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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.

21 Niona 2023

: )

KoHuTponnep v0.8.12 =
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HlobaBneH MPPT gnsa 3apsifikn OT COJTHEYHbIX NaHenen

llobaBneHa 610KMpOBKa rasa Korga TopMo3 HaxaT

NicnpasneH 3ByK «Tpaneunmn» B pexume FOC

[lobaBneHa HenTpaab No Tanmepy

KHOMKa BbIKNOYEHNS OTKAOYaeT 6e3 oTnyCcKaHus

icnpaBneHne akTUBHOIMO TOPMO3a KOria OH He BKJOYEH (M TPACKN TOXe)
[lobaBneHa HacTpoiKa peayKLuum moTopa

Speed kp n3meHeH no ymonyaHuto Ha 0.1

NobaBneH oTAENbHbIM PEXUM Fa3a MOLWHOCTL + TAra
cnpasneHo ctupaHme baHkoB Korga oba 6aHka NamMsaTy NOHbIE
YBesivyeH coBUr Toka npu ctapte ona P24F

[lobaBneHa nHAMKaLMa MOLWHOCTI B MeHIo MNpeobpa3oBaTens
Hebonblume ncnpassieHns TekCTa napaMeTpoB

NlobaBneH pexxnm NoCTOAHHOW 3anncuy siora

PacyeT TemnepaTypbl BbIHECEH B OTAE/NbHbLIN (hai

KannbpoBka ToKa Tenepb COXpPaHAETCS TOJIbKO MOC/e 3aBEPLUEHUSA TeCTUPOBAHMUS
llobaBneHa owmnbka Koraa KannbpoBka BHe AMana3oHa

MWH TOK 3apaaku 6aTapen MOXKHO BbICTaBUTb B 0

HobasneH NTC10k B:3500

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

COBWI MeHI0 norrepa paccynTbiBaeTCs Ternepb aBTOMaTUYeCKU
N3mepeHmne Toka FOC ADC ons P24F nameHeHo ¢ ADC3 Ha ADC1+2
YOaneHa HMU3Kaa CKOPOCTb NMpu n3MeHeHUn HZ pexxuma
NlobaBneH hnar roToOBHOCTU Kpyun3a

[lobaBneHa 610KMPOBKa ra3a Korga HaxaT TOPMO3

HlobaBneH PWM pexum Hu3kunx nynscauni (ans FOC)

DMA ypaneHa n3-3a TpoHon bydepnsaunm (ncnpasieHne 3ByKa)
llobasneH nar 6J10KNPOBKYK rasa

Bbibop cekTopa SVM BbiHEeCeH B OTAEJ/IbHYI0 (DYHKLMIO

NobaBneH nHaekc 610KMPOBKM MO MMEHU DYHKLMUN

YBesinyeHbl NnapamMeTpbl OTK/INKA rasa

JonpeXxnmMbl Tenepb Mo yMOJHaHUI0 UMEIOT PeXNUM rasa = Tara

1 Nionsa 2023

1t

Mukponaut v0.6.4 =—

HobaBneH akcnopT/MnopT

HobasneH TepmonaTyuk KTY84

NlobaBneHa KHOMKa «aBapuinkin», paboTaeT faxke eCc/iv BCe OTKJIIOYEHO
[lobaBneH cTpob 3hHeKT Npu TOPMOXKEHUN

[lobaBneHa nepenaya gaHHbIX no LEVCAN
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7 Mas 2023

KoHnTponnep v0.8.11 ==

HobaBneH ALanTyBHbLIN peXxuM rasa (no ymonyaHuo 6%)
NlobaBneH pexxnm pyykn rasa - MOLLHOCTb

[lobaBneHo perynnpoBaHune ypoBHs PAS KHonKamu

llobaBneHa MuHUManbHasa Tara ans ctapta PAS paTyvka faBneHuns
Owwnbka xonnoB Tenepb 0TobpaXKaeTCa Ha IKpaHe

3meHeHa norunka owmnbKn xonnos

DC-DC Tenepb nokasblBaeT TOK Ha Kaxxaou hase

[lobaBneH NnoTeHUManbHbIN PUKC Apaneepa TF21904

B koa PhaseResponse nobasneH Bbibop a3

O6HoBNIEHbI Ha3BaHWA hlaros ANS OWMOOK AAaTYNKOB
HobaBneHbl hasHble TOKN 1 Hanps>xeHusa B aeTekTe LR
HobasneH PAS dpunbTp HanpsxxeHus

[lobaBneH Bbibop PAS Hanps»xeHus (ra3s unm vpas)

HobasneHsbl HoBble BXoabl (11-113)

Bxogbl nepenMeHoBaHbI

HobasneHbl nposepku B HWPort HAL

[lobaBneHa KoOMMNeHcauma TepMoaaTymnKa

NobasneHa TemnepaTypHas koppekumsa DAC 3awwmThl
HobasneHo 5V ons ocnabneHuns

VBUS pacyeT nepemelleH 8 RAM

llobaBneH KocTblb gnsa FreeRTOS-gcc

[eTekT conpoTusneHuns Tenepb ncrnosbsyet 50% wum

HoBbIn cnocob cnHXpoHM3auumn TanMepa Oas HapacTalolwero pexuma (oetekT R)
[eTekT LR BKJItOYEH B MOJIHbIA OETEeKT

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

[obaBneH QUAbTP MUH. Lara X008 N0 BpeMeH!

