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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.

1 Nionsa 2023

1 3

Mukponaut v0.6.4 —
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NobaBneH akcnopT/MnopT

HobasneH TepmonaTyuk KTY84

[lobaBneHa KHOMKa «aBapuinku», paboTaeT fa)ke ecnm BCe OTKJIYEHO
[lobaBneH cTpob 3chHeKT Npu TOPMOXKEHUN

llobaBneHa nepenaya gaHHbIX no LEVCAN

7 Mas 2023

3 )

KoHTponnep v0.8.11 ==

NobaBneH ALanTUBHLIN pexxuM rasa (no ymonyaHuo 6%)
No6aBnieH peXxnm pyykun rasa - MOLLHOCTb

NlobaBneHo perynnposaHune ypoBHsa PAS KHonkamu

NobasneHa MnHuManbHas Tara Ana ctapta PAS faTynka gaBneHus
Owwnbka xonnoB Tenepb 0TobparkaeTCs Ha IKpaHe

i3meHeHa norvka owmnbKm X008

DC-DC Tenepb rnokasblBaeT TOK Ha Kaxxaoun ase

No6aBneH noTeHUManbHbIA UKC apariBepa TF21904

B kon PhaseResponse gobasneH Bbibop a3

O6HOBNEHbI Ha3BaHUA GnaroB Aas ownboK AaTYMKOB

NlobaBneHbl ha3Hble TOKN N HaNpsXXeHNUs B geTekTe LR

HobasneH PAS punbTp HanpsxeHus

Nob6basneH Bbibop PAS Hanps>xeHus (ra3 nam vpas)

Jlo6aBnieHbl HoBble BXoAbl (11-113)

BxoZabl NnepenMeHoBaHbI

Hob6asneHbl npoBepkn B HWPort HAL

flobaBneHa KoMNeHcauunsa TepMoaaTymKa

NobaBneHa TemnepaTypHasa Koppekuns DAC 3alnTbl

HobasneHo 5V ansa ocnabneHus

VBUS pacyeT nepemeuleH B RAM

NobaeneH KocTbiNb Ansa FreeRTOS-gcc

[leTeKT conpoTmBaeHns Tenepb ncnonbdyet 50% wum

HoBbIN Cnocob CMHXPOHM3aLMK TaMepa 415 HapacTaLwero pexunuma (aetekT R)
JleTekT LR BKJ/IlOYEH B MOJHbIA OEeTeKT

No6aBneH geTeKT KHOMKM Ha aHaJ0roBoM BXo4e TOPMO3a
[obaBneH geTeKkT BKAYeHUS MTPA no pa3sHuue nHayktusHocten (30%+)
NobaBneH unbTp BXoAa X0J1/10B

HobaBnieH (UAbTP MUH. LLara X008 N0 BpEMeHM

HobasneHbl gupekTusebl fallthrough

NobaBneHa npoBepka pa3mepa NapamMeTpoB Yepes warning
Hebonbwune ncnpasnenuns s 11-113

leTekT LR nepemeLleH B KoHeL,

Hob6asneH ¢punbTp noptos 11-113

flobaBneHa hyHKUMA BKAOYEHMSA ra3a (obpaTHasa K OTKIOYEHMIO rasa)
[obaBneH KoL OXXNAaHUA oNa eTekTa ConpoTUBNIEHUS
cnpaBneHa owmbka HaNpsXXKeHNs B AeTEKTE CONPOTUBEHUS
icnpaBneH HeraTnBHOE NOTOKOCLENIEHNE
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OTknto4veHsl MTPA, FW 1 gpyrue onunv ons KanmbpoBKu X0/110B

HobasnieH ALanTWBHLIN ra3 B AOM. PEXUMbI

CTpykTypa yrnpasneHuns onTUMU3MpoBaHa

MapameTp AaMMnT vq ybpaH, Tenepb BKAOYEH MO YMOAYAHUIO

NlobaBneH no ymonyaHuio MTPA pexxum no akTuBHOMY Q TOKy

Hebonblwmne ontummnsaumm FOC

fobasneH TIM1 B CKpuNT SINHKEpPaA

Kop xonnoB nepemelleH B HapacTaHue, FOC B cnagaHue (ucnpasneHme wyma 1)
DMA B UMKINYHOM pexmnme, MeHblle Koda, 3PMEKT TOT-Xe

Ho6asneHbl huabThl WyMa Ha vd vq 4TOObl YMEHbLINTL NEPEKIOYEHNE CEKTOPOB (MCMpaBaeHne
Wwyma 2)

