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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.

22 Nlekabpsa 2023

uLight v0.6.5 ==
Hebonbluoe obHoBNEHUE:
[lobaBneH BbIOOP KHOMKM TOPMO3a A/ OTAe/IbHON CBETOBON UHAMKALMM 6€3 TOPMOXKEHNS.
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30 CeHTAOpsa 2023

PekoMeHayeM cHa4vana obHOBUTbL Aucnaen! IKCNopTUpynTe KOHPUrypauum BCex yCTPOUCTB nepes
obHOBNEHNEM N MMNOPTUPYNTE Nocne, YTOObl COXPaHUTbL HACTPONKN.

: 3

KoHnTponnep v0.8.13 ==

HobasneHbl 06paboTHmkm cbpoca

[lobaBneHa bbiCTpasa HaCTpPONKa HanpsXXxeHun baTapen
WicnpaeneH 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 Bpemsa bycTa

icnpaBneHa Tpsicka Npu akTUBHOM TOPMOXXEHUM
MNopnpasneH nepuopd LLUNM B Tpaneuunm

1 3

Aucnnen v0.82B =

JlobaBneHa noaaep)xka ypoBHeid 0CTyNa B MEHIO
WcnpaBnieHbl HEKOTOPbIE 3aBUCAHNSA
MonpaBiieHo 0TOOPaXKeHNEe PeXnMa Npn HECKOIbKUX KOHTPOJIIepax

21 Niona 2023

: 3

KoHTponnep v0.8.12 ==

JobasneH MPPT ons 3apagku OT COMHEYHbIX NaHenewn
[lobaBneHa 610KMPOBKa ra3a Korga TOpMO3 HaxkaT

NcnpaBneH 3ByK «Tpaneunmn» B pexumme FOC

HobasneHa HenTpanb No Tanmepy

KHOMKa BbIK/IOYEHNA OTK04aeT 6e3 0TnyCKaHus

icnpaBneHne akTMBHOIMO TOPMO3a KOria OH He BKJIOYEH (U TPACKK TOXe)
[lobaBneHa HaCTpoKa peayKLuum moTopa

Speed kp n3meHeH no ymon4yaHmo Ha 0.1

[obaBneH oTAeNbHbIN PEXUM Fa3a MOLWHOCTL + TAra
NcnpaBneHo cTmpaHue 6aHKoB Koraa oba 6aHka NaMAaTy NOJiHbIE
YBenun4yeH CcABUr TOKa npu ctapte ans P24F
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[lobaBneHa NHAMKaLMA MOLWHOCTI B MeHIo MNpeobpa3oBaTens
Hebonblume ncnpasnieHns TekCTa napaMeTpoB

NlobaBneH pexxnm NoCTOAHHOWN 3anncuy siora

PacyeT TemnepaTypbl BbIHECEH B OTAE/NbHbLIV (hai

KannbpoBka ToKa Tenepb COXpPaHAETCS TOJIbKO MOC/e 3aBEPLUEHUS TeCTUPOBAHUS
llobaBneHa owmnbka Koraa KannbpoBka BHe AMana3oHa

MWH TOK 3apaaku 6aTapen MOXKHO BbICTaBUTb B 0

HobasneH NTC10k B:3500

[lobaBneHa nporpyska anna, Korga 3annucb MeaneHHas
HNobasneHa Tabnuua cemnanHra ADC

COBUI MEHI0 Norrepa paccynTbLIBAaeTCSA Tenepb aBTOMaTUYECKN
N3mepeHmne Toka FOC ADC ons P24F nsmeHeHo ¢ ADC3 Ha ADC1+2
YOaneHa HMU3Kaa CKOPOCTb NMpu n3MeHeHUn HZ pexxuma
NlobaBneH hnar roToOBHOCTU Kpymn3a

[lobaBneHa 610KMPOBKa ra3a Korga HaxaT TOPMO3

flobaBneH PWM pexum Hu3kunx nynscauni (ans FOC)

DMA ypaneHa n3-3a TponHon bydepnsaumm (McnpasieHne 3ByKa)
llobasneH cnar 6J10KNPOBKYK rasa

Bbibop cekTopa SVM BblHEeCeH B OTAEJ/IbHYI0 (DYHKLMIO

[lobaBneH nHaeKkc 610KMPOBKN MO UMEHN YHKLNN

YBesinyeHbl NnapaMeTpbl OTKNKA rasa

JonpeXxnmMbl Tenepb Mo yMOJHaHUI0 UMEIOT PeXNUM rasa = Tara

1 Nionsa 2023

1t

Mukponaut v0.6.4 =—

NobaBneH akcnopT/MnopT

HobasneH TepmonaTyuk KTY84

[lobaBneHa KHOMKa «aBapuinkin», paboTaeT faxke ec/iv BCe OTKJIIOYEHO
[lobaBneH cTpob 3chHeKT Npu TOPMOXKEHUN

[lobaBneHa nepenaya gaHHbIX no LEVCAN

7 Mas 2023

KonTtponnep v0.8.11 =

[lobaBneH AnanTUBHLIN peXxuM rasa (No ymonyaHuto 6%)
[lobaBneH pexxum pyykin rasa - MOLHOCTb
llobaBneHo perynnpoBaHune ypoBHsa PAS KHoNKamu
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[lobaBneHa MuHUManbHasa Tara ans ctapta PAS gaTyvka gaBneHus
Owwnbka xonnoB Tenepb 0TobpaXKaeTCa Ha IKpaHe

i3mMeHeHa norvka ownbKn Xxonios

DC-DC Tenepb noka3blBaeT TOK Ha Ka)kaon gase

[lobaBneH NnoTeHUManbHbIN PUKC Apaneepa TF21904

B kon PhaseResponse pobasneH Bbibop a3

O6HoBNIEHbI Ha3BaHWA hlaros 4NS OWMOOK OATYNKOB

[obaBneHbl hasHble TOKN 1 Hanps>XeHusa B aeTekTe LR

[lobaBneH PAS dunbTp Hanps>KeHns

[lobaBneH Bbibop PAS HanpsxeHus (ra3s uam vpas)