NobasneHbl anpekTusbl 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)
NobaBneH Kog oXXnaaHna ons LeTeKTa CONpoTUBIEHNS
icnpaBneHa owmnbKa HanpsXKeHUs B eTEKTE CONPOTMBIEHMNA
VicnpaBneH HeraTueHoe NoToKOCLenJieHne

OTkntoYveHsl MTPA, FW 1 gpyrue onuuv ons KanmbpoBKu X0/110B
[obaBneH ALanTuBHbLIN ra3 B AOM. PeXUMb

CTpykTypa yrnpasneHnsa onTUMn3npoBaHa

MapameTp Aumut vq ybpaH, Tenepb BKJOYEH MO YMOJYaHMIO
[lobaBneH no ymonyaHuio MTPA pexxum no akTuesHomy Q ToKy
Hebonbwune ontuMn3aunm FOC

llobasneH TIM1 B cKpuNT NMHKepa
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KoZ xo0/110B nepeMeLleH B HapacTaHue, FOC B cnagaHue (ucnpasneHne wyma 1)
DMA B LMKNMYHOM pexxume, MeHblle Koga, 3PdeKT ToT-xe

JobaBneHbl hunbThbI WyMa Ha vd vg 4TOObl YMEHbLUNTb NEPEKIIOYEHNE CEKTOPOB (MCrpaB/ieHne

Wwyma 2)

XpaHunuwe aaHHblx 06HoBNEHO, fobaBneHa cucTeMa BepCUi
icnpaBneH HeBMAUMbIN har owmnbky B norrepe

O6HoBNEHbI AethoNTbl lorrepa

v0.8.11

Hebonbline onTMmsayum

MapameTpbl FOC B norrepe B ObICTPOM peXxmMme 3aMeHeHbl Ha (UNbTPOBaHHbIE
FOHWUT TeCTbl XpaHnAnLWa AaHHbIX 0OHOBNEHDI

icnpaBneHbl HECKObKO 6aroB B XpaHWanLLE AaHHbIX
LEVCAN obHoBEeH C nocneaHUMmn hukcamm

NobaBneHbl 4ONONHNTENbHbIE TECTLI 419 XPaHWIWLA

Y6paH mycop u3 startup

icnpaBneHo 3aBucaHune fiorrepa no OTK/IOYEHMUIO IKpaHa
Kaw norrepa nepemelleH B8 SRAM2

FOC pid oTkaTmnca go v0.8.9

CkopocTb yBenn4ynHa o 200%

1

Auncnnen v0.80B =

I3MeHeHO coxpaHeHue Nno nafeHnto HanpsXXeHns
NcnpasneHunsa B LEVCAN

icnpaBneHus B COXpaHEeHUN HACTpoekK
MoynHeHbl RPM B MH(O CTpOKax

7 Mas 2023

KoHTtponnep v0.8.11 =

[lobaBneH AnanTUBHLIN peXuM rasa (No ymonyaHuto 6%)
[lobaBneH pexxum pyykiu rasa - MOLHOCTb

llobaBneHo perynnpoBaHune ypoBHsa PAS KHonKamu
[lobaBneHa MuHuUManbHasa Tara ans ctapta PAS paTynka gaBneHus
Owwnbka xonnoB Tenepb 0TOOpPaXKaeTCA Ha IKpPaHe
i3mMeHeHa norvka ownbKn xonnos

DC-DC Tenepb noka3biBaeT TOK Ha Kaxxaoun haze
JobaBneH noTeHuManbHbIN UKC Apansepa TF21904

B kop PhaseResponse nobasneH Bbibop a3

O6HOBEHbI Ha3BaHUA hnaroB Aas ownboK AaTYMKOB
[lobaBneHbl ha3Hble TOKU N HanpsXXeHus B aetekTe LR
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HobasneH PAS punbTp HanpsxeHus

HobasneH BbIbop PAS HanpsxxeHUs (ras unm vpas)
JobasneHbl HoBble Bxoabl (11-113)

Bxofnbl nepeMMeHoBaHbI

[lobaBneHbl nposepkn 8 HWPort HAL

[lobaBneHa KOMMNeHcauma TepMoaaTymnKa

[lobaBneHa TemnepaTypHasa koppekuns DAC 3awwnTbl
JobasneHo 5V ansa ocnabneHus

VBUS pacyeT nepemeuleH B RAM

[lobaBneH KocTblb gnsa FreeRTOS-gcc

[leTekT conpoTusaeHnsa Tenepb ncrnosbsyet 50% wum

HoBbI CNOCO6 CMHXPOHM3aLMM TaMepa AN HapacTaloLlero pexuma (oetekTt R)

HeTekT LR BKJIIOYEH B MOJIHbIA AeTeKT
[lobaBneH OeTeKT KHOMKM Ha aHanoroBoM BXxoZie TOPMO3a

[lobaBneH aeTekT BKAYeHUss MTPA no pasHuue nHAyKTuBHocTen (30%+)

[lobaBneH hunbTp BXoAa X0J1/10B

[lobaBneH GUNLTP MUH. LWIAra X010B N0 BPEMEHMU
llobasneHbl anpekTumsbl fallthrough

[lobaBneHa npoBepka pasMepa NapaMeTpoB Yepes warning
Hebonbwune ncnpasnenus s 11-113

HeTekT LR nepemelleH B KOHel,

HobasneH unbTp noptos 11-113

JobaBneHa hyHKUUS BKIOYEHUS ra3a (0bpaTHas K OTKJIOYEHWUIO ra3a)

[obaBneH Koa oXXupaHus Ona geTekTa ConpoTUBNEHMUS
WcnpaBneHa owmnbka Hanps>XeHns B IeTeKTe CONPOTUBEHMS
WcnpaBneH HeraTMBHOE NOTOKOCLENIEHNE