XpaHunuie aaHHblx 06HoBNEHO, fobaBneHa cMcTemMa Bepcui

WcnpasneH HeBnaumeln hnar ownbku B norrepe

O6HoBNEHbI AedonTbl Iorrepa

v0.8.11

Hebonbwmne ontrMmsayum

MapameTpbl FOC B florrepe B BbICTPOM pexmMme 3aMeHeHbl Ha (OnbTPOBAHHbIE
FOHUT TeCTbl XpaHnanLwa AaHHbIX 0OHOBNEHDI

icnpaBneHbl HECKOJIbKO BaroB B XpaHWanLe AaHHbIX

LEVCAN obHoBNEH C nocneaHnMmn pukcamm

No6aBneHbl 4ONOAHUTESbHbIE TECThI AN XPaHWUAULLA

Y6paH mycop u3 startup

icnpaBneHo 3aBrncaHWe siorrepa no OTKJII0YEHUI0 3KpaHa

Kaw norrepa nepemeuleH B8 SRAM2

FOC pid oTkaTuncsa go v0.8.9

CkopocTb yBenmymHa go 200%

1 )

Ancnnent v0.80B ===

AI3MeHeHO coxpaHeHne no NafeHuo HanpsXxeHus
NcnpasneHusa 8 LEVCAN

icnpaBneHnsa B COXpaHEeHUN HacTpPoeK
MoYmHeHbl RPM B MHMO CTpOKax

8 ®eBpans 2023

1

KoHnTponnep v0.8.9 =

Mocne obHOBNEHUS HEOBXOAMMO MPOBECTUN HAaCTPONKY MOTOpa 3aHoBO! [laHHOe 06HOBJIEHNE
ncnpasnset bar ¢ 3af4HVM XO40M NpeabiayLen BepCum, a TakXKe HeKOTopble NpobaemMbl HeaBHO
BbINYLLEHHbIX KOHTPOA/1epoB. VI3BeCTHbI NpobaeMbl co CTapToM nof 60/bWNM TOKOM, KOTopble ByayT
NcrpaB/ieHbl NO3Xe.
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flobaBneHa normka yCTaHOBKMW MpepbiBaHN.

fobaBneH nar «nynbcaumm HanpsXxeHnsa» oas nanTol.

Nob6asneH canr DAC OTHOCUTENbHO CbIPbIX AAaHHbLIX 15 KannbpoBKM.

WcnpaeneH cbpoc peructpa EXTI-PR B norrepe.

icnpaeneHa HenTpasb 419 MacTep-KOHTpos1epa.

DAC caoBur obHoBNEH AN MANTHI.

cnpasneH pesepc Ha Tpaneuuu.

icnpaBneH pesepc Ha be3paTyuke.

[obaeneH napameTp «PuUnbLTP NPOCTOA» AN XOJJIOB.

Yron paTynkoB UCNpaB/ieH, Tenepb nepexon co casurom, 6e3 nHtepnonaunn — 6e3 casura.
A3bIK Orrepa 3aMeHeH Ha aHr AMNCKUIA (ona BebcaToB KOTOPbIE HE YMEKOT B KOAMPOBKY 1251).
fobaeneH cnar owmnbkun B norrep.

YbpaHo ycuneHune Toka Ha ctapte B FOC.

FOC yron Tenepb 6€3 nameHeHui.

FOC ceKTOpa COOTBETCTBYIOT Tpaneuuu.

No6asneHa pon. 3agep>xka mepTeoro spemMeHun B FOC.

Ho6asneH cbpoc HacTpoek no pasfenam.

14 OkTabpsa 2022

Auncnnent v0.75B w==
[lobaBneHa BO3MOXXHOCTb NPUHYAUTENIbHOIr0 0OHOBAEHNS YCTPOUCTB.
DKCNOPTUPYNTE HACTPOMKN Neped 0bHOBNEHNEM, 0OBHOBMTECH, MOTOM UMMAOPTUPYMTE!

No6aBneHbl Naponn gns BXoAa B MEHKO YCTPONCTB U BbIXO4a W3 M1aBHOr0 3KpaHa.
HacTpanBaemoe orpaHuyeHne NHAMKaLnm Makc CKOpPOCTU B CTaTUCTUKE.
McnpaeneHa paboTa SD KapTbl, nogaep>xka exFAT kpome 06HOBIEHMSA dKpaHa.
flobaBneHa HaCTpPoOMKa MUH-MaKC UHANKaLMK ha3HOro TOKa.

No6aBsieHO MeHI0 MPUHYAUTENbHOWN MPOLUMBKM YCTPONCTB.

icnpasiieHa BO3MOXHOCTb MHBEPCUU PYYHKN TOPMO3a.

NcnpasneH nokaszometp Wh npu 6onbumnx pacxogax.

YOaneHa NpoKpyTKa NHPO CTPOK B TeMe MHPO CTPOK.

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

26 CeHTAbOpsa 2022

KoHnTponnep v0.8.8 ==
DKCNOPTUPYINTE HACTPOMKN Nepel 06HOBNEHNEM, OBHOBMTECH, 3arpy3nTe HaCTPONKM MO YMOHAHNIO
1 NOTOM MMNopTupynTe!

