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

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

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

O4HY 3a Opyron.

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

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

NHCTpYyKUUmM no 06HOBIEHMNIO MPOLLMBOK:

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

3. OnucaHne MeHo Mukponant.

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

1. MHdhopmaunsa o Bepcrn NpoLLMBKM BOPTOBOro KOMMbOTEpPa.

2. HdopMaumsa o Bepcun NpoLnBKKM KoHTposepa.

3. HdopmaLmsa o Bepcmm NpownBKN MUKpoanT.

Cnncok adKTYyaJlbHbIX MPOLLINBOK OJ1A 3arpy3Ku.

8 Anpensa 2024

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

2 ®deBpana 2024

uLight v0.6.6 ==

O6HoBneH LEVCAN.

[lobaBneHo B pyHKLUNN 4 HaCTpaMBaeMbIX CUrHaNa APKOCTM MO KHOMKe.

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

22 Nlekabpsa 2023

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

30 CeHTaOpsa 2023

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

: 3

KoHTponnep v0.8.13 ==

NobasneHbl 0bpaboTymnky cbpoca

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

llobaBneHo oTobpaxeHune getekTa LR

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

llobaBneHo Bpems bycTa

icnpaBneHa Tpsicka Npu akTUBHOM TOPMOXXEHWM
MNopnpasneH nepuofd LLUNM B Tpaneuunm

1 3

Aucnnen v0.82B =

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

https://docs.nucular.tech/ Printed on 2025/06/08 04:26


https://drive.google.com/file/d/1f4cAWTBJnqnFOtFKBAtqs7DzrgkRc2Od/view?usp=drive_link
https://drive.google.com/file/d/1J6-6fEiI9dGeFZU67SaRLxiOAhXsUpPs/view?usp=drive_link
https://drive.google.com/file/d/1nQhsEe9l47QdU-IbPtYLFhcdKvHJLIV3/view?usp=sharing
https://drive.google.com/file/d/1vNaq8bavvXalMAGKhQ26NkMAHuTccv6q/view?usp=sharing

2025/06/08 04:26 3/15

MpoLumBKM

21 Niona 2023

: 3

KoHnTponnep v0.8.12 ==

JobasneH MPPT ons 3apagku OT COMHEYHbIX NaHenewn

[lobaBneHa 610KMPOBKa ra3a Korga TOpMo3 HaxkaT

NcnpaBneH 3ByK «Tpaneunmn» B pexume FOC

HobasneHa HenTpanb No Tanmepy

KHOMKa BbIK/IOYEHNA OTK04aeT 6e3 0TnyCKaHus

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

Speed kp n3meHeH no ymon4yaHmo Ha 0.1

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

JobaBneHa nHAMKaUMa MOLLHOCTU B MeHio Mpeobpa3oBaTens
Hebonblume ncnpaBieHns TekCTa NapamMmeTpoB

[obaBneH pexxnm NOCTOAHHOW 3annucuy nora

PacyeT TemMnepaTypbl BbIHECEH B OTAENbHbLIN haln

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

MuH TOK 3apsaaky 6aTapen MOXXHO BbiCTaBuTb B 0

NobasneH NTC10k B:3500

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

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

llobaBneHa 610KMPOBKa ra3a Korga HaxaT TOPMO3

flobasneH PWM pexum Hu3kunx nynscaumi (ans FOC)

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

Bbibop cekTopa SVM BbIHECEH B OTAENbHYI0 YHKLMIO

HobasneH nHaekC 610KMPOBKM NO MMEHU DYHKLMUN

YBeninyeHbl NnapaMeTpbl OTKNKA rasa

JlonpeXxnmMbl Tenepb Mo YMOSHaHMI0 UMEIOT PEXNUM ra3a = Tara

1 Nionsa 2023

1 3

Mukponaut v0.6.4 =
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[lobasneH akcnopT/MMnopT

[lobaBneH TepmoaaTynk KTY84

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

llobaBneHa nepenaya gaHHbIX no LEVCAN

7 Mas 2023

1 3

KoHTponnep v0.8.11 ==

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

[lobaBneHo perynnpoBaHune ypoBHsa PAS KHonKamu

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

i3meHeHa norunka owmnbKn xonnos

DC-DC Tenepb Nnoka3blBaeT TOK Ha KaXXaow hase

[lobaBneH noTeHUManbHbIN PUKC apaneepa TF21904

B ko PhaseResponse nobasneH Bbibop a3

O6HoBNIEHbI Ha3BaHWA hlaros ANS OWMOOK AAaTYNKOB

[lobaBneHbl ha3Hble TOKU N HanNpsXXeHns B aetekTe LR

HobasneH PAS punbTp HanpsxeHus

NobasneH Bbibop PAS Hanps»xeHus (ras uam vpas)

