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Ana obHOBNEeHMA CKONMpPoBaTb (hanibl B KOPEHb MicroSD KapTbl € hannoson cuctemon FAT32,
BCTaBUTb B BOpTOBOMN KOMMbIOTEP (KOHTaKTaMu Ha cebs) 1 3anycTuTb NpoLecc 06HOBIEHMS.

| He noHwxanTe Bepcuio NPOLLUMBKK KOTopas bbina
{ " . ycTaHoBJieHa npoussogutTenem! Mo)XHO NOAy4YUTb KMPMKY.

Ka)xooe yCTponcTBo umeeT cobCTBEHHYIO NPOLLMBKY U 06HOBNSIETCS 0TAENbHO. OBHOBNATL
MPOLUMBKMK Ha YCTPOMCTBAX Bbl MOXeTe B itobom nopsiake. Ecnm y Bac bonee cTapas NpoLInBKa, Bbl
MO)KETe Cpa3y YyCTaHOBUTb NOC/eAHI00 Bepcuto, 6e3 HeobXxoaMMOCTN YCTaHaABIMBATb NPOLUNBKY

O4HY 3a Opyron.

Ecnn y Bac B bopTOBOM KOMMNbIOTEPE Y>Xe yCTaHOBMeHa npownska Bepcumn v0.75B v Boilwe, TO
nopsaoK 06HOBNEHNS YCTPONCTB 3HAaYEHMA He UMeeT, NOCKOJIbKY B npoliveke v0.75B 6bina
nobaBneHa BO3MOXHOCTb NPUHYANTENbHOr0 0OHOBJIEHUS KOHTPOIIEpa U APYruX YCTPOUCTB
noakntoyeHHbix B CAN-LLMHY Yepe3 MeHo bopToBoro komnbloTepa. MNpounTtaTh NoapobHee npo
MpuHyauTenbHoe oOHOBNEHME YCTPOMUCTB Bbl MOXXETE B 3TOM pasfene.

Ecnn Baw bopToBon KOMMbOTEP UMeeT NPoLwnBKY v0.60B nnn HMXXe, a KoHTponnep v.7.18 n Huxe,
TO CHa4Yana HeobxoanMo 06HOBMTbL BCE YCTPOMCTBA Yepes X MeHI0, KpoMe BopToBOro KoMmnbloTepa.
MOCKOJIbKY MPOTOKO MEHIO HOBbIN, CTapble yCTPoNCTBa He ByayT BUAHbI B MeHI0. lMNocne
3aBeplleHnsa 0OHOBNEHNA yaepXXMBaNTe NEBYIO KHOMKY HECKOJIbKO CEKYHS, 4TOObI BbINTU 13
0OHOBNEHHOr0 MEHI0 YCTPOMNCTBA. ECi KHOMKa He cpaboTaeT, BaM HY)XHO COpOCUTb NUTaHWe nau
nepenogko4nTb kKabens CAN B bopToBOM KOMMbloTepe. [ocsie Toro, Kak 06HOBMTE MPOLLMBKY BCEX
ycTponcTe — 0bHoBUTe BopToBoM KoMnbloTep. Caenante cb6poCc HAaCTPOEK KOHTPOIEpa (3arpysnTe
HaCTPOMKM MO YMONYaHM0) nocne obHOoBNEHNS. Mbl peKOMeHAyeM CHOBA 3anMyCTUTb B KOHTpoO1epe
aBTOHACTPOMKY MOTOpA, eC/iM Bbl Aelann UMMNOPT napaMeTpoB. ABTOHACTPOWNKY ra3a/TopMo3a,
NOAKOYEHHbIX K BOPTOBOMY KOMMbIOTEPY, Tenepb Hafo AenaTh B MeHio bopToBOro KomMnboTepa.

NHCTpYyKUUmM no 06HOBIEHMNIO MPOLLMBOK:

1. OnucaHue mMeHio 06HOBNEeHMA BopToBOM KOMMbIOTEpa.
2. OnuncaHne meHio obHoBNeHNs KoHTponepa.

3. OnucaHne MeHo Mukponant.

[ns NpoBepKmn TekyLlen Bepcun NPOLIMBKN Heobxoammo 3anTu B MeHio UHgpopmauus od
YCTPOMUCTBE, Ha Ka)kKA0M YCTPONCTBE 0TAEe/IbHOE MEH!IO.

1. MHdhopmaunsa o Bepcrn NpoLLMBKM BOPTOBOro KOMMbOTEpPa.

2. HdopMaumsa o Bepcun NpoLnBKKM KoHTposepa.

3. HdopmaLmsa o Bepcmm NpownBKN MUKpoanT.

Cnncok adKTYyaJlbHbIX MPOLLINBOK OJ1A 3arpy3Ku.

8 Anpensa 2024

uLight v0.6.8 ==
PacnakywnTe apxve nepef obHoBneHnem!
NobasneH Topmo3 «Brk» B BbIGOP KHOMOK BXOAa CUrHaNa ANs YyNpaBAeHUs PyHKLUAMN.
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YpnaneH pesepc npu Bkno4eHnr CAN KHOMOK.

2 ®deBpana 2024

uLight v0.6.6 ==

O6HoBneH LEVCAN.

[lobaBneHo B pyHKLUNN 4 HaCTpaMBaeMbIX CUrHaNa APKOCTM MO KHOMKe.

NlobaBneHa HacTpanaemas noruka: W, HE, WIN, Uckn. NN, Kak ewle oanH BN KHOMOK.

22 Nlekabpsa 2023

uLight v0.6.5 ==
Hebonbluoe obHoBNEHUE:
NlobaBneH BbIBOP KHOMKK TOPMO3a A1 OTAE/IbHOW CBETOBOM MHAUKaUUN 6e3 TOpMOoXKeHuS.

30 CeHTaOpsa 2023

PekoMeHayeM cHa4vana 0bHOBUTbL Aucnnaen! IKCNopTMpynTe KOHPUrypauum BCex yCTPOUCTB nepes
obHOBNEHNEM N MMNOPTUPYINTE NOCNe, YTOObI COXPaHUTbL HACTPONKN.