HobasneHsbl HoBble BXoab! (11-113)

Bxogbl nepenMeHoOBaHbI

HobasneHbl nposepku B HWPort HAL

NlobaBneHa KoMneHcaumsa TepMoaaTynKa

llobaBneHa TemnepaTypHasa koppekuns DAC 3awnThbl

HobasneHo 5V ons ocnabneHuns

VBUS pacyeT nepemeleH 8 RAM

llobasneH KocTblb gnsa FreeRTOS-gcc

[eTekT conpoTusneHuns Tenepb ncrnosbdyet 50% wum

HoBbIn CN0CO6 CMHXPOHM3aUMN TaMepa AN HapacTaloLero pexxuma (oeTekTt R)
[eTekT LR BK/ItOYEH B MOJIHbIA OETEeKT

[obaBneH feTeKT KHOMKM Ha aHanoroBOM BXoLe TOpMOo3a

[lobaBneH neTekT BkAYeHUs MTPA no pasHuue nHaykTusHocten (30%+)
flobaBneH hunbTp BXo4a X0J1J10B

NobaBneH GUAbLTP MUH. Lara X008 N0 BPEMEHN

llobaBneHbl anpekTumsbl fallthrough

NobaBneHa npoBepka pa3mepa NapaMeTpoB Yepes warning
Hebonblimne ncnpasneHus s 11-113

HeTekT LR nepemelleH B KoHeL,

fobasneH punbTp noptos I11-113

NobaBneHa yHKLUNS BKAOYEHNS ra3a (0bpaTHasA K OTKJIOYEHUIO ras3a)
NobaBneH Kog oXXnaaHna ons LeTekTa COnpoTUBIEHNS

VicnpaBneHa ownbKa HanpsXXeHUs B eTeKTe CONpoTUBIEHNA
icnpaBneH HeraTMBHOE MNOTOKOCLIENNEeHNEe

OTknoYeHbl MTPA, FW 1 gpyrue onuuun ona KaambpoBKn X0N10B
JobaBneH ALanTuBHbLIN ra3 B 40M. PEXUMbI

CTpyKTypa ynpasJieHMa onTUMM3MpOBaHa

MapameTp numuT vq ybpaH, Tenepb BKJOYEH N0 YMOJYaHMIO
HobasneH no ymonyaHmio MTPA pexxum no akTUBHOMY Q TOKY
Hebonbwune ontuMn3aumnm FOC

llobasneH TIM1 B cKpuNT NMHKepa

KoZ xon0B nepemMelleH B HapacTaHue, FOC B cnagaHue (ucnpasneHne wyma 1)
DMA B LMKNMYHOM peXxunume, MeHblle Koga, 3@ eKT ToT-xe
HobasneHbl punbThl WyMa Ha vd vq 4TOObI YMEHbLINTL NepeKtoYeHe CEKTOPOB (MCrpaBneHne
Wwyma 2)

XpaHunuie gaHHbiXx 06HOBNEHO, fobaBneHa cucTemMa BepCum
VicnpaeneH HeBnanMbIN hnar owmbkm B norrepe

O6HoBNEHbI AethoNThbl Iorrepa

v0.8.11

Hebonblune onTummsauymm

MapameTpbl FOC B florrepe B BbICTPOM pexmMme 3aMeHeHbl Ha (UIbTPOBAHHbIE
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FOHUT TeCTbl XpaHnanLWa AaHHbIX 0OHOBNEHDI
icnpaBneHbl HECKOIbKO 6aroB B XpaHuanLLe daHHbIX
LEVCAN obHoBNEH C nocnegHMMm ukcamum

NobaBneHbl 4ONOAHUTENbHbIE TECTLI 419 XPaHWIWLLA
Y6paH mycop u3 startup

VicnpaBneHo 3aBncaHune fiorrepa no OTK/IOYEHUIO IKpaHa
Kaw norrepa nepemelleH B SRAM2

FOC pid oTkaTunca go v0.8.9

CkopocTb yBennymnHa o 200%

. )

Auncnnent v0.80B ===

I3MeHeHO coxpaHeHune no NafeHunto HanpsXxeHus
NcnpasneHuna B LEVCAN

VicnpaBneHnsa B COXpaHeHUN HacTpoek
Mo4mHeHbl RPM B MH(MO CTpOKax

7 Mas 2023

1 3

KoHnTponnep v0.8.11 ==

[lobaBneH AnanTUBHLIN peXuM rasa (no ymonyaHuto 6%)
[lobaBneH peXxum pyyku rasa - MOLHOCTb
NobaBneHo perynmpoBaHue ypoBHsa PAS KHOMKamm

[lobaBneHa MuHUManbHasa Tara ans ctapta PAS paTyvnka gaBneHus

Owwnbka xonnos Tenepb 0TobOparkaeTcsa Ha IKpaHe
i3meHeHa norunka owmnbKn xonnos

DC-DC Tenepb noka3blBaeT TOK Ha Kaxxaou haze
JobasneH noTeHuManbHbIN GUKC Apansepa TF21904
B koo PhaseResponse nobasneH Bbibop a3
O6HOBEHbI Ha3BaHUA naroB Aas owWmnboK AaTYMKOB
[lobaBneHbl ha3Hble TOKU U HanNpsXXeHns B aetekTe LR
HobasneH PAS punbTp Hanps>xeHus

HobasneH BbIbop PAS HanpsxeHUs (ras uam vpas)
HobasneHbl HoBble BXoabl (11-113)

Bxofnbl nepenMMeHoBaHbI

llobaBneHbl nposepkn 8 HWPort HAL

[lobaBneHa KOMMNeHcauma TepMoaaTymnKa

llobaBneHa TemnepaTypHasa koppekuns DAC 3awwnTbl
JobasneHo 5V ansa ocnabneHus

VBUS pacyeT nepemeuleH B RAM

llobaBneH KocTblb gnsa FreeRTOS-gcc
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[leTekT conpoTusneHuns Tenepb ncrnosbsyet 50% wum

