= AND - no6utoBoe “U” (tx_byte = rx_byte & mask_byte);

= OR - nob6utosoe “‘UINN” (tx_byte = rx_byte | mask_byte);

= XOR - no6utoeoe “mckntovatowiee UNN” (tx_byte = rx_byte » mask_byte);

= NOT - nobutoBas nHeepcus (tx_byte = ~rx_byte).

22



3. [CAN2 — CAN1] — HacTporika npaesun cdunbTpauumn n npeobpasoBaHus kagpoB n3 CAN2 ans

nepegaym B CAN1. HacTtpovika npon3BoanTCsl aHanorm4Ho.

Mpumepbl HacTpoek wnto3a CAN Haxogsatca B davne CAN_Gateway.ini Ha kapTe

namMAaTun.

3awmTa KoHcurypaumm npmndéopa naponem

B npubope peanusoBaHa BO3MOXHOCTb YCTAHOBKM Mapons Ans 3alimtbl U3MEHEHUS
KOHGurypaumm. YcTaHoBka, cOpoc ¥ BBOA Napons NpOU3BOAMTCA NPU  MNOMOLLM
TekcToBbIX (hannoB setpass.txt, resetpass.txt n pass.txt cootBeTcTBEHHO. Pannbl ¢

naponamMn pasmeLlatTcs Ha KapTe namMsaTh B nanke Racebox.

e [Ina ycTtaHoBKM napons HeobxoaMmo pasMecTUTb Ha KapTe namsatu daunn
setpass.txt c HOBbIM naposiem.

e [locne atoro Bce CUMTbIBaHUSA KOHpurypaumm npubopa c KapTbl namstn OyayT
BO3MOXHbl TOMbKO MpPWM HanuuMm Ha KapTte namatTn danna pass.txt c
AENCTBYIOLLUM Naponem.

e [lna cOpoca napons Heobxogumo pasmecTutb ann resetpass.txt c
AENCTBYIOLLUM Naponem.

e [locne kaxxgoro ycrnewHoro cHnTbIBaHS haina ¢ napofieM OH yaanseTcs ¢ KapTbl

namaTu.
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6. PaboTta c npubopom uepes TepmMmmHar

MoprotoBKa TepMUHaNbLHOro nNpunoxeuus (Ha npumepe TeraTerm)

B npubope peanusoBaH TepMUHamnbHbIN pPexuMM paboTbl C BbIBOAOM OTNagoYHOM
MHopMaUnKn 1 KoHconu npubopbl Yepes BuptyanbHbin COM-nopt USB. [Jnga paboTkl ¢

npnbopom 4yepes TepMmHan HeobxoaMmo:

1. MNpun Heob6xoaMMOCTM yCTaHOBUTbL Apansep BupTyanbHoro COM-nopta STM32
(https://disk.yandex.ru/d/iONHVIjicH2CoQ)

2. CkavaTb nporpammy ans pabotbl ¢ TepMmuHanom TeraTerm
(https://disk.yandex.ru/d/A0OgA4HkxAFstCQ)

3. Ybeautbcs, 4TO Npu nogkntoveHnn npnbopa no USB oH onpefensdeTcs B
ancnetyepe 3agad kak COM-nopt (Windows) unu B cnncke yCTponucTs
/dev/ttyUSB... (Linux n MacOS)

w ﬁ Moptel (COM n LPT)
ﬁ STMicroelectronics Virtual COM Port (COM4)

& USB-SERIAL CH340 (COM2)
ﬁ MocnegosatensHeni nopt (COMT1)

ri CTaHAapTHEIA NOCNEA0BATENBHEIN NopT No coeauHeHnto Bluetooth (COM171)
ri CTaHAapTHEIA NOCNEA0BATENRHBIA NOpT No coeauHeHmnto Bluetooth (COMET)

4. 3anyctutb TeraTerm, BoiGpaTtb Ana nogknioveHms COM-nopT npubopa (MeHto
«®ann» — «HoBoe coeanHeHue»)

