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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.

7 Mas 2023

: )

KoHuTponnep v0.8.11 =
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[lobaBneH AnanTUBHLIN peXxuM rasa (No ymonyaHuto 6%)
[lobaBneH pexxum pyykn rasa - MOLHOCTb

[lobaBneHo perynnpoBaHune ypoBHs PAS KHonkamu

[lobaBneHa MuHUManbHasa Tara ans ctapta PAS paTyvnka gaBneHus
Owwnbka xonnos Tenepb 0TobparkaeTcsa Ha IKpaHe

i3meHeHa norunka owmnbKn xonnos

DC-DC Tenepb noka3biBaeT TOK Ha Kaxxaon hase

JobaBneH noTeHuMnanbHbIN GUKC Apansepa TF21904

B koo PhaseResponse nobasneH Bbibop a3

O6HOBEHbI Ha3BaHUA naroB Aas owWnboK AaTYMKOB

[lobaBneHbl ha3Hble TOKU U HanNpsXXeHns B aetekTe LR

HobasneH PAS punbTp HanpsxeHus

HobasneH BbIbop PAS HanpsxeHUs (ras uam vpas)

HobasneHbl HoBble BXxoabl (11-113)

Bxofnbl nepeMMeHoBaHbI

llobaBneHbl npoBepkn 8 HWPort HAL

[lobaBneHa KOMMNeHcauma TepMoaaTymnKa

llobaBneHa TemnepaTypHasa Koppekuns DAC 3awnTbl

NobasneHo 5V ons ocnabnexHuns

VBUS pacuyeT nepemetteH 8 RAM

[lobaBneH KocTbib gnsa FreeRTOS-gcc

JeTekT conpoTmeneHns Tenepb ncnonbdyet 50% wum

HoBbI CN0CO6 CMHXPOHM3aLMW TaMepa AN HapacTaloLlero pexuma (oetekTt R)
HeTekT LR BKJItOYEH B MOJIHbIA AeTeKT

NlobaBneH feTeKT KHOMKM Ha aHa/oroBOM BX04e TOpMO3a
[lobaBneH aeTekT BKAOYeHUss MTPA no pasHuue nHAyKTusHocten (30%+)
[lobaBneH hunbTp BXoAa X0J1/10B

[lobaBneH GUNLTP MUH. LIAra XO10B N0 BPEMEHMU

HlobasneHbl anpekTumsbl fallthrough

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

HeTekT LR nepemelleH B KOHeL,

HobasneH unbTp noptos 11-113

[lobaBneHa yHKLMA BKAOYEHMA ra3a (obpaTHas K OTKJIIOYEHNIO ra3a)
[lobaBneH Ko OXXupgaHma gna geTekTa ConpoTUBIEHMUS
icnpaBneHa owmnbKa HanNps>KeHUs B 4eTEKTE CONPOTMBEHMNA
VicnpaeneH HeraTueHoe NoToKOCLeNieHne

OTknoYeHbl MTPA, FW 1 gpyrue onuumn ans KaambpoBKn X0n108
[lobaBneH ADanTUBHLIN ra3 B AOM. PEXUMbI

CTpykTypa yrnpasaeHnsa onTUMU3MpoBaHa

MapameTp nMmMuT vg YbpaH, Tenepb BKJOYEH NO YMOAYAHMUIO
NobasneH no ymonyaxHmio MTPA pexxum no akTUBHOMY Q TOKY
Hebonbwune ontummsauymm FOC

llobasneH TIM1 B cCKpuUNT NUHKepPa

KoZ xo0/110B nepeMeLleH B HapacTaHue, FOC B cnagaHue (ncnpasneHne wyma 1)
DMA B LMKNMYHOM pexxume, MeHblle Koga, 3P eKT ToT-xe
NobaBneHbl punbThl WyMa Ha vd vg 4TOObI YMEHbLINTL MEPEKOYEHNE CEKTOPOB (MCMpaBaeHne
Wwyma 2)

XpaHunuwe gaHHblx 06HoBNEHO, fobaBneHa cucTeMa BepCUM
icnpaBneH HeBMAUMbIN har owmnbky B norrepe

O6HoBNEHbI AethoNThbl lorrepa
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v0.8.11

Hebonblune onTummsaymm

MapameTpbl FOC B norrepe B ObICTPOM peXxmme 3aMeHeHbl Ha (hUbTPOBaHHbIE
FOHUT TeCTbl XpaHnAnLWa AaHHbIX 0OHOBNEHDI
icnpaBneHbl HECKOLKO 6aroB B XpaHWanLLE AaHHbIX
LEVCAN o6HoBEeH C NnocneaHUMmn hukcamm

[lobaBneHbl ONOIHUTENbHbIE TECTbI AN XPaHUANLLA
Y6paH mycop n3 startup

icnpaBneHo 3aBuCcaHne norrepa no OTKAOYEHUIO IKpaHa
Kaw norrepa nepemeuieH B8 SRAM2

FOC pid oTkaTunca go v0.8.9

CkopocTb yBenun4ymnHa go 200%

1 3

Aucnnen v0.80B =

I3MeHeHO coxpaHeHue no nafeHnto HanpsaXxeHus
NcnpasneHusa 8 LEVCAN

VicnpaBneHnsa B COXpaHeHUN HAaCTPOeK
MoynHeHbl 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 gaTyvka gaBieHns
Owwnbka xonnoB Tenepb 0TobparkaeTcsa Ha IKpaHe
i3mMeHeHa norvka ownbKn xonnos

DC-DC Tenepb noka3biBaeT TOK Ha Ka)kaon gase
[obasneH noTeHuMnanbHbIN UKC gpansepa TF21904

B koa PhaseResponse nobasneH Bbibop a3

O6HoBNIEHbI Ha3BaHWA (hlaros 415 OWMOOK OATYNKOB
NobaBneHbl hasHble TOKKN 1 Hanps>kxeHnsa B aeTekTe LR
[lobaBneH PAS unbTp HanpsXKeHns

[lobasneH Bbibop PAS HanpsxeHus (ra3s unm vpas)
HobaBneHsbl HoBble BXoAb! (11-113)

Bxonbl nepeMMeHoBaHbI

HobasneHbl nposepku B HWPort HAL

NobaBneHa KoMneHcaumsa TepMogaTynKa

[lobaBneHa TemnepaTypHasa koppekuns DAC 3awnThbl
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llobasneHo 5V gna ocnabneHus

VBUS pacuyeT nepemelteH 8 RAM

[lobaBneH KocTbib ansa FreeRTOS-gcc

[eTekT conpoTmBeHna Tenepb ncnonbsyet 50% LWnm

HoBbIn cnocob cMHXpoHM3auuKn TanMepa a5 HapacTalowero pexunma (oetekT R)
[eTekT LR BK/OYEH B MOJHbIN AeTeKT

[lobaBneH feTeKT KHOMKM Ha aHanoroBoM BXoZe TOpMOo3a

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

NobasneH uAbLTP MUH. LWara Xo0a10B N0 BPEMEHW

HobasneHbl anpekTussbl fallthrough

[lobaBneHa nNpoBepka pa3Mepa NapaMeTpoB 4Yepes warning

Hebonblimne ncnpasneHus s 11-113

HeTekT LR nepemelleH B KOHel,

Hob6asneH punbTp noptos 11-113

HobaBneHa yHKLMS BKIOYEHNA ra3a (obpaTHas K OTKIOYEHUIO ras3a)
[lobaBneH Ko OXXnagaHma gna geTekTa CoOnpoTUBNEHMSA

icnpaeneHa ownbka Hanps>XeHns B 4ETEKTE CONPOTUBIEHNS

VicnpaeneH HeraTuBHOE NOTOKOCLIENIeHne

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

CTpyKTypa ynpasJieHMa onTUMM3MpOBaHa

MapameTp AMmMunT vg YbpaH, Tenepb BKJOYEH NO YMONYAHMWIO

HobasneH no ymonyanmio MTPA peXxum no akTUBHOMY Q TOKY

Hebonblime ontnMmsauymm FOC

[lobasneH TIM1 B cKpuNT NUHKepPa

KoZ xonn0B nepemMelleH B HapacTaHue, FOC B cnagaHue (ucnpasneHne wyma 1)
DMA B LMKNMYHOM peXxunme, MeHblle Koga, 3@ eKkT ToT-xe

HobaBneHbl punbThl WyMa Ha vd vq 4TOObI YMEHbLINTL NepektodeHe CEKTOPOB (MCrpaBneHne
Wwyma 2)

XpaHunuwe gaHHbix 06HoBNEHO, fobaBneHa cMCTEMa BEPCUN

icnpaBneH HeBMAUMbIN (ar owmnbky B norrepe

Ob6HoBNEeHbI AedonTbl forrepa

v0.8.11

Hebonbline onTummsaymm

MapameTpbl FOC B forrepe B 66ICTPOM peXxmMme 3aMeHeHbl Ha OUbTPOBaHHbIE
FOHWT TeCTbl XpaHUANLWa AaHHbIX 0BHOBMEHDI

icmpaBneHbl HECKObKO Baros B XpaHuunLLEe AaHHbIX

LEVCAN obHoBNEH C NnocneaHUMmn hukcamm

[lobaBneHbl ONOJIHUTENbHbIE TECTbI AN XPaHUANLLA

Y6paH mycop n3 startup

VicnpaBneHo 3aBncaHne norrepa no OTK/0YEHUIO 3KpaHa

Kaw norrepa nepemeuieH 8 SRAM2

FOC pid oTkaTmnca go v0.8.9

CkopocTb yBenunymnHa go 200%

1 3

Aucnnen v0.80B =

https://docs.nucular.tech/ Printed on 2026/06/13 23:12


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

2026/06/13 23:12 5/14 MpoLunBKK

I3MeHeHO coxpaHeHne no nafeHunto HanpsXxeHus
NcnpasneHuna B LEVCAN

icnpaBneHusa B COXpaHeHUN HacTpoek
Mo4mHeHbl RPM B MH(MO CTpOoKax

8 ®eBpans 2023

1 3

KoHnTponnep v0.8.9 =

Mocne obHoBNEHUS HeOBXOAMMO MPOBECTU HAaCTPOMKY MOTOpa 3aHoBo! [laHHOe 06HOB/IEHNe
ncnpasnset bar ¢ 3alHUM X040M NpeablAyLien BepCun, a Takxxe HeKoTopble npobaemMbl HeaBHO
BbINYLLEHHbIX KOHTPO/1epoB. VI3BeCTHbI NpobaeMbl co CTapToM nofA 60/bWNM TOKOM, KOTOopble ByayT
NCrpaB/ieHbl NO3Xe.

NobaBneHa noruka yCtaHOBKWN NpepbiBaHMN.

[lobasneH dnar «nynbCaunm HaNpPsSXKEHNS» ANA NANTbI.

HobasneH casur DAC 0THOCMTENIbHO CbIpbIX AaHHbIX AN KannbpoBKu.

WNcnpaeneH cbpoc peructpa EXTI-PR B norrepe.

icnpasneHa HenTpaab AN MacTep-KOHTpoNepa.

DAC casur obHOBNEH ONS NAUTDI.

icnpaBneH peBepc Ha Tpaneuuu.

icnpaeneH pesepc Ha be3fnaTymke.

[lobasneH napameTp «PuabTP NPOCTOA» AN XOJ1/10B.

Yron 4aT4MKOB MCMpaB/eH, TeNepb Nepexon co casurom, 6e3 nuntepnonauumn — 6e3 casura.
AA3bIK Iorrepa 3aMeHeH Ha aHr IMNCKUIA (aNna BebCanToB KOTOPbLIE HE YMEIOT B KOAUPOBKY 1251).
llobasneH chnar ownbkm B norrep.

Y6paHo ycuneHune Toka Ha cTtapTte B FOC.

FOC yron Tenepb 6€3 naMeHeHui.

FOC cekTOopa COOTBETCTBYIOT Tpaneyunu.

NobasneHa gon. 3agepxxka mepTBoro Bpemexun B FOC.

NobaeneH cbpoc HacTpoek Mo pasgenam.

14 OKTAOpsa 2022

1 3

Aucnnent v0.75B =
[lobaBneHa BO3MOXXHOCTb NPUHYAUTENbHOr0 06HOBAEHNS YCTPONCTB.
DKCNOPTUPYNTE HAaCTPorKKM nepen obHoBNEHNEM, 0OHOBMTECH, MOTOM MMMOPTUPYNTE!

[lobaBneHbl Mapoan 4sa BXo4a B MEHIO YCTPOWCTB 1 BbIXOA4A U3 MNaBHOMO 3KpaHa.
HacTpanBaemoe orpaHuyeHne NHAMKaLMM Makc CKOPOCTU B CTaTUCTUKE.
NcnpaeneHa paboTa SD KapThl, noaaep>xka exFAT kpome 0bHOBNEHNS SKpaHa.
[lobaBneHa HaCTPONKa MMUH-MaKC MHANKaLUMM (ha3HOro ToKa.
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[lo6aBneHO MeH0 NPUHYANTENBHON MPOLUIMBKN YCTPONCTB.
VicnpaBneHa BO3MOXXHOCTb MHBEPCUN PYHKU TOPMO3a.
WcnpasneH nokasometp Wh npu 6onbwinx pacxogax.
YOaneHa NpoKpyTKa MHPO CTPOK B TeMe MHPO CTPOK.
®a3HbIN TOK B MH(O-CTPOKE Tenepb 0603Ha4YeH Kak Ap.

26 CeHTAOpsa 2022

1 3

KoHTponnep v0.8.8 ==
IKCNOPTUPYNTE HACTPONKK Nepel 0bHoBNEHNEM, OOHOBUTECH, 3arpy3nTe HaCTPONKIM MO YMOTHAHUIO
1 NOTOM umnopTupynTe!

HobasneH yron MoTopa B fiorrep

icmpaBnieHbl OWNOKM NOrMKN B COBMELLLEHHOM pexume

icnpaeneH obpaTHbIN BbIBPOC TOKa B MydhTe

[lobaBneH napamMeTp orpaHn4yeHns vq ona motopa QS165

WcnpasneHa kannbpoBka Toka A4Nd LWyHTa

LEVCAN — 06HOBNIEH NAPCUHT 3HAYEHWI NapaMeTpoB

cnpasneH MuHnMansHbI nepuod WM ana gpansepos TF (FOC)

KoHcTaHTbl DAC 06HOBASAOTCA B COOTBETCTBUM C KannbpoBKomn

BpemeHHOe ncnpasneHne faTynkos nonoxeHus ans FOC Korga HeT MHTepnonsumm
JobaBneH TanmayT rasa A4s4 BHeWHero yrnpasnaeHuns (bar noaHoro rasa nocsie BBoja napons)
MHOro Menkmnx ncnpaBaeHn ona TeCTUpoBaHMA nNpu cbopke

8 ABrycrta 2022

KoHnTponnep v0.8.7 ==

ObHoBNEHa N0rMKa AaT4YNKOB A5 Tpaneuuu

NcnpaeneHbl npobnemsl ADC

JNornka ADC 3ameHeHa Ha bonee yHnBepcabHYyto

[obaBneH uMNopT KOHGUrypaumm ¢ KHOMKK

HobasneHa 610KMpoBKa UMMNoOpPTa eciv MOTOP KPYTUTCA

PLL nepemMelleHbl B OTAEJIbHbIN hai

VicnpasneHbl BbIBPOCHI TOKa Npu Ha)kaTun TopMo3a (puabTpauns abContoTHOro Wwum)
YbpaHa noruka «HenpaBuibHbIX X0I0B» U3 Havya a UHTepnonsunm
Yny4lweHo ynpassieHne CKOPOCTbIO MpU peBepce U3 NpsamMoro ABrXeHus
Jlorvka 0aTyMKOB MONOXKEHUA OTAe/eHa

USB kofn ynasneH

OcTtaHoBka PWM npu oTnagke gobasneHa B HAL

Tpaneuns Tenepb nMeeT 6€34aTHNKOBYIO MHTEPNOAALMIO

Jlornka nHTepnonaumm yny4dweHa
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YpaneHbl rnobanbHble nepemMeHHble No0XKEeHNS

NcnpasneH NaN onopHown cKkopocTu

NlobaBneH AMarHOCTUYECKMIN PEXUM B NEPEKSII0YaTENb COCTOSHMSA
icmpaBneHo HeCKonbko Npobnem amarHoCTUKK

NobasneHo obHOBMEHWE yrna X0I/10B B MEHIO

llobaBneHbl nposepkn NaN gnsa xonnos

MonpasnieH OeTeKT yrfia a4 nepsoro wara

3[C vHTerpauns Tenepb MeeT JONOJHUTENbHBIN War 47obbl NponyCcKaTb BbIOPOC, B C/ly4ae ecnu
OH CnagaeT MeaJsieHHO

CoCTosiHMe feTeKkTa AaT4MKOB NMOMNpPaB/eHo, BbI3bIBaNO 3aKANHMBaHNE MOTOpa
[lobaBneH YaCTOTHbLIN CTapT ANa 6e30aTYNKOBOro pexuma (Tpaneums)
MapaMeTp 4YaCTOTHOrO ynpaBJieHMa UCNob3yeTcsa ana 6e3naT4MKoBOro ctTapTa, No yMoay. Tenepb
=2

[lobaBneH 3HKoOep

HacTponka NoATSXKM OaTYNKOB yaaneHa

NobaBneHo MeHI0 3HKOAEpa

HobaBneH neTekT 3HKOAEpa

O6HoBJNIEHA NOrMKa AATYMKOB NOJIOXKEHUS, AETEKT Tenepb NAET Yepes Hee
JobasneH ObICTPLIA henn onpeaeneHns Xonos

MepemeLleHbl BXOA4a X0/110B 4TOObI COOTBETCTBOBATL TaMepy

PacyeT ckopoCTu n3meHeH

PacyeT Rads nepemelleT B halsl aTYNKOB MOJIOXKEHNS

ERPS cyeT4yuk 0obHOBMEH C hULTPOM HanpasneHUs

llobaBneHa Kanmbpoka yrna aHKogepa

NobasneH Bbixod u3 gyHkunn RCPWM

NlobaBneHo Ha3Ha4vyeHne NOPTOB Ha 3HKoAEpP

[lobaBneH BbIxo4 13 hyHKUMK PAS

ADC nopTbl nepeHa3HayeHbl

MonpaBaeHo 06HOBNEHNE HEKOTOPbLIX NapaMeTpoB

[lobaBneHa MHpopMaLMs 0 IHKOAEpPE B MEHIO O YCTPONCTBE

NobasneH E cypdukc ona sHkogepa

®narn OV n UV paspeneHsl

KoL TeCTMpoBaHMA nepemMeLleH B OTAeSIbHbIA (han

OnTumm3mpoBaHsbl #include

CoBur B Tpaneumm OTKAOYAETCA Tenepb Ha ceayolen KoMMyTaLum
YnydleHa norvka Bka4YeHns ocnabnerHmsa 41obbl nsbexxatb pe3Koro TOPMOXXeHUs Npu ocnabneHun
HobasneHbl onTummsaumm FOC

HobasneH numnt FOC vq fo nnMunTa BekTopa vg-vd, 4Tobbl ocnabneHue paboTtano nyywe
(HeorpaHuMYeHHbIN vq AaBan bonee xyalwme napaMmeTpbl ocnabneHns n MHorga Bbi3biBas 3aBUCaHME
ocnabnenus)

HobasneHa komneHcaumsa Dead time B Tpaneuun

NlobaBneHa nornka geTekTa noTepw ynpaBaeHuns

[lobaBneH CepuinHbIi HoMep

HobaBneHbl KOHCTaHTbl KannbpoBKY

[lobaBneHa norvka KanmbpoBKK Npu NPOBEPKE Xenesa

HlobasneH FreeRTOS MOHUTOPUHI CTeKa

OnTuMnsupoBaHa npouenypa TecTa

O6HOBEHbI MpoLeaypbl KPUTUYECKNX YHaCTOB KoAa

WcnpasneH yaap Toka ecnm FOC ocnabeHne 66110 NpUHYANTENBHO OTKIOYEHO
3aMeHeHa KOHCTaHTa YacToThl LM

O6HOBJIEHO MEHI0 AATHYNKOB MOJI0OXKEHUS
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Jloruka ¢nara nepeocnabneHma ncnpasnieHa

NicnpaeneHo o6bHoBIEHME NapaMeTpoB B MeHIo PAS
MepeHeceH b6ycT FOC B N0Oruky nepeksyeHns CEKTOPOB
[lobaBneHa norvka crnaxxusaHmsa PLL Ha HU3KOM CKOPOCTH

6 Anpensa 2022

1 3

Mukponaut v0.6.3 =—
icnpaBnieHo MeHio HaCTPOoNKK TeMnepaTyp.
[lobaBneHo OTKJIDYEHE MOPraHNs MOBOPOTHNKaMK, YCTAHOBMB «BpeMs Bbikn = 0cek».

23 MapTa 2022

Kontponnep v0.8.6 ==

O6HoBneH PID perynsaTtop ocnabneHus.

HobasneH numnT ocnabneHnsa no TemnepaType MoTopa.

YMeHbLUEH AOCTYMHbIA TOK ocnabneHns oo 80% oT Makc.

YMeHbLUeHbl feOoSITHblIE HACTPONKMW.

llobasneHa 6510KknpoBKa ynpasneHns Ha 10 cek npu NOJIHOM neperpese.
Hebonblune ncnpaBieHUs MeHIo 1 3KCNopTa.

20 fluBapsa 2022

KpuTunyeckoe obHOBMIEHNE A1 HOBbIX KOHTPOJI1EPOB U XOT(UKC ANna 6F/12F n ctapbix 24F.
CoxpaHuTe KOH(ur nepen obHoBneHneM, nocsie 06HOBIEHNSA 3arpy3nTe HAaCTPONKIN MO YMOHAHMIO 1
NOTOM CBOW KOHUT.

Ba>xHo!

Ecnv Baw BopToBOM KOMNbIOTEP UMeeT npowwunsky v0.60B nnn HUXe, a KoOHTposnep v.7.18 n HuxXe,
TO CHavana HeobxoanmMo 06HOBMTbL BCe YCTPOMCTBA, KpoMe bopToBOro KomnbloTepa. MoCcKoNbKY
MPOTOKOJ1 MEHIO HOBbIW, CTapble YCTPOWCTBa He ByayT BUAHbI B MeH0. Nocne 3aBepLueHns
0OHOBNIEHUS yOepXXuBanTe NeBYI0 KHOMKY HECKONbKO CEKYHA, YTODObI BbINTU 13 0OHOBIEHHOr0 MEHI0
yCTponcTBa. ECnm kHonka He cpaboTaeT, BaM HY>XHO COPOCUTL NUTaHUE UK NePenoaKIYnTb
kKabenb CAN B bopToBOM KOMMbtoTepe. [locne Toro, Kak 06HOBMTE NPOLUNBKY BCEX YCTPONCTB —
obHoBUTe BbopToBOM KOMMbOTEP. CaenanTe cOPOC HACTPOEK KOHTPOSIEpa (3arpy3mTe HaCTPOVKK Mo
yMoi4aHuio) nocne obHoBneHns. Mbl pekoMeHAyeM CHOBa 3anyCTUTb B KOHTPOJI/iIepe aBTOHACTPONKY
MOTOpa, eCnu Bbl Aeflanu UMMNOPT NapamMeTpoB. ABTOHACTPOMKY ra3a/TopmMo3a, NOAKIOYEHHbIX K
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BOpTOBOMy KOMMbOTEPY, TENEPb HAaAO0 A€NaTb B MEHIO BOpTOBOFO KOMMbIOTEPA.

KonTponnep v0.8.5 ==

O6HOBNEHa hYHKLNS COXpaHEHMSA NapaMeTpoB, f0baBAeHbl OHUT-TECTbI.

NobaBneHo oTKOYEeHNE MY(ThI NPV HaXkaTuM TOPMO3a.

HobasneHa onuunsa BkaoYeHus MTPA.,

USB Aon9 Nogk/to4eHUSA K KOMMbIOTEPY OTKJIOYEH MO YMOAYaHuUio, B byayuiem bynet yoaneH.
WcnpasneHsbl P1 P2 LLIWM Bbixoabl.

CtaTuctunka paboThbl cHUTaET CpefHIo TeMnepaTypy TOJIbKO Koraa 3anMTaH MoTop.
[lo6aBNeHO OTKJIDYEHNE MNOATSXKKN XO0B.

PasnnyHble nCnpaBneHUs B CUCTEME COXPaHEHMS.

WcnpasneH NaN ons getekTa CONPOTUBIEHUS.

NcnpasneH umnopT 1-ro napaMeTpa B KaX4oM pa3aene.

XoTuKC onsd KoHTponepos 6F/12F n ctapbix 24F.

18 OkTabpsa 2021

CHayvana Heobxoanmo 0bHOBUTL BCE YCTPONCTBA, KpoMe bopToBOro KomnbeloTepa. MockonbKy
NPOTOKO/1 MEHIO HOBbIW, CTapble yCTPONCTBa He byayT BUAHbI B MeHI0. locsie 3aBeplieHmns
06HOBNEHUS yOepXXUBANTE NEBYIO KHOMKY HECKONBbKO CEKYHA, 4TODObI BEINTU N3 0BHOBIEHHOr0 MEHI0
yCcTponcTea. Ecnm KHonka He cpaboTaeT, BaM HY>KHO COpOCUTb NUTaHUe Man NepenoakiiodnTb
kKabenb CAN B bopToBOM KOMMNbloTepe. Mocse Toro, Kak 06HOBMTE NPOLLUMBKY BCEX YCTPOUCTB —
obHoBMTe bopToBON KOMMbIOTEp. CaenanTe cOPOC HACTPOEK KOHTpOJISIepa (3arpy3nTe HaCTPOMKM No
yMon4aHuio) nocsie obHoBMeHNS. Mbl peKoMeHlyeM CHOBa 3aMyCTUTb B KOHTPOJIJIEpe aBTOHACTPONKY
MOTOpa, eCu Bbl Aenanu UMMopT napameTpos. ABTOHACTPOWKY ra3a/TopMo3a, NOAKJIYEHHbIX K
BopToBOMY KOMMbIOTEPY, TENepb HaAo0 AenaTh B MeHI0 bopToBOro KOMMbOTEPA.

) )

Aucnneu v0.71B —

MepepaboTaHo MeHIO.

Bce HacTponky 60pTOBOro KOMMbIOTEPa NEPEHECEHBI B OTAEIbHOE MEHIO.

[lobaBneH Nokas COCTOAHNS BXOAOB 3KpaHa B HAaCTPOMKaXx.

NobaBneHbl PyHKLMM NOpTa: OTKOYUTb NOACBETKY, 3a6/10KMPOBATb IKPaH.

[obaBneHbl 0TAENbHbIE XOTKEWN NP 3apsaKe.

[obaBneHbl XOTKEN KOPOTKNM Ha)KaTHEM.

[obaBneHbl HACTPONKM AMana3oHa pyyek ra3a/TopMo3a NOAK/OYEHHbIX B 6OpT.KOMM.
llobaBneHa HacTpoika obuiero npobera, 4Tobbl MOXXHO ObIIO BOCCTAHOBUTL 06w M npober.
Cbpoc obuen cTaTUCTUKK He cbpackiBaeT rnobanbHbi npober.

NlobaBneH MMNOpPT/3KCMOPT HACTPOEK.

[obaBneHbl NKOHKMN Ha rNaBHbIN 3KPaH (TOPMOXXEHME, TMMUT TOPMOXKEHUS, Yepenallka, ownbka
MOTOPa/KOHTPOJIEpPa, HENCMPABHOCTL baTapen).

C HOBbIMM KOHTPOJIJIEPAMUN CKOPOCTh NMPOLUNBKN YCKOPEHa B 6 pas.
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Tak)xe CKOpPOCTb 3amnucu sora C HOBbIMW MPOLLMBKAMN A0JKHA ObITb BbiLLE.
[lobaBneHa NPoKpyTKa TEKCTa B MEHIO.

O6HOBMEH NnoroTmmM.

[lobaBneHbl 6onee MHGOPMaTMBHbIE COOBLWEHNA ANa AeNncTBuin cbpoca C BBOAOM Mapos.
[obaBneHbl NapamMeTpbl KOTOPbIE MOXHO 3anpocuTb No CAN wuHe.
===v0.71

icnpaBnieHo pefakTUpoBaHME HEKOTOPbIX MAapaMeTpoB.

O6HOBNEH MMMNOPT/3KCMOPT NapaMeTpOB.

OpomMeTp Tenepb UMMNOPTUPYETCA, 3HAYEHNE B LIENbIX € ANHULAX.
VicnpaBneHo MUraHme KHOMOK Npw BBOAE NapoJis.

VicnpaBneH 3apagHbIA 3KpaH, NOMPaBI€HO MUTaHNE KHOMOK.

MonpaBneHbl Ha3BaHNSA NHPO-CTPOK.

icnpaBnieH 3aros0BOK Npv BBOAE Maposs.

KoHnTponnep v0.8.2 ==

HlobasneH raoYawmin USB (Hy>keH USB kKabenb nogkatoyeHHbin B PWM nopT).
Hosbin npoTokon napameTpoB LEVCAN ¢ 60/1bLLMMY BO3MOXXHOCTAMMA.
NlobaBneHo MeHI0 CTaTUCTMKN 3a NOE3KY B KOHTPOIEp:

- BTHY ncnonb3oBaHoO/MoTpayYeHo/3apsaXeHO.

- A4 1CNO0JIb30BaHO/MOTPAYeHO/3apsAXKeHoO.

- MpnbnnsntensHas 3 HEKTUBHOCTbL MOTOPA, CPEAHAA N TEKyLLas.

- PacyeTHas Tara Ha Bany MoToOpa.

3mepeHune TemnepaTypbl TENEPb pacynTbIBAaeT CONPOTUBNIEHME T-AaTHMKa.
Yny4uweHo onpegeneHune kV.

WcnpasneH 6ar ¢ 4OArMM OTKAMKOM Ha TOPMO3 NPU MeANIEHHbIX HaCTPONKax CKOPOCTU N3MEHEHMNA
TOKa.

JedonT onga scex nopTos Tenepb BbIKJI.

[lobaBneHa HaCTpoMKa CWJibl KHOMKN TopMo3a B % (MPOLEHT OTHOCUTENbHO (Pa3HOr0 TOKa
TOPMOXEHMSA).

[lobaBneHa HaCTPONKa TOPMOXKEHMA NPU OTNYLLEHHON PYYKe ras3a.
fobaBneH feTeKT CONPOTMBAEHUSA N MHAYKTUBHOCTM MOTOpa.

llobaBneHa MTPA noruka (Tonbko gns IPM moTopos).

icnpaBneHo BKOYEHUE 0CNabneHns Npu Ha)xaTum TopMo3a.

HobasneHo 6onblie CAN KOMaHL.

[lobaBneHo 6onblue NapaMeTpPoB KOTOPbIE MOXKHO 3anpocuTb No CAN wuHe.
HobasneHo 6onblUe HacTpoeK florrepa.

[lobaBneHbl HACTPOMKIN (PUNLTPOB XOJIJIOB NS OTNAAKN OepraHbs.

llobasneH BbIbOp NpetnKCoB K MMEHW KOHTPOANEPA.

===v0.8.2

NobaBneHa onuma 3arosioBKa B jore.

MonpaBneH NepeBos HEKOTOPbIX COOBLLEHNN.

B neTtekTe pyyek gobasneHsbl coobieHns ownbxu.

Mukponaut v0.6.1 =
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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 TepmoaaTynka, paboTaloT Kak BUpPTyaabHasa KHonka |7 18.
[lobaBneHa oTnpaBka NopToB Ha CAN LWKHY.

31 Asrycta 2020

Mepen obHOBNEHNEM CAENATb IKCMOPT HAaCTPOEK, Nocsie 06HOBNEHNS COPOCUTL HACTPONKI 1
MMMNOPTMNPOBATb.

) )

Aucnneu v0.60B —

icnpasneH npoBan B pyyke rasa.

Menkune ncnpaBneHNs B MEHIO.

O6HoBneH LEVCAN.

YnpolieHa HacTpoMKa KHOMOK, MO YMOHaHMIO BCE BXOAA HAacTpoeHbl B pexxum CAN.
[lobaBneHa nogaepxka exFAT (Ho ancnnen byaeT 06HOBNATLCSA TONbKO C FAT32).
[obaBneH 3KpaH 3apaaku Yepes MoTop.

HobasneH BbIbOp TUNa BLICTPON CTATUCTUKMN.

[obaBneHo paclIMpeHHOe OKHO CobbITuS.

KoHTponnep v0.7.18 ==

[lobasneH rawYalinn norrep :)

icnpaBneHsbl oKy 3apagku, XoTs HEKOTOpble 0CTaInCh.

[lobaBneH nnaBHbIN NyCcK 3apsaku 1 bonee 6e3onacHbIN AETEKT ha3bl.

MonHocTblo NepepaboTaHo ocnabneHne, Tenepb He AOMKHO XECKO TOPMO3UTb MNOCE OTAYCKaHMNA
rasa.

HobaBneHa MUHMManbHas onopHas CKOpoCTb Ans PID perynstopa CKOPOCTH.

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

bonble napameTpoB Aas forrepa.

BaxxHble ¢mkcbl B FOC ynpaBneHumn, DC TOK AO/KEH CHATATLCSA TOYHEE Npu ocnabneHunn.
icnpaBneH peakuin CTpaHHbI 6ar ona Tpaneyumn.

LEVCAN paboTaeT Ha o4yepeasx, nocne obHOBNEHNS