OTknoYeHbl MTPA, FW 1 gpyrue onuumn ans KaambpoBKn X0n108

[lobaBneH ADanTUBHLIN ra3 B AOM. PEXUMbI

CTpykTypa yrnpaBaeHnsa onTUMU3npoBaHa

MapameTp nMmMuT vg YbpaH, Tenepb BKJOYEH MO YMONYaHUIO
NobasneH no ymonyaHmio MTPA pexxum no akTUBHOMY Q TOKY
Hebonblwmne ontnuMmsaymm FOC

llobasneH TIM1 B cCKpuNT NMHKepa

Kon xonnoB nepemelleH B HapacTaHue, FOC B cnagaHue (McnpasneHue wyma 1)

DMA B LMKNMYHOM pexxume, MeHblle Koga, 3PdeKT ToT-xe

Hob6aBneHbl hunbThl WyMa Ha vd vq 4TOObl YMEHbLUNTL NEPEKJIIYEHNE CEKTOPOB (MCnpaBaeHne

Wwyma 2)

XpaHunuuie gaHHbIX 06HOBNEHO, AobaBneHa CMCTEMA BEPCU
WcnpaBneH HeBuAUMbIN dnar owmnbkm B norrepe

O6HoBNEHbI AedoNTbl orrepa

v0.8.11

Hebonblwne ontTuMnsaumm

MapameTpbl FOC B norrepe B ObICTPOM peXxmMme 3aMeHeHbl Ha (UNbTPOBaHHbIE

FOHWT TeCTbl XpaHUANLLA AAaHHLIX 0BHOBEHBI
licnpaBnieHbl HECKO/IbKO Baros B XpaHuiunLLe AaHHbIX
LEVCAN obHoBeH C nocneaHUMmn hukcamm

JobaBneHbl LONONHUTENbHBIE TECTHI AN XPaHUAULLA
YbpaH mycop u3 startup

icnpaBneHo 3aBucaHune fiorrepa no OTK/AIOYEHMUIO IKpaHa
Kaw norrepa nepemelleH B8 SRAM2

FOC pid oTkaTunca go v0.8.9
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CkopocTb yBenun4ymnHa go 200%

1 3

Aucnnen v0.80B =

I3MeHeHO coxpaHeHMne Mo nafeHnto HanpsXXeHns
NcnpasneHusa 8 LEVCAN

VicnpaBneHnsa B COXpaHeHUN HAaCTPOeK
Mo4nHeHbl RPM B MH(O CTpOKax

8 deBpana 2023

Kontponnep v0.8.9 ==

Mocne obHoOBNEHUSA HEODOXOAMMO MPOBECTN HACTPONKY MOTOpPa 3aHOBO! [lJaHHOe 06HOBNIEHME
ncnpasnget 6ar ¢ 3a4HMM X040M NpeabloyLLIen BEPCUN, @ TakKe HEKOTOpble NpobieMbl HefaBHO
BbIMYLLEHHbIX KOHTPOJ1/1epOB. 3BeCTHbI NpobaemMbl CO CTapTOM Nof 60/bLLIMM TOKOM, KOTOpble byayT
NCMNpaBJieHbl MO3Xe.

[obaBneHa fornka yCTaHOBKW NpepbiBaHNNA.

NobasneH dnar «nynbCcaumm HanpsXXKEHNS» JAS MANThbI.

HobasneH casur DAC 0THOCMTENBHO CbIpbIX AaHHbIX AN KannbpoBKM.

WNcnpaeneH cbpoc peructpa EXTI-PR B norrepe.

icnpaBneHa HenTpaab AN MacTep-KOHTPoANepa.

DAC caBur obHoBnEH ANSA MANTHI.

VicnpaBneH pesepc Ha Tpaneuuu.

VicnpaBneH pesepc Ha be3paTyumke.

NobasneH napameTp «PunbTp NPOCTONA» AN XOJJIOB.

Yron gaTynMKoB MCNpaBeH, Tenepb nepexoq co casmrom, 6es nHtepnonaumm — 6e3 casura.
AA3bIK fIorrepa 3aMeHeH Ha aHrIMNCKUIA (A9 BebcanToB KOTOPbLIE HE YMEIOT B KOAUPOBKY 1251).
HobasneH nar owmnbkm B norrep.

Y6paHo ycuneHue Toka Ha cTtapTe B FOC.

FOC yron Tenepb 6€3 n3MeHeHu.

FOC cekTopa COOTBETCTBYIOT Tpaneyunu.

[lobaBneHa gon. 3agep»xka MepTBoro BpemeHun B FOC.

lobasneH cOpoc HacCTpoeK No pasgenam.

14 OKTAOpsa 2022

. )

Auncnnent v0.75B w==
[lobaBneHa BO3MOXXHOCTb NPUHYAUTENLHOr0 06HOBAEHNS YCTPONCTB.
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DKCNOPTUPYINTE HAaCTPOMKKM nepeq obHoBNAEHNEM, 0OHOBMTECH, MOTOM UMMOPTUPYNTE!

HobaBneHbl Naponn ona BXofa B MEHIO YCTPOWCTB M BbIXOAA W3 MNAaBHOMO 3KpaHa.
HacTpanBaemoe orpaHuyeHne NHAMKauMm Makc CKOpOCTK B CTaTUCTUKE.
NcnpaeneHa paboTa SD KapThl, noaaep>xka exFAT kpome 0bHOBNEHNS SKpaHa.
HobaBneHa HaCcTpoMKa MUH-MaKC MHAMKALWUN (ha3HOro TOKa.

[lo6aBneHO MeH0 NPUHYANTENBHON MPOLUMBKN YCTPONCTB.

icnpaBneHa BO3MOXXHOCTb MHBEPCUM PYYKU TOPMO3a.

WcnpasneH nokasomeTp Wh nipu 6onblumnx pacxogax.

YOaneHa npokpyTKa MH(O CTPOK B TeMe NH(O CTPOK.

®a3Hbl TOK B MH(O-CTPOKe Tenepb 0603Ha4YeH Kak Ap.

