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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.

30 CeHTabpsa 2023

PekomeHayeM cHavasla 06HOBUTbL Aucnien! SKCNopTupymnTe KOHGUrypaLmm Bcex yCTponCcTB nepes
obHOBMIEHNEM N UMMOPTUPYNTE NOCae, YTOObl COXPaHUTb HAaCTPOVKM.

1 3

KoHTponnep v0.8.13 ==
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JobasneHbl 06paboTymkm cbpoca

[lobaBneHa bbiCTpasa HaCTPOMKa Hanps>XxeHun baTtapen
WcnpaeneH npeobpasoBaTens ans P24F

llobaBneHo oTobpaxeHune getekTa LR

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

llobaBneHo Bpems bycTa

icnpaBneHa Tpsicka Npu akTUBHOM TOPMOXXEHWM
MNopnpasneH nepuofd LLUNM B Tpaneuunm

1 3

Aucnnen v0.82B =

JlobaBneHa noaaep)xka ypoBHeid 0CTyNa B MEHIO
WcnpaBnieHbl HEKOTOPbIE 3aBUCAHNSA
MonpaBiieHo 0TOOPaXKeHNe peXxnMa Npu HECKOIbKUX KOHTPOJIIepax

21 Niona 2023

: 3

KoHnTponnep v0.8.12 ==

JobasneH MPPT gns 3apagku OT COMHEYHbIX NaHenewn

[lobaBneHa 610KMPOBKa ra3a Korga TOpMOo3 HaxkaT

WcnpasneH 3ByK «Tpaneuun» B pexume FOC

HobasneHa HenTpanb No Tanmepy

KHOMKa BbIKIOYEHNA OTKO4aeT 6e3 0TnyCKaHns

icnpaBneHne akTUBHOIMO TOPMO3a KOrla OH He BKJIIOYEH (M TPACKK TOXe)
[lobaBneHa HaCTpoKa peayKLuum moTopa

Speed kp n3meHeH no ymon4yaHuo Ha 0.1

NobaBneH oTAeNbHbIN PEXUM Fa3a MOLWHOCTL + TAra

NicnpaeneHo cTmpaHue 6aHKoB Koraa oba 6aHka NaMaTy NOJIHbIE
YBenu4yeH CcABUr TOKa npu ctapte ans P24F

JobaBneHa nHankKaumsa MoWHOCTH B MeHio Npeobpa3oBaTtens
Hebonblune ncnpaBieHns TeKCTa NapamMmeTpoB

[obaBneH pexxum NOCTOAHHOW 3annucuy nora

PacyeT TemMnepaTypbl BbIHECEH B OTAENbHbLIN haln

KannbpoBka ToKa Tenepb COXpPaHAETCS TOJIbKO MNOC/e 3aBepLUeHns TeCTUPOBaHUSA
llobasneHa owmnbka Koraa kKannbpoBka BHe AMana3oHa

MuH TOK 3apsaaky 6aTapen MOXXHO BbICTaBuTb B 0

NobasneH NTC10k B:3500

HobasneHa nporpy3ka danna, Korga 3anucb MegneHHas

https://docs.nucular.tech/ Printed on 2026/06/13 22:01


https://drive.google.com/file/d/1vNaq8bavvXalMAGKhQ26NkMAHuTccv6q/view?usp=sharing
https://drive.google.com/file/d/1Pw6ZtwSs_-cPfPVDTtB7H47sWi7LY9y-/view?usp=sharing

2026/06/13 22:01 3/16

MpoLumBKM

HlobasneHa Tabnnua cemnanHra ADC

CoBUr MeHI0 Jiorrepa paccynTbiBaeTCs Tenepb aBTOMATUYECKM
N3mepeHune Toka FOC ADC ons P24F nsmexHeHo ¢ ADC3 Ha ADC1+2
YOaneHa HM3Kaa CKOPOCTb Mpu M3MeHeHUn HZ pexxmma
lobaBneH hnar rOTOBHOCTM Kpym3a

llobaBneHa 610KMPOBKa ra3a Korga HaxaT TOPMO3

HlobasneH PWM pexum Hu3kunx nynscaumi (ans FOC)

DMA ynaneHa n3-3a TpoviHon bydepmrsauum (ncnpasneHne 3BykKa)
[lobaBneH dnar 6J10KNPOBKK rasa

Bbibop cekTopa SVM BbiHECEH B OTAENbHYI0 YHKLMNIO

[lobaBneH nHAeKC 6NOKMPOBKMN NO UMEHN YHKLNN

YBesinyeHbl NapaMeTpbl OTKANKA rasa

JonpexuMbl Tenepb Mo YMOYAHUIO UMEIOT PeXuM rasa = Tdra

1 Nionsa 2023

1 3

Mukponaut v0.6.4 =

NobasneH akcnopT/MnopT
[lobaBneH TepmoaaTyunk KTY84

[lobaBneHa KHOMKa «aBapuUnKm», pa60TaeT hOaXe eC/in BCE OTKJIIOYEHO

[lobaBneH cTpob achheKkT Npu TOPMOXKEHUN
llobaBneHa nepenaya gaHHbIX no LEVCAN

7 Mas 2023

1 3

KoHnTponnep v0.8.11 ==

[lobaBneH AnanTUBHbLIN peXxuM rasa (no ymonyaHuo 6%)
JobaBneH peXxuM py4yKku rasa - MOLHOCTb

[lobaBneHo perynnpoBaHune ypoBHsa PAS KHonkamu
HobasneHa MnHuManbHas Tara ona ctapta PAS faTynka gasneHus
Owwnbka xonnoB Tenepb 0TobparkaeTcsa Ha IKpaHe
i3meHeHa norunka owmnbKn Xxonnos

DC-DC Tenepb noka3blBaeT TOK Ha KaXxaow hase
[lobaBneH NnoTeHUManbHbIN PUKC Apaneepa TF21904