[lobaBneH yron moTopa B forrep
cnpaBneHbl OWMOKM NOrMKN B COBMELLLEHHOM peXxunme

https://docs.nucular.tech/ Printed on 2025/08/20 13:47


https://drive.google.com/file/d/18pGS2V8nEQXj5_gMGY4U8NYtL7h5XIKy/view?usp=sharing
https://drive.google.com/file/d/1XYPwbdhOvE_NlkggwFoc_o6eCnyTyko4/view?usp=sharing

2025/08/20 13:47 5/13 MpowwmnsKy

WcnpasneH obpaTHbIN BLIOPOC TOKa B MydTe

flobaBneH napameTp orpaHuy4eHmnsa vg ans motopa QS165

NcnpaeneHa kannbpoBka TOKa AN WWYHTa

LEVCAN — 06HOBNEH NAPCUHI 3HAYEHUI NapaMeTpoB

NcnpasneH muHuMmaneHbIn nepunon LUAM ona gpansepos TF (FOC)

KoHcTaHTbl DAC 06HOBASAOTCA B COOTBETCTBUMN C KannMbpoBKOM

BpemeHHOE ucnpasneHme 4aTtymkoB nonoxeHuns ona FOC Korga HET MHTepnoasaumm
flobaBneH TanmayT rasa 4S9 BHELWHero ynpasnaeHus (bar nosHoOro rasa nocsae Beoja nNapons)
MHOIro MeNKMX NCNpPaBIEHU g TeCTUPOBaHMA Npu cbopke

8 ABrycTta 2022

KoHTponnep v0.8.7 =

Ob6HoBIeHa NorMka AaTYNKOB 418 Tpaneumm

NcnpasneHsl npobnembl ADC

JNlornka ADC 3ameHeHa Ha bosiee yH1BepCaabHYyo

NobassieH UMNOPT KOH(Urypaumm ¢ KHOMNKK

NobaeneHa 610KNPOBKa MMMOPTa €CAIN MOTOP KPYTUTCS

PLL nepemeLlleHbl B OTAENbHbIN (han

MicnpasneHsbl BbIOPOCH TOKa Npy HaXKaTumK TOpMo3a (punbTpaumsa abcoNoTHOro WnM)
YbpaHa lornka «HenpaBubHbIX XOJ/JI0B» U3 HaYana MHTepnonaumum
Yny4lieHo yrnpassieHne CKOPOCTbIO MpU peBepce U3 NpsaMoro ABrXeHus
Jlorvka 0aT4yMKOB MONOXEHWA OTAeseHa

USB kop yoaneH

OcTtaHoBka PWM npu oTnagke gobasneHa B HAL

Tpaneuwns Tenepb nMeeT He34aTHNKOBYIO UHTEPMONALNIO

Jlorvka nHTepnonsaumm ynydiueHa

YpnaneHol rnobanbHble NepeMeHHble MoN0XKeHUA

NcnpasneH NaN onopHon cKopocTu

No6aBneH AMarHOCTUYECKUI PeXXM B MepeksYaTeslb COCTOSHUSA
icnpaBneHo HeckonbKo nNpobsieM AnMarHOCTUKK

NobaBneHo 06HOBNIEHME Yria X0I/I0B B MEHIO

HobasneHbl npoBepku NaN onsa xonnos

MonpaBnieH AeTeKT yrna Aas Nepsoro Lwara

3C nHTerpaumsa Tenepb MMeeT [OMNOJIHUTENbHbIV War 4To6bl MponyckaTh BbIOPOC, B Ciyvae ecnu
OH CnagaeT MeaJIeHHO

CocTosiHME feTeKTa fAaTY4MKOB MOMNpPaB/ieHo, Bbi3bIBAJIO 3aKJNHMBaHWE MOTOpa
HobaBnieH 4acTOTHLIN CTapT 414 6e34aTYNKOBOro pexuma (Tpaneuns)
MapameTp 4YaCTOTHOro ynpaBiaeHnsa NCnonab3yeTca ans 6e3naT4ymkoBOro cTapTa, No yMony. Tenepb
=2

Hob6asneH aHKOAEP

HacTponka NnoATsXKM AaTHMKOB yaaseHa

HobaBneHo MeHio 3HKoAEepa

flobaBneH geTeKkT s3HKoAEpPa

ObHoBNEHa NOTMKa AaTHYNKOB MOMOXKEHNS, AeTEKT Tenepb NAEeT Yepes Hee
NlobaBneH BbICTPLIN henn onpeaeneHns Xonnos
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MepemeLlleHbl BXo4a X0/110B 4TOObl COOTBETCTBOBATL TaMepy
PacyeT ckopoCTy n3MeHeH

PacyeT Rads nepemeLlueT B hatn AaTYNKOB NMONOXKEHNS

ERPS cyeTynk 06HOBNEH C PMILTPOM HanpaBAEHUS
NobasneHa kannbpoka yrna sHKogepa

NobasneH Bbixoa 13 GyHKUn RCPWM

NlobaBneHo Ha3Ha4yeHMe NOPTOB Ha SHKOAEP

fobaBneH BbIxoA U3 PyHKLUN PAS

ADC nopTbl NnepeHa3Ha4eHbl

MonpaBneHo 06HOBNEHNE HEKOTOPLIX NapaMeTpPoB

flobaBneHa NHGOPMaLMA 0 SIHKOAEPE B MEHIO O YCTPONCTBE
NobasneH E cydpdumkc ans sHkogepa