26 CeHTAOpsA 2022

KoHuTponnep v0.8.8 =
IKCNOPTUPYNTE HACTPONKN Nepen obHoBNEHNEM, OBHOBMTECH, 3arpy3nTe HaCTPONKIM MO YMOHAHUIO
1 NOTOM MMNopTUpynTe!

HobasneH yron MoTopa B forrep

icmpaBnieHbl OWMOKM NOrMKN B COBMELLLEHHOM pexume

icnpaeneH obpaTHbIN BbIBPOC TOKa B MydTe

[lobaBneH napaMeTp orpaHn4yeHns vq ons motopa QS165

icnpaBneHa KannbpoBka TOKa And WYHTa

LEVCAN — 06HOBNEH NAPCUHT 3HAYEHWIN NapaMeTpoB

cnpasneH MuHnMansHbi nepuog WM ana gpansepos TF (FOC)

KoHcTaHTbl DAC 06HOBNSAOTCS B COOTBETCTBUMN C KannbpoBKOM

BpemeHHOe ncnpassieHne gat4ymkos nosoxeHusa aona FOC korga HeT MHTepnosiaumnm
[obaBneH TanmayT rasa 4n4 BHELWHero yrnpasnaeHuns (bar noaHoro rasa nocse Beoja napons)
MHOro Menkmnx ncnpaBaeHn ona TeCTUpoBaHMA nNpu cbopke

8 ABrycta 2022

KoHnTponnep v0.8.7 ==

ObHoBeHa Noruka faT4YnKoB 418 Tpanewmm

WcnpasneHbl npobnemsl ADC

Noruka ADC 3ameHeHa Ha bonee yHnBepCaabHYyto

[obaBneH uMNopT KOHGUrypaumm ¢ KHOMKK

HobasneHa 610KMpoBKa UMMNoOpTa ecav MOTOP KPYTUTCA

PLL nepemMelLeHbl B 0OTAE/IbHbIN hai

VicnpaBneHbl BLIBPOCHI TOKa Npu HaXkaTum TopMo3a (huabTpaumnsa abConoTHOMO WnM)
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YbpaHa lornka «HenpaBubHbLIX XO/JI0B» U3 HaYana MHTepnonaumum
Yny4dueHo ynpaBaeHne CKOPOCTbO Npy peBepce 13 NpsamMoro ABMKeHUS
Jlornka f0aTt4yMKoB MONOXKEHUA OTAENEeHa

USB kopg yoaneH

OcTtaHoBka PWM npu oTnagke gobasneHa B HAL

Tpaneumnsa Tenepb nMeeT 6€30aTHNKOBYIO MHTEPMNONALMIO

Jlornka nHTepnonaaumm yay4ylieHa

YpaneHol rnobanbHble nepemMeHHble No0XKeHNS

NcnpaeneH NaN onopHOM CKOpPOCTH

NobaBneH AMarHOCTUYECKMIN PEXUM B NepekIYaTeNb COCTOAHMA
icnpaBneHo HecKonbko Npobnem anarHoOCTUKK

lobaBneHo 06HOBNIEHME YI1a X0JI/IOB B MEHIO

HobasneHbl nposepkn NaN ona xonsos

MonpasBneH oeTekT yrfia 4Nns nepsoro wara

3C nHTerpaumsa Tenepb MMeeT JOMNOJIHUTENbHbIV War 4Tobbl NponyckaTh BbIOPOC, B Cyvae ecnu
OH CnagaeT MeaJsieHHo

CocTosiHMEe feTeKTa AaTYMKOB MOMNpPaB/ieHo, Bbi3bIBAJIO 3aKJNHUBaHWE MOTOpa
[obaBneH 4acTOTHbIN CTapT 415 6e34aT4MKOBOro pexuma (Tpaneuns)
MapamMeTp 4aCTOTHOro yrnpaBaeHnsa NCnoab3yeTcs ansa 6e3naTyMkoBOro CTapTa, Mo yMony. Tenepb
=2

NobasneH aHKoLEP

HacTponka NoATSXKM 0aTYNKOB yaaneHa

HobaBneHo MeHI0 3HKOAEpa

[lobaBneH feTekT aHKoLepa

ObHoBNEHa NOTrMKa AaTYNKOB MOM0XKEHNS, AeTEKT Tenepb NAeT Yepes Hee
[lobaBneH BbICTPLIN henn onpeneneHns XonnoB

MepemeLleHbl BX0OA4a X0/110B 4TOObI COOTBETCTBOBATL TaMepy

PacyeT CKOpPOCTU U3MeHeH

PacyeT Rads nepemelleT B (hansl 4aTHYUKOB MONOXKEHUSA

ERPS cyeT4yuk 0bHOBMIEH C hULTPOM HanpasaeHUs

NobasneHa kannbpoka yrna sHkogepa

[obasneH Bbixoa 13 pyHKkumm RCPWM

[obaBneHo Ha3Ha4YeHe NOPTOB Ha 3HKoAep

HobasneH Bbixog n3 yHKUMN PAS

ADC nopTbl nepeHa3HaveHbl

MonpaBniieHo 06HOBNEHNE HEKOTOPbLIX NapamMeTpoB

[lobaBneHa NHMOPMaLMS 0 SIHKOAEPE B MEHIO O YCTPONCTBE

HobasneH E cyddumkc ans sHkoaepa

®narn OV n UV pa3geneHsbl

Kof TeCTMpoBaHMA NepeMeLleH B OTAENbHbIA (han

OnTumMm3mpoBaHsbl #include

Cosur B Tpaneumnm oTKAOYaETCA Tenepb Ha cefyolen KoMMyTauum
YnyyueHa noruka BkJ4eHns ocnabneHmsa 4tobbl n3bexxaTb pe3Koro TOPMOXXEHUs Npu ocnabneHnn
HobasneHsbl onTummsaumm FOC