: 3

KoHTponnep v0.8.13 ==

NobasneHbl 0bpaboTymnky cbpoca

[lobaBneHa bbICTpasa HaCTpPOMKa Hanps>XxeHnn baTtapen
icnpaeneH npeobpasoBaTens ans P24F

llobaBneHo oTobpaxeHune getekTa LR

Owwnbka rasa TopMo3a 3aMeHEHA Ha «He MOAK/0YEHO»
JobaBneH feTeKT TepMoAaTyMKa KOraa OH OTKJII0YEH
[lobaBneH BbIBOp YPOBHS AOCTYyNa

llobaBneHo Bpems bycTa

icnpaBneHa Tpsicka Npu akTUBHOM TOPMOXXEHWM
MNopnpasneH nepuofd LLUNM B Tpaneuunm

1 3

Aucnnen v0.82B =

[lobaBneHa nogaepXka ypoBHEN A0CTYNa B MEHIO
VicnpaBneHbl HEKOTOpPbIE 3aBUCAHUA
MonpaBieHo oTobparkeHne pexxnma Npu HECKOJIbKUX KOHTpOepax
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MpoLumBKM

21 Niona 2023

: 3

KoHnTponnep v0.8.12 ==

JobasneH MPPT ons 3apagku OT COMHEYHbIX NaHenewn

[lobaBneHa 610KMPOBKa ra3a Korga TOpMo3 HaxkaT

NcnpaBneH 3ByK «Tpaneunmn» B pexume FOC

HobasneHa HenTpanb No Tanmepy

KHOMKa BbIK/IOYEHNA OTK04aeT 6e3 0TnyCKaHus

icnpaBneHne akTUBHOIMO TOPMO3a KOria OH He BKJOYEH (M TPACKN TOXe)
[lobaBneHa HaCTpoKa peayKuum moTopa

Speed kp n3meHeH no ymon4yaHmo Ha 0.1

NobaBneH oTAeNbHbIN PEXUM Fa3a MOLWHOCTL + TAra
NicnpaBneHo cTmpaHue 6aHKoB Koraa oba 6aHka NaMaTy NOJIHbIE
YBenun4yeH CcABUr TOKa npu ctapte ans P24F

JobaBneHa nHAMKaUMa MOLLHOCTU B MeHio Mpeobpa3oBaTens
Hebonblume ncnpaBieHns TekCTa NapamMmeTpoB

[obaBneH pexxnm NOCTOAHHOW 3annucuy nora

PacyeT TemMnepaTypbl BbIHECEH B OTAENbHbLIN haln

KannmbpoBka TOKa Tenepb COXpaHAETCA TONbKO NOC/ie 3aBepLleHns TeCTMPOBaHMA
llobasneHa owmnbka Koraa kKannbpoBka BHe AMana3oHa

MuH TOK 3apsaaky 6aTapen MOXXHO BbiCTaBuTb B 0

NobasneH NTC10k B:3500

HobasneHa nporpyska danna, Korga 3anucb MegneHHas
HNobaBneHa Tabnuua cemnanHra ADC

COBWI MEHI0 Nlorrepa paccynTbiBaeTCs Tenepb aBTOMaTUYECKN
N3mepeHmne Toka FOC ADC ons P24F nsmeHeHo ¢ ADC3 Ha ADC1+2
YOaneHa HU3Kaa CKOPOCTb NPU n3MeHeHUn HZ pexxnuma
llobaBneH hnar rOTOBHOCTM Kpym3a

llobaBneHa 610KMPOBKa ra3a Korga HaxaT TOPMO3

flobasneH PWM pexum Hu3kunx nynscaumi (ans FOC)

DMA ypaneHa n3-3a TponHon bydepnsaunm (ncnpasieHne 3ByKa)
[lobaBneH dnar 6J10KNPOBKK rasa

Bbibop cekTopa SVM BbIHECEH B OTAENbHYI0 YHKLMIO

HobasneH nHaekC 610KMPOBKM NO MMEHU DYHKLMUN

YBeninyeHbl NnapaMeTpbl OTKNKA rasa

JlonpeXxnmMbl Tenepb Mo YMOSHaHMI0 UMEIOT PEXNUM ra3a = Tara

1 Nionsa 2023

1 3

Mukponaut v0.6.4 =
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[lobasneH akcnopT/MMnopT

[lobaBneH TepmoaaTynk KTY84

NobaBneHa KHOMKa «aBapuinkn», paboTaeT faxe ec/iv BCe OTKIIYEHO
[lobaBneH cTpob achheKkT Npu TOPMOXKEHUN

llobaBneHa nepenaya gaHHbIX no LEVCAN

7 Mas 2023

1 3

KoHTponnep v0.8.11 ==

[lobaBneH ALanTUBHLIN peXxuM rasa (no ymonyaHuo 6%)
NlobaBneH peXxunm pyykn rasa - MOLLHOCTb

[lobaBneHo perynnpoBaHune ypoBHsa PAS KHonKamu

NobasneHa MnHMManbHas Tara ona ctapta PAS faTynka gasneHus
Owwnbka xonnoB Tenepb 0TOOpaXKaeTCa Ha IKpaHe

i3meHeHa norunka owmnbKn xonnos

DC-DC Tenepb Nnoka3blBaeT TOK Ha KaXXaow hase

[lobaBneH noTeHUManbHbIN PUKC apaneepa TF21904

B ko PhaseResponse nobasneH Bbibop a3

O6HoBNIEHbI Ha3BaHWA hlaros ANS OWMOOK AAaTYNKOB

[lobaBneHbl ha3Hble TOKU N HanNpsXXeHns B aetekTe LR

HobasneH PAS punbTp HanpsxeHus

NobasneH Bbibop PAS Hanps»xeHus (ras uam vpas)

HobasneHsbl HoBble BXoabl (11-113)

Bxofnbl nepenMeHoBaHbI

HobasneHbl nposepku B HWPort HAL

[lobaBneHa KOMMNeHcauma TepMoaaTymnKa

llobaBneHa TemnepaTtypHasa koppekuns DAC 3awwnTbl

HobasneHo 5V ons ocnabneHns

VBUS pacyeT nepemeuleH B RAM

llobaBneH KocTblb gnsa FreeRTOS-gcc

[leTekT conpoTmBneHns Tenepb ncnonblyet 50% wmm

HoBbI CNOCOO CMHXPOHM3aLMW TaMepa 415 HapacTaloLwero pexuma (oetekTt R)
[eTekT LR BKJItOYEH B MOJIHbIA OETeKT

NlobaBneH feTeKT KHOMKM Ha aHanoroBOM BX0Le TOpMO3a
[lobaBneH aeTeKkT BkAOYeHUs MTPA no pasHuue nHAyKTusHocten (30%+)
[lobaBneH hunbTp BXoAa X0J1/10B

fobaBneH GUAbLTP MUH. LLAra X008 N0 BpeEMeH

HobasneHbl anpekTussl fallthrough

NobaBneHa npoBepka pa3mepa NapaMeTpoB Yepes warning
Hebonblwune ncnpasnenus s 11-113

HeTekT LR nepemelleH B KoHeL,

HobasneH unbTp noptos 11-113

[lobaBneHa yHKLMA BKAOYEHMA ra3a (obpaTHasa K OTKJIIOYEHNUIO ras3a)
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[lobaBneH Ko OXXnagaHma ona geTekTa CoOnpoTUBNEHMS