HobasneHsbl HoBble BXoabl (11-113)

Bxofnbl nepenMeHoBaHbI

HobasneHbl nposepku B HWPort HAL

[lobaBneHa KOMMNeHcauma TepMoaaTymnKa

llobaBneHa TemnepaTtypHasa koppekuns DAC 3awwnTbl

HobasneHo 5V ons ocnabneHns

VBUS pacyeT nepemeuleH B RAM

llobaBneH KocTblb gnsa FreeRTOS-gcc

[leTekT conpoTmBneHns Tenepb ncnonblyet 50% wmm

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

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

fobaBneH GUAbLTP MUH. LLAra X008 N0 BpeEMeH

HobasneHbl anpekTussl fallthrough

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

HeTekT LR nepemelleH B KoHeL,

HobasneH unbTp noptos 11-113

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

NicnpaeneHa ownbka Hanps>XeHns B 4eTEKTE CONPOTUBIIEHNS

VicnpaeneH HeraTueHoOe NOTOKOCLIeNIeHne

OTknoYeHbl MTPA, FW 1 apyrue onuumn ans KaambpoBKU X0n108

HobasneH ALanTuBHbLIN ra3 B AOM. PEXUMbI

CTpyKTypa ynpaBJieHMs oNTUMM3MpPOBaHa

MapameTp nmmuT vg YbpaH, Tenepb BKJOYEH NO YMOAYAHMUIO

HobasneH no ymonyanmio MTPA peXxum no akTUBHOMY Q TOKY

Hebonblime ontnMmsauymm FOC

llobaBneH TIM1 B cCKpuNT NUHKepPa

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

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

XpaHunuue gaHHbix 06HoBNEHO, AobaBNeHa CMCTEMa BEPCUIA

icnpasneH HeBuamMMbIn nar owmnbkm B norrepe

O6HoBNEHbI AethoNTbl lorrepa

v0.8.11

Hebonblune onTummsaymm

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

licnpaBnieHbl HECKOIbKO Baros B XpaHuunLLe AaHHbIX

LEVCAN obHoBNEeH C nocneaHUMmn hukcamm

[lobaBneHbl ON0SIHUTENbHbIE TECTbl AN XPaHUNLLA

Y6paH mycop u3 startup

icnpaBneHo 3aBucaHune norrepa no OTKAOYEHUIO 3KpaHa

Kaw norrepa nepemeweH B SRAM2

FOC pid oTkaTunnca go v0.8.9

CkopocTb yBenun4ymnHa go 200%

1 3

Aucnnen v0.80B =

I3MeHeHO coxpaHeHue no nafeHnto HanpsXXeHus
WcnpasneHunsa 8 LEVCAN

VicnpaBneHnsa B COXpaHEHUN HAaCTPOeK
Mo4nHeHbl RPM B MH(O CTpOKax

8 deBpana 2023

KoHTponnep v0.8.9 =

Mocne o6HOBNEHMA HeOBXOAMMO NMPOBECTM HAaCTPOMKY MOTOpa 3aHoBO! [laHHOe 0bHOoBNEHME
ncnpasnsaet 6ar ¢ 3a4HUM XOA40M NpeabiayLLen BEPCUN, a Tak)Ke HEKOTOopble Npobnembl HeAaBHO
BbIMYLLEHHbIX KOHTPOJ1J1IEPOB. M3BECTHbI NpobaemMbl co cTapToM noA 60/bLWNM TOKOM, KoTopble ByayT
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ncrnpasJieHbl MO3XKe.

[lobaBneHa norvka yCTaHOBKM NpepbiBaHUNA.

NobaBneH dnar «nynbCaumm HaNpPsSXKEHUS» JASA MINThbI.

Hob6asneH casur DAC 0THOCMTENbHO CbIpbIX Aa@HHbIX AN KannbpoBKM.

NcnpaeneH cbpoc peructpa EXTI-PR B norrepe.

icnpaBneHa HenTpaab AN MacTEP-KOHTPOANEpPa.