B ko PhaseResponse nobasneH Bbibop a3

O6HoBNEHbI Ha3BaHWA hlaros ANS OWMOOK AATYNKOB
HobaBneHbl hasHble TOKU 1 Hanps>xeHusa B aeTekTe LR
HobasneH PAS punbTp HanpsxeHus
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HobasneH BbIbop PAS HanpsxxeHUs (ras unm vpas)

[lobaBneHbl HoBble BXxoabl (11-113)

Bxogbl nepenmMmeHoOBaHbI

[lobaBneHbl nposepkn 8 HWPort HAL

fobaBneHa KoMneHcaumsa TepMogaTynKa

llobaBneHa TemnepaTypHasa koppekuns DAC 3awnTbl

HobasneHo 5V ons ocnabneHus

VBUS pacuyeT nepemetteH 8 RAM

[lobaBneH KocTbib gnsa FreeRTOS-gcc

[eTekT conpoTmeeHna Tenepb ncnonbsyet 50% LWnm

HoBbI CN0CO6 CMHXPOHM3aUMK TaMepa AN HapacTaloLlero pexuma (oetekT R)
[eTekT LR BKOYEH B MOJHbIN AeTEeKT

[lobaBneH feTeKT KHOMKM Ha aHanoroBoM BXoe TOpMOo3a

[lobaBneH neTekT BkAYeHUss MTPA no pa3Huue nHaykTusHocten (30%+)
[lobaBneH hunbTp BXoAa X0J1/10B

NobaBneH uAbTP MUH. Lara Xo0a10B N0 BPEMEHN

HobasneHbl anpekTussbl fallthrough

[lobaBneHa nNpoBepka pa3Mepa NapaMeTpoB 4Yepes warning

Hebonblimne ncnpasneHus s 11-113

HeTekT LR nepemelleH B KOHel,

llobaBneH punbTp noptos 11-113

fobaBneHa yHKLMA BKIOYEHNA ra3a (obpaTHas K OTK/IOYEHUIo ras3a)
[lobaBneH Ko OXXuagaHma gna geTekTa ConpoTUBIEHMS

icnpaeneHa ownbka Hanps>XeHns B 4eTEKTe CONPOTUBIIEHNS

icnpaeneH HeraTuBHoOE NOTOKOCLIeNIeHne

OTknoYeHbl MTPA, FW 1 gpyrue onuumn ans KaambpoBKU X0N108
HobasneH ALanTyBHbLIN ra3 B AOM. PEXUMbI

CTpyKTypa ynpaBfieHMs oNTUMM3MpPOBaHa

MapameTp AmmuT vg YybpaH, Tenepb BKJOYEH NO YMONYAHMUIO

[obasneH no ymonyanmio MTPA pexum no akTUBHOMY Q TOKY

Hebonblwime ontnMmsaumm FOC

[lobasneH TIM1 B cKpuNT NMHKepPa

KoZ xonnoB nepemMelleH B HapacTaHue, FOC B cnagaHue (ucnpasneHne wyma 1)
DMA B LMKNMYHOM peXxunme, MeHblUe Koga, 3p@eKT ToT-xe

[obaBneHbl punbThl WyMa Ha vd vq 4TOObI YMEHbLINTL NepektoyeHe CEKTOPOB (MCrpaBneHne
Wwyma 2)

XpaHunuue aaHHbix 06HoBNEHO, nobaBNeHa CMCTEMa BEPCUIA

VicnpasneH HeBuamMMbIN hnar owmbkm B norrepe

O6HoBNEHbI AethoNTbl lorrepa

v0.8.11

Hebonblune onTummsaymm

MapameTpbl FOC B norrepe B 66ICTPOM pexxmMme 3aMeHeHbl Ha OUIbTPOBaHHbIE
FOHWT TeCTbl XpaHUANLLA AaHHLIX 0BHOBMEHBI

VicnpasnieHbl HECKOIbKO Baros B XpaHWunLLe AaHHbIX

LEVCAN obHoBNEH C nocneaHnmMmn pukcamm

[lobaBneHbl ONOIHUTENbHbIE TECTbI AN XPaHUANLLA

Y6paH mycop n3 startup

VicnpasneHo 3aBncaHune norrepa no OTKAOYEHMIO IKpaHa

Kaw norrepa nepemeweH B 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

7 Masa 2023

: )

KonTponnep v0.8.11 ==

[lobaBneH AnanTUBHLIN peXuM rasa (No ymonyaHuo 6%)
[obaBneH pexum pyyku rasa - MOLLHOCTb

[lobaBneHo perynnpoBaHune ypoBHsa PAS KHONKamu

llobaBneHa MuHUManbHasa Tara ans ctapta PAS naTyvka faBieHuns
Owwnbka xonnoB Tenepb 0TobparkaeTcsa Ha IKpaHe

i3mMeHeHa norvka ownbKn xonnos

DC-DC Tenepb noka3biBaeT TOK Ha Ka)kaon ase

[obasneH noTeHuManbHbIN GUKC Apansepa TF21904

B koa PhaseResponse nobasneH Bbibop a3

O6HoBNIEHbI Ha3BaHWA (laros 415 OWMOOK OATYNKOB

NobaBneHbl hasHble TOKKN N Hanps>keHnsa B aeTekTe LR

[lobaBneH PAS unbTp HanpsXKeHns

[lobasneH Bbibop PAS HanpsxeHus (ra3s uam vpas)

HobaBneHbl HoBble BXoabl (11-113)

Bxonbl nepemMMeHoBaHbI

HobasneHbl nposepku B HWPort HAL

NlobaBneHa KoMneHcaumsa TepMogaTynKa

[lobaBneHa TemnepaTypHasa koppekuns DAC 3alnThbl

llobaBneHo 5V gna ochabnenus

VBUS pacyeT nepemeleH 8 RAM

HlobasneH KocTblb gnsa FreeRTOS-gcc

[eTekT conpoTmBeHna Tenepb ncnonbsyet 50% WwWmm

HoBbI CN0CO6 CMHXPOHM3aUMW TaMepa AN HapacTaloLllero pexuma (oetekTt R)
[eTekT LR BK/ItOYEH B MOJIHbIA OETEKT