NicnpaeneHa ownbka Hanps>XeHns B 4eTEKTE CONPOTUBIIEHNS

VicnpaeneH HeraTueHoOe NOTOKOCLIeNIeHne

OTknoYeHbl MTPA, FW 1 apyrue onuumn ans KaambpoBKU X0n108

HobasneH ALanTuBHbLIN ra3 B AOM. PEXUMbI

CTpyKTypa ynpaBJieHMs oNTUMM3MpPOBaHa

MapameTp nmmuT vg YbpaH, Tenepb BKJOYEH NO YMOAYAHMUIO

HobasneH no ymonyanmio MTPA peXxum no akTUBHOMY Q TOKY

Hebonblime ontnMmsauymm FOC

llobaBneH TIM1 B cCKpuNT NUHKepPa

Ko xons10B nepemelleH B HapacTaHue, FOC B cnafaHue (ncnpasnieHune wyma 1)
DMA B LMKNMYHOM peXxunume, MeHblUe Koga, 3pdeKT ToT-xe

HobaBneHbl punbThl WyMa Ha vd vq 4TOObl YMEHbLUNTL NepektodeHe CEKTOPOB (MCrpaBneHne
lwyma 2)

XpaHunuue gaHHbix 06HoBNEHO, AobaBNeHa CMCTEMa BEPCUIA

icnpasneH HeBuamMMbIn nar owmnbkm B norrepe

O6HoBNEHbI AethoNTbl lorrepa

v0.8.11

Hebonblune onTummsaymm

MapameTpbl FOC B forrepe B H6ICTPOM peXxmMme 3aMeHeHbl Ha OUIbTPOBaHHbIE
FOHWT TeCTbl XpaHUANLLA AaHHLIX 0BHOBMEHBI

licnpaBnieHbl HECKOIbKO Baros B XpaHuunLLe AaHHbIX

LEVCAN obHoBNEeH C nocneaHUMmn hukcamm

[lobaBneHbl ON0SIHUTENbHbIE TECTbl AN XPaHUNLLA

Y6paH mycop u3 startup

icnpaBneHo 3aBucaHune norrepa no OTKAOYEHUIO 3KpaHa

Kaw norrepa nepemeweH B SRAM2

FOC pid oTkaTunnca go v0.8.9

CkopocTb yBenun4ymnHa go 200%

1 3

Aucnnen v0.80B =

I3MeHeHO coxpaHeHue no nafeHnto HanpsXXeHus
WcnpasneHunsa 8 LEVCAN

VicnpaBneHnsa B COXpaHEHUN HAaCTPOeK
Mo4nHeHbl RPM B MH(O CTpOKax

7 Mas 2023

: )

KoHTponnep v0.8.11 =

[lobaBneH AnanTUBHLIN peXuM rasa (No ymonyaHuo 6%)
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[lobaBneH pexxum pyykin rasa - MOLHOCTb

llobaBneHo perynnpoBaHune ypoBHsa PAS KHoNKamu

[lobaBneHa MuHuUManbHasa Tara ans ctapta PAS paTynka gaBneHus
Owwnbka xonnoB Tenepb 0TOOpPaXKaETCA Ha IKpPaHe

3mMeHeHa norvka ownbKn xonnos

DC-DC Tenepb noka3biBaeT TOK Ha Kaxxaon haze

JobasneH noTeHuManbHbIN UKC Apansepa TF21904

B kop PhaseResponse nobasneH Bbibop a3

O6HOBEHbI Ha3BaHUA hnaroB Aas ownboK AaTYMKOB

[lobaBneHbl ha3Hble TOKU N HanpsXXeHus B aetekTe LR

HobasneH PAS unbTp HanpsxeHus

HobasneH BbiIbop PAS HanpsxeHUs (ras unam vpas)

[lobaBneHbl HoBble BXoabl (11-113)

Bxogbl nepenmMeHoOBaHbI

[lobasneHbl nposepkn B8 HWPort HAL

fobaBneHa KoMneHcaumsa TepMoaaTynKa

llobaBneHa TemnepaTypHasa koppekuns DAC 3awnTbl

HobasneHo 5V ons ocnabneHus

VBUS pacyeT nepemelteH 8 RAM

llobaBneH KocTbib gnsa FreeRTOS-gcc

[eTekT conpoTmBieHna Tenepb ncnonbsyet 50% LWnM

HoBbI cNocob cMHXpOHM3auuKn TanMepa a5 HapacTalolwero pexuma (oetekT R)
[eTekT LR BK/OYEH B MOJHbIN AeTeKT

[lobaBneH feTeKT KHOMKM Ha aHanoroBoOM BXoZe TOpMOo3a
[lobaBneH neTekT BKAYeHUss MTPA no pasHuue nHaykTusHocten (30%+)
[lobaBneH hunbTp BXoAa X0J1/10B

NobaBneH uabTP MUH. Lara X008 N0 BPEMEHW

HobasneHbl anpekTussl fallthrough

HobaBneHa npoBepka pa3mepa NapamMeTpoB Yepes warning
Hebonblime ncnpasneHus s 11-113

HeTekT LR nepemelleH B KOHel,

HobaBneH punbTp noptos 11-113

fobaBneHa yHKLNA BKIOYEHNA ra3a (obpaTHas K OTKIOYEHUIO ras3a)
[lobaBneH Ko OXXnagaHma gna geTekTa CoOnpoTUBNIEHMS
NicnpaeneHa ownbka Hanps>XeHns B 4eTEKTE CONPOTUBIIEHNS
icnpaeneH HeraTueHoOe NOTOKOCLIeNieHne

OTknoYeHbl MTPA, FW 1 apyrue onuumn ans KaambpoBKU X0n108
HobasneH ALanTuBHbLIN ra3 B AOM. PEXUMbI

CTpyKTypa ynpaBJieHMa oNTUMM3MpPOBaHa

MapameTp AMmMuT vg YbpaH, Tenepb BKJOYEH NO YMOAYAHMUIO
HobasneH no ymonyaHmio MTPA pexum no akTUBHOMY Q TOKY
Hebonblime ontnMmsauymm FOC

[lobasneH TIM1 B cKpuNT NMHKepPa

KoZ xonnoB nepemMelleH B HapacTaHue, FOC B cnagaHue (ucnpasneHne wyma 1)
DMA B LMKNMYHOM peXxunme, MeHblUe Koga, 3@ eKT ToT-xe
[obaBneHbl punbThl WyMa Ha vd vq 4TOObI YMEHbLINTL NepeKktoyeHe CEKTOPOB (MCrpaBneHne
Wwyma 2)

XpaHunuue gaHHbix 06HOBNEHO, nobaBNeHa CMCTEMa BEPCUIA
icnpasneH HeBuamMMbIN hnar owmbkm B norrepe

O6HoBNEHbI AethoNTbl lorrepa

v0.8.11
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HebonbLline onTrMmsayum

MapameTpbl FOC B forrepe B BbICTPOM pexmMme 3aMeHeHbl Ha (OUIbTPOBaHHbIE
FOHUT TecTbl XpaHWAuLLa AaHHbIX 0BHOBNEHbI
licmpaBneHbl HECKObKO BaroB B XpaHWmnLLE AaHHbIX
LEVCAN obHoBANEH C nocneaHnmMmn pukcamm