HobasneH numnt FOC vq oo nnMunTa BekTopa vg-vd, 4Tobbl ocnabneHue pabotano nyyuwe
(HeorpaHn4YeHHbIM vq faBan bonee xyalwme napaMmeTpsl ocnabneHns n MHorga Bbi3biBas 3aBMUCaHMe
ocnabneHuns)

llobaBneHa komneHcaumsa Dead time B Tpaneymm

NobaBneHa noruka geTekTa noTepu ynpasneHuns

NobaBneH cepuinHbI HOMep

[lobaBneHbl KOHCTaHThI KaJIMbpPOBKK
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HobaBneHa noruka kannbpoBKM Npu NpoBepKe xenesa
flobasneH FreeRTOS MOHUTOPUHI CTeKa

OnTumMmMsnpoBaHa npouenypa TecTa

O6HOBEHbI MpoLeaypbl KPUTUYECKNX YHaCTOB KoAa
WcnpasneH yaap Toka ecnm FOC ocnabeHne 66110 NpUHYANTENBHO OTKIOYEHO
3aMeHeHa KOHCTaHTa 4acToThl LM

OBHOBNIEHO MEHIO [aTUYNKOB NOJI0OXKEHUS

JNloruka ¢nara nepeocnabneHus ncnpasneHa

icnpaBneHo o6HOBNEHME NapaMeTpoB B MeHto PAS
MepeHeceH bycT FOC B NOrnky nepeksoyeHns CEKTOPOB
HobaBneHa noruka crnaxmeaHma PLL Ha HU3KOWN CKOPOCTH

6 Anpensa 2022

1t

Mukponaut v0.6.3 =—
icnpasnieHO MeHI0 HaCTPONKK TeMnepaTyp.
[obaBneHo OTKNOYEHNEe MOpraHns NOBOPOTHUKAaMUK, YCTAaHOBUB «BpeMs Bbiki = 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 feOSITHblIE HACTPONKMW.

[lobaBneHa 6n10knpoBka ynpasneHuns Ha 10 cek Npu NOJIHOM Neperpese.
Hebonblume ncnpaBieHUs MeHo 1 3KcnopTa.

20 fluBapsa 2022

KpuTnyeckoe obHOBMIEHNE A5 HOBbIX KOHTPOJIIEPOB 1 XOT(UKC Ana 6F/12F n ctapbix 24F.
CoxpaHuTe KoHUr nepen o6HoBNEHMEM, NOC/ie 0OHOBNEHNS 3arpy3nTe HACTPONKM MO YMOJTHAHMIO 1
NMOTOM CBOW KOHQUr.

Ba)xHo!

Ecnm Baw bopToBOM KOMMbIOTEP UMEEeT Npowwmneky v0.60B nan HUXXe, a KOHTpoiep V.7.18 1 Huxe,
TO CHa4Yana HeobxoanMo 06HOBUTb BCE YCTPONCTBA, KpoMe bopToBOro KomnbloTepa. MNMoCKobKyY
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NMPOTOKON MEHIO HOBbIN, CTapble YCTPONCTBA He ByayT BUAHbLI B MeHI0. [locne 3aBepLueHmns
0bHOBNEHNS YAEPXKMBANTE NEBYIO KHOMKY HECKOJIbKO CEKYHN, YTOObI BLINTU U3 OBHOBIEHHOI0 MEHIO
ycTponcTBa. Ecnim kHonka He cpaboTaeT, BaM HY>XXHO COPOCUTL MUTaAHNE UK NEPENOAKIIIOYNTD
kabenb CAN B bopToBOM KOMMNboTEpe. [Tocne Toro, Kak 06HOBMTE NPOLUNBKY BCEX YCTPONCTB —
obHoBMTe bopToBON KOMMbIOTEp. CaenanTe COPOC HACTPOEK KOHTPOIIEpa (3arpy3nTe HAaCTPOWMKM No
yMOJil4aHu0) nocne obHoBNeHNS. Mbl pEKOMEHAYEM CHOBA 3aMnyCTUTb B KOHTPOJI/IEPE aBTOHACTPONKY
MOTOpa, €CK Bbl AeNanan UMNOPT NapaMeTpoB. ABTOHACTPONKY ra3a/TopmMo3a, NOAKMOYEHHbIX K
BopToBOMY KOMMNbIOTEPY, TEMNEPb HALO AeNaTb B MeH BOpTOBOro KoMMblOTEpa.

Kontponnep v0.8.5 ==

O6HoBNEHA DYHKLNS COXPaHEHMA NapaMeTpoB, obaBneHbl OHUT-TECThI.

[lobaBneHo OTKNYEHNE My Tl NPU HaXXaTuK TOPMO3a.

HobaBneHa onunsa BkaYeHns MTPA.

USB 4519 NogK/04EHUSA K KOMMLIOTEPY OTKJIKYEH MO YMONYaHuio, B byayuiem bynet yoaneH.
WNcnpasneHsl P1 P2 LM BbIXoabl.

CtaTtuctuka paboTbl cHUTAET CPEAHIO TeMMNepaTypy TOJIbKO Koraa 3anuTaH MoTop.
[lobaBneHo oTKAOYEHNE NOATSXKKN XON1/10B.

PasnnyHble ncnpaBneHnsa B CUCTEME COXPaHeHuns.

WcnpasneH NaN ons getekta CONPOTUBNEHUS.

WcnpasneH nMnopT 1-ro napaMeTpa B KaXK4oM pasgene.

XOTGUKC 019 KoHTpossiepos 6F/12F n ctapbix 24F.