Tera Term: Hosos cospurerine

OTerp [nshiost.examele.can}
Vcropua
Telnet
SsH
Ipyrie

i1 MIOCNE/10BATENEHBIA NOpT ND COEAMHEHHIo Blustooth (COMB1)
COM171: CTAHASDTHBI NOCTENOSATENsHSI MODT Mo CoeauHeHMo Blustooth (COM171

5. BapaTtb pekoMeHayeMmble HAaCcTPOWMKN TepmmHana TeraTerm

Hassanmne:  Tera Term 0K

B — =
HAIEETE [_] CkpeiTe HassaHmne Beilitin

O bnox Mo Frame

() BepTikansHo [ Cipims metio Momows

O Topusoransto 8 16 ueerce (cruns PC)

8 16 upetos (cTuab Aixterm)
8 256 ugetos (crvne Xterm)

B Nonyswpreii wpndt @ Bydep npokpyTin: 10000  crp.
Pasmep okHa TepmnHana Hoeas crpoka o ez
120 X 40 Mpnew:  LF - AtpubyTel  Hopma v
B Pazmep no okny Mepegaua g — Beiiitn ? s WHeepcna
R () ©ow
ABTOMaT.pasMep okHa
_ Momowys R: 128 —
Tepaunan D VT102 ~ || NokaneHoe 3xo
G: 255 —
Orser: () Nepexnrouenne (VT<->TEK) B: 0 —
Koa Ha npueme Koa wa nepegaue (] Beeraa wcnonesoeate "Hopma"
1508859-5 ~ 1508859-5 ~

Mpumep koHUrypauymoHHoro gpanna TeraTerm MOXHO ckadaTtb MO CCbISIKE:
https://disk.yandex.ru/d/CSmbKLdGFyM1gw
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https://disk.yandex.ru/d/i0NHVIjlcH2CoQ
https://disk.yandex.ru/d/A0qA4HkxAFstCQ
https://disk.yandex.ru/d/CSmbKLdGFyM1gw

6. Yb6egutbes, uto TeraTerm oTnpaBnseT n nonyyaet gaHHble. Haxas Ctri+X —
nNpnbop AOMKEH Nepe3arpy3nThbCs.

: 9|9, LIN Log: 8|8

dded

T U 1806m
1000

SCHED]
SCHED]
d
Enter to run control console

7. TMocne 3arpy3kn npubopa HaxaTtb Enter 4na Bxoga B OCHOBHOE MEHIO KOHCOMN.

v

Qaitn  Onepaumw  Hacrpoiika Ynpasnenne Okvo  Momouss

Helcome to Racebox DataTrack control console!

AVATLABLE COMMANDS

Choo your option: |:|

ESC: return to p 5 e " n —olz ; F12
v.8.12 | SD: 38215/30517 MB | Param Log: OFF | CAN Log: OFF | ADC Log: OFF | CAN1: 18@8| CAN

1008 | GPS: OFF

8. BbibpaTb HEODXOOUMbBIN NYHKT HaxaTuem knasmw 1 — 5.

9. BosBpaTt B OCHOBHOE MEHI0 NPoONCXoauT no HaxaTuo ESC, BbIxoa M3 KOHCONU —
no Haxatuio Ctri+Q.

10. B HuxHen cTpoke oToBpaxkatoTcst OCHOBHbIE NapamMeTpbl paboTbl NpnbopbI:
Bepcus 0O, gocTynHbIN 1 06WmMi 06 bEM KapTbl NAMATH, CTaTyCbl NIOITEPOB.,
HacTpownku kaHanoB CAN, cTaTyc 1 KOnM4eCcTBO AOCTYMHbIX cnyTHMKOB GNSS.
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MeHro Parameters Live View — npocMoOTp CKOH(pUrypupoBaHHbIX NapamMmeTpoB