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

llobaBneH feTeKT KHOMKM Ha aHanoroBOM BX0Le TOpMO3a

llobaBneH aeTekT BkAOYeHUs MTPA no pasHuue nHayKTusHocten (30%+)
[lobaBneH hunbTp BXo4a X0J1/10B

fobaBneH QUAbLTP MUH. LLara Xo0a10B N0 BPEMEH

HobasneHbl anpekTussl fallthrough

NlobaBneHa 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)
NlobaBneH Kog oXXnaaHua Ons LeTeKTa CONpPOTUBJIEHNS

VicnpaBneHa owmnbKa HanpsXKeHUs B 4eTEKTE CONPOTMBIEHMNA

VicnpaBneH HeraTueHoe NoToKOCLenJieHne

OTkntoYveHsl MTPA, FW 1 gpyrue onuuv ons KanmbpoBKU X0/110B
[lobaBneH AnanTUBHLIN ra3 B 4OM. PEXUMbI

CTpyKTypa ynpasJfieHMs oNTUMM3MpPOBaHa

MapameTp numut vq ybpaH, Tenepb BKJIIOYEH MO YMOJYaHMIO

[lobaBneH no ymonyaHuio MTPA pexxum rno akTusHomy Q Toky

Hebonbwime ontnuMumsaymm FOC

HobasneH TIM1 B CKpUNT NNHKepa

KoZ xo/10B nepeMelleH B HapacTaHue, FOC B cnagaHue (mcnpasneHne wyma 1)
DMA B LMKNMYHOM peXxume, MeHblle Koaa, 3@ eKkT ToT-xe

NobasneHbl punbThl WyMa Ha vd vq 4TOObI yMEHbLINTL NEPEKIOYEHNE CEKTOPOB (MCMpaBaeHne
Wwyma 2)

XpaHunuwe gaHHblx 06HoBNEHO, fobaBneHa cucTemMa BepCum

WcnpasneH HeBuaMMbIN nar owmnbkm B norrepe

O6HoBNIEHbI AethoNThl lorrepa

v0.8.11

Hebonbline onTrMmsayum

MapameTpbl FOC B norrepe B H6ICTPOM pexxmMe 3aMeHeHbl Ha (OnbTPOBaHHbIE
FOHUT TeCTbl XpaHnAnLWa AaHHbIX 0OHOBNEHDI

icnpaBneHbl HECKOIbKO 6aroB B XpaHUanLLE AaHHbIX

LEVCAN obHoBneH ¢ nocnegHumMm pukcamum

NobaBneHbl 4ONOAHUTENbHbIE TECTLI A1 XPaHWIWLLLA

Y6paH mycop u3 startup

icnpaBneHo 3aBucaHune siorrepa no OTK/IOYEHMUIO IKpaHa

Kaw norrepa nepemetleH B8 SRAM2

FOC pid oTkaTunca go v0.8.9

CkopocTb yBenmymHa go 200%

. )

Auncnnent v0.80B ===

I3MeHeHO coxpaHeHue no nafeHnio HanpsXxeHus
NcnpasneHuna B LEVCAN

https://docs.nucular.tech/ Printed on 2026/04/17 08:57


https://drive.google.com/file/d/1XSV82MXbeWDNaAxwqEgVD4DyKCkHjSwx/view?usp=share_link

2026/04/17 08:57 7/16 MpowwmnsKy

VicnpaBneHna B COXpaHeHUN HAaCTPOeK
Mo4mHeHbl RPM B NH(O CTpOKax

8 ®eBpans 2023

KonTponnep v0.8.9 ==

Mocne o6HOBNEHMA HeOBXO0AMMO MPOBECTM HACTPOMKY MOTOpa 3aHoBO! [laHHOe 06HOBNEHME
ncnpasnset 6ar ¢ 3a4HMM X040M NpeablayLLIen BEPCUN, @ TakKe HEKOTOpbIe NpobieMbl HeAaBHO
BbIMYLLEHHbIX KOHTPOJ1/1epOoB. 3BeCTHbLI NpobaemMbl CO CTapToM Nof 60/bLLIMM TOKOM, KOTOpble byayT
NCNpaBJieHbl MO3Xe.

[lobaBneHa norvka ycTaHOBKM NpepbIBaHUN.

[lobasneH nar «nynbCaunn HaNpsSXKeHUsa» o nanThbl.

NobasneH caur DAC 0THOCUTENBHO CbIPbIX AAaHHbLIX 415 KannbpoBKu.

cnpaenen cbpoc peructpa EXTI-PR B norrepe.

icnpasneHa HeTpaab 415 MacTep-KOHTPoANepa.

DAC coBur obHOBNEH A1 MANTHI.

VicnpaBneH peBepc Ha Tpaneuuu.

icnpaBneH pesepc Ha 6e3paTyumke.

[lobaBneH napameTp «PuUabTP NPOCTOA» AN XOJ1/10B.

Yron LaT4nMkKoB UCMpaBieH, Tenepb Nepexos co casurom, 6es nuntepnonauumn — 6e3 casura.
A3bIK Nnorrepa 3aMeHeH Ha aHr MNCKUIA (ons BebCcanToB KOTOPbIE HE YMEKOT B KOAMPOBKY 1251).
HobasneH nar owmnbkm B norrep.

Y6paHo ycuneHne Toka Ha cTapTe B FOC.

FOC yron Tenepb 6€3 U3MeHeHNN.

FOC ceKkTOpa COOTBETCTBYIOT Tpaneuuu.

HobasneHa pon. 3agepxka mepTeoro sBpemeHun B FOC.

HobasneH cbpoc HacTpoek Mo pasgenam.

14 OKTAOpsa 2022

. )

Auncnnent v0.75B w==
NobaBneHa BO3MOXHOCTb MPUHYAUTENLHOrO 0OHOBIEHNS YCTPONCTB.
DKCNOPTUPYINTE HAaCTPonKK nepeq obHoBNEHNEM, 0OHOBMTECH, MOTOM MMMOPTUPYNTE!