[lobaBneH feTeKT KHOMKM Ha aHanoroBoM BXoJe TOpMOo3a
llobaBneH geTekT BkAOYeHUs MTPA no pasHuue nHaykTusHocten (30%+)
fobasneH punbTp BXO4a X0JJI0B

[lobaBneH GUNLTP MUH. LLIATra XOJII0B MO BPEMEHMU

NlobaBneHbl anpekTumsbl fallthrough
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[lobaBneHa nNpoBepka pa3Mepa NapaMeTpoB 4Yepes warning
Hebosnblimne ncnpasneHus s 11-113

HeTekT LR nepemelleH B KOHeL,

HobaBneH punbTp noptos 11-113

[obaBneHa yHKLMA BKIOYEHNA ra3a (0bpaTHas K OTKIOYEHUIO ras3a)
[lobaBneH Ko OXXuagaHma gna geTekTa ConpoTUBNIEHMS

icnpaeneHa ownbka Hanps>XeHns B AETEKTE CONPOTUBIEHNS
VicnpaeneH HeraTuBHoOE NOTOKOCLIeNIeHne

OTknoYeHbl MTPA, FW 1 apyrue onuumn ans KaambpoBKU X0N10B
HobaeneH ALanTyBHbLIN ra3 B AOM. PEXUMbI

CTpyKTypa ynpaBJieHMs oNTUMM3MpPOBaHa

MapameTp nMmuT vg YbpaH, Tenepb BKJOYEH NO YMONYAHMUIO
fobasneH no ymonyanmio MTPA peXxum no akTUBHOMY Q TOKY
Hebonblime ontnMumsauymm FOC

llobasneH TIM1 B cKpuNT NUHKepPa

KoZ xonn0B nepemMelleH B HapacTaHue, FOC B cnagaHue (ucnpasnieHne wyma 1)
DMA B LMKNMYHOM peXxunme, MeHblle Koga, 3p@eKkT ToT-xe
HobaBneHbl punbThl WyMa Ha vd vq 4TOObI YMEHbLINTL NepektoyeHne CEKTOPOB (MCrpaBneHne
Wwyma 2)

XpaHunmuwe aaHHbix 06HoBNEHO, nobaBneHa CMCTEMa BEPCUIA
icnpasneH HeBuamMMbIN nar owmbkm B norrepe

O6HoBNEeHbI AedonTbl forrepa

v0.8.11

Hebonblune onTummsauymm

MapameTpbl FOC B norrepe B BbICTPOM pexxmme 3aMeHeHbl Ha (hUbTPOBaHHbIE
FOHWT TeCTbl XpaHUANLLA AaHHLIX 0BHOBMEHDI

icmpaBneHbl HECKObKO Baros B XpaHuunLLEe AaHHbIX

LEVCAN obHoBNEH C nocneaHUMmn hukcamm

[lobaBneHbl ONOIHUTENbHbIE TECTbI AN XPaHUANLLA

Y6paH mycop u3 startup

icnpaeneHo 3aBucaHne norrepa no OTKAIOYEHMIO IKpaHa

Ksw norrepa nepemeuieH B8 SRAM2

FOC pid oTkaTunca go v0.8.9

CkopocTb yBenn4ymnHa go 200%

1 3

Aucnnen v0.80B =

I3MeHeHO coxpaHeHue no nafeHnto HanpsXxeHus
NcnpasneHusa B LEVCAN

VicnpaBneHnsa B COXpaHeHUN HAaCTPOeK
MoynHeHbl RPM B MH(O CTpOKax
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KoHnTponnep v0.8.9 ==

Mocne obHoBNEHUS HeOBX0AMMO NPOBECTM HAaCTPOMNKY MOTOpa 3aHoBo! laHHoe 06bHOBNEHNe
ncnpasnset 6ar ¢ 3af4HMM XOA40M NpefblAyLLen BepCum, a TakXKe HeKoTopble NpobiemMbl HefaBHO
BbINYLLEHHbIX KOHTPO/1epoB. VI3BeCTHbI NpobiieMbl co CTapToM nof 60/bWNM TOKOM, KOTOpble ByayT
MCNpaBJieHbl NO3Xe.

[lobaBneHa norvka yCTaHOBKM NpepbIBaHUN.

[lobasneH dnar «nynbCaunm HaNpsSXKeHUsa» Aasa NianTbI.

NobasneH caur DAC 0THOCUTENBHO CbIPbIX AAaHHbLIX 415 KanMbpoBKM.

Ncnpaenen cbpoc peructpa EXTI-PR B norrepe.

icnpasneHa HerTpaab 415 MacTep-KOHTPoNepa.

DAC caoBur obHOBNEH A1 MANTHI.

VicnpaBneH pesepc Ha Tpaneuuu.

icnpaeneH pesepc Ha be3fnaTymke.

[lobaBneH napameTp «PuUabTP NPOCTOA» OS5 XOJ1/10B.

Yron 4aT4nMkKoB UCnpaBieH, Tenepb Nepexos co casurom, 6es nHtepnonauun — 6e3 casura.
A3bIK norrepa 3aMeHeH Ha aHrAMNCKUIA (ona BebCcanToB KOTOPbIE HE YMEKOT B KOAMPOBKY 1251).
llobasneH cdnar ownbkm B norrep.

YbpaHo ycuneHune Toka Ha ctapTte B FOC.

FOC yron Tenepb 6€3 nu3MeHeHN.

FOC ceKkTopa COOTBETCTBYIKOT TpaneLuun.

NobasneHa pon. 3agepxka mepteoro sBpemeHun B FOC.

HobasneH cbpoc HacTpoek Mo pasgenam.

14 OkTabpsa 2022

) )

Auncnnent v0.75B w==
NobaBneHa BO3MOXHOCTb NPUHYAUTENBHOTO 0OHOBIEHNS YCTPONCTB.
DKCNOPTUPYINTE HAaCTPOMKK nepen obHoBNEHNEM, 0OHOBMTECH, MOTOM MMMOPTUPYNTE!