HobaBneHbl LONONHUTENbHbIE TECTbl 419 XPaHWIULLLA
YbpaH mycop u3 startup

VicnpaBneHo 3aBuncaHne siorrepa no OTK/IOYEHUIO IKpaHa
Kaw norrepa nepemeuieH B8 SRAM2

FOC pid oTkaTunca go v0.8.9

CkopocTb yBenun4ymnHa go 200%

) )

Aucnnen v0.80B —

I3MeHeHO coxpaHeHne no NafeHunto HanpsaXxeHus
NcnpasneHunsa 8 LEVCAN

VicnpaBneHnsa B COXpaHeHUN HAaCTPOeK
Mo4mHeHbl RPM B NH(O CTPOKax

8 ®eBpans 2023

KonTponnep v0.8.9 ==

Mocne o6HOBNAEHMA HeOBXOAMMO MPOBECTM HACTPOMKY MOTOpa 3aHoBO! [laHHOe 06HOBNEHME
ncnpasnset 6ar ¢ 3a4HMM X040M NpeablayLien BEPCUN, a TakKe HEKOTOpbIe NpobaeMbl HeAaBHO
BbIMYLLEHHbIX KOHTPOJ1/1epoB. 3BeCTHbI NpobieMbl CO CTapToOM Nof 60/bLLIMM TOKOM, KOTOpble byayT
NCNpaBJieHbl MO3Xe.

[lobaBneHa norvka yCTaHOBKM NpepbIBaHUN.

[lobasneH nar «nynbCaunm HanpsXKeHUsa» oNasa nanThbl.

Hob6asneH casur DAC 0THOCMTENbHO CbIpbIX A@HHbIX ANS KannbpoBKM.

NcnpaeneH cbpoc peructpa EXTI-PR B norrepe.

icnpaBneHa HenTpasb AN MacTep-KoOHTpoiepa.

DAC coBur obHOBNEH A1 MANTHI.

VicnpaBneH peBepc Ha Tpaneuuu.

icnpaBneH peeepc Ha be3paTymke.

[lobaBneH napameTp «PuUAbTP NPOCTOA» A5 XOJ/10B.

Yron faT4nMkoB UCrpaBsieH, Tenepb Nepexon co casurom, 6es nuntepnonauun — 6e3 casura.
A3bIK Norrepa 3aMeHeH Ha aHr MNCKUIA (ons BebCcanToB KOTOPbIE HE YMEKT B KOAMPOBKY 1251).
HobasneH nar owmnbkm B norrep.

Y6paHo ycuneHne Toka Ha cTapTe B FOC.

FOC yron Tenepb 6€3 u3MeHeHNN.

FOC ceKkTOpa COOTBETCTBYIOT TpaneLuuu.
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[lobaBneHa gon. 3agepxka MepTBoro BpemeHun B FOC.
lobasneH cOpoc HacCTpoeK No pasgenam.

14 OKTAOpsa 2022

. )

Auncnnent v0.75B w==
[lobaBneHa BO3MOXXHOCTb NPUHYAUTENLHOr0 06HOBAEHNS YCTPONCTB.
DKCNOPTUPYINTE HAaCTPOMKK nepeq obHOBNEHNEM, 0OHOBMTECH, MOTOM MMMOPTUPYNTE!

HobaBneHbl Naponn 4naa BXo4a B MEHIO YCTPOWCTB M BbIXOAA U3 FNAaBHOMO 3KpaHa.
HacTpanBaemoe orpaHuyeHne NHAMKaLMM Makc CKOPOCTU B CTaTUCTUKe.
NcnpaeneHa paboTa SD kapThl, noaaep>xka exFAT kpoMe 0bHOBNIEHNS 3KpaHa.
NlobaBneHa HaCcTpoNKa MUH-MaKC MHAMKALWUN (ha3HOro TOKa.

[lo6aBNeHO MEHIO NPUHYANTENBHON MPOLLUMBKN YCTPONCTB.

VicnpaBneHa BO3MOXXHOCTb MHBEPCUN PYHKU TOPMO3a.

WcnpasneH nokasomeTp Wh nipu 6onbimnx pacxogax.

YhaneHa NpokpyTKa MH(O CTPOK B TeMe NH(O CTPOK.

®a3HbIl TOK B MH(O-CTPOKe Tenepb 0603HayveH Kak Ap.

26 CeHTAOpAa 2022

KoHnTponnep v0.8.8 ==
JKCNopTUPYNTE HaCTPONKK nepep 06HOBNEHNEM, 0OHOBUTECH, 3arpy3uTe HaCTPONKK MO YMOMYAHUIO
¥ NOTOM umnopTupymnTe!

HobasneH yron Mmotopa B forrep

VicnpasnieHbl OWNOKM NOrMKN B COBMELLEHHOM pexume

WcnpasneH obpaTHbIN BbIOPOC TOKa B MyTe

[lobaBneH napaMeTp orpaHnyeHns vq ons motopa QS165

WcnpaeneHa kanubpoBka ToKa A WWYHTa

LEVCAN — 06HOBNEH NAPCUHT 3HAYEHWIN NapaMeTpoB

cnpasneH MuHuMansHbI nepuog WM ona gpansepos TF (FOC)

KoHcTaHTbl DAC 06HOBNAOTCA B COOTBETCTBUMN C KannbpoBKom

BpemeHHoOe ncnpasieHe gat4ymkoB rnonoxeHusa gna FOC korpa HeT nHTepnoasunm
[lobaBneH TanMayT rasa ANs BHELWHero ynpasaeHus (bar nosHOro rasa nocae Beoaa Napons)
MHOr0 Menknx ncnpaeaeHnn 4na TecTupoBaHus npu cbopke

8 ABrycTta 2022
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KonTponnep v0.8.7 ==

ObHoBNEHa N0rMKa AaT4YNKOB A5 Tpaneuuu

NcnpaeneHbl npobnemsl ADC

JNornka ADC 3ameHeHa Ha bonee yHuBepcaabHYyto

[obaBneH uMNopT KOH(Urypaumm ¢ KHOMNKK

HobasneHa 610KMpoBKa UMMNoOpPTa eciv MOTOP KPYTUTCA

PLL nepemMelleHbl B OTAEJIbHbIN hai

VicnpasneHbl BbIBPOCHI TOKa Npu Ha)kaTum TopMo3a (punbTpauns abContoTHOro Wwum)
YbpaHa nornka «HenpaBuibHbIX X0J1I0B» U3 Havyas a UHTepnonsunm
YnydleHo ynpasneHne CKOPOCTbIO MNPy peBepce 13 NpsamMoro ABMKeHUs
Jlornka [aTyMKOB MONOXKEHUA OTAeNeHa