18 OkTabpsa 2021

CHayana Heobxoammo 06HOBUTL BCE YCTPOWCTBA, KpoMe bopToBOro komMnbioTepa. MoCKobKy
MPOTOKO/1 MEHIO HOBBI, CTapble YCTPONCTBa He ByayT BUAHbI B MeHI0. [ocne 3aBepLieHns
06HOBNEHUNS YAEPXKMNBAWTE NIEBYIO KHOMKY HECKONBbKO CEKYHA, YTOObI BbINTU 13 0OHOBNEHHOr0 MEHIO
yCTponcTBa. Ecnm KHonka He cpaboTaeT, BaM HY>KHO COPOCUTb NUTaHUE MU NEPEnOaKIOYNTb
kabenb CAN B bopToBOM KoMMbloTepe. Mocne Toro, Kak 06HOBMNTE NPOLUMBKY BCEX YCTPONCTB —
obHoBMTe BopToBON KOMMbIOTEp. CaenanTe cOPOC HACTPOEK KOHTPoOJIIepa (3arpy3nTe HaCTPOMKKM No
yMo4aHuio) nocne obHoBneHns. Mbl pekoMeHAyeM CHOBa 3aMyCTUTb B KOHTPOJI/Iepe aBTOHACTPOMNKY
MOTOpa, eCAN Bbl AeNanu MMMNOPT NapaMeTpoB. ABTOHACTPOMKY ra3a/TopMo3a, MOAKIIOYEHHbIX K
BopToBOMY KOMMbIOTEPY, TENEepb HaA0 AenaTb B MeHi0 bopToBOro KomnbloTEpa.

1 3

Aucnnent v0.71B =

MepepaboTaHo MeH!1o.

Bce HacTponkn 6OpTOBOro KOMMbIOTEPA NEPEHECEHBI B OTAEJIbHOE MEHIO.
JobaBneH Nokas COCTOAHNSA BXOA0B 3KpPaHa B HAaCTPOMKaXx.

[obaBneHbl PyHKLMM NOPTa: OTKOYNTL NOACBETKY, 3a6/10KMPOBaTb IKPaH.
[obaBneHbl 0TAENbHbIE XOTKEWN NPU 3apsaKe.

[obaBneHbl XOTKEN KOPOTKNM Ha)KaTHEM.
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[lobaBneHbl HACTPOMKKM AMana3oHa pyyek rasa/TopmMosa NoAKMOYEHHbIX B 6OpT.KOMM.
llobaBneHa HacTpoika obwiero npobera, 4Tobbl MOXXHO ObISIO BOCCTAHOBUTL 06Lwmi npober.
Cbpoc obuien cTaTUCTUKK He cbpacbkiBaeT rnobanbHbI npober.

[lobaBneH MMNOPT/3KCMOPT HAaCTPOEK.

NobaBneHbl MKOHKWN Ha rNaBHbIN 3KPaH (TOPMOXXEHME, IMMUT TOPMOXKEHUSA, Yepenaluka, ownbka
MOTOpPa/KOHTpONNEPA, HEMCMPABHOCTL baTapen).

C HOBbIMM KOHTpPOJIJIEpaMM CKOPOCTh MPOLLMBKN YCKOPEHa B 6 pas.

Tak)xe CKOPOCTb 3amnuncu siora C HOBbIMW MPOLLUMBKAMK A0JKHa ObITb BbiLLE.

NlobaBneHa NpoKpyTKa TeKCTa B MEHIO.

O6HoBMEH NnoroTmn.

[lobaBneHbl 6onee nHpoOpMaTMBHbIE COOBLEHNA ONa eNCTBUIN cbpoca C BBOAOM Mapos.
[lobaBneHbl NapameTpbl KOTOPbLIE MOXHO 3anpocuTb nNo CAN wuHe.

===v0.71

icnpaBneHo pefakTUpoBaHME HEKOTOPbIX MapamMeTpoB.

O6HOBJIEH MMMOPT/3KCNOPT NapaMeTPOB.

OfomeTp Tenepb MMMOPTUPYETCH, 3HAYEHME B Lie/blX eAnHMLAX.

icnpaBneHo MuraHne KHOMOK Nnpu BBOAE NMapons.

icnpaBneH 3apsafHbIN 3KpaH, NOMNpaBieHO MUraHNEe KHOMOK.

lNonpaBneHbl Ha3BaHNA NH(O-CTPOK.

licmpaBnieH 3aros0BOK Npv BBOAE Maposs.

KoHnTponnep v0.8.2 ==

HobasneH raodawmn USB (HyxeH USB kabenb noakntoveHHsbin 8 PWM nopT).
HoBbin npoTokon napameTpoB LEVCAN ¢ 60/1bLLMMN BO3MOXXHOCTAMMA.
NobaBneHo MeHI0 CTaTUCTMKK 3a NOE3LKY B KOHTPONNIep:

- BTH ncnonb3oBaHo/MoTpayYeHo/3apsXeHo.

- A4 NCNOJIb30BaHO/MOTPaYeHO/3apsaxKeHo.

- MpubnnsntenbHasa 3hHeKTUBHOCTbL MOTOPA, CPEeAHAN U TeKyLLas.

- PacyeTHas Tara Ha Bajsy MOTOpa.

i3mepeHune TeMnepaTypbl TENepb pacynTbiBaeT CONPOTUBNIEHME T-AaTHMKa.
Yny4yweHo onpeneneHune kV.

WcnpasneH 6ar ¢ 4OArMM OTKIMKOM Ha TOPMO3 NPU MeJIEHHbIX HaCTPOMNKax CKOPOCTU U3MEHeHUs
TOKa.

ledont ong scex noptos Tenepb BbIKJIL.

[lobaBneHa HaCTPOWNKa CWJibl KHOMKKN TOPMO3a B % (MPOLEHT OTHOCUTENLHO (Pa3HOr0 TOKa
TOPMOXEHMS).