NobaBneHbl Naponn 4nad BX0A4a B MEHIO YCTPOWCTB M BbIXOAA U3 FNaBHOMO KpaHa.
HacTpanBaemoe orpaHnyeHne NHANKaLNN MaKC CKOPOCTU B CTaTUCTUKE.
NcnpaeneHa paboTa SD kapThl, noaaep>xka exFAT kpome 0bHOBNEHNS SKpaHa.
HobaBneHa HacTponka MUH-MAKC MHAMKaLUN (ha3HOro ToKa.

[o6aBneHo MeHo NPUHYAUTENBHON NPOLUNBKA YCTPONCTB.

VicnpaBneHa BO3MOXXHOCTb MHBEPCUN PYHKU TOPMO3a.

WcnpasneH nokasometp Wh npu 6onbimnx pacxogax.

YOaneHa NpoKpyTKa NHPO CTPOK B TeMe MHPO CTPOK.

®a3HbIN TOK B MH(O-CTPOKE Tenepb 0603Ha4YeH Kak Ap.
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26 CeHTAOpA 2022

KoHnTponnep v0.8.8 ==
DKCNOPTUPYNTE HACTPOMKN Nepel 0bHoBNEHNEM, OBHOBMTECH, 3arpy3nTe HACTPONKIM MO YMOTHAHNIO
1N NOTOM MMNopTUpynTe!

HobasneH yron Mmotopa B forrep

icnpaBneHbl OWNOKN NOFMKK B COBMELLLEHHOM peXxunme

WcnpasneH obpaTHbIN BbIOPOC TOKa B MydTe

[lobaBneH napamMeTp orpaHu4yeHns vq ong motopa QS165

WcnpaeneHa kanubpoBka ToKa AN LWWYHTa

LEVCAN — 06HOBNEH NAPCUHT 3HAYEHWIN NapaMeTpoB

NcnpasneH mmHnMmaneHbin nepuog LM gna gpansepos TF (FOC)

KoHcTaHTbl DAC 06HOBNSATCS B COOTBETCTBUMN C KannMbpoBKOM

BpemeHHoOe ncnpasieHne gat4ymkoB nonoxeHusa gna FOC korga HeT nHTepnonsunm
[lobaBneH TanlMayT rasa 415 BHeELWHero ynpasnaeHus (bar nosHOro rasa nocne Beofa Napons)
MHOro Menknx ucnpaBieHnin gnaa TecTupoBaHmsa npu cbopke

8 ABrycTta 2022

1 3

KoHTponnep v0.8.7 =

O6HoB/IeHa NorMka faTyYNKOB 418 Tpanewumm

WNcnpasneHsl npobnemsl ADC

JNlornka ADC 3ameHeHa Ha bonee yHnBepcaabHyo

NobaBneH MMNOPT KOHGUIypaumm ¢ KHOMKWN

[lobaBneHa 610KMPOBKa MMMOPTa €CAN MOTOP KPYTUTCS

PLL nepemeLleHbl B OTAE/bHbIA (hain

VicnpasneHbl BbIOPOCHI TOKa NPy HaXkaTum TopMo3a (punbTpauns abContoTHOro Wwum)
YbpaHa flornka «HenpaBubHbIX XO/I0B» U3 HaYana MHTepnonaumum
YnydleHo ynpasaeHne CKOPOCTbIO MNPy peBepce 13 NpsamMoro ABMXKEHUS
Jlornka [aT4MKOB MONOXEHUA OTAeNeHa

USB kopg yoaneH

OcTtaHoBka PWM npu oTnagke gobasneHa B HAL

Tpaneuwns Tenepb nMeeT 6e34aTYNKOBYIO MHTEPNONALMIO

Jlorvka nHTepnonaummn yay4lieHa

YpaneHbl rnobanbHble NepeMeHHble MON0XKEHNSA

NcnpasneH NaN onopHOM CKOPOCTH

NobaBneH AMarHOCTUYECKMIN PEXUM B NepeksIlYaTeNb COCTOAHMA
icnpaBneHo HecKonbko Npobnem anarHOCTUKK

[lobaBneHo 06HOBNIEHME YI/1a X0JIJIOB B MEHIO

HobasneHbl npoBepku NaN ona xonnos

MonpaBneH OeTekT yrja 4SS NepBoro wara

3C nHTerpaumsa Tenepb MMeeT JOMNOJIHUTENbHbIN War 4Tobbl NponyckaTh BbIOPOC, B Ciyvae ecnu
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OH CMajaeT MelJIeHHO
CoCTosiHMe feTeKTa AaT4MKOB MOMNpPaB/EHO, BbI3bIBAIO 3aKJANHMBaAHME MOTOpPaA

[lobaBneH 4acTOTHLIN CTapT Aas 6e34aTH4MKOBOro pexmma (Tpaneuns)

MapameTp 4aCTOTHOro ynpasaeHnsa ncnonb3yeTtcs Ana 6e3naTynkoBoro ctapTa, N0 YMOAY. Tenepb
=2

HobasneH aHKoLep

HacTpoika NoATSXKM 0aTYNKOB yaaneHa

[lobaBneHo MeHIo 3HKoAEpPa

[lobaBneH OeTeKkT 3HKoaepa

O6HOB/IEHa NIOrMKa AaTHYNKOB NMOJIOXKEHUSA, AETEKT Tenepb NAET Yepes Hee

llobaBneH BbICTPLIN henn onpeaeneHna XonnoB

MepemelleHbl BX0Aa X0110B 4T0bbl COOTBETCTBOBATbL TaMepy

PacyeT CcKOpOCTU U3MeHeH

PacyeT Rads nepemelleT B halil aTYNKOB MOJSIOXKEHNS

ERPS cyeTynk 06HOBNEH C hMNBLTPOM HanpaBaeHUs

NobasneHa kannbpoka yrna sHkogepa

[lobasneH Bbixod 13 pyHKuMmM RCPWM

[obaBneHo Ha3Ha4YyeHe NOPTOB Ha 3HKoLepP

HobasneH Bbixod u3 yHKUUN PAS

ADC nopTbl nepeHa3HayeHbl

MonpasneHo 0bHOBSIEHNE HEKOTOPbLIX MapaMeTpPoB

HobasneHa nHpopMaLms 0 SHKOLEPE B MEHIO 0 YCTPONCTBE

HobasneH E cydpdumkc ans sHkogepa

®narn OV n UV pa3geneHsbl

KoL TeCcTMpoBaHMA nepeMeLleH B OTAeNIbHbIA (han

OnTuMmmsnposaHbl #include

Cosur B Tpaneumnm OTK/OYaETCA Tenepb Ha cnefyolen KOMMyTauum

YnyduleHa noruka Bka4eHns ocnabneHmsa 4tobbl n3bexxaTb pe3Koro TOPMOXXeHUs Npu ocnabneHnn
HobasneHbl onTummsaumm FOC