DAC coBur obHOBNEH 01 MANTHI.

VicnpaBneH peBepc Ha Tpaneuuu.

icnpaBneH peeepc Ha be3paTymke.

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

Yron fLaT4nMKoB UCMpaBieH, Tenepb Nepexos co casurom, 6es nuHtepnonauumn — 6e3 casura.
A3bIK norrepa 3aMeHeH Ha aHr MNCKUIA (ona BebCcanToB KOTOPbIE HE YMEKOT B KOAMPOBKY 1251).
HobasneH nar owmnbku B norrep.

YbpaHo ycuneHne Toka Ha ctapTe B FOC.

FOC yron Tenepb 6€3 n3MeHeHNN.

FOC ceKkTOpa COOTBETCTBYIOT TpaneLuuu.

HobasneHa pon. 3agepxka mepTeoro sBpemeHun B FOC.

[lobaBneH cbpoc HaCTpPoOeK No pasgenam.

14 OKTaOpsa 2022

. )

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

HobaBneHbl Naponn 4na BXo4a B MEHIO YCTPOWCTB M BbIXOAA U3 FNAaBHOMO dKpaHa.
HacTpanBaemoe orpaHnyeHne NHAMKaLMM Makc CKOPOCTY B CTaTUCTUKe.
NcnpaeneHa paboTa SD kapThl, noaaep>xka exFAT kpoMe 0bHOBEHNS IKpaHa.
JobaBneHa HacTponka MUH-MaKC MHAMKaLUN (ha3HOro TokKa.

[lo6aBNeHO MEHIO NPUHYANTENBHON MPOLLUMBKN YCTPOWCTB.

VicnpaBneHa BO3MOXXHOCTb MHBEPCUN PYHKU TOPMO3a.

WcnpasneH nokasomeTp Wh npu 6onbimnx pacxogax.

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

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

26 CeHTAOpAa 2022

KoHnTponnep v0.8.8 ==
IKCNopTUPYNTE HacTPOMKK nepes 0bHoBNEHNEM, OOHOBUTECH, 3arpy3uTe HaCTPONKM MO YMONYaHUIO
1N NOTOM MMNopTUpynTe!
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[lobasneH yron moTopa B norrep

icmpaBnieHbl OWNOKM NOrMKN B COBMELLLEHHOM pexume

WcnpasneH obpaTHbIN BbIOPOC TOKa B MydTe

[lobaBneH napamMeTp orpaHnyeHns vq ona motopa QS165

icnpaBneHa KannbpoBka TOKa And WYyHTa

LEVCAN — 06HOBNIEH NAPCUHT 3HAYEHWI NapaMeTpoB

NcnpasneH MuHMManbHbIn nepunog WM gna gpansepos TF (FOC)

KoHcTaHTbl DAC 06HOBAAOTCA B COOTBETCTBUM C KannbpoBKoOWn

BpemeHHoOe ncnpasneHne 0at4ymkos nonoxeHusa gna FOC korga HeT nHTepnonsunm
[lobaBneH TanMayT rasa ANS BHeELWHero ynpasaeHus (bar noaHOro rasa nocne Beoaa Napons)
MHOro Menkmnx ncnpaBaeHn onsa TeCTUPoBaHMA nNpu cbopke

8 ABrycTta 2022

KoHnTponnep v0.8.7 ==

O6HoB/IEeHa NI0rMKa AaTHYNKOB 41 Tpanewumm

NcnpaeneHbl npobaemsl ADC

JNornka ADC 3ameHeHa Ha bonee yHuBepcabHyto

[lobaBneH UMNOPT KOHGUIypaLumm C KHOMKK

HobasneHa 610KMpoBKa UMMNoOpPTa eciv MOTOP KPYTUTCA

PLL nepemelleHbl B 0TAEJIbHbIA hai

icnpasneHbl BbIBPOCHI TOKa Npu Ha)kaTum TopMo3a (punbTpauns abContoTHOro Wwum)
YbpaHa noruka «HenpaBuibHbIX X0J1I0B» U3 Havya a UHTepnonsaunm