USB ko ynasneH

OcTtaHoBka PWM npu oTnagke gobasneHa B HAL

Tpaneuns Tenepb nMeeT 6€34aTHYNKOBYIO MHTEPNONALMIO

Jlornka nHTepnonaumm yny4yweHa

YpnaneHbl rnobanbHble NnepeMeHHble MON0XKeHN

NcnpasneH NaN ornopHon ckopocTu

JobaBneH AMarHOCTUYECKUIA PeXUM B MepekodaTeSlb COCTOSHUS
icmpaBneHo HecKonbko Npobnem anMarHoCTUKK

NobasneHo obHOBMEHME yrna X0Ji/10B B MEHIO

[lobaBneHbl nposepkn NaN gnsa xonnos

MonpaBneH oeTekT yrsa 418 NepBoro wara

3C nHTerpaumsa Tenepb UMeeT AOMNOJIHUTENbHbIV War 4Tobbl NponyckaTb BbIOPOC, B Cyvae ecnu
OH CnagaeT MeaJieHHo

CocTosiHMe feTeKTa AaT4MKOB MOMNpPaBJ/eHo, BbI3bIBaNO 3aK/ANHMBAHWE MOTOpa
[obaBneH 4acToTHbIN CTapT Aas 6e34aTHMKOBOro pexuma (Tpaneuns)
MapameTp 4aCTOTHOro ynpasieHnsa ncnonb3yetcs Ana 6e3naTynkoBoro ctapTa, N0 YMONY. Tenepb
=2

llobasneH aHKoOep

HacTponka NoATsS»XKM OaTYNKOB yaaneHa

NobaBneHo MeHI0 3HKOAEPa

HobaBneH neTekT 3HKOAEpa

Ob6HOBIeHa NlorMka LaTYNKOB NMOJIOXKEHUS, eTEeKT Tenepb NAeT Yepes Hee
[obasneH BbICTpbIN henn onpenesieHns X0a10B

MepeMeLyeHbl BX0Aa X0/110B 4TOObI COOTBETCTBOBaTL TalMepy

PacyeT CKOpPOCTN U3MeHeH

PacyeT Rads nepemelleT B halsl AaTYMKOB MOJSIOXKEHNS

ERPS cyeT4yuk 0bHOBNEH C hUALTPOM HarnpasiaeHUs

llobaBneHa Kanmbpoka yrna aHKoaepa

HobasneH Bbixo u3 yHkun RCPWM

NlobaBneHo Ha3Ha4YyeHne NOPTOB Ha 3HKOAEpP

[lobaBneH BbIxo4 13 hyHKUMM PAS

ADC nopTbl nepeHa3HayeHbl

MonpasneHo 0bHOBMIEHNE HEKOTOPLIX MapaMeTpPoB

[lobaBneHa MHMoOpMaLMs 0 IHKOAEPE B MEHIO O YCTPONCTBE

NobasneH E cypdukc ona aHkogepa

®narn OV n UV paspeneHsl

KoL TeCcTMpoBaHMA nepeMeLleH B OTAe bHbIA (han
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OnTumm3mpoBaHsbl #include

CoBur B Tpaneumnm OTKAOYaAETCA Tenepb Ha cefyolen KOMMyTaLunm

Yny4yweHa norvka Bko4eHUs ocnabneHns 4tobol n3be)xxaTb pe3Koro TOPMOXKEHNUS Npu ocabneHun
HobasneHbl onTummsaumm FOC

HobasneH numnt FOC vq fo nnMunTa BekTopa vg-vd, 4Tobel ocnabneHue pabotano nyywe
(HeorpaHuM4YeHHbIM vq faBan bonee xyalwme napaMmeTpbl ocnabneHnsa n MHorga Bbi3biBas 3aBMUCaHNE
ocnabneHus)

HobasneHa komneHcaumsa Dead time B Tpaneuyun

NobaBneHa nornka geTekTa noTepw ynpaBaeHus

[lobaBneH CepuinHbIi Homep

[lobaBneHbl KOHCTaHThI KaIMbPOBKM

llobaBneHa norvka KanmbpoBKK Npu NPOBEPKE Xenesa

HlobasneH FreeRTOS MOHUTOPUHI CTeKa

OnTumMMsnpoBaHa npouenypa TecTa

O6HOBEHbI MpoLeaypbl KPUTUYECKNX YHaCTOB KOAa

WcnpasneH yaap Toka ecnm FOC ocnabeHne 66110 NpUHYANTENBHO OTKIOYEHO

3aMeHeHa KOHCTaHTa YacToTbl LM

O6HOBJIEHO MEHI0 AATHYNKOB MOJI0OXKEHUS

Jloruka ¢nara nepeocnabneHna ncnpasseHa

icnpaBneHo o6HOBNIEHME NapaMeTPoB B MeHto PAS

MepeHeceH bycT FOC B Noruky nepeksyeHns CEKTOPOB

[lobaBneHa norvka crnaxxusaHmsa PLL Ha HU3KOM CKOPOCTH

6 Anpensa 2022

1t

Mukponaut v0.6.3 =—
icnpaBnieHO MeHI0 HaCTPONKK TeMnepaTyp.
[obaBneHo OTKNOYEHEe MOpPraHns NOBOPOTHUKAMUK, YCTAHOBUB «BpeMs Bbliki = 0cek».

23 Mapta 2022

KoHTponnep v0.8.6 =

O6HoBneH PID perynsatop ocnabnexHums.

HobasneH numnT ocnabneHunsa no TemnepaType MoTopa.

YMeHbLUEeH AOCTYMHbIA TOK ocabneHns oo 80% oT Makc.

YMeHbLUeHbl feOSITHble HACTPONKMW.

llobaBneHa 6noknpoBka ynpasneHuns Ha 10 cek Npu NOJIHOM Neperpese.
Hebonblume ncnpaBieHUs MeHo 1 3KcnopTa.
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20 fAuBapna 2022

KpuTnyeckoe obHOBMIEHNE 4151 HOBbIX KOHTPOJIEPOB U XOT(HUKC Ana 6F/12F n ctapbix 24F.
CoxpaHuTe KoHpur nepen obHoBNEHNEM, NOCe 0OHOBNEHNS 3arpy3nUTe HAaCTPOMKMK MO YMOJIHAHMIO U
MOTOM CBOWN KOHMUT.

BaxHo!