JobasneH numnt FOC vq Ao numnTa BekTopa vg-vd, 4Tobbl ocnabneHne paboTtano nyywe
(HeorpaHuYeHHbIN vq faBan bonee xyaLwne napameTpbl 0clabneHnsa n NHOrAa Bbi3biBas 3aBUCaHNE
ocnabnenus)

HobasneHa komneHcaumsa Dead time B Tpaneuyun

[lobaBneHa norvka geTekTa noTepu yrnpasieHus

[lobaBneH cepuinHbIi Homep

JobaBneHbl KOHCTaHTLI KanMbPOBKHM

[lobaBneHa norvka KanmbpoBKM Npu NPOBEPKE Xenesa

lobaBneH FreeRTOS MOHUTOPMHI CTEKa

OnTummu3lnpoBaHa npouenypa Tecta

O6HOoBNIEHbI MpOLIEeAYPbl KPUTUYECKUX YHACTOB KOAa

NcnpaeneH yaap Toka ecnm FOC ocnabeHune 66110 NPUHYANTENIbHO OTKJIIOYEHO

3aMeHeHa KOHCTaHTa YacToThl LM

O6HOBIEHO MEHIO AATYNKOB MOJIOXKEHUS

Jlorvka ¢pnara nepeocnabneHns ncnpasrieHa

icnpaBneHo o6bHOBNEHME NapaMeTpPoB B MeHIo PAS

MepeHeceH bycT FOC B NOrnky nepeksyeHns CEKTOPOB

JobaBneHa norvka craaxumsaHuns PLL Ha HU3KOWM CKOpPOCTH
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6 Anpens 2022

1 3

Mukponaut v0.6.3 ==
icnpaBneHo MeH HaCTPOMKK TeMnepaTyp.
[lo6aBneHo OTKJIDYEHE MOPraHns MOBOPOTHMKaMK, YCTaHOBMB «BpeMs Bbikn = 0cek».

23 Mapta 2022

KoHnTponnep v0.8.6 =

O6HoBneH PID perynsatop ocnabneHus.

HlobasneH numMuUT ocnabneHns no TemnepaType MoTOpa.

YMeHbLUEH AOCTYMHbIN TOK ocnabnexHnsa go 80% oT mMakc.

YMeHbLeHbl AeONTHbIE HACTPONKN.

NobasneHa 610kmMpoBKa ynpasaeHns Ha 10 cek npu NoSHOM neperpese.
Hebonblune ncnpasieHns MeHio 1 3KcnopTa.

20 AuBapsa 2022

KpuTundeckoe obHOBNEHNE ANA HOBbIX KOHTPOIIEPOB M XOTOUKC ansa 6F/12F n ctapbix 24F.
CoxpaHuTe KoHUr nepen obHoBNEHMEM, Nocsie 0OHOBNEHNS 3arpy3nUTe HACTPONKM MO YMOJTHAHUIO 1
MOTOM CBOWN KOHMWT.

Ba>xHo!

Ecnm Baw bopToBOM KOMMbIOTEP MMeeT npowwmneky v0.60B nan HUXXe, a KOHTposiep v.7.18 1 Hunxe,
TO CHa4vana HeobxoAnMo 06HOBUTbL BCe YCTPOMCTBA, KpoMe bopToBOro KomMnbioTepa. MNoCcKobKy
NPOTOKO/1 MEHIO HOBbIW, CTapble yCTPONCTBa He byayT BUAHbI B MeHI0. ocsie 3aBepLieHmns
06HOBNEHUS yOEepXXUBANTE NEBYIO KHOMKY HECKONBbKO CEKYHA, 4TODObI BEINTU N3 0BHOBIEHHOr0 MEHI0
yCTponcTBa. Ecnm KHonka He cpaboTaeT, BaM HY>KHO COpoCUMTb NUTaHUe Uan NepenoakIioynTb
kKabenb CAN B bopToBOM KOMMNbloTepe. Mocse Toro, Kak 06HOBMTE NPOLUMBKY BCEX YCTPOUCTB —
obHoBMTe bopToBON KOMMbIOTEp. CaenanTe cOPOC HACTPOEK KOHTPOJISIEpa (3arpy3nTe HaCTPOMKKM No
yMon4aHuio) nocsie obHoBNeHUS. Mbl peKoOMeHlyeM CHOBa 3aMyCTUTb B KOHTPOJIJIepe aBTOHACTPONKY
MOTOpa, eCu Bbl Aenanu UMMopT napameTpos. ABTOHACTPOWKY ra3a/TopMo3a, NOAKJII0YEHHbIX K
BopToBoMy KOMMbIOTEPY, TENepb HaAOo AenaTb B MeHo BopToBOro KoMmnboTepa.

KoHTponnep v0.8.5 =

O6HOBNEHA (hYHKLMS COXPAHEHWS NapaMeTpoB, [106aBNeHb! OHUT-TECTHI.
[06aBNIeHO OTKJIIOYEHUE MYdThI MPU HAXKaTUK TOPMO3a.
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[obaBneHa onuunsa BkaoYeHUs MTPA.

USB 4519 NOAKOYEHUSA K KOMMLIOTEPY OTKJIKYEH MO yMONYaHuio, B byayuiem bynet ynaneH.
NcnpasneHsl P1 P2 UM BbIXoAbl.