[obaBneHa HaCcTponKa TOPMOXKEHMNSA NPK OTNYLLEHHON pyyKe rasa.
[obaBneH feTeKT CONPOTMBEHUSA N MHAYKTUBHOCTM MOTOpa.

HlobasneHa MTPA noruka (Tonbko gns IPM moTopos).

VcnpaBneHo BkAoYeHWe ocnabneHns npm HaxaTum TopMo3a.

HobasneHo 6onble CAN KoMaHa.

HobasneHo 6onble NnapaMeTpoB KOTOpPble MOXHO 3anpocuTb nNo CAN wuHe.
HobasneHo 6osblUe HAaCTpoeK slorrepa.

[obaBneHbl HAaCTPOMKKN HUILTPOB XOJI0B AN OTNALKN LepraHbs.

JobasneH BbI6Op NPedPUKCOB K UMEHN KOHTPOIEPa.

===v0.8.2
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NlobaBneHa onumsa 3arosioBKa B ore.
MonpasfieH NepeBo HEKOTOPbLIX COOBLLLEHNIA.
B netekTe pyyek gobaBneHbl coobieHns ownbKu.

1 3

Mukponaut v0.6.1 =

HoBbin npoTokon napametpos LEVCAN.

Hebonblume ncrnpasneHus.

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

=== V0.5

NcnpaeneHobl PWM 10. Tenepb paboTatoT :)

[lobaBneHbl noporyn TepmoaaTynka, paboTaloT Kak BUpTyasbHasa KHonka 17 18.
HobasneHa otnpaska nopTos Ha CAN wWKHY.

31 AsrycTta 2020

Mepen obHOBNEHMEM CAeNaTb IKCNOPT HACTPOEK, nocsie 0bHOBAEHNS COPOCUTL HAaCTPONKN ©
MMMNOPTUNPOBATb.

1 3

Aucnnen v0.60B =

icnpaeneH npoBan B pyyKe rasa.

Menkune ucnpasJsieHNs B MEHIO.

O6HoBneH LEVCAN.

YrnpouieHa HaCTponKa KHOMOK, M0 YMO4YaHUIO BCe BXOA4a HaCTpoeHbl B pexxum CAN.
[lobaBneHa nogaepxka exFAT (Ho ancnnen byaeT 06HOBNATLCSA TONbKO C FAT32).
[obaBneH 3kpaH 3apaaku Yepes MoTop.

HobasneH BbIbOp TUNa BLICTPON CTATUCTUKMN.

[lobaBneHo pacluMpeHHOe OKHO COBbITUS.

: 3

KoHTponnep v0.7.18 ==

[lobaBneH rawYalnn norrep :)

VicnpaBneHbl rNoKN 3apafku, XoTs HEKOTOpble 0CTaInCh.

[lobaBneH nnaBHbIN NyCK 3apsakn 1 bonee 6e3onacHbIN AETEKT ha3bl.

MonHocTblo NepepaboTaHo ocnabneHune, Tenepb HE AOKHO XKECKO TOPMO3UTb NOC/E OTMNYCKaHUS
rasa.

NlobaBneHa MMHMManbHas ONopHas CKOPOCTb Aas PID perynsitopa CKOpOCTW.

HobasneHo RC PWM ynpaBneHue Ha P1 nopT (ras/Topmos).
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bonble napameTpoB Oas siorrepa.

BaxxHble mkcbl B FOC ynpassieHun, DC TOK [OJIKEH CYATATLCA TOYHee npu ocnabneHuu.
icnpaBneH penknin 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 BbIBOP pexrMa forrepa n HEMHOMO NMOMPaBJiIeH CTapT /ora.

YbpaHa nepBas CTpoKa sora 4sia COBMeCTUMocTu ¢ datazap.

HobaBneHbl KpMBbIE pyvek rasa/Topmosa.

[lobaBneH fONONHUTENbHbLIN KO3 PULMEHT MOLWHOCTM PAS B AoN. pexxumax.

HobaBneHo nnaBHoe ycKopeHue ANa Kpyn3a n bonblie TpUrrepos OTK Kpyur3a.

Jlornka kpym3a obHOBNEHa - (ha3HbI OrpaHNYeH BbIOPaHHBIM PEXUMOM, HE MOJIOXKEHNEM PYYKM
rasa.

MuHMMaibHaa CKOPOCTb Kpyn3a OrpaHUYMBaEeT ero akTmeaumio.

YBe/IMYNTB/YMEHbLNTbL KPYN3 - MOXKHO YNPaB/sATb CKOPOCTbIO KHoMKamu (nopt = CR+/CR-)
BoccTaHoBNeHMe KpyKr3a - BKOYAeT NOCNeHIOn COXPaHEHHY CKOPOCTb (rnopT - CRr)
[obaBneH NMMUT MOLLHOCTU B pexxumbl 1 baTapeto. 0 = OTKOUYUTb JIMMUT

®uKc oTKOYeHMa 12V no KHorke.

Menkune ncnpasaeHnsa B MeHI0.

PacwmpeHo konnyectso CAN Bxonos o 16.

icnpaBneHus ¢ 3KkCNOPTOM/MMMNOPTOM MapaMeTpOB.