®narn OV n UV pa3sgeneHsl

Kop TeCTMpOBaHUA nepeMelleH B OTAeSIbHbIN (hann
OnTumumsnposaHbl #include

CoBur B Tpaneumm OTKIOYaAETCA Tenepb Ha cefyoLlen KOMMyTaLumnm

YquLueHa NIOrMKa BKJIOYeHUsa ocnabneHunsa 4tobbl n3bexatb PE3KOro TOpMOXXEHUA Npn ocnabneHum

JobaBneHbl onTuMu3sauum FOC

No6asnen numnt FOC vq oo nmmunTa BekTopa vg-vd, 4Tobbl ocnabneHune paboTtano nyywe
(HeorpaHuYeHHbIN vg faBan bonee xyalwne napameTpbl 0ocabneHnsa n NHOra Bbi3biBas 3aBUCaHNE

ocnabnexms)

HobasneHa komneHcauus Dead time B Tpaneuun
NlobaBneHa normka geTekTa noTepu yrnpasaeHms
NobasneH cepuinHbIN HOMep

No6aBneHbl KOHCTaHTbl KannbpoBKM

NlobaBneHa nornka KannbpoBKM NPy NPOBEPKE Xenesa
NobaeneH FreeRTOS MOHUTOPUHT CTEKa

OnTuMmnsnpoBaHa npouenypa TecTa

O6HoBNIEHbI MpOLIEeAYpPbl KPUTUYECKUX YHACTOB KOAa
WNcnpaBneH yaap Toka ecnim FOC ocnabeHmne 6b110 NpUHYANTENIbHO OTKJIIOYEHO
3amMeHeHa KOHCTaHTa YacToThl LM

O6HOBMEHO MEHIO AATUYNKOB MOJIOXKEHUS

Jlorvka ¢pnara nepeocnabneHns ncnpassieHa

icnpaBneHo o6HOBNEHME NapaMeTPOB B MeHi0 PAS
MepeHeceH BycT FOC B IOrnKy nepeksiloyYeHns CEKTOPOB
NobaBneHa normka crnaxusaHuna PLL Ha HU3KOWM CKOPOCTH

6 Anpens 2022

: 3

Mukponaut v0.6.3 ==
icmpaBnieHO MeHI0 HaCTPONKK TeMnepaTyp.

[lobaBneHo OTKNYEHNE MOpraHns NOBOPOTHUKAMN, YCTaHOBUB «Bpems Bbik/ = 0cek».
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23 MapTa 2022

KonTponnep v0.8.6 ==

O6HoBneH PID perynsaTop ocnabneHus.

NobasneH numut ocnabneHns no TemnepaType MoTopa.

YMeHbLUEH AOCTYMHbIA TOK ocnabneHns oo 80% oT Makc.

YMeHbLeHbl AeONTHbIE HACTPONKN.

NobaeneHa 610KMpoBKa ynpaBneHns Ha 10 cek Npu NOJIHOM neperpese.
Hebonbline ncnpaBneHns MeHIO U 3KCNopTa.

20 AuBapsa 2022

KpuTnyeckoe obHOBMIEHNE 415 HOBbIX KOHTPOJIIEPOB U XOT(UKC ANa 6F/12F n cTapbix 24F.
CoxpaHuTe KoHpur nepen obHoBAeHNEM, Nocsie 0OHOBAEHNS 3arpy3nUTe HAaCTPOMKM MO YMOJTHaHUIO U
NMOTOM CBOWN KOHWT.

BaXxHo!

Ecnv Baw bopToBON KOMMNbIOTEP UMeEeT npoLimnsky v0.60B nnn HUXe, a KOHTposnep v.7.18 n HuxXe,
TO CHa4vana HeobxoanMo 06HOBUTbL BCe YCTPONCTBA, KpoMe BopToBOro KoMmnbtoTepa. MoCKoJIbKyY
MPOTOKOJ1 MEHIO HOBbIW, CTapble YCTPOWCTBa He ByayT BUAHbI B MeH0. [ocne 3aBepLueHns
O0OHOBNIEHNS yAEepXMUBaNTe NIEBYI0 KHOMKY HECKOIbKO CEeKYHA, 4TODbI BbINTU 13 0OHOBSIEHHOr0 MEHI0
ycTponcTea. Ecnm KHornka He cpaboTaeT, BaM HY)KHO COpOCUTb NUTaHUe nan NepenoakiiodnTb
kKabenb CAN B bopToBOM KOMMbloTEpPE. MNocse Toro, kKak 06HOBUTE NPOLLIMBKY BCEX YCTPONCTB —
obHoBUTE bopToBOM KOMMbIOTEP. CaenanTe cOPOC HAaCTPOEK KOHTPONEPa (3arpy3nTe HaCTPONKK No
yMO14aHuM0) nocne obHoBneHns. Mbl peKoMeHAyeM CHOBa 3aMyCTUTb B KOHTPOJIJIepe aBTOHACTPOMNKY
MOTOpa, eCNu Bbl Aefianu UMMopT napameTpos. ABTOHACTPOWKY ra3a/TopmMo3a, NOAKJIIOYEHHbIX K
bopToBOMY KOMNbIOTEPY, TEMepb Hafo AeflaTb B MeH0 BOPTOBOro KoMnbloTepa.