CtaTtuctuka paboThbl CHMTAET CPEeAHIO TeMNepaTypy TOJIbKO Koraa 3anuTaH MoTop.
[lobaBneHo oTKAOYEHNE NOATSIXKKN XON1/10B.

PasnnyHble ncnpaBneHnsa B CUCTEME COXPaHeHuns.

WcnpasneH NaN ons netekTa CONpPOTUBNIEHUS.

NcnpaBneH umnopT 1-ro napaMeTpa B KaXKAOM pa3fene.

XOTUKC 01a KoHTpossiepos 6F/12F n ctapbix 24F.

18 OkTabpsa 2021

CHavana Heobxoammo 0b6HOBUTL BCE YCTPOWNCTBA, KpoMe bopToBOro komMnbioTepa. MoCKobKY
MPOTOKOJ1 MEHIO HOBbIW, CTapble YCTPOWCTBa He ByayT BUAHbI B MeH0. Nocne 3aBepLueHns
0OHOBNIEHUS yaepXXuBanTe NeBYI0 KHOMKY HECKONbKO CEKYHA, YTODObI BbINTU 13 0OHOBIEHHOr0 MEHI0
yCTponcTBa. Ecnm kHonka He cpaboTaeT, BaM HY>KHO COPOCUTb NUTaHUE MAN NePenoaKMoYNTb
kabenb CAN B bopToBOM KOMMbtoTEpe. [Tocne Toro, Kak 06HOBMTE NPOLUNBKY BCEX YCTPONCTB —
obHoBUTe BbopToBOM KOMMbIOTEP. CAenanTe cOPOC HACTPOEK KOHTPOJSIEpa (3arpy3mTe HaCTPOVKK Mo
yMo4aHuio) nocne obHoBneHns. Mbl pekoMeHAyeM CHOBa 3anMyCTUTb B KOHTPOJI/iepe aBTOHACTPOMNKY
MOTOpa, eCcnu Bbl Aeflanu UMMNOPT NapamMeTpoB. ABTOHACTPOMKY ra3a/TopmMo3a, NOAKIOYEHHbIX K
BopToBOMY KOMMbIOTEPY, TEMEPb HaAo AeNaTh B MeH0 bopToBOro KoMnbloTEpa.

1

Auncnnent v0.71B =

MepepaboTaHo MeH!10.

Bce HacTponky 60pTOBOro KOMMbIOTEPA NEPEHECEHBI B OTAE/LHOE MEHIO.

[lobaBneH Nokas COCTOSAHUSA BXO[0B 3KpaHa B HAaCTPOMKaAX.

[lobaBneHbl PyHKLMUKN NOpTa: OTKIOYMTL NOACBETKY, 3ab/0KMPOBaTb IKPaH.

[lobaBneHbl 0TAENbHbIE XOTKEN Npu 3apsakKe.

[lob6aBneHbl XOTKEN KOPOTKUM Ha)KaTUeEM.

[lobaBneHbl HACTPOMKKM AMana3oHa pyvek rasa/TopmMosa NoAKMOYEHHbIX B 6OpT.KOMM.
[lobaBneHa HacTponka obuiero npobera, 4Tobbl MOXKHO HbIJI0 BOCCTaHOBUTL 06Wwmin npober.
Cbpoc obuien cTaTUCTUKK He cbpackiBaeT raobanbHbi npober.

[lobaBneH UMNOPT/3KCMOPT HAaCTPOEK.

[lob6aBneHbl MKOHKW Ha rNaBHbIA 3KPaH (TOPMOXXEHME, IMMUT TOPMOXKEHUS, Yepenalluka, ownbka
MOTOpPa/KOHTpONEPA, HEMCMPABHOCTL BaTapen).

C HOBbIMM KOHTPOJIJIEPAMUN CKOPOCTh NMPOLUNBKN YyCKOPEHa B 6 pas.

Tak>Xe CKOpPOCTb 3amnmncu nora ¢ HOBbIMU MPOLLMBKaMM A0KHa ObITb BbILLE.

[lobaBneHa NPOKPYyTKa TEKCTa B MEHIO.

O6HoBNEH noroTum.

[lobaBneHbl 6onee nHGoOpMaTMBHbIE COOBLWEHNA ONa OeNcTBUIN cbpoca C BBOAOM Mapos.
[lobaBneHbl NapameTpbl KOTOPbIE MOXHO 3anpocuTb no CAN wuHe.

===v0.71

icnpaBneHo pefakTUpoOBaHME HEKOTOPLIX MapamMeTpPoB.

O6HOBNIEH MMMOPT/3KCNOPT NapaMeTPOB..
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OpomeTp Tenepb UMMOPTUPYETCH, 3HAYEHMNE B LiesbIX e UHNLLaX.
icnpaBneHO MUraHme KHOMOK npw BBOAe naposs.

VicnpaeneH 3apsafHbIN 3KpaH, NOMpaBiieHo MUraHNe KHOMOK.
MonpasJsieHbl HAa3BaHUA MHO-CTPOK.

VicnpasneH 3aronoBoK npu BBOAE Napons.

KonTponnep v0.8.2 ==

[lobasneH raoYawmin USB (Hy>xeH USB kabenb nogkntoyeHHbin B PWM nopT).
HoBbin npoTokon napameTpoB LEVCAN ¢ 60/1bLLMMK BO3MOXXHOCTAMMA.
[lobaBneHO MeHIO CTaTUCTUKK 3a NOE34KY B KOHTPOMNEp:

- BTY ncnonb3oBaHo/noTpayveHo/3apsaxeHo.

- A4 1CM0JIb30BaHO/NOTPaYeHO/3apsAXKeHO.

- MpnbnnsntenbHas 3 HEKTUBHOCTb MOTOPA, CPEAHAA N TEKYLLAS.

- PacyeTHas Tara Ha Bany MoTopa.

i3mepeHne TeMnepaTypbl TEMNEPb PAaCYNTLIBAET CONPOTUBNEHME T-AaTHMKa.
Yny4dweHo onpegeneHue kV.

icnpaeneH 6ar ¢ 8OArMM OTKJIMKOM Ha TOPMO3 Mpu MeAIeHHbIX HAaCTPOMKAX CKOPOCTU U3MEHEHUS
TOKa.