Yny4ylweHo ynpas/ieHne CKOPOCTbIO NMpK pesepce 13 nNpsMoro ABMXeHns

Jlorvka faT4ymkKoB NONOXeEHUS OTAesieHa

USB ko ynasneH

OcTtaHoBka PWM npu oTnagke gobasneHa B HAL

Tpaneuns Tenepb nMeeT 6€34aTHNKOBYIO MHTEPNONALMIO

Jlornka nHTepnonaumm yny4dweHa

YaaneHol rnobanbHble nepemMeHHble No0XKEHNS

NcnpaeneH NaN ornopHon cKkopocTu

NlobaBneH AMarHOCTUYECKMIN PEXUM B NEPEKSIIOYaTENb COCTOSHMSA

icmpaBneHo HecKonbko Npobnem anarHoCTUKK

NobasneHo obHOBMEHME yrna X0I10B B MEHIO

llobaBneHbl nposepkn NaN gnsa xonnos

MonpasnieH geTeKT yrfia o4 nepsoro wara

3[C vHTerpauns Tenepb MMeeT JONOJHUTENbHBIN War 4706kl NponycKkaTb BbIOPOC, B C/ly4ae ecnu
OH CnagaeT MeaJsieHHo

CoCTosiHMe feTeKkTa AaT4MKOB MOMNpPaBJ/eHo, BbI3bIBA0 3aK/ANHMBAHWE MOTOpPaA
HobaBneH 4acToTHbIN CTapT Aa5 6e34aT4MKOBOro pexuma (Tpaneuns)

MapaMeTp 4YaCTOTHOrO ynpaBJieHMa UCNosb3yeTcsa ana 6e3faT4yMkoBoro cTapTa, No yMoaY. Tenepb
=2

NobaBneH aHKoaEP

HacTponka NoATsSXKM OaTYNKOB yaaneHa

NobaBneHo MeHI0 3HKOAEpa
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[obaBneH neTekT 3HKOAEpa

O6HoBJIEHA NOrMKa AATYMKOB NOJIOXKEHUS, AETEKT Tenepb NAET Yepes Hee
NlobaBneH BbICTpLIN henn onpeneneHns Xoa108

MepemeLleHbl BX0O4a X0/110B 4TOObI COOTBETCTBOBATL TanMepy

PacyeT ckopoCTu n3meHeH

PacyeT Rads nepemelleT B (hansl AaTHYNKOB MONOXKEHUSA

ERPS cyeTyuk obHOBMIEH C hUALTPOM HanpasaeHUs

[lobaBneHa Kanmbpoka yrna aHKogepa

[lobaBneH Bbixoa 13 hyHkumm RCPWM

NobaBneHo Ha3Ha4YyeHe NOPTOB Ha 3HKoAep

HobasneH Bbixog n3 yHKLUUN PAS

ADC nopTbl nepeHa3HayeHbl

MonpasneHo 0bHOBNIEHNE HEKOTOPLIX MapaMeTpPoB

[lobaBneHa NHMOPMaLMS 0 SHKOAEPE B MEHIO O YCTPONCTBE

lobasneH E cyddumkc ans sHkogepa

®narn OV n UV pasgeneHsl

KoZ TeCcTMpoBaHMA NepeMeLleH B OTAENbHbIA (hann

OnTumm3mpoBaHsbl #include

Cosur B Tpaneumm OTKAOYAETCA Tenepb Ha cefyiolen KoMMyTaLnm
Yny4yweHa norvka Bkto4eHUs ocnabneHns 4tobul n3be)xxaTb pe3Koro TOPMOXKEHUS Npu ocabneHun
HobasneHsbl onTummsauymm FOC

HobasneH numnt FOC vq fo nnMumTa BekTopa vg-vd, 4Tobbl ocnabneHue pabotano nyywe
(HeorpaHun4YeHHbIM vq faBan bonee xyawme napaMmeTpsl ocnabneHms n MHorga Bbi3biBas 3aBMUCaHNE
ocnabnenus)

NobaeneHa komneHcaumsa Dead time B Tpaneyun

NobaBneHa nornka geTekTa noTepu ynpasneHuns

[lobaBneH CepuinHbIi HoMep

[lobaBneHbl KOHCTaHThI KaIMbpPOBKK

[lobaBneHa norvka KanmbpoBKM Npu NPOBEPKE Xenesa

flobasneH FreeRTOS MOHUTOPUHI CTeKa

OnTummu3mpoBaHa npouenypa Tecta

O6HOBEHbI MpoLEeaypbl KPUTUYECKNX YHaCTOB KOAa

WcnpasneH yoap Toka ecnm FOC ocnabeHne 66110 NpUHYANTENbHO OTKIOYEHO
3aMeHeHa KOHCTaHTa YacToTbl LM