KonTtponnep v0.8.5 ==

ObHoBMEeHa (hyHKLMUSA COXpaHEeHMS NapamMeTpoB, LoDaBNEeHbl OHUT-TECTbI.

HobaBneHo oTKYeHe My(PThbl MPK HaXXaTuUn TOPMO3a.

HobasneHa onumsa Bka4eHns MTPA.

USB ons noaklYeHns K KOMObOTEPY OTK/OYEH NO yMonYaHuio, B byayuiem byaet yaaneH.
NcnpasneHsl P1 P2 LM BbIXoabl.

CtaTtncTuka paboTbl CYATAET CPEAHIO TeMMNepaTypy TOJbKO KOr4a 3anuTaH MOTop.
No6aBneHo OTKOYEHNE NOATAXKIN X0JIS10B.

Pa3nun4yHble ncnpasneHns B CUCTEME COXPaHEHMS.

WcnpaeneH NaN ons netekta COMPOTUBIEHUS.

NcnpasneH uMnopT 1-ro napameTpa B KaXX4oM pasgerne.
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XoTuKC onsg KoHTponnepos 6F/12F n cTapbix 24F.

18 OkTabpsa 2021

CHa4vana HeobxoanMo 06HOBUTbL BCE YCTPOMCTBA, KpoMe bopToBOro KomnbioTepa. MNMoCcKobKy
NPOTOKON MEHIO HOBbIW, CTapble YCTPOMNCTBA He ByayT BMAHbLI B MeHI0. [Tocne 3aBepLueHmns
0bHOBIEHNS YAEpXKMBaANTE NIEBYIO KHOMKY HECKOJIbKO CEKYHA, YTOObI BbINTW 13 0OHOBIEHHOIO MEHIO
yCTpOnCTBa. ECim KHoMKa He cpaboTaeT, BaM HY)XHO COPOCUTbL NMUTaAHUE WM NEPENOAKIIYNTb
kabenb CAN B bopToBOM KOMMboTEpe. [ocne Toro, Kak 06HOBMTE NPOLUNBKY BCEX YCTPONCTB —
obHoBMTe bopToBOM KOMMblOTEP. CaenanTe cOpoc HaCTPOEK KOHTPOJIIepa (3arpy3nTe HaCTPONKK Mo
yMONl4aHuo) nocne obHoBNEHNS. Mbl pEKOMEHAYEM CHOBA 3anyCTUTb B KOHTPOI/1IEPE aBTOHACTPONKY
MOTOpa, €CNKN Bbl Aenanan UMNOPT NapaMeTpoB. ABTOHACTPONKY ra3a/TopmMo3a, NOAKMOYEHHbIX K
bopToBOMY KOMMNbIOTEPY, TEMEPb HALO AeNaTb B MeH0 BOpTOBOro KoMnblOTEpPa.

. )

Aucnnen v0.71B ==

MepepaboTaHO MeHI0.

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

Ho6aBnieH Nokas CoOCTOSHMA BXOLOB 3KpaHa B HACTPOMKaAX.

No6aBneHbl PYHKUMN NOPTa: OTKYNTL MOACBETKY, 3abNI0KMPOBATL 3KPaH.

No6aBneHbl 0TAENbHbIE XOTKEN MpKU 3apaake.

No6aBnieHbl XOTKEN KOPOTKUM Ha)kaTUEM.

Ho6aBneHbl HACTPOMKN AMana3oHa pyyYeKk rasa/TopmMo3a NOLKIOYEHHbIX B 6opT.KOMM.
NobaeneHa HacTporka obwero npobera, 4Tobbl MOXHO BbINO BOCCTaHOBUTbL 06LWM npober.
Cbpoc obuien cTaTUCTUKK He cbpackiBaeT raobanbHbI npober.

flobaBneH MMNOPT/3KCMOPT HACTPOEK.

No6aBneHbl NKOHKM Ha F1aBHbIN 3KPaH (TOPMOXXEHWE, TMMUT TOPMOXKEHUS, Yepenallka, ownbka
MOTOpa/KOHTPOSIEpa, HEMCNPABHOCTL BaTapen).

C HOBbIMW KOHTPOI/IEPAaMUN CKOPOCTh NMPOLUNBKN yCKOpPEHa B 6 pas.

Tak)xe CKOPOCTb 3anucu sora C HOBbIMY MPOLLVMBKAMW A0JKHA ObITb BbiLLE.

NobaBneHa NpoKpyTKa TEKCTa B MEHIO.

O6HoBJsIEH NnoroTun.