V|

| aitn  Onepaumm  Hactpoiika  Ynpaenewwe Okro  [omowg

Vehicle Parameters Live View

PARAMETER PERIOD VALID LOG GAUGE
RPM 8 min-1

=REFEFEEEEE=E - - -
B
FHEHEHHEHEHEHRHRRRE - - -
FHEHHHHEHEHEHEE - -
FREREFEEFERERERETEE - - - o

0.000 -
@.000 bar 1 1
: 1 S
SHEHHHHEHEH o
SRR -

s leve tur de CTRL+X: reset device |
v.8.12 | SD: 30216/38517 MB | Param Log: ON | CAN Log: OFF | ADC Log: OFF | CAN1: 1@@@| CAN2: 1@@@ | GPS: OFF

B naHHOM MeHI0 JOCTyneH NpOCMOTP 3HAYEHUW CKOHMPUrypupoBaHHbIX NapamMeTpoB B
peanbHOM BpeMeHu, nepnoaos OO6HOBMEHMS NapamMeTpoB, Nokasatenen BanvaHOCTU U
HaCTPOWKM NOrrmpoBaHmns. Tak e B MeHI0 0ToBpaxatoTcsa 3Ha4YeHst napameTpoB B BUAE

LLKan, ¢ Y4ETOM 3aaHHbIX AMana3oHOB.
[locTynHbI crneyoLme ropsiyne KnaBuLLIK:

e L —cTapT 1 ocTaHoOBKa 3anucu rora napameTpos;

e [lpoben — 3amopo3ka TEKYLLMX 3HAYEHUI.
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MeHto Analog Inputs Live View — npocMOTp aHanoroBbIX KaHanos

| |

©aiin  Onepaumm  Hactpoiika Ynpaenenue Oxkdo [domows

Analog Inputs Live View
CHANNEL  TYPE RAW VALUE  PERIOD  VOLTAGE DS  GAUGE

1 @ 0 - —
11 0 EEEEEEEEE

1: 10@8| CAN2: 1@@@ | GPS: OFF

B maHHOM MeHI0 JOCTYneH NPOCMOTP KOHMUrypauum, TEKYLLMX 3HAYEHNIN U HaNpPsXKeHUI
aHarnoroBbIX KaHanos, NepuoAoOB MX OBHOBMNEHWUHA, OUCKPETHbIX CTaTyCOB M HACTPOekK
norrmpoBaHus. Tak ke B MEHI0 OTOOpaXXatoTCs 3Ha4YEeHMS HaNPsPKEHMI Ha BXOA4ax B BUAe

WwKan, ¢ ananasoHom 0—15B. B meHI0 4OCTYMHbI cneayrowme ropsiine KrnasuLln:

o L - 3a|'|yCK/OCTaHOBKa 3arnncun Jora Hal'lpﬂ)KeHI/II;l nnn AOUCKPETHbIX CTaTyCOB
aHalroroBbiX KaHaJ10B;

e [MpoGen — 3amMopo3Ka TEKYLUNX 3HAYEHUIA.
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MeHio CAN Frames Live View — npocMoTp AaHHbIX B KaHanax CAN

YTl COMB307 - Tera Term VT = (m] x

Qaitn  Onepaumm HacTpoiika  Ynpaenenne Owkno  [omowe

CAN1 Frames Live View

PERIOD  COUNT RTR  DLC  DATA BYTES

Frame: 'm Error, CRC Error
D 3 11 28 4B 10
D FF
D D4 24 F2
D

D

D

D

D

D

D

D

D

D

)

D

D

STATISTICS REMOTE ERROR FR/SEC LOAD(%) 1IDs

Es

5 et
v.0.12 | SD:

OFF | cAN1: 18@@| CAN2: 1@@@ | GPS: OFF

e

| Param Log: OFF | CAN Log: OFF | ADC Lo

) p ev
30215/3@517 MB

B naHHOM MeHI0 OCTyneH NpoCcMOTP KapTbl MPUHMMAaEMbIX U OTMpaBsieMbIX KaapoB B

kaHanax CAN1 n CAN2. Otobpaxatotcsa cnegytowme napametpbl CAN:

o WpeHtndpukatop kagpa CAN (0ObIYHbBIN UM PaCLUNPEHHbIN)
e [lepvog o6HOBNEHMS Kagpa U NPU3HAK ero NCYe3HOBEHMSA (CUMBOS *)
e KonmnyecTBO NPUHSATBLIX U OTNPaBNEHHbIX KaapoB
e HanpaeneHue kagpa: R — npuHumaemsbin (receive), T — otnpaBnsaemsbin (transmit)
¢ [lpusHak Remote-kagpos: D — kagpbl ¢ faHHbIMKU, R — kagpbl 3anpocos (remote)
e Pa3smep obnactn gaHHbIX kagpa B 6anTtax (DLC)
e 3HayeHun 6anToB AaHHbIX
e MapknpoBka M3MEHEHHbIX KagpoB (NoavYépkuBaHus 6anToB, M3MEHMBLUUXCH B
TeYeHUn MeHee 3 CekyH[)
e OwunbBoyHbIe Kagpbl C pacMgPOBKON KOAOB OLLMBOK
e MeHI0 CTaTUCTUKM KaHana CoaepXXuT TeKyLine, MMHMMarnbHble U MakCUMarbHble
3HaYeHUs:
o KonunyectBo kagpoB (obLiee, AaHHbIE, 3anNpPOoChl, OLIMOKK)
o [oTok kagpoB B cekyHay
o 3arpyska LWnHbI

o KonuyecTtso ngeHTUdunKaTopos
B MeHI0 4OCTYNHbI cnegyoLwme ropsayme KrnaBuLLu:

e L — 3anyck/octaHoBka 3anucu nora kagpos CAN;

e [lpo6Gen — 3aMoOpo3Ka TEKYLLUNX 3HAYEHUN;

28



S — NoKas3aTb/CKPbITb MEHIO CTATUCTUKW;

C — nepekntoyeHne mexay kaHanamm CAN1 n CANZ2;

M — BKNIOYEHNE/OTKITIOYEHNE MAPKUPOBKN N3MEHMBLUMXCSA BaiTOB AAHHbIX;
B — nepekntoyeHune ckopocTtu kaHana (125, 250, 500, 1000 k6wuTt/c);

R — cbpoc kapTbl KagpoOB N CTAaTUCTMKUN TEKYLLIErO KaHana;

T — BKMOYEHNE/OTKITIHOYEHNE NOTOYHOIO pexnma 0T06pa>KeHI/1$I.
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MeHro LIN Frames Live View — npocmoTp AaHHbIX B winHe LIN

YTl COMB307 - Tera Term VT = (m] x

Qaitn  Onepaumm HacTpoiika  Ynpaenenne Owkno  [omowe

LIN Frames Live View (9600 bps)

PERIOD  COUNT DLC

3 00 ©9 @0 (e 3F

ES 0 p level
v.@.12 | SD: 30215/3@517 MB

B naHHOM MeHI0 JOCTyneH MpoCMOTP KapTbl MPUHMMAEMbIX U OTMPaBsiEMbIX KagpoB

LIN. Otobpaxatotca cneagytowme napametpbl LIN:

e WpeHtndpukatop kagpa LIN (ID)

o 3BawuwéHHbIn naeHTudukaTop kagpa LIN (PID)

e [lepnog oGHOBNEHNS Kagpa U NPU3HaK ero NCYe3HOBEHMUS (CUMBOS *)
e KonnyecTBO NPUHSATBLIX U OTNPaBNeHHbIX KaapoB

e Paswmep kagpa B 6antax (DLC)

e 3HayeHun 6anToB JaHHbIX
B MeHIo 4oCTynHbI crieqyowmne ropsiyme KnaBuLLN:

e L — 3anyck/octaHoBka 3anucu nora kagpos LIN;

e [lpoben — 3amopo3ka TEKYLLMX 3HAYEHUN;