O6HOBJIEHO MEHI0 AATHYNKOB MOJI0OXKEHUS

Jloruka ¢nara nepeocnabneHus ucnpasneHa

icnpaBneHo o6HOBNEHME NapaMeTpPoB B MeHto PAS

MepeHeceH BycT FOC B IOrMKY NepekIioYeHns CEKTOPOB

HobaBneHa noruka crnaxmeaHmsa PLL Ha HU3KOW CKOPOCTH

6 Anpensa 2022

1t

Mukponaut v0.6.3 =—
cnpaBnieHO MeHI0 HaCTPONKK TemnepaTyp.
Jo6aBneHo OTKAYEHNE MOPraH1sa NOBOPOTHNKAMM, YCTaHOBMB «BpeMs Bbik/ = 0cek».
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23 MapTa 2022

KoHnTponnep v0.8.6 ==

O6HoBneH PID perynsatop ocnabneHus.

[lobaBneH numMuT ocnabneHns no TemnepaType MOTOpa.

YMeHbLUEeH AOCTYMHbIA TOK ocnabneHns oo 80% oT Makc.

YMeHbLUEeHbl Aed)ONTHbIE HACTPOWNKMN.

llobaBneHa 6noknpoBka ynpasneHns Ha 10 cek Npu NOJIHOM neperpese.
Hebonblume ncnpasaeHnsa MEHIO 1 3KCMopTa.

20 AuBapsa 2022

KpuTnyeckoe obHOBMIEHNE A1 HOBbIX KOHTPOJIIEPOB U XOT(UKC A8 6F/12F n ctapbix 24F.
CoxpaHuTe KoHpur nepen obHoBNeHNEM, NoCe 0OHOBNEHNS 3arpy3nTe HAaCTPOMKMK MO YMOJTHaHMIO U
MOTOM CBOW KOHMWT.

BaxHo!

Ecnv Baw bopToBOW KOMNbIOTEP UMeEeT npoLwmnsKy v0.60B nnn HUXe, a KOHTposnep v.7.18 n HuxXe,
TO CHa4vana HeobxoAMMOo 06HOBUTbL BCe YCTPONCTBA, KpoMe BopToBOro KoMmrnbtoTepa. MoCKosbKyY
MPOTOKOJ1 MEHIO HOBbIW, CTapble YCTPOWCTBa He ByayT BUAHbI B MeH0. [ocne 3aBepLueHns
0bHOBNEHUS yaepXuBanTe NEBYI0 KHOMKY HECKONbKO CEKYHA, YTODObI BbINTU 13 0OHOBIEHHOr0 MEHI0
ycTponcTBa. Ecnm KHonka He cpaboTaeT, BaM HY)KHO COpOCUMTb NUTaHUe nan nepenoakiiodnTb
kKabenb CAN B bopToBOM KOMMbloTEpPE. MNoCse Toro, kak 06HOBUTE NPOLLUMBKY BCEX YCTPONCTB —
obHoBMTe BopToBON KOMMbIOTEP. CaenanTe COPOC HACTPOEK KOHTPoJIIepa (3arpy3nTe HaCTPOMKM No
yMon4aHuio) nocne obHoBneHns. Mbl pekoMeHAyeM CHOBa 3anMyCTUTb B KOHTPOJI/Iepe aBTOHACTPOMNKY
MOTOpa, eCu Bbl Aenann UMMopT napameTpos. ABTOHACTPOWKY ra3a/TopmMo3a, NOAKJIIYEHHbIX K
bopToBOMY KOMNbIOTEPY, TENepb Hafo AeflaTb B MeHO BOPTOBOro KoMmMblOTEpa.

KoHTponnep v0.8.5 ==

ObHoBNEHa (hyHKLNS COXpaHeHMsa NapamMeTpoBs, fLobaBneHbl OHUT-TECTbI.

HobaBneHo oTKNOYeHVe My Tbl NPV HaXkaTuM TOPMO3a.

HobaBneHa onuunsa BkaoYeHns MTPA,

USB Ans noakal04eHns K KOMMbOTEPY OTKOYEH NO yMon4YaHuio, B byaylem byaet yaaneH.
WcnpasneHbl P1 P2 LM BbIXoAabl.