HobasneHbl Naponn 4na BXo4a B MEHIO YCTPOWCTB M BbIXOAA U3 FNAaBHOMO dKpaHa.
HacTpanBaemoe orpaHnyeHne NHANKaLNN MaKCc CKOPOCTU B CTaTUCTUKE.
NcnpaeneHa paboTa SD KapThl, noaaep>xka exFAT kpoMe 0bHOBIEHNS KpaHa.
[lobaBneHa HaCTpPoOKa MMUH-MaKC MHANKaUMM (ha3HOro Toka.

Nlo6aBneHo MeHI0 NPUHYANTENLHON NPOLUNBKN YCTPOWCTB.

VicnpaBneHa BO3MOXXHOCTb MHBEPCUN PYHKU TOPMO3a.

WcnpasneH nokaszometp Wh npu 6onbimnx pacxogax.
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YhaneHa NpokpyTKa MH(O CTPOK B TeMe NH(O CTPOK.
®a3HblN TOK B MH(O-CTPOKE Tenepb 0603Ha4YeH Kak Ap.

26 CeHTAOpAa 2022

KoHnTponnep v0.8.8 ==
IKCNopTUPYNTE HacTpPOnKK nepes obHoBNEHNEM, 0OHOBUTECH, 3arpy3uTe HaCTPONKK MO YMOMYAHUIO
1N NOTOM MMNopTUpynTe!

HobasneH yron Motopa B forrep

icnpaBneHbl OWNOKN NOFMKK B COBMELLLEHHOM peXxunme

WcnpasneH obpaTHbIN BbIOPOC TOKa B MyTe

[lobaBneH napamMeTp orpaHu4yeHns vq ong motopa QS165

icnpaBneHa kannbpoBKa ToKa A4 WyHTa

LEVCAN — 06HOBNEH NAPCUHT 3HAYEHWIN NapaMeTpoB

NcnpasneH mmHnMmaneHbin nepuon LUAM gna gpansepos TF (FOC)

KoHcTaHTbl DAC 06HOBAAOTCA B COOTBETCTBUM C KannbpoBKomn

BpemeHHOe ncnpasieHne gat4ymkoB nonoxeHusa gna FOC korga HeT nHTepnonsumnm
[lobaBneH TanmayT rasa 4Jsd BHEWHero ynpasnaeHuns (bar noaHoro rasa nocsie BBoAa naposs)
MHOro Menknx ucnpaBieHnin gna TecTupoBaHma npu cbopke

8 ABrycTta 2022

KoHTponnep v0.8.7 ==

O6HoBNIEHA NOrMKa AaTYMKOB 418 Tpaneymm

WcnpasneHbl npobnemsl ADC

JNornka ADC 3ameHeHa Ha bosiee yHMBepCabHY

NlobaBneH MMNoOpPT KOHGUrypaumm ¢ KHOMKWN

[lobaBneHa 610KMPOBKa MMMOPTa €CAN MOTOP KPYTUTCSA

PLL nepemeLleHbl B OTAE/bHbIA (hain

icnpaBneHbl BbIBPOCHI TOKa NPy Ha)xaTun TopMo3a (puabTpauma abCoNtoTHOro WKM)
YbpaHa nornka «HenpaBubHbIX XOJ/JI0B» U3 HaYana MHTepnonaumm
Yny4weHo ynpasJieHne CKOPOCTbIO NMpu peeepce 13 npsaMoro ABMXeHUs
Jlorvka paTt4ynkKoB NONOXEHUS OTAeJieHa

USB kopg yoaneH

OcTtaHoBka PWM npu oTnagke gobasneHa B HAL

Tpaneumnsa Tenepb nMeeT 6€30aTYNKOBYIO MHTEPMNONALMIO

Jlorvka nHTepnonaummn yay4lieHa

YpaneHbl rnobanbHble NnepeMeHHble MON0XKEHNSA

NcnpasneH NaN onopHOM CKOpPOCTH

NobaBneH oMarHOCTUYECKMIN PEXUM B NepeksInYaTeNb COCTOAHMA
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icnpaBneHo HeCKONbKO NpobsiemMm AnarHOCTUKM

llobaBneHo 06HOBMIEHME YI/ia X0JIJIOB B MEHIO

NobasneHbl npoBepku NaN gna xonnos

MonpaBneH oeTekT yrsa 415 Nepsoro wara

3C nHTerpauma Tenepb MMeeT JOMNOJIHUTENbHbIV War 4Tobbl NponyckaTh BbIOPOC, B Ciyvae ecnu
OH CMajaeT MelJIeHHO

CoCTosiHMe feTeKTa AaTYMKOB MONpPaB/EHO, BbI3bIBAO 3aKANHMBAHME MOTOpPaA
JobaBneH 4acTOTHbIN CTapT ANA 6e34aTYMKOBOro pexxuma (Tpaneuuns)
MapameTp 4aCTOTHOro ynpasaeHnsa ncnonb3yeTcs 4na 6e3naTynkoBoro ctapTa, N0 YMOAY. Tenepb
=2

HobasneH aHKoLEP

HacTpoika NoATS XKW OaTYNKOB yaaneHa

[lobaBneHo MeHIo 3HKOAEpPa

[lobaBneH neTekT 3HKoAepa

O6HOB/IEHa NIOrMKa AaTHYNKOB MOJIOXKEHUSA, AETEKT Tenepb NAET Yepes Hee
NobasneH BuICTpbIN henn onpeneneHns Xoa10s

MepemelleHbl BX04a X0M10B 4T0bbl COOTBETCTBOBATb TaMepy

PacyeT CKOpPOCTU U3MeHeH

PacyeT Rads nepemelleT B (hansl aTHYUKOB MONOXKEHUSA

ERPS cyeTyuk obHOBAEH C DUALTPOM HamnpaBaeHUs

NobasneHa kannbpoka yrna sHkogepa

[lobasneH Bbixoa 13 pyHKumMm RCPWM

[obaBneHo Ha3Ha4YeHe NOPTOB Ha 3HKoAepP

[obasneH Bbixo n3 gyHKUUN PAS

ADC nopTbl nepeHa3HayeHbl

MonpaBneHo 0bHOBSIEHNE HEKOTOPbLIX MAapaMeTPOB

fobasneHa nHpopMaLms 0 IHKOLEPE B MEHIO 0 YCTPONCTBE

HlobasneH E cydpdmkc ans sHkogepa

®narn OV n UV pasgeneHsl

Kop TeCcTupoBaHUS nepemMeLLeH B OTAesbHbIA (halnn

OnTumunsmposaHbl #include

Cosur B Tpaneumnm OTKOYaETCA Tenepb Ha cnefyolen KOMMyTauum
Yny4yweHa norvka BkJo4eHus ocnabneHns 4tobbl n3bexxaTb pe3Koro TOPMOXXEHUs Npu ocabneHun
HobasneHbl onTumMmsauum FOC