Ecnv Baw BopToBOM KOMMNbIOTEP UMeeT npowwmnsky v0.60B nnn HWXe, a KOHTposnep v.7.18 n HuxXe,
TO CHa4vana HeobxoAnMo 06HOBUTb BCe YCTPOMCTBA, KpoMe bopToBOro KomnbioTepa. MNoCcKosbKy
MPOTOKOJ1 MEHIO HOBbIW, CTapble YCTPOWCTBa He ByayT BUAHbI B MeH0. Mocne 3aBepLueHns
06HOBNEHUS yOepXuBanTe NEBYI0 KHOMKY HECKONbKO CEKYHA, 4TODObI BbINTU 13 0BHOBIEHHOr0 MEHI0
ycTponcTea. Ecnm KHonka He cpaboTaeT, BaM HY>KHO COpOCUMTb NUTaHUe nan nepenoakiiodnTb
kabenb CAN B bopToBOM KOMMbloTEpeE. lMNocse Toro, kak 06HOBUTE NPOLLMBKY BCEX YCTPONCTB —
obHoBMTe BopToBON KOMMbIOTEp. CaenanTe cOPOC HACTPOEK KOHTpOJISIepa (3arpy3nTe HaCTPOMKM No
yMon4aHuio) nocsie obHoBNeHNSA. Mbl peKoOMeHlyeM CHOBa 3aMyCTUTb B KOHTPOJIIEpE aBTOHACTPONKY
MOTOpa, eCu Bbl Aenanu UMMopT napameTpos. ABTOHACTPOWKY ra3a/TopMo3a, NOAKJII0YEHHbIX K
BopToBOMY KOMMbIOTEPY, Tenepb HaAo AeflaTh B MeHI0 bopToBOro KOMMbOTEPA.

1 3

KoHuTponnep v0.8.5 =

O6HoBNEHA DYHKLNS COXPaHEHMA NapaMeTpoB, Ao6aBieHbl OHUT-TECThI.

[lobaBneHo OTKNAYEeHNEe My Thbl NPU HaXXaTuK TOPMO3a.

HobaBneHa onuunsa BkaoYeHns MTPA,

USB 015 NogKI4eHMs K KOMMNbIOTEPY OTKJIOYEH MO yMOAYaHuto, B byayuiem 6ynet yaaneH.
WcnpasneHsl P1 P2 LM BbIXoAabl.

CtaTtncTuka paboTbl CYATAET CPEAHIO TeMNepaTypy TObKO KOrAa 3anuTaH MOTop.
[lobaBneHo OTKNYEHME NOATAXKKN XON0B.

Pa3finyHble ncrnpaBneHns B CUCTeMe COXPaHeHNS.

NcnpaeneH NaN onga geTtekta cConpoTuBAEHMUS.

WcnpasneH nMnopT 1-ro napaMmeTpa B KaX4aoM pasgene.

XoTuKC ona koHTponnepos 6F/12F n ctapbix 24F.

18 OkTabpsa 2021

CHavana Heobxoammo 06HOBUTL BCE YCTPOMCTBA, KpoMe bopToBOro KoMnbtoTepa. MoCcKoNbKy
MPOTOKON MEHIO HOBbIW, CTapble yCTPoONCcTBa He ByayT BUAHbI B MeHI0. locne 3aBeplieHmns
0BHOBNEHNS YAEPXKMBANTE NEBYIO KHOMKY HECKOJIbKO CEKYHA, 4TOObI BLINTU U3 0BHOBIEHHOr0 MEHIO
ycTponcTea. Ecnm KHomnka He cpaboTaeT, BaM HYXXHO COPOCUTL NMUTaHUE UK NEPENOLAKIIIOYNTD
kabenb CAN B bopToBOM KOoMMbloTepe. lNocsie Toro, kak 06HOBUTE MPOLLUMBKY BCEX YCTPONCTB —
obHoBUTEe bopToBOM KOMNbOTEP. CAenanTe cOPOC HACTPOEK KOHTPONIEPa (3arpy3nTe HaCTPONKK No
yMON4aHuo) nocsie obHoOBAEHUS. Mbl peKOMeHAyeM CHOBa 3aMyCTUTb B KOHTPOJIJIEpe aBTOHACTPONKY
MOTOpa, eC/n Bbl Aenann MMNopT napamMeTpoB. ABTOHACTPOMKY ra3a/TopMo3a, NOAKJIIYEHHbIX K
bopToBOMY KOMMbIOTEPY, TeNnepb HAAO0 AeNlaTb B MeH bopTOBOro KomnbioTepa.
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. )

Auncnnen v0.71B ==

MepepaboTaHo MeH1o.

Bce HacTponkn 60pTOBOro KOMMbIOTEPA NEPEHECEHBI B OTAE/IbHOE MEHIO.

[obaBneH Nokas COCTOAHNS BXOLOB 3KpaHa B HAaCTPOMKaXx.

JobaBneHbl PyHKLMM NOPTa: OTKAOYNTL NOACBETKY, 3a6710KMPOBaTh IKPaH.

JobaBneHbl 0TAENbHbIE XOTKEWN NP 3apsaaKe.

JobaBneHbl XOTKEN KOPOTKNM Ha)KaTHeEM.

NlobaBneHbl HACTPOMKM AMana3oHa PyyYek rasa/Topmo3sa NoakKJYEeHHbIX B 6opT.komn.
llobaBneHa HacTponka obuero npobera, 4Tobbl MOXKHO BbII0 BOCCTaHOBUTL 06w min npober.
Cbpoc obuien cTaTUCTUKK He cbpackiBaeT rnobanbHbI npober.

[obaBneH MMNoOpPT/3KCNOPT HAaCTPOEK.

[obaBieHbl MKOHKW Ha rNaBHbIN 3KPaH (TOPMOXEHWE, IMMUT TOPMOXKEHUSA, Yepenallka, ownbka
MOTOPa/KOHTPONNEPA, HEMCMPABHOCTL BaTapen).

C HOBbIMM KOHTPOJI/IEPAMUN CKOPOCTh NMPOLUNBKN yCKOPEHa B 6 pas.

Tak)xe CKOpOCTb 3anucK sora ¢ HOBbIMY MPOLUMBKAMK A0JKHA ObITb BbiLLe.

[obaBneHa NpokpyTKa TeKCTa B MEHIO.

O6HoBNIEH NIOrOTUM.

JobasneHbl 6onee HGoOpPMaTUBHLIE COOBLLEHNS ANa AencTBMI cbpoca ¢ BBOAOM Mapons.
[lobaBneHbl MapameTpbl KOTOPbIE MOXXHO 3anpocuTb Mo CAN wunHe.

===v0.71

VicnpaBneHo pegakTMpOBaHME HEKOTOPLIX NapaMeTPoB.

O6HOBNEH MMMNOPT/3KCMOPT NapaMeTpOB.

OpomeTp Tenepb UMMNOPTUPYETCA, 3HAYEHNE B LEbIX €ANHULAX.

VicnpaBieHo MuraHme KHOMOK Npw BBOAE Napois.

VicnpasneH 3apagHbIn 3KpaH, NOMPaBAEHO MUraHNE KHOMOK.

MonpasneHbl Ha3BaHNSA NHPO-CTPOK.

VicnpaBneH 3arosioBoK nNpw BBOAE Napois.