CtaTtncTuka paboTbl CYATAET CPEAHIO TeMMepaTypy TObKO KOrAa 3annuTaH MOTop.
[obaBneHo oTKNOYeHNe NOATAXKKN XO1/10B.

Pa3nu4yHble ncnpassieHNsa B CUCTEME COXPaHEHNUS.

WcnpasneH NaN ons getekTta COnpoTUBIIEHUS.

WcnpasnieH nMnopT 1-ro napaMmeTpa B KaX4oM pasgene.
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XoTuKC ons KoHTponnepos 6F/12F n cTapbix 24F.

18 OkTa0psa 2021

CHayvana Heobxoanmo 0bHOBUTL BCE YCTPONCTBA, KpoMe bopToBOro KkomnbetoTepa. MockonbKy
NMPOTOKON MEHIO HOBbIN, CTapble YCTPONCTBA He ByayT BMAHbLI B MeHI0. [Tocne 3aBepLueHmns
0BHOBNEHNS yAEPXKMBANTE NEBYIO KHOMKY HECKOJIbKO CEKYHA, YTOObI BLINTU U3 0BHOBIEHHOI0 MEHIO
yCcTponcTBa. ECim KHomnka He cpaboTaeT, BaM HY)XHO COPOCUTbL NMUTaHUE WM NEPENOAKIIYNTb
kabenb CAN B bopToBOM KOMMbtoTEpe. [Tocne Toro, Kak 06HOBMTE NPOLUNBKY BCEX YCTPONCTB —
obHoBMTe bopToBON KoMMbloTep. CaenanTe cOPOC HACTPOEK KOHTpOINIEpa (3arpy3nTe HaCTPOMKM No
yMOJ14aHM0) nocne obHoBNEHNS. Mbl pEKOMEHAYEM CHOBA 3aMnyCTUTb B KOHTPOJI/IEPE aBTOHACTPONKY
MOTOpa, €CAK Bbl Aenanan UMNOPT NapaMeTpoB. ABTOHACTPONKY ra3a/TopMo3a, NOAKIOHEHHbIX K
BopToBOMY KOMMNbIOTEPY, TEMEPb HALO AeNaTb B MeHO BOpTOBOro KoMnbloTEpa.

. )

Aucnnen v0.71B ==

MepepaboTaHo MeH10.

Bce HacTponkn 60pTOBOro KOMMbOTEPa NEPEHECEHBI B OTAE/ILHOE MEHIO.

HobaBneH Nokas COCTOAHNS BXOLOB 3KpaHa B HaCTPOMKaXx.

JobaBneHbl PyHKLMM NOPTa: OTKAOYNTL NOACBETKY, 3a6710KMPOBaTh IKPaH.

JobaBneHbl OTAENbHbIE XOTKEWN NpU 3apsaaKe.

JobaBneHbl XOTKEN KOPOTKNM Ha)KaTHeEM.

NlobaBneHbl HACTPOMKM AMana3oHa PyyYeK rasa/Topmo3sa NoAKJYEHHbIX B BopT.koMmn.
[lobaBneHa HacTponka obuero npobera, 4Tobbl MOXKHO BbIIO BOCCTaHOBUTL 06w M npober.
Cbpoc obuien cTaTUCTUKK He cbpackiBaeT raobanbHbin npober.

[lobaBneH UMNOPT/3KCMOPT HAaCTPOEK.

[obaBieHbl MKOHKWN Ha rNaBHbIN 3KPaH (TOPMOXEHWEe, IMMUT TOPMOXKEHUSA, Yepenaluka, ownbka
MOTOpa/KOHTPOSIEpa, HEMCNPaBHOCTL BaTapen).

C HOBbIMM KOHTPOIIEPaMMN CKOPOCTh NMPOLUNBKN yCKOpPEHa B 6 pas.

Tak>Xe CKOpOCTb 3anucu nora C HOBbIMW NPOLUMBKAMMN J0JKHA ObIThb BbILLE,

JobaBneHa NPoOKpyTKa TEKCTa B MEHIO.

O6HoBNIEH NIOrOTUN.

NobasneHbl 6onee nHpopMaTMBHbIE CO0BLLEHNS ANa AencTBui cbpoca C BBOAOM Mapons.
[lobaBneHbl NapamMeTpbl KOTOPbIE MOXXHO 3anpocuTb No CAN wunHe.