HobasneH numnt FOC vq oo nnMunTa BekTopa vg-vd, 4Tobbl ocnabneHue pabotano nyyie
(HeorpaHuYeHHbIN vq gaBan bonee xyaLwne napameTpbl 0C1abneHnsa n NHOraa Bbi3biBasl 3aBUCaHNE
ocnabnenus)

NobasneHa komneHcaums Dead time B Tpaneyun

[lobaBneHa norvka geTekTa noTepu yrnpasieHus

[lobaBneH cepuinHbIi Homep

[lobaBneHbl KOHCTaHThI KaMbpPOBKK

[lobaBneHa norvka KanmbpoBKM Npu NPOBEPKE Xenesa

[lobaBneH FreeRTOS MOHUTOPUHI CTEKa

OnTumu3npoBaHa npouenypa Tecta

O6HOoBNIEHbI MPOLIEAYPbl KPUTUYECKUX YHACTOB KOAa

WNcnpaeneH yaap Toka ecnm FOC ocnabeHune 66110 NPUHYAUTENIbHO OTKJIIOYEHO
3aMeHeHa KOHCTaHTa 4acToThl LM

O6HOBIEHO MEHIO AATHYNKOB MOJIOXKEHUS

Jlorvka ¢pnara nepeocnabneHns ncnpassieHa

icnpaBneHo o6HOBNEHME NapaMeTpPoB B MeHto PAS

MepeHeceH bycT FOC B NnOruky nepeksyeHns CEKTOPoB
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[lobaBneHa norvka crnaxxusaHmsa PLL Ha HU3KOM CKOPOCTH

6 Anpensa 2022

1

MukponauTt v0.6.3 ==
cnpaBnieHO MeHI0 HaCTPONKK TemnepaTyp.
JobaBneHo OTKYEHNEe MOPraH1sa NOBOPOTHNKAMM, YCTaHOBUB «BpeMs Bbik/ = 0cek».

23 Mapta 2022

KoHnTponnep v0.8.6 ==

O6HoBneH PID perynsatop ocnabnexus.

[lobaBneH nuMuUT ocnabneHns no TemnepaType MoTOpa.

YMeHbLUeH AOCTYNHbIN TOK ocnabneHuns fo 80% oT Makc.

YMeHbLeHbl Ae0NTHbIE HACTPONKN.

JobasneHa 610KnpoBKa yrnpaeaeHns Ha 10 cek npu NoOJHOM neperpese.
Hebonblune ncnpaBieHUs MeHio 1 3KcnopTa.

20 fluBapsa 2022

KpuTudeckoe obHOBNEHNE ANA HOBbIX KOHTPOJIIEPOB M XOTHUKC ansa 6F/12F n ctapbix 24F.
CoxpaHuTe KoHUr nepen obHoBNeHMEM, Nocsie 0OHOBNEHNS 3arpy3nTe HACTPONKM MO YMOJTHAHMIO 1
MOTOM CBOWN KOHWT.

Ba>xHo!

Ecnm Baw bopToBOM KOMMblOTEP MMeeT npowwmneky v0.60B nnn HUXXe, a KOHTpoiep vV.7.18 1 Hnxe,
TO CHavana HeobxoamMo 0bHOBUTBL BCE YCTPOMCTBA, KpoMe bopToBOro KoMnbtoTepa. MoCKoNbKy
NMPOTOKON MEHIO HOBbIN, CTapble yCTPOMNCTBA He ByayT BUAHbLI B MeHI0. [Tocne 3aBepLueHmns
0bHOBNEHNS yAEPXMBANTE NEBYIO KHOMKY HECKOJIbKO CEKYHN, YTOObI BLINTU U3 0BHOBIEHHOI0 MEHIO
ycTponcTtea. Ecnm kHonka He cpaboTaeT, BaM HY>XXHO COPOCUTL MUTaAHNE UK NEPENOAKIIIYNTD
kabenb CAN B bopToBOM KOMMboTEpE. [Tocne Toro, Kak 06HOBMTE NPOLUNBKY BCEX YCTPONCTB —
obHoBMTe bopToBON KOMMbIOTEp. CaenanTe cOPOC HACTPOEK KOHTPOSIepa (3arpy3nTe HAaCTPOMKKM No
yMOJ14aHuo) nocne obHoBNEHNS. Mbl pEKOMEHAYEM CHOBA 3anyCTUTb B KOHTPOJI/IEPE aBTOHACTPONKY
MOTOpa, €CK Bbl Aenanan UMNOPT NapaMeTpoB. ABTOHACTPONKY ra3a/TopmMo3a, NOAKMOYEHHbIX K
BopToBOMY KOMMNbIOTEPY, TEMEPb HALO AeNaTb B MeH0 BOpTOBOro KoMnbloTepa.
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KonTponnep v0.8.5 ==

O6HOBNEHa hYHKLNS COXpaHEHMSA NapaMeTpoB, LoOaBAeHbl OHUT-TECTbI.

[lobaBneHo OTKNYEHNE My Tl NPU HaXXaTuK TOPMO3a.

HobasneHa onuunsa Bka4YeHns MTPA.,

USB 419 NogK/I04EeHUSA K KOMMLIOTEPY OTKJIKOYEH MO YMONYaHuMio, B byayuiem bynet yoaneH.
WcnpasneHsbl P1 P2 LM Bbixoabl.

CTtaTncTuka paboTbl CYATAET CPEAHIO TEMMEPATYPY TOJIbKO KOrAa 3anuTaH MOTop.
NlobaBneHo OTKOYEHME MOATSAXKKN XO1/10B.