Nob6asneHbl 6onee nHpopMaTMBHBIE CO0BLWEHNS ANa AencTBMIA cOpoca C BBOAOM Mapons.
[lob6aBneHbl NapaMmeTpbl KOTOPblE MOXXHO 3anpocuTb No CAN wunHe.

===v0.71

icnpaBneHo pegakTUPOBaHNE HEKOTOPbLIX MAapaMeTPOB.

O6HOBNEH MMMNOPT/3KCMOPT NapaMeTpOB.

OnomeTp Tenepb MMMOPTUPYETCH, 3HAYEHME B LiE/bIX €ANHMLAX.

icnpaBneHo MuraHne KHOMOK npu BBOAE Napos.

McnpasneH 3apsgHbIN 3KpaH, MOMPaBAeHO MUraHNE KHOMOK.

MonpaBneHbl Ha3BaHUSA NHPO-CTPOK.

icnpaBneH 3arofioBoK Npv BBOAE MapoJis.
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KoHnTponnep v0.8.2 ==

No6asneH rawyvawmin USB (Hy>xeH USB kabenb nogkntoyeHHbIn B PWM nopT).

Hosbin npoTokon napameTpos LEVCAN ¢ 601bIMMM BO3MOXKHOCTSAMMU.
No6aBneHo MeHI0 CTaTUCTUKN 3a NOEe3LKY B KOHTPoSep:

- BTY ncnonb3oBaHo/noTpavyeHo/3apsa>KeHo.

- A4 ncnonbL30BaHO/MOTPAYEHO/3aPAKEHO.

- NpnbnnsmntensHas 3hPEKTUBHOCTL MOTOPA, CPEAHAS U TeKyLias.

- PacyeTHas T4ra Ha Bany mMoTopa.

i3mepeHune TemMnepaTypbl TeNepb pacyMThbIBAaeT COMPOTUBIIEHNE T-AaTHMKA.
YnyyweHo onpegeneHue kV.

VlcnpaBneH 6ar ¢ 4ONrM OTKIMKOM Ha TOPMO3 Npun MegneHHbIX HaCTpOIZKaX CKOPOCTN N3MeHeHud

TOKa.
HedonTt ons scex nopToB Tenepb BbIKJI.

[lobaBneHa HaCTPOMKa CUbl KHOMKK TOPMO3a B % (NPOLEHT OTHOCUTENBHO Pa3HOro ToKa

TOPMOXEHMS).

NobaBneHa HaCTPONKa TOPMOXKEHUS MPK OTMNYLLEHHON pyyKe rasa.
NobaBneH oeTeKT CONPOTUBJIEHUS N UHAYKTUBHOCTU MOTOpa.
HobasneHa MTPA noruka (Tonbko gns IPM moTopos).

icnpaBneHo BkoYeHNe ocnabneHna npyu HaXkaTum TOpMo3a.
JlobaBneHo bonblue CAN KoOMaHA,

No6aBneHo 60/blLLe NapaMeTPOB KOTOPbIE MOXXHO 3anpocuTb no CAN wuHe.
NlobaBneHo bonblue HaCTpPOeK norrepa.

No6aBneHbl HACTPOVKKN NAbTPOB XOJJI0B A5 OTNaAKN AepraHbs.
No6asneH BbIGOP NPeNKCOB K MMEHN KOHTPOJIEpa.

===v0.8.2

HobasneHa onumsa 3arofioBka B ore.

MonpaBneH NepeBo HEKOTOPbIX COOBLLEHUA.

B netekTe pyyek nobasneHbl coobLeHNs oWwnbKu.

: 3

Mukponaut v0.6.1 =

HoBbIn npoTokon napameTpos LEVCAN.

Hebonbline ncnpaeneHus.

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

=== V0.5

NcnpaeneHsl PWM 10. Tenepb paboTatoT :)

[lobaBneHbl Noporyn TepMoaaTymka, paboTaloT Kak BUPTYyaNbHas KHonka 17 18.

NobaeneHa oTnpaBka noptoB Ha CAN LWKHY.
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31 AsrycTta 2020

Mepen obHOBNEHMEM CAeNaTb IKCNOPT HACTPOEK, nocne 0bHOBNEHNS COPOCUTL HACTPONKK U
NMNOPTUPOBATD.

1 )

Auncnnent v0.60B ==

cnpasneH nposas B py4yke rasa.

Menkne ncnpasiieHns B MEHIO.

O6HoBneH LEVCAN.

YnpouieHa HacTpovKa KHOMOK, N0 YMO4YaHWI0 BCe BX0Ja HAaCTPOeHbl B pexxum CAN.
NobaeneHa nogaepxka exFAT (Ho gucnnen byaoeT 06HOBNATLCS TONIbKO C FAT32).
NlobaBneH aKpaH 3apsaKn 4epes MoTop.

No6asneH BbIbOp TUNa BLICTPON CTATUCTUKMN.

[lob6aBneHo paclUMPEHHOE OKHO COBLITUS.