HedonTt ona scex nopToB Tenepb BbIKJI.

NobaBneHa HacTponKa Cubl KHOMKM TOpMOo3a B % (MPOLLEHT OTHOCUTENIbHO (ha3HOro ToKa
TOPMOXKEHMSA).

[lobaBneHa HaCTpPOKa TOPMOXKEHMA NPU OTNYLLEHHON pyYKe rasa.
[lobaBneH feTekT CONPOTUBAEHUSA N UHOYKTUBHOCTW MOTOpA.

llobaBneHa MTPA noruka (Tonbko gns IPM MmoTopos).

icmpasneHo BkJO4YeHUE ocnabneHns Npu HaxaTuy TopMo3a.

HNobasneHo 6onbwe CAN KoMaHA.

llobaBneHo 6onblue NapaMeTpoB KOTOPbIE MOXHO 3anpocuTb No CAN wuHe.
[lobasneHo bonblue HAaCTpoeK sorrepa.

NobaBneHbl HAaCTPOMKM DUILTPOB XOJI0B A5 OTNAAKN OepraHbs.

[lobaBneH BbIbOp NpeunKCoB K MMEHN KOHTPONNEPA.

===v0.8.2

[lobaBneHa onuus 3arosioBka B Jiore.

MonpaBfieH NepeBo HEKOTOPbLIX COOBLLEHNIA.

B petekTe pyyek nobaBneHbl cooblieHns ownbku.

1 3

Mukponaut v0.6.1 =

HoBbin npoTokon napametpos LEVCAN.

Hebonblume ncnpasneHus.

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

=== V0.5

WcnpasneHbl PWM 10. Tenepb paboTatoT :)

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

31 AsrycTta 2020

MNepen obHOBNEHNEM COeNnaTb 3KCNOPT HaCTpOEK, nocine obHoBNEHNS C6p0CVITb HACTPOMKKN ©
NMMNOPTUPOBATD.

) )

Auncnnent v0.60B ==

WcnpasneH npoBas B pyyKe rasa.

Menkne ncnpasneHna B MEHIO.

O6HoBneH LEVCAN.

YnpoLleHa HacTporKa KHOMOK, M0 YMOM4aHUIO BCe BXOA4A HAaCTPoeHbl B pexum CAN.
llobaBneHa nogaepxka exFAT (Ho gucnnen byaeTt 06HOBNATLCA TONbKO C FAT32).
[lobaBneH 3KpaH 3apanKun 4epes MoTop.

Job6asneH BbIbOp TMNa BbICTPON CTAaTUCTUKMN.

[lobaBneHo paclIMpeHHOe OKHO CObbITUS.

: )

KoHuTponnep v0.7.18 =

[lobaBneH rawYalnn norrep :)

VicnpaBneHbl MOKK 3apsaakn, XOTS HEKOTOPbIE OCTaJIUCh.

[lobaBneH nnaBHbIN NYCK 3apsaku 1 bonee 6e3onacHbIN 4eTEKT (ha3bl.

MonHocTblo NepepaboTaHo ocnabneHne, Tenepb He LOKHO XXECKO TOPMO3UTb NoC/e OTNyCKaHUs
rasa.

[lobaBneHa MUHUMabHasA ONopHasa CKOPOCTb Ans PID perynsatopa CKOPOCTMW.

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

bonblie napaMeTpoB And norrepa.

BaxxHble ¢ukcbl B FOC ynpasnieHun, DC TOK [OJIKEH CYATATbLCA TOYHee npu ocnabneHuu.
WcnpaBneH pepgkunii CTpaHHbI 6ar ans Tpaneuuu.

LEVCAN paboTaeT Ha o4yepeasx, nocne obHOBNEHNS 3KpaHa CKOPOCTb JIOFTMHIa A0J1)KHa MOBLICUTCS
B 2 pasa.

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

Yy4yTb NOOKPYYEHO HaYvano ocnabneHus.

[obaBnieH NosHbIA 3KCNOPT 0TNaL04YHON UHDOPMaLUN.

NlobasneH BbIOOP pexrMma forrepa n HEMHOMO NMOMPaBJIeH CTapT Jora.

YbpaHa nepBas CTpoOKa siora 4Ji9 COBMeCcTuMocTu ¢ datazap.

NobaBneHbl KpMBbIE py4ek rasa/Topmosa.

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

[lobaBneHo nNaaBHOE yCKOpeHME ANS Kpym3a 1 60blue TPUrrepoB 0TKA Kpym3a.

Jlorvka Kpym3a 06HOB/IeHa - Pa3HbIA OrpaHMyeH BoIbBpaHHbIM PEXNMOM, HE MONOXKEHNEM PYYKU
rasa.

MWHUManbHaa CKOPOCTb KPyu3a OrpaHnUYymMBaeT ero akTMBaLnio.
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YBENNYNTb/YMEHbLUNTbL KPYU3 - MOXKHO YNPaBAATb CKOPOCTbIO KHoMKamu (nopT = CR+/CR-)
BoccTaHoBeHMe KpyKr3a - BKJOYAET MOCNeHIO COXPaHEHHY CKOpoCTb (rnopT - CRr)
JobaBneH NMMMUT MOLLHOCTY B peXxumbl 1 6baTapeto. 0 = OTKAYNTb IMMUT

®uKc oTKYeHNA 12V no KHonKe.

Menkune ucnpasJieHnsa B MEHI0.

PacwmpeHo konnyectso CAN Bxonos o 16.

icnpaBneHnsa ¢ 3KCNOPTOM/MMMNOPTOM MapamMeTpoB.