Pa3ninyHble ncnpasneHmsa B CUCTEME COXPaHEHNUS.

WcnpasneH NaN ons getekTa CONPOTUBNEHUS.

WcnpasneH nMnopT 1-ro napaMeTpa B KaXK4oM pasgene.

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

18 OkTabpsa 2021

CHavana Heobxoammo 06HOBUTL BCE YCTPOWCTBA, KpoMe bopToBOro komnbioTepa. MoCcKobKy
MPOTOKOJ1 MEHIO HOBbIW, CTapble YCTPOWCTBa He ByayT BUAHbI B MeH0. [ocne 3aBepLueHns
06HOBNEHUNS YAEPXKMBATE NIEBYIO KHOMKY HECKONBKO CEKYHA, YTOObI BLINTU 13 0OHOBNEHHOr0 MEHIO
yCTponcTBa. Ecnm KHomka He cpaboTaeT, BaM HY>KHO COPOCUTb MMTaHWe UM NePenoaKN0YNTb
kabenb CAN B bopToBOM KoMMNbloTepe. Mocne Toro, Kak 06HOBMNTE NPOLUMBKY BCEX YCTPONCTB —
obHoBMTe BopToBON KOMMbIOTEp. CaenanTe COPOC HACTPOEK KOHTPOJIIepa (3arpy3nTe HaCTPOMKKM No
yMo4aHuio) nocne obHoBneHns. Mbl peKoMeHAyeM CHOBa 3anMyCTUTb B KOHTPOJI/Iepe aBTOHACTPOMNKY
MOTOpa, eCnu Bbl Aeflann UMMNOPT NapamMeTpoB. ABTOHACTPOMKY ra3a/TopMo3a, NOAKJIIYEHHbIX K
BopToBOMY KOMMbIOTEPY, TENEPb HAA0 AeNaTb B MeH0 bopToBOro kKomnboTEpa.

1 3

Aucnnen v0.71B =

MepepaboTaHo MeH!o.

Bce HacTponkn 6OpTOBOro KOMMbLIOTEPA NEPEHECEHBI B OTAEJIbHOE MEHIO.

[lobaBneH Nokas COCTOAHNS BXOAOB 3KpaHa B HAaCTPOMKaX.

NobaBneHbl PyHKLMM NopTa: OTKAOYUTL NOACBETKY, 3a6/10KMPOBaTb IKPaH.

[obaBneHbl 0TAEeNbHbIE XOTKEN NpK 3apsaaKe.

[obaBneHbl XOTKEN KOPOTKUM Ha)kaTueM.

[lobaBneHbl HACTPOMKM AnMana3oHa PyYek rasa/Topmo3a NoakKJIYeHHbIX B 6opT.komm.
llobaBneHa HacTpoika obuiero npobera, 4Tobbl MOXKHO ObISIO BOCCTAHOBUTL 06LWwmi npober.
Cbpoc obuien cTaTucTkmM He cbpacbiBaeT rnobansHbii npober.

[lobaBneH MMNOPT/3KCMOPT HAaCTPOEK.

NobaBneHbl MKOHKWN Ha rNaBHbIN 3KPaH (TOPMOXXEHME, IMMUT TOPMOXKEHUSA, Yepenaluka, ownbka
MOTOpa/KOHTpPOJ/Iepa, HEMCNPaBHOCTL BaTapen).

C HOBbIMM KOHTPOJIJIEPAMUN CKOPOCTh NMPOLUNBKN YCKOPEHa B 6 pas.

Tak>xe CKOPOCTb 3amnucu siora C HOBbIMW MPOLLMBKAMK A0JKHa ObITb BbiLLe.

[lobaBneHa NPOKPYyTKa TEKCTa B MEHIO.
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O6HoBNEH noroTumn.

HobasneHbl bosee nHpopMaTUBHbIE CO0BLLEHNS ANna fencTBrUA cOpoca C BBOLOM Napons.
[lobaBneHbl MapamMeTpbl KOTOPbIE MOXXHO 3anpocuTb nNo CAN wunHe.
=== V(.71

VicnpaBneHo pefakTUpoBaHME HEKOTOPbLIX MapaMeTpos.

O6HOBJIEH MMMOPT/3KCNOPT NapaMeTPOB.

OnomMeTp Tenepb UMMOPTUPYETCH, 3HAYEHNE B LiEbIX eAMHMLaX.
icnpaBneHo MuraHne KHOMOK NMpu BBOAE NMapons.

VicnpaBneH 3apagHbI 3KpaH, NoNpaB/ieHo MUraHne KHOMOK.
MNMonpasneHbl Ha3BaHUA UHO-CTPOK.

VicnpaBneH 3arosioBoK Npu BBOAE Napons.

KoHTponnep v0.8.2 =

[lobasneH raoYawmin USB (Hy>xeH USB kabenb nogkntoyeHHbin B PWM nopT).
HoBbin npoTokon napameTpoB LEVCAN ¢ 60/1bLLMMK BO3SMOXXHOCTAMMA.
[lobaBneHO MeHIO CTaTUCTUKKM 3a NOe3aKY B KOHTPOMNEp:

- BTH ncnonb3oBaHo/noTpayveHo/3apsaxeHo.

- A4 nCnoJsib30BaHO/MOTPaYeHO/3apsiXKeHo.

- MpnbnnsntensHas 3 HEKTUBHOCTb MOTOPA, CPEAHAA N TEKYLLas.

- PacyeTHas Tara Ha Bany MoToOpa.

3mepeHmne TemnepaTypbl TEMEPb PaCcYNTbIBAET CONPOTUBNEHME T-AaTHMKa.
Yny4dweHo onpegeneHue kV.

WcnpasneH 6ar ¢ 4OArMM OTKMKOM Ha TOPMO3 NPU MeAIEHHbIX HAaCTPOMNKax CKOPOCTU N3MEHEHNS
TOKa.

HedonTt ona scex noptoB Tenepb BbIKJI.

[lobaBneHa HaCTPONKa CKJIbl KHOMKKN TOopMo3a B % (MPOLEHT OTHOCUTENLHO (Pa3HOr0 TOKa
TOPMOXEHMSA).