KoHuTponnep v0.7.18 =

[obaBneH rawyalmi norrep :)

icnpasneHbl MKW 3apaaKku, XOTS HEKOTOPbIe 0CTaNnCh.

[lobaBneH nnaBHbIM NYyCK 3apsaakn 1 bonee 6esonacHbIn eTEKT a3bl.

MonHocTblo NepepaboTaHo ocnabneHune, Tenepb He AOKHO XKECKO TOPMO3UTb MOC/e OTNYCKaHNA
rasa.

HobaBneHa MMHMMabHas oNopHas CKOpPoCTb Ans PID perynstopa CKOPOCTW.

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

Bosblle napameTpoB ANns norrepa.

BaxxHble pmkcel B FOC ynpasneHun, DC TOK [OSKEH CYMTATbLCA TOYHee npu ocnabneHun.
icnpaBneH peakuin cTpaHHbln bar gns Tpaneuun.

LEVCAN paboTaeT Ha o4yepeasx, nocne obHOBNEHNS 3KpaHa CKOPOCTb NIOrTUHIa A0/KHA NOBbLICUTCS
B 2 pa3a.

Hedont DCi Ki ymeHbLlieH ¢ 500 go 200 Tk MHOro »anob.

Yy4yyTb NOAKPYYEHO Ha4vano ocnabneHus.

Ho6aBsieH NoJIHbIA 3KCNOPT 0TJIaf04HON NH(OPMALLUN.

No6asneH BbIGOP pexmma norrepa n HEMHOMO NOMpPaBJIeH CTapT Jora.

YbpaHa nepBas CTpoKa siora 4S9 COBMeCTUMOCTu ¢ datazap.

Hob6aBneHbl KpMBbIE pyYeK rasa/Topmosa.

fobaBneH gONOAHUTENbHBLIN KO3 MULNEHT MOLLHOCTK PAS B oM. pexxunmax.

HobaBnieHo niaBHOe ycKopeHre 4119 Kpyun3a v 60oblue TpUrrepos 0TKJ1 Kpyu3a.

Jlornka Kpym3a 06HOBEHa - Pa3HbIA OrpaHMyeH BoIBpaHHbLIM PEXXMMOM, HE MONOXKEHNEM PYYKU
rasa.

MWHMMaIbHaaA CKOPOCTb KpymM3a OrpaHUYMBaeT ero akTmeaumio.

YBENNYNTb/YMEHBLUNTbL KPYM3 - MOXKHO YNPaBAsATb CKOPOCTbIO KHoNKamu (nopT = CR+/CR-)
BoccTaHOBMIEHNE KPyM3a - BKJIKOYAET NOCIEHIO COXPaHEHHY ckopocTb (nopT - CRr)
No6aBnieH AMMUT MOLLHOCTU B pexxunmbl 1 6aTapeto. 0 = OTKAYUTb IUMUT

®duKc oTKOYeHMa 12V no KHomke.

Menkune ncnpasiieHns B MEHIO.

https://docs.nucular.tech/ Printed on 2025/08/20 13:47


https://drive.google.com/open?id=1sGrqFpqhtSSt5QN12nUr1Fqb8x5rxMHO
https://drive.google.com/open?id=116HazXGjo4MCi0zXPyVQ8kQhiB25G_Vt

2025/08/20 13:47 11/13

MpoLumBKM

PacwmpeHo konnyectso CAN BxozoB o 16.
icnpaBneHna ¢ 3KCNopToOM/MMMNOPTOM MapaMeTpoB.

18 MapTa 2020

XOT(UKC OaTHMKa CKOPOCTU 3KpaHa

) )

Auncnnent v0.59B ===

11 MapTta 2020

[obasneH BbIOOp 3KCNopTa-uMnopTa KoHpurypauum ot 1 o 9

. )

Auncnnent v0.58B w==

WcnpaeneH 6ar OV pyyku rasa.
NcnpaBneH cbpoc CTaTUCTMKK Nocnie 3apsija
No6aBneH BbIGOP KMY/ MUK

Nob6aBneHo 6onblue NapamMeTPoB B UHGO-CTPOKMN Ha FNaBHOM 3KpaHe
NlobaBneH pexxum ropsymx Knasuw A1s COBMECTUMOCTY C DYHKLUAMU KOHTPOSIEpa

icnpaBneHa HaCcTporKa KOHTpacTa
No6asneH pacyeT 3anaca xona
MHOro Menkunx pmkKcos

1

KoHTponnep v0.7.12 =

cnpaBneH 3arpy3ynKk 4on KoHguUrypaumm
Hob6asneH BbIOOp 3KCNOpTa-MMNOpTa KoOHDUrypaumm ot 1 o 9

|/|MI'I0pT NMOKa3bIBa€T NEPBOIO CTPOKY cpa|7|r|a KOH(.DI/IrypaLI,VII/I, MO>XHO YKa3aTb KOMMEHTapI/II7I ons

LaHHOro hanna

WcnpasneH pexum N

Jlo6aBnieHo Bonblue 0TNaf0YHbIX AAHHbIX
icnpaBneHo ApbiraHbe MOTOPOM MpU 3apaaKe
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21 HosbOpsa 2019

CaenainTe 3KCNOPT KOHUrypauumn (Man CKPUHLIOTHI), Moc/ie 06HOBEHNS HaXaTb «CTePeTb HaHKK
NaMsaTW» B KOHTPOJUIEPE M Nepe3anyCcTuTb. YacTb HAaCTPOEK NPUAETCA BBECTY 3aHOT0 BPYYHYIO.