¢ B — nepekntoyeHne ckopoctn kaHana (9600, 10400, 19200, 20000 6ut/c);

e R - cbpoc kapTbl kagpoB wWuHbl LIN;

e A — 3anyck/octaHoBka nepebopa ID otnpaensiembix 3aronoBkoB (3 6anta: Break
0x00 + Sync 0x55 + ID) B gmnanasoHe ot 0x00 go Ox3F. Mocne BbiNonHEHUS
nepebopa n OTKMYEHUN OAaHHOMO pexnma B Bydepe Ha oTnpasky octatotca ID,
Ha KoTopble 6bin nony4deH oteeT. [Ans otnpasku kagposB LIN (paboTta B pexnma
Master) Heobxogmma popaboTka neyaTHoW nnatbl npubopa — yCTaHOBKa
komnoHeHToB R46 n D15 (PCB rev.0.4).

e T — BKNIOYEHNE/OTKITHOYEHME MOTOYHOIO peXxnma oTobpaxkeHus.
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MeHio Device Tasks Statistics — BHyTpeHHAA cTaTucTUMKa npubopa

Onepaumw  Hacrpoiika  ¥npaenenne Ho oMo

Device Tasks Statistics

TASK PERIOD CALLS AVG TIME MAX TIME MIN_TIME LOAD OVR

leee
leee

5@
5@
1080
500
5000

turn to d mode CTRL+X: reset d e
| Param Log: OFF | CAN Log: OFF | ADC Log: OFF | CANl 10@@| CAN2: 1@@e | GPS: OFF

38215/38517 MB

v.0.12 | SD:

B naHHOM MeHto oTobpaxkaeTcs cTaTUCTMKa M OTNagoyHas MHdopMaumsa aucnetyepa

3agad npubopa.

MeHto Device Configuration View — npocmoTp koHcurypauum npnéopa

T

Iieﬂﬂ Onepaumm  Hactpodika  Ynpasnewwe Owkno  [domowe

Device Configuration View

GENERAL DEVICE CONFIG

=[ea|11 A4 5 , period=
CAN TX REPLAY CONFIG

REPLAY1: file

t mode CTRL+X t device |
| Param Log: OFF | CAN Log: OFF | 20C Log: OFF | CAN1: 56@ | CAN2: 50@ | GPS: @

ret b v
v. 8 15 | SD: 29566/38527 MB

B naHHOM MeHI oTobpaxaeTcs TekyLlasi KoHurypaums npuéopa.
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7. ObHOBNeHune BcTpoeHHoro NO

O6HoBneHne IO npubopa npoussogutca npu nomowm HEX-danmna npowmekuy,
pa3smMeLLlaemMoro Ha kapte namsaTtu. AkTyanbHble Bepcun O pasmewalotTca Ha canTe

racebox.ru. lna obHoBneHnsa MO Heobxoanmo:

Ckavatb dann npowwmskm B opmate HEX.

2. CkonupoBsaTb (pavn npowmBkM ¢ nmeHeM Racebox_Track *.hex B kopHeByto
nanky KapTbl NamaTy.

BcTaButb kapTy namMaTu B BbIKNIOYEHHbIN Nprbop.

4. Bkntouutb npubop (nogatb nutanme 12B wnun USB), yoepxuBass B MOMEHT
BKINOYEHNA KHoMky CtaprT.

5. Tpun KoppekTHOM OBHapyxeHun hanna NpoLmnBKM Ha Npubope ByayT muratb BCe
4 cseToguoaa.

6. [ns Hayana o6GHoBneHuss B TedyeHun 10 cekyH nocne BK4YeHust npubopa
3axaTb KHOMKy CTapT Ha 2 cekyHAbl. Ecnu kHonka He 6yaeT HaxkaTa B TeveHumn 10
cekyH, npubop NepengeT B pexum Kapa-puaepa.

7. Tocne Havyana obHoBNeHus Ha npubope OyayT 3aropaTbCHA CBETOAMOAbLI CHU3Y
BBEPX, NoKa3blBas CTaTyC 0OHOBMNEHNS.

Mocne o6HoBnenna MO npmubop nepeng€T B HOpMasibHbIA pexum paboThbl.
MocmoTpeTb Bepcuto ycTtaHoBneHHoro 1O MOXHO B HWXKHEM NEeBOM yriy

TepMmuHana (cm. pasgen 5).
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