[lobaBneHa HaCTPOKa TOPMOXKEHMA NPU OTNYLLEHHON py4Ke rasa.
[lobaBneH feTeKT CONPOTMBAEHUSA N MHOAYKTUBHOCTM MOTOpa.

llobaBneHa MTPA noruka (Tonbko gns IPM moTopos).

icnpasneHo BkoYeHNE ocnabneHns Npu HaxxaTuy TopMo3a.

HobasneHo 6onbwe CAN KOMaHA.

HobasneHo 6osblle NnapaMeTpoB KOTOPble MOXHO 3anpocuTb nNo CAN WwnHe.
[lobasneHo 6onblue HAaCTpoeK sorrepa.

NobaBneHbl HAaCTPOMKM DUILTPOB XOJI0B AN OTNAAKN OepraHbs.

NobasneH BbIbOp NpehUKCOB K MMEHN KOHTPOIEpa.

===v0.8.2

[lobaBneHa onuus 3arosioBka B Jiore.

MonpaBfiieH NepeBo HEKOTOPbLIX COOBLLEHNIA.

B netekTe pyyek gobasneHbl coobLieHNs ownbKN.

1 3

Mukponaut v0.6.1 =

HoBbin npoTokon napametpos LEVCAN.
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Hebonblume ncnpasneHus.

cxogHbIN KOL OCHOBHOW NporpaMMbl Tenepb onybankosaH Ha GitHub:
https://github.com/Nucular-tech/uLight

=== V0.5

NcnpaeneHobl PWM 10. Tenepb paboTaltoT :)

HobaBneHbl noporn TepMofaTymnka, paboTaloT Kak BUpPTYyasibHas KHonka 17 18.
HobasneHa otnpaska nopTos Ha CAN LWKHY.

31 AsrycTta 2020

Mepen 06HOBNEHMEM CAENATb KCMOPT HACTPOEK, Nocae 0OHOBAEHUSI COPOCUTL HACTPONKM U
MMMOPTUPOBAT.

. )

Auncnnent v0.60B w=

VicnpaBneH npoBas B py4yke rasa.

Menkne ncnpasneHna B MEHIO.

O6HoBneH LEVCAN.

YnpouieHa HacTpoKa KHOMOK, MO YMO4aHWI0 BCe BX0Aa HAaCTPOeHbl B pexxum CAN.
llobaBneHa nogaepxka exFAT (Ho gucnnen byaeTt 06HOBNATLCSA TONLKO C FAT32).
[lobaBneH 3KpaH 3apaaKn Yepes MoTop.

NobasneH BbiIbop TUNa 6LICTPON CTAaTUCTUKMN.

[lobaBneHo pacluMpeHHOe OKHO CObbITUS.

: )

KoHuTponnep v0.7.18 =

[lobaBneH rawYawnn norrep :)

VicnpaBneHbl FAOKN 3apaaku, Xo0TS HEKOTOpble 0CTaNNCh.

[lobaBneH nnaBHbIN NYCK 3apsaku 1 bonee 6e3onacHbIN 4ETEKT (hasbl.

MonHocTbio NnepepaboTaHo ocnabneHne, Tenepb He AOJHKHO XXECKO TOPMO3UTb NOCAe OTNYCKaHUS
rasa.

NobasneHa MMHMManbHas oNopHas CKOpPoCTb Aas PID perynstopa CKOPOCTW.

HobasneHo RC PWM ynpasneHue Ha P1 nopT (ras/Topmos).

bosblie NnapameTpoB A5 norrepa.

BaxxHble ¢mkcbl B FOC ynpassieHun, DC TOK [OJIKEH CYATATbLCA TOYHee npu ocnabneHuu.
icnpaBneH pefkunin CTpaHHbIN Bar gna Tpaneymm.

LEVCAN paboTaeT Ha o4yepeasx, nocne obHOBNEHNS 3KpaHa CKOPOCTb JIOFTMHra A0J1)KHa MNOBLICMTCS
B 2 pa3sa.

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

Yy4yyTb NOAKPYYEHO Ha4vano ocnabneHus.

[obaBnieH NosHbIA 3KCNOPT 0TNaL04YHON UHDOPMaLUN.

NobasneH BbIOOP pexnMa forrepa n HEMHOMO NMOMPaBJiIeH CTapT /ora.

YbpaHa nepBas CTpoKa sora 4sia COBMeCcTUMocTu ¢ datazap.
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[obaBneHbl KpMBblE py4vek rasa/TopMmosa.

fobaBneH fONONHUTENbHBIN KO3 (PULNEHT MOLWHOCTK PAS B fon. pexxumax.

JobaBneHo NiaBHOe yCKOPeHMe AN8 Kpyu3a u 6osblue TpUrrepoB 0TKA Kpym3a.

Jlornka kpym3a obHoBMEeHa - (ha3HbI OrpaHNYeH BbIOPaHHbIM PEXUMOM, He NOJIOXKEHNEM PYYKU
rasa.

MuHMMabHaa CKOPOCTb Kpyn3a OrpaHUYMBaeT ero akTmeaumio.

YBENNYNTb/YMEHbLUNTbL KPYU3 - MOXKHO YNPaBAATb CKOPOCTbIO KHoMKamu (nopT = CR+/CR-)
BoccTaHoBIieHMe KpyKM3a - BK/OYAET MOCNeHIO COXPaHEHHY CKOpPOCTb (rnopT - CRr)
JobaBneH NMMUT MOLLHOCTY B pexumbl 1 baTapeto. 0 = OTKAYUTb IUMUT

®uKc oTKAYeHNA 12V no KHonke.

Menkune ncnpasaeHnsa B MeHIO.

PacwmpeHo konnyectso CAN Bxonos 0 16.

icnpaBneHnsa ¢ 3KCNoOpTOM/MMMNOPTOM MapamMeTpoB.

18 MapTa 2020

XOT(UKC OaTHMKa CKOPOCTW 3KpaHa

) )

Auncnnent v0.59B ===

11 MapTta 2020

[obasneH BbIOOP 3KCNOpTa-uMnopTa KoHpurypauum ot 1 1o 9

. )

Auncnnent v0.58B w==

NcnpaBnen 6ar 0V py4yku rasa.