18 MapTa 2020

XOT(UKC AaTHMKa CKOPOCTM 3KpaHa

1 3

Aucnnen v0.59B =

11 MapTta 2020

HobasneH BbI6Op 3KCMoOpTa-uMnopTa KoHdurypaumm ot 1 o 9

Auncnnent v0.58B w==

WcnpasneH 6ar OV pyyku rasa.

icnpaBneH cbpoc CTaTUCTUKK Nocsie 3apaaa

[lobaBneH BbibOp KMY/MUAK

NlobaBneHo 6onblie NapaMeTpPoB B MHDO-CTPOKMN Ha FTABHOM 3KpaHe

[lobaBneH peXxnm ropsunx KiaBu s COBMECTUMOCTU C YHKLUSIMU KOHTPOJI1Epa
licnpaBneHa HaCTpOMKa KOHTpacTa

[lobaBneH pacyeT 3anaca xoaa
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MHoro menkmnx nKCcoBs

KoHTponnep v0.7.12 =

VicnpaBneH 3arpy34mk 4on KoOHUrypaumm

llobasneH BbIbOp 3KCNOpTa-MMNopTa KOHGUrypaumm ot 1 o 9

IMnopT noka3biBaeT NepBot CTPOKY hania KOHDUrypaLmm, MOXKHO YKa3aTb KOMMEHTapuin ans
LaHHOro anna

NcnpasneH pexum N

HobasneHo 6osblUe 0TNAA0YHBIX AaHHbIX

icnpaBneHo gpbiraHbe MOTOPOM NPU 3apsaKe

21 Hosbpsa 2019

ChenanTe 3KCNOpPT KOHMUrypauun (Manm CKPUHLIOTbI), Nocsie 0OHOB/IEHNS HaXaTb «CTePeTb BaHKK
NaMaTW» B KOHTPOJIIEPE 1 Mepe3anyCcTuTb. YacTb HAaCTPOEK NPUAETCA BBECTY 3aHOI0 BPYYHYIO.

1

Aucnnent v0.57 B

llobaBneHa HacTponka CAN KHOMoOK
JobaBneHa HacTponKa UHBEPCMUN BXOAA
MepepaboTaHa CTaTUCTUKA

HobaBneHbl punbTpbl Ha aHaNoroBble BXo4a

Kontponnep v0.7.9 ==

MosHoCTbio NepepaboTaHa SIorka ynpasiaeHns, NOAroTOBEHO K MHTerpauum ¢ bmc.

HobasneHo:

iHBepTUPOBaHHbLIN BXO4 TOPMO3a

HacTpoika 3X N03MUMOHHOM0 NepekYaTens CKopocTen A1 TOro 41obbl CKOPOCTK
nepeksYaancb nocsiegosaTtesibHo 1-2-3

HacTponka obbl4MHOr0 NepeklyaTens CKOPOCTH - KHOMKKN UK NepeknoYaTesb
llobaBneH TepmogaTynk motopa NTC10k B:3380

KomaHbl nepe3arpy3ku/oTKIIYEHUS MO KaH LWnHe

KHonka BKto4eHMa HerTpanu, cbpacbiBaeT nepeksoyaTesb CKOPOCTEN

CkopocCTb 0 = HeNnTpasb, OTKJYAET PY4KY rasa. MoXXHO akTUBMPOBATL U3 MEHI0 AOMN PEXUMOB. Mpu
BKJIOYEHMM By LeT aKTUBMPOBAH 3TOT PEXUM

VIHKpeMeHT 1 JeKpeMeHT CKOPOCTU B KOHTpoJ1epe
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[eTekT HanpsXXeHna Ha ha3ax, NPy HaANYMKn HanpsxeHns bonee 4eM yKa3aHO B HaCTpoKe
«YpoBeHb geTekTa» byaeT OTKJIIOYEHO ynpaB/ieHne Ha CTos4YeM MoTope

PasHeceHbl 3aWuTbl N0 HaNpsXXeHuo, fobaBieHa 610KMPOBKa MPU HA3KOM NUTaHUK
[onoNHUTENbHbIE PEXUMbI YIPaBJIEHUS, C pa3ae/bHON HACTPONKON YCKOPEHWI U
OTKJIIO4YEHNEM/BKJIIOYEHMEM A0M PYHKLMN

BnoknpoBka rasa tenepb siokasbHasa u CAN - oTaensHO

JIumMnT TemnepaTypbl MOTOPa Mpu 3apsagke

MeanaHHbIN PUABLTP MO NUTAHWUIO

OunbTp yCTpeAHEeHNA C 0TOpacbiBaHNEM KpaHUX 3HAYEHUIN Ha Py4Ky ra3a u TopMo3a A5 BXOLOB
KOHTpoJI/1epa

VicnpasneHo:

OnpepeneHune HanpsXXeHnsa 3apsanku npu Hebonbluon pasHuLe ¢ baTaperHbiM

O6HOB/IEHbI HEKOTOPbLIE 3HAYEHMSA MO YMOMYAHNIO

Hebonblimne ncnpasneHnsa n obHOBNEHNS B MEHIO

bar noacyeta CRC npu COXpaHeHHU

OcnabneHune npu ckopocTun bonee 126%

MonpaBneHbl YacTOTbl U3MEPEHUI LLWH NMUTAHUSA

baTapeiHoe nuTaHne Tenepb n3mMepseTcs ¢ YactoTon UMM, 3awmTa OoT nepeHanpsxeHus
3HaYUTENbHO yayYlleHa

Y6bpaH ratoK ¢ MHBepCcren Toka Npu TOPMOXKEHUN

MonpasneHbl TaNMUHIN M3MepPeHUs ToKa Ans obxona rinokos Ha nnaTe 6F

Mpy HaCTPOEHHOWN KHOMKE NUTaHUS Ancnnen He byaeT BKAOYATLCA NpY Nogayve NUTaHns
MoaKpyYeHbl KO3(MLIEHThI PErynsaTopa HanpsXKeHus 1 Toka ana 6onee 6bICTPOro OTKANKaA
YnyyuweH pnetekT, nobasneHa obpaboTka K3 n nonpasneH TanmayT

[lobaBneHa HacTpoka 6NOKMPOBKM Npu 3anycke, Ana paboTel BMecTe ¢ 610KMPOBKOIN 3KpaHa no
naposto. MNpun 0TCyTCBUN 3KPaHa ee HYXXHO OTK/oYaTb
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