1 )

Aucnnen v0.57 Bum

NobasneHa HacTpoka CAN KHOMoOK
NobaBneHa HacTpoka UHBEPCMMN BXOAA
MepepaboTaHa CTaTMUCTMKA

No6aBneHbl GUNLTPLI Ha aHaNOroBble BX0Aa

KoHTponnep v0.7.9 =

MonHoOCTbIO nepepa60TaHa NIOrnKa ynpasnaeHna, noaroToBsIEHO K UHTErpaunn C omc.

JlobaBneHo:

HBEpPTMPOBaHHbLIN BXO4 TOPMO3a

HacTpoika 3X No3uLMOHHOro NepekyaTeNis CKopocTen AN Toro 4Tobbl CKopocTu
nepeksYasancb nocienosaTtesibHo 1-2-3

HacTpoika 0b6bl4HOro nepekaoyaTenss CKOPoCTU - KHOMKN UK NepekyaTesb

NobasneH TepmogaTynk motopa NTC10k B:3380

KomaHAbl nepe3arpy3Ku/oTKIl0O4eHUS MO KaH LWuHe

KHonka BKIO4YeHNS HenTpanaun, cbpacbiBaeT nepekaodaTenb CKOPOCTEN

CkopocTb 0 = HeiTpasb, OTKJOYAET PYYKY rasa. MoOXXHO aKTUBMPOBATb U3 MEHIO 0N PEXNMOB.
Mpwn BKAOYEHUN ByaeT akTUBUPOBAH 3TOT PEXUM

MHKpeMeHT 1 LeKpeMeHT CKOPOCTU B KOHTpoI1epe

JeTekT Hanpsh>XeHnsa Ha asax, Npu Hanu4umM HanpsxxeHns bonee YeM ykasaHo B HaCTpOMKe
«YpoBeHb geTekTa» byaeT OTKJIIO4YEHO ynpaB/ieHne Ha CTos4eM MoTope

Pa3HeceHbl 3aWnThbl N0 Hanps>xeHuo, fobasneHa 6N1OKMPOBKa NPU HU3KOM MUTAHUN
[OMOSIHNTENbHbIE PEXUMbI YIPaBJIEHNS, C pa3febHON HACTPONKON YCKOPEHWI U
OTKJIIOYEHNEM/BKIOYEHMNEM [0MN PYHKLNN

BnokupoBka rasa tenepb siokasibHas u CAN - oTaensHoO

JIumMnT TemnepaTypbl MOTOpPa Mpu 3apsagke

MeanaHHbIN PUALTP NO NUTAHUIO

OunbTp ycTpeaHeHns ¢ oTbpacbiBaHMEM KparlHMX 3HA4YEHUIN Ha PYYKy rasa v TopMo3a 4N15 BXOLOB
KOHTpoOJI/Iepa

WcnpasneHo:

OnpeneneHune Hanps>XxeHnsa 3apaaky npu HebonbLon pasHuue ¢ baTaperHbiM
O6HOB/IEHbI HEKOTOPbLIE 3HAYEHMS MO YMOAYAHUNIO

Hebonbline ncnpasneHns n 06HOBIEHNA B MEHIO

bar nogcyeta CRC npu coxpaHeHHUM

OcnabneHune npu ckopocTn bonee 126%

MonpaBaeHbl YaCTOTbl U3MEPEHUI WNH NMUTAHNS
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baTapenHoe nuTaHne Tenepb n3MepseTca ¢ Yactoton LM, 3awmTa OT nepeHanpsXeHns
3HAYMTENbHO yJyYLleHa

Y6paH rnioK ¢ MHBepCMEN ToKa Npu TOPMOXKEHNN

MonpaBneHbl TANMUHI N M3MEPEHNS TOKa A1 obxoda rnoKoB Ha nnaTe 6F

Mpn HAaCTPOEHHOW KHOMKE NUTaHWS AUCnaen He byaeT BKAYATLCA NpU nogaye nutaHma
MoAKpYY€EHbl KOIDULLEHTHI PperynaTopa HanpsXxeHnsa 1 Toka ans 6bonee 6bICTPOro oTKANKA
YnydweH petekT, gobasneHa obpaboTka K3 1 nonpassieH TanmayT

No6aBneHa HacTponka 61OKMPOBKM Npun 3anycke, ANna paboTel BMecTe ¢ 6JI0KMPOBKOM 3KpaHa no
naposto. MNpu 0TCyTCBUM IKPaHa €e HYXXHO OTK/YaTb
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