VicnpasneH cbpoc cTaTUCTMKKM Nocne 3apaga

NlobaBneH Bbibop KMY/MUAK

[lobaBneHo 6onbLue NnapaMeTpoB B MHGPO-CTPOKM Ha rMaBHOM 3KpaHe

[lobaBneH pexmuMm ropsdnx Knasmw AJis COBMECTUMOCTU C (PYHKLNAMU KOHTpONepa
icnpaBneHa HacTpoWKa KOHTpacTa

NlobasneH pacyeT 3anaca xoAa

MHOro menkux ukcos

: )

KoHTponnep v0.7.12 =

VicnpaBneH 3arpy3ymk 4on KOHGUrypauum
HobasneH BbIbOp 3KCMOPTa-UMNoOpTa KOHpUrypauum ot 1 o 9
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IMnopT noka3biBaeT NEPBOIO CTPOKY (halina KOHGUIypaLmm, MOXXHO YKa3aTb KOMMEHTapui ans
LaHHOro hanna

NcnpasneH pexum N

HobasneHo 6onblUe 0TNaf0YHbIX AaHHbIX

icnpaBneHo gpbiraHbe MOTOPOM NPU 3apsake

21 Hosbpsa 2019

CoenanTe 3KCNOPT KOHPUIypaLnmM (MM CKPUHLLIOTbI), NOCne 06HOBNEHMS HaXKaTb «CTepeTb BaHKK
NamMaTU» B KOHTPOSIIEPE M Nepe3anyCcTuTb. YacTb HAaCTPOeK NPUAETCS BBECTU 3aHOM0 BPYYHY!IO.

1 3

Aucnnent v0.57 B

llobaBneHa HacTpoika CAN KHOMOK
[lobaBneHa HaCTpoWKa MHBEPCUN BXOAa
MepepaboTaHa cTaTUCTUKA

[lobaBneHbl PUAbLTPLI HA aHaNOroBble BXOAa

KoHnTponnep v0.7.9 ==

MonHocTbio NepepaboTaHa NOrMka ynpasaeHns, MOArOTOBIEHO K MHTErpaLuum ¢ bmc.

HobasneHo:

IHBEepTUPOBaHHbLIN BXO4 TOPMO3a

HacTponka 3X NO3NLUOHHOI O NepekodaTeNIs CKOPoCcTen A5 TOro YTobbl CKOPOCTK
nepeksloYanncb nocsenosaTtesibHo 1-2-3

HacTpoiika 06bl4HOr0 nepekntoyaTens CKOPOCTW - KHOMKKW Un nepekyaTenb

llobaBneH TepmogaTynk motopa NTC10k B:3380

KoMaHbl nepe3arpy3ku/oTKAIOYEHNA N0 KaH LWNHe

KHonKa BKtoYeHWa HerTpanu, cbpacbiBaeT nepekyaTesb CKOPOCTEN

CkopocTb 0 = HelTpasb, OTK/OYAET PYUKy rasa. MoXXHO akTUBMPOBATb 13 MEHIO 40N PeXMMOB. lNpu
BKJIOYEHUM ByleT aKTUBMPOBaAH 3TOT PEXUM

VIHKpeMeHT 1 OeKpeMeHT CKOPOCTU B KOHTpo1epe

[eTeKkT HanpsXKeHna Ha ha3ax, NPy HaANYMn HanpsxeHns bonee 4eM yKa3aHO B HAaCTPOKe
«YpoBeHb geTekTa» byaeT OTKJIIOYEHO ynpaB/eHne Ha CToA4YeM MOoTope

Pa3HeceHbl 3aWMThl N0 HanpsXXeHuo, fobasneHa 6J0KMPOBKA MNPU HU3KOM NUTAHUK

[onosHNTE NbHblE PeXUMbl YIpaB/ieHUs, C pa3fesibHON HAaCTPOMKOW YCKOPEHUI 1
OTKJIIOYEHNEM/BKIOYEHMNEM 0N (PYHKLNRA

bfioKnpoBKa rasa tenepb NokanbHasa n CAN - oTaefbHO

JInmMnT TemnepaTypbl MOTOpa Mpu 3apsagke

MeZnaHHbI PUALTP MO NUTAHWUIO

®unbTp yCTpenHeHus ¢ oTbpacbiBaHMEM KpanHUX 3HAYEHUN Ha PYYKy rasa v TopMmo3sa /19 BXOLOB
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KOHTpoepa

WcnpasneHo:

OnpeneneHune Hanps>xeHnsa 3apaaku npu HebobLwon pasHuue ¢ baTapenHbiM

O6HOB/IEHbI HEKOTOPbLIE 3HAYEHMA MO YMONYAHUIO

Hebonblimne ncnpasneHns n obHOBNEHNS B MEHIO

bar noacyeta CRC npu coxpaHeHHU

OcnabneHue npu ckopocTn 6onee 126%

MonpaBneHbl YacTOTbl U3MEPEHUN LWH NMUTAHUSA

baTapenHoe nuTaHWe Tenepb M3mepsaeTcs ¢ Yactoton UMM, 3awmTa OT nepeHanpsKeHuns
3HAYMTENbHO yyYLleHa

YbpaH rnoK ¢ MHBEPCMEN TOKa NPU TOPMOXKEHMNN

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

Mpy HaCTPOEHHON KHOMKE NUTaHUSA ANCnAen He byaeT BKAOYATLCA NPy NogaYve NuTaHns
MoaKpyYeHbl KO3(MLIEHThI perynatopa Hanps>KeHus n Toka ana 6onee 6bICTPOro oTKANKa
YnydweH getekT, nobasneHa obpaboTka K3 n nonpasneH TanmayT

[lobaBneHa HacTpoika BNOKMPOBKM NpK 3anycke, Ana paboTel BMecTe ¢ 610KMPOBKON 3KpaHa no
napoJito. MNpun 0TCYTCBUMN 3KPaHa €e HY)KHO OTKJII04aTb
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