18 MapTa 2020

XOTUKC OaTHMKa CKOPOCTW 3KpaHa

1

Auncnnen v0.59B =

11 MapTta 2020

NobasneH BbIOOP 3KCNOpTa-UMNopTa KoHpurypauum ot 1 o 9

. )

Auncnnent v0.58B w==

Ncnpaenen 6ar 0V py4yku rasa.

icnpaBneH cbpoc CTaTUCTUKK NOoCNe 3apsiaa

[lobaBneH BbiIbOp KMY/MUAK

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

[lobaBneH peXxnm ropsynx KiaBuw s COBMECTUMOCTU C YHKLUSIMU KOHTPOI1epa
licnpaBneHa HaCTpOMKa KOHTpacTa

[lobaBneH pacyeT 3anaca xoaa

MHoOro menkux ukcos

: 3

KouTponnep v0.7.12 ==

VicnpaBneH 3arpysymk 4on KoOHGUrypauum

[lobaBneH BbIbOp 3KCNOpTa-MMNopTa KOHGUrypaumm ot 1 oo 9

MimnopT nokasbliBaeT NepBoo CTPOKY (harsia KOH(PUrypaLunm, MOXXHO yKa3aTb KOMMEHTapuin ons
LaHHOro hanna

NcnpasneH pexum N

NobasneHo 6o/blue 0TNAA0YHbBIX AaHHbIX

VicnpasneHo gpbiraHbe MOTOPOM NpU 3apsfike
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CoenanTe 3KCNOPT KOHPUIypaLMmM (MM CKPUHLIOTbI), Nocne 06HOBNEHMS HaXKaTb «CTepeTb BaHKK
NamMATU» B KOHTPOJIIEPE M Nepe3anyCcTuTb. YacTb HAaCTPOeK NPUAETCS BBECTU 3aHOMO BPYYHY!IO.

. )

Aucnnen v0.57 Bum

NobaBneHa HacTpornka CAN KHOMOK
lobaBneHa HacTpoiKa MHBEPCKM BXOAa
MepepaboTaHa CTaTUCTKKA

[obaBneHbl GUALTPLI Ha aHaIOroBbIE BX0O4a

KoHuTponnep v0.7.9 =

MonHOCTbIO nepepaGOTaHa NIOrnkKa ynpasneHnsa, noaroToBJ/IEHO K MHTErpaunn C omc.

HobasneHo:

HBepTMpPOBaHHbLIN BXO4 TOPMO3a

HacTpoika 3X N03MUMOHHOMO NepeksYaTens CKopocTen A1 TOro 4Tobbl CKOPOCTU
nepeksYaancb nocsegosaTtesibHoO 1-2-3

HacTponka obbl4HOr0 nepekyaTens CKOPOCTW - KHOMKKN UK NepeknioyaTesb

llobaBneH TepmogaTynk motopa NTC10k B:3380

KoMaHAbl nepe3arpy3ku/oTKII0YEHNS MO KaH LWNHe

KHomKa BK/tO4YeHUs HerlTpanu, cbpacbiBaeT nepeksoyaTesib CKOPOCTEN

CkopocTb 0 = HeiTpasb, OTK/OYAET PYYKY rasa. MoOXXHO aKTMBMPOBaATb U3 MEHIO A0MN peXnmoB. Mpu
BKJIOYEHMM ByLeT aKTUBMPOBAH 3TOT PEXUM

VIHKpeMeHT 1 feKpeMeHT CKOPOCTU B KOHTpoJI1epe

[eTekT HanpsXXeHna Ha ha3ax, NPy HaAMYMKn HanpsxeHns bonee 4eM yKa3aHO B HaCTpokKe
«YpoBeHb geTekTa» byaeT OTKJIIOYEHO ynpaB/ieHne Ha CToA4YeM MoTope

Pa3HeceHbl 3aWuUTbl N0 HanpsXXeHuo, fobaBieHa 610KMPOBKa MPU HA3KOM NUTaHUK
[onoNHUTENbHbIE PEXUMbI YNIPaBJIEHUS, C pa3fe/lbHON HACTPONKON YCKOPEHUI U
OTKJIIOYEHNEM/BKIOYEHMNEM 0N PYHKLNN

BnoknpoBka rasa tenepb siokasbHasa u CAN - oTaensHO

JIumMnT TemnepaTypbl MOTOPa Mpu 3apsagke

MeanaHHbI PUABLTP MO NUTAHWUIO

®unbTp ycTpeaHeHms ¢ oTbpacbiBaHMEM KPalHMX 3HA4YEHUIN Ha PYYKy rasa v TopMo3a 4/ BXOLOB
KOHTpoOepa

VicnpasneHo:

OnpepeneHune Hanps>XeHnsa 3apsanku npu HebonbLon pasHuLe ¢ baTaperHbiM
O6HOBNEHbI HEKOTOPbIE 3HAYEHMA MO0 YMOIHaHWI0

Hebonblimne ncnpasneHnsa n obHOBNEHNS B MEHIO

bar noacyeta CRC npu COXpaHeHHU

OcnabneHune npn ckopocTn bonee 126%

MonpaBneHbl YaCTOTbl U3MEPEHMWI LUUH NUTaHUS
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baTapeiHoe nuTaHne Tenepb U3mMepseTcs ¢ YactoTon UMM, 3awmTa OT nepeHanpsxeHus
3HAYMTENbHO yyYLleHa

Y6paH rioK C MHBEpCHEN TOKa Npu TOPMOXKEHUN

MonpaBieHbl TANMUHI N U3MEPEHNS TOKa ANa obxoda rnoKoB Ha nnaTe 6F

Mpy HaCTPOEHHON KHOMKE NUTaHUSA ANCnaen He ByaeT BKAOYATLCA NPy Nojave NnuTaHns
MoaKpy4eHbl KO3(PULIEHTbI peryasaTopa HanpsXKeHna 1 Toka ans 6onee 6LICTPOro OTKANKA
YnyyuweH getekT, nobasneHa obpaboTka K3 n nonpasneH TanmayT

NlobaBneHa HacTpolka 610KNPOBKU NpK 3anycke, Ans paboTbl BMecTe ¢ 610KNPOBKOW 3KpaHa no
naposito. MNpun 0TCYTCBUMN 3KpaHa ee HY)KHO OTKJIlo4aTb
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