===v0.71

VicnpaBneHo pefakTMpOBaHME HEKOTOPLIX NapaMeTPOB.

OBHOBIEH MMMNOPT/3KCMOPT NapamMeTPOB.

OpomeTp Tenepb UMMNOPTUPYETCA, 3HAYEHNE B LESbIX € ANHULAX.

icnpaBnieHo MUraHne KHOMOK Mpw BBOAE Maposia.

VicnpasneH 3apagHbIn 3KpaH, NOMPaBAEHO MUraHNE KHOMOK.

MonpaBsieHbl Ha3BaHWA NH(O-CTPOK.

VicnpaBneH 3arosioBoK Npw BBOAE Napois.
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KoHnTponnep v0.8.2 ==

NobasneH rawyawmn USB (HyxeH USB kabenb noakntoyeHHsin 8 PWM nopT).

HoBbin npoTokon napameTpoB LEVCAN ¢ 60/1bLLMMK BO3MOXXHOCTAMMA.
[obaBneHo MeHI0 CTaTUCTMKK 3a NOE3LKY B KOHTpoONSep:

- BTH ncnonb3oBaHo/MoTpayYeHo/3apsaKeHo.

- A4 ncnosib30BaHO/NOTPAYEHO/3apAXKEHO.

- NpnbnusntencHas 3PeKTUBHOCTb MOTOPA, CPEAHASA U TeKyLas.

- PacyeTHas Tara Ha Bany mMoTopa.

i3mepeHmne TemnepaTypbl Tenepb pacynTbiBaeT CONPOTMUBIEHME T-AaT4NKa.
YnyyweHo onpegeneHue kV.

I/IcnpaBneH 6ar ¢ 4ONrM OTKIMKOM Ha TOPMO3 npn MenneHHbIX HaCTpOVIKaX CKOPOCTN N3MeHeHud

TOKa.
JedonT onsa scex noptos Tenepb BbIKJI.

[lobaBneHa HaCTPOWNKa CWJIbl KHOMKKN TOPMO3a B % (MPOLEHT OTHOCUTENLHO (Pa3HOr0 TOKa

TOPMOXEHMSA).

[lobaBneHa HaCTPONKa TOPMOXKEHMSA NPX OTNYLLEHHON pyyKe rasa.
[lobaBneH feTeKT CONPOTMBEHUSA N MHOAYKTUBHOCTM MOTOpa.
JobasneHa MTPA noruka (Tonbko gns IPM moTopos).

icmpaBneHo BkJO4YeHUE ocnabneHns npu HaxaTuy TOpMo3a.
HobasneHo 6onbwe CAN KoMaH.

NlobaBneHo 6onble NapaMeTpPoB KOTOPblE MOXHO 3anpocuTb nNo CAN wuHe.
[lobaBneHo 6onbLue HAaCTpPoeK forrepa.

NobaBneHbl HAaCTPOMKM DUILTPOB XOJIJI0B As OTNaAKN OepraHbs.
NobasneH BbIbOp NpedunKCoOB K MMEHN KOHTPOIEpa.

===v0.8.2

HobasneHa onuma 3arosioBka B jore.

MonpaBneH NepeBo HEKOTOPbIX COOBLLEHUIA.

B netekTe pyyek gobasneHsl coobwieHns ownbku.

1 3

Mukponaut v0.6.1 =

HoBbin npoTokon napameTpos LEVCAN.

Hebonblime ncnpasneHus.

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

=== V0.5

NcnpasneHol PWM 10. Tenepb paboTatoT :)

[lobaBneHbl noporyn TepMmoaaTynka, paboTaloT Kak BUpTyasbHasa KHonka |7 18.

[lobaBneHa oTnpaBka NopToB Ha CAN LWKHY.
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31 AsrycTta 2020

Mepen obHOBNEHMEM CAeNaTb IKCNOPT HACTPOEK, nocsie 0bHOBAEHNS COPOCUTL HAaCTPONKN U
MMNOPTUPOBATD.

. )

Auncnnent v0.60B ==

VicnpasneH npoBas B py4yke rasa.

Menkne ncnpasneHnsa B MEHIO.

O6HoBneH LEVCAN.

YnpouieHa HacTpovKa KHOMOK, MO YMO4aHWI0 BCe BXOAa HAaCTPOoeHbl B pexum CAN.
llobasneHa nogaepxka exFAT (Ho gucnnen byaeTt 06HOBNATLCSA TONbKO C FAT32).
[lobaBneH 3KpaH 3apaaKkun 4epes MoTop.

NobasneH BbIbop TUNa BLICTPON CTAaTUCTUKMN.

[lobaBneHo pacluMpeHHOe OKHO COBbITUS.

KoHuTponnep v0.7.18 =

[lobaBneH rawYalnn norrep :)

VicnpaBneHbl MOKK 3apsaikn, XOTS HEKOTOPbIE OCTaJIUCh.

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

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

HobaBneHa MMHMManbHas onopHas CKOpPoCTb Aas PID perynsTopa CKOPOCTW.

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

bonblwe napameTpoBs Oas fiorrepa.

BaxxHble ¢mkcbl B FOC ynpassieHun, DC TOK [OJIKEH CYATATLCA TOYHee npu ocnabneHuu.
icnpaBneH penkunin CTpaHHbIN Bar gna Tpaneymu.

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

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

Yy4yyTb NOAKPYYEHO Ha4vano ocnabneHus.

Job6aBneH NOJIHbIN 3KCNOPT 0TNAL0YHOWN NHOPMaALUN.

NobasneH BbIBOP pexnMa norrepa n HEMHOMO NOMPaBJIeH CTapT Jora.

YbpaHa nepBas CTpoKa fora 4sig COBMeCcTUMocTu ¢ datazap.

HobaBneHbl KpMBbIE py4vek rasa/Topmosa.

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

[obaBneHo nnaBHoe ycKopeHue AN1a Kpyn3a n bonblie TpUrrepos OTK Kpyum3a.

Jlorvka Kpym3a 06HOB/IeHa - Pa3HbI OrpaHMyeH BoIbBpaHHbIM PEXNMOM, HE MONOXKEHNEM PYYKU
rasa.

MuHMMaibHaa CKOPOCTb Kpyn3a OrpaHUYMBaeT ero akTmeaumio.

YBENNYNTb/YMEHbLUNTbL KPYMU3 - MOXKHO YNPaBAATb CKOPOCTbIO KHoMKamu (nopT = CR+/CR-)
BoccTaHoBNeHMe KpyKr3a - BK/OYAeT MNOCNeHIO COXPaHEHHY CKOpPOCTb (rnopT - CRr)
[lobaBneH NMMUT MOLHOCTY B pexuMbl 1 baTapeto. 0 = OTKAIOYUTL TUMUT

®uKc oTKIOYeHMa 12V no KHorke.

Menkune ncnpasaeHnsa B MeHIO.
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PacwmpeHo konnyectso CAN BxonoB 0 16.
icnpaBneHnsa ¢ 3KCNOpTOM/MMMNOPTOM MapamMeTpoB.

18 MapTa 2020

XOT(hUKC OaTHMKa CKOPOCTW 3KpaHa

) )

Auncnnent v0.59B ===

11 MapTta 2020

NobasneH BbIOOP 3KCNOpTa-UMNopTa KoHpurypauum ot 1 o 9

. )

Auncnnent v0.58B w==

NcnpaBnen 6ar 0V py4yku rasa.
WcnpaBneH cbpoc CTaTMCTMKK Noclie 3apsja
llobaBneH BbIOOP KMY/MUIN

HobasneHo 60sblIe NapamMeTPOB B MH(O-CTPOKMN Ha FNaBHOM 3KpaHe
[obaBneH peXxmm ropsynx KnaBuw 4as COBMECTUMOCTU C (YHKLUAMU KOHTPOSIepa

icnpaBneHa HacTpoWKa KOHTpacTa
NlobaBneH pacyeT 3anaca xoAa
MHOro menkux ukcos

: )

KoHTponnep v0.7.12 =

VicnpaBneH 3arpysymk 4on KoOHGUrypauum
HobasneH BbIbOp 3KCMOpTa-UMNopTa KOHpUrypauum ot 1 1o 9

IMnopT noka3sbiBaeT NEPBOI0 CTPOKY haiisia KOHPUrypaLMmn, MOXHO YKa3aTb KOMMEHTapWiA A

LaHHOro hanna

NcnpasneH pexum N

HlobaBneHo H6onbLUe 0TNag0YHbIX AaHHbIX
icnpaBneHo gpbiraHbe MOTOPOM NPU 3apsake
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21 HosbOpsa 2019

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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