KoHTponnep v0.8.2 =

llobasneH raoYawmin USB (Hy>xeH USB kKabenb nogkntoyeHHbin B PWM nopT).

HoBbin npoTokon napameTpoB LEVCAN ¢ 60/1bLLMMK BO3MOXXHOCTAMMA.

[obaBneHo MeHI0 CTaTUCTMKN 3@ NOEe3LKY B KOHTPOJIep:

- BTH ncnonb3oBaHo/noTpavyeHo/3apaxKeHo.

- A4 1CNO0JIb30BaHO/NOTPAYeHO/3apAXKEHO.

- MpubnnsntenbHaa 3hPeKTUBHOCTbL MOTOPA, CPEAHAS U TeKyLLas.

- PacyeTHas TAra Ha Bany mMoTopa.

i3mepeHune TemnepaTypbl Tenepb pacynTbiBaeT CONPOTMBIEHME T-AaT4YNKa.

Yny4dweHo onpegenexHue kV.

WcnpasneH 6ar ¢ 4OArMM OTKMKOM Ha TOPMO3 NPU MeANIEHHbIX HAaCTPOMNKax CKOPOCTU N3MEHEHNSA
TOKa.

HedonTt ona scex noptos Tenepb BbIKJI.

JobaBneHa HacTpomnKa Cubl KHOMKY TOpMo3a B % (MPOLLEHT OTHOCUTENIbHO (ha3HOro TOKa
TOPMOXXEHUS).

NlobaBneHa HaCTpoONKa TOPMOXKEHMSA MPK OTMYLLEHHON pyyKe rasa.
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JobaBneH feTeKT CONPOTUBNEHNSA N UHAYKTUBHOCTM MOTOpa.
HlobasneHa MTPA noruka (Tonbko gns IPM moTopos).

VcnpaBneHo BkAoYeHne ocnabneHns npm HaxaTum TopMo3a.
HobasneHo 6onbe CAN KoMaHa.

HobasneHo 6onblUe NnapaMeTpoB KOTOpPblE MOXHO 3anpocuTb nNo CAN wuHe.
HobasneHo 6osblUe HAaCTpoOeK slorrepa.

JobaBneHbl HACTPONKM USILTPOB XOI0B AN OTNALKUN AEPraHba.
JobasneH BbI6Op NPedPUKCOB K UMEHN KOHTPOIEPA.

===v0.8.2

HobasneHa onuma 3arosioBka B ore.

MonpasneH NepeBos HEKOTOPbIX COOBLLEHUNNA.

B netekTe pyyek gobasneHsl coobieHnsa ownbxu.

1

Mukponaut v0.6.1 =

HoBbln npoTokon napameTpos LEVCAN.

Hebonblune ncnpasneHus.

icxoaHbIN KOO OCHOBHOW NporpamMMbl Tenepb onybankosaH Ha GitHub:
https://github.com/Nucular-tech/uLight

=== V0.5

WcnpasneHsl PWM 10. Tenepb paboTatoT :)

[lobaBneHbl noporyn TepmogaTymnka, paboTaloT Kak BUpTyasbHasa KHonka 17 18.
[lobaBneHa oTnpaBka NopToB Ha CAN WKHY.

31 AsrycTta 2020

Mepen obHoOBNIEHMEM CceNaTb IKCNOPT HACTPOoeEK, nocsie 0bHoBAEHNS COPOCUTL HACTPONKN Y
MMNOPTUPOBATD.

) )

Aucnneu v0.60B —

VicnpaBneH npoBan B pyyke rasa.

Menkune ncnpaBneHns B MeHIO.

O6HoBneH LEVCAN.

YnpouieHa HacTpovKa KHOMOK, MO YMO4YaHUIO BCe BXOA4a HAaCTpoeHbl B pexum CAN.
NobasneHa nogaep>xka exFAT (Ho gucnnen 6yaeT 0o6HOBNATHCA TONbKO C FAT32).
[obaBneH 3KpaH 3apsaaKy Yepes MOTOP.

[lobaBneH Bbibop TnNa BbICTPON CTAaTUCTUKMN.

[lob6aBneHo pacluMpeHHoe OKHO CobbITHSA.

1 3

KoHTponnep v0.7.18 ==
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[lobasneH rawYalinn norrep :)

VicnpasneHsbl oKy 3apagku, XoTs HEKOTOpble 0CTaInCh.

[obaBneH nnaBHbIN NYCK 3apaaku n bonee 6e3onacHbln 4eTEKT (hasbl.

MonHocTblo NepepaboTaHo ocnabneHune, Tenepb HE AOKHO XKECKO TOPMO3UTb NOCAE OTMNYCKaHNS
rasa.

HobaBneHa MUHMManbHas onopHas CKOpoCTb Ans PID perynstopa CKOPOCTH.

Hob6asneHo RC PWM ynpaBneHue Ha P1 nopT (ras/Topmos).

bonble napameTpoB Aas iorrepa.

BaxxHble ¢mkcbl B FOC ynpasneHun, DC TOK LO/HDKEH CYUTATLCA TOYHee npu ocnabneHun.
icnpaBneH pefkunin CTpaHHbIN Bar ana Tpaneumu.

LEVCAN paboTaeT Ha o4epensx, nocne obHOBNEHNS 3KpaHa CKOPOCTb JIOFTMHIa A0J1)KHa MOBLICUTCS
B 2 pa3a.

Hedont DCi Ki ymeHbLieH ¢ 500 go 200 TK MHOro »xanob.

Yy4yTb NOAKPYYEHO HaYvano ocnabnexHms.

[lobaBneH NOHbIN 3KCNOPT OT/IAA0YHON NHGOPMaLUN.

[lobasneH BbIbOp pexrMa norrepa U HEMHOIO MOMNpaBJieH CTapT Jiora.

YbpaHa nepBas CTpoKa Jiora s coBMecTuMmocTn ¢ datazap.

[lobaBneHbl KPpUBbIE PYY€EK ra3a/TopMo3a.

[lobaBneH ONONHUTENbHbBIN KO3IMMULMEHT MOLWHOCTM PAS B ooN. pexxmumax.

HobasneHo nnaBHoe yCcKOpeHue ANna Kpymn3a n 6onblue TpUrrepoB 0TKA Kpyum3a.

Jlornka Kpym3sa obHoBEHa - (ha3HbIA OrpaHMYeH BbIOPaHHBLIM PEXMMOM, HE MONOXKEHNEM PYYKM
rasa.

MuHMManibHaa CKOPOCTb Kpyn3a OrpaHUYMBaeT ero akTmeaumio.

YBENNYNTb/YMEHBLLNTbL KPYM3 - MOXKHO YNpPaBasTb CKOPOCTbO KHoMkamu (nopT = CR+/CR-)
BoccTaHoBIEHME KpyM3a - BKJIOYAET NOC/IeAHIO COXPaHEHHYI0 CKOpocTb (nopT - CRr)
[lobaBneH NMMUT MOLHOCTY B pexuMbl 1 baTapeto. 0 = OTKAYUTL IUMUT

®duKc oTKNYeHMa 12V no KHoMke.

Menkune ncnpasieHUs B MeHI0.

PacwwupeHo konnvectso CAN Bxonos Ao 16.

NcnpaBieHns € 3KCNOPTOM/MMMNOPTOM NapaMeTpos.

18 MapTta 2020

XOT(UKC JaTynMKa CKOPOCTM SKpaHa

1

Auncnnent v0.59B ==

11 MapTta 2020

NlobaBneH BbIbOp 3KCNOpPTa-MMNopTa KOHGUrypaumm ot 1 oo 9

1 3

Aucnnen v0.58B =
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WcnpasneH 6ar OV pyyku rasa.

WicnpasneH cbpoc cTaTUCTMKKM nocne 3apaaa

[lobaBneH BbIbOp KMY/MUAN

NlobaBneHo 6onblie NapaMeTpPoB B MHO-CTPOKMN Ha FTaBHOM 3KpaHe

[lobaBneH peXxnm ropsynx KiaBu s COBMECTUMOCTU C YHKLUSIMU KOHTPOJI1Epa
icnpaBneHa HaCTpPOMKa KOHTpacTa

NlobaBneH pacyeT 3anaca xona

MHoro menkux ukcos

: 3

KoHTponnep v0.7.12 ==

VicnpasneH 3arpy34mk 4on KOHGUrypaumm

[lobaBneH BbIbOp 3KCNOpPTa-MMNoOpTa KOHGUrypaumm ot 1 oo 9

IMAopT noka3biBaeT NepBO CTPOKY (hanna KOHGUrypaLmm, MOXXHO YKa3aTb KOMMeHTapumn 4na
LaHHOro hanna

NcnpasneH pexum N

NobaeneHo 60/blUe 0TNAA0YHbBIX AaHHbIX

licmpaBneHo ApbiraHbe MOTOPOM NpU 3apsake

21 Hosabpsa 2019

CoenanTe 3KCNOPT KOHMUrypaumum (Mam CKPUHLIOTLI), Nocie 06HOBNEHUS HaXKaTb «CTepeTb BaHKK
namaTU» B KOHTPOJIJIEPE 1 nepe3anyCTuTb. YacTb HAaCTPOEeK NPUAETCA BBECTU 3aHOM0 BPYUHYIO.

) )

Aucnneu v0.57B=—

llobaBneHa HacTpoika CAN KHOMOK
[lobaBneHa HaCTpOWKa MHBEPCUN BXOAa
MepepaboTaHa CTaTUCTUKA

fobaBneHbl punbTpbl HA aHaNoroBble BXo4a

1t

KoHnTponnep v0.7.9 =

MonHocTbio NepepaboTaHa SIorka ynpasaeHns, NOArOTOBIEHO K MHTerpaLuum ¢ bmc.

HobasneHo:
IHBEPTUPOBAHHbLINA BXOA TOPMO3a
HacTpoika 3x No3nLUOHHOI0 NepeKoYaTeNs CKOPOCTEN A5 TOro YTobbl CKOPOCTK
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nepeksYanncb nocsefosaTtesibHo 1-2-3

HacTpoika obbl4HOro nepekntodaTesia CKOPOCTU - KHOMKKU UK NepekstyaTenb

NobasneH TepmogaTymk motopa NTC10k B:3380

KoMaHObl nepe3arpy3ku/oTKJIIOYEHNS NO KaH LWNHe

KHoMnka BKtoYeHMa HenTpanu, cbpacbiBaeT nepekyaTesb CKOPOCTEN

CkopoCTb 0 = HeNTpasb, OTKJYAET PYYKY rasa. MoXXHO akTUBMPOBATL U3 MEHIO AOMN PEXUMOB. Mpu
BK/IIOYEHUMN ByeT akTUBMPOBAH 3TOT PEXUM

VIHKpeMeHT 1 feKpeMeHT CKOPOCTU B KOHTpoIiepe

[leTeKT HanpsXXeHna Ha ha3ax, NPy HaANYMn HanpsxeHns 6osee 4eM yKa3aHO B HAaCTPOKe
«YpoBeHb geTekTa» byaeT OTKJIIOYEHO ynNpaB/eHne Ha CTOAYeM MOTope

Pa3HeceHbl 3alWnTbl N0 Hanps>xeHuto, gobasneHa 610KMPOBKA NPU HU3KOM MUTAHUK
[OMONHUTENIbHBIE PEXUMbI YNPABJIEHNSA, C pa3aelbHON HAaCTPONKON YCKOPEHMNI 1
OTKJIIOYEHNEM/BKIOYEHMNEM 40N (PYHKLINNRA

briokupoBKka rasa tenepb nokasibHaa u CAN - oToenbHO

JInmMnT TemnepaTypbl MOTOpa Mpu 3apsagke

MegmaHHbIA QUABLTP MO NUTAHUIO

OunbTP yCTpeaHeHUs ¢ oTbpacbiBaHMEM KpanlHMUX 3HAYEHWI Ha PYYKY ra3a v TOpMOo3a A/ BXO40B
KOHTpoepa

NcnpasneHo:

OnpepneneHune Hanps>XxeHnsa 3apsaaku npu Hebonblwon pasHuue ¢ baTapenHbiM

O6HOBIEHbI HEKOTOPbLIE 3HAYEHMA MO YMONYAHUIO

Hebonblimne ncnpasneHnsa n obHOBNEHNS B MEHIO

bar noacyeta CRC npu coxpaHeHHU

OcnabneHune npu ckopocTu bonee 126%

MonpaBneHbl HacTOTbl U3MEPEHUN LUWH NMUTAHUS

baTapenHoe nuTaHWe Tenepb M3mepsaeTcs ¢ Yactotom UMM, 3awmTa OT nepeHanpsKeHuns
3HAYMTENbHO yyYlleHa

YbpaH rnoK ¢ MHBepcren Toka npu TOpMOXKeHUN

MonpaBieHbl TAUMUHI M U3MEPEHNS TOKa A1 obxoda ritoKoB Ha nnaTe 6F

Mpy HAaCTPOEHHON KHOMKE NUTaHUSA Ancnaen He byaeT BKAOYATLCA NPy Nogayve NuTaHns
MoAKpyYeHbl KO3(MLIEHThI perynatopa Hanps»>KeHus n Toka ana 6onee 6bICTPOro oTKANKa
Yny4yweH getekT, fobasneHa obpaboTka K3 1 nonpasneH TanmayT

[lobaBneHa HacTpoika 6NOKMPOBKM NpK 3anycke, Ana paboTbl BMecTe ¢ 610KMPOBKON 3KpaHa no
naposto. MNpun 0TCyTCBUM 3KPaHa ee HY>XXHO OTKJ/o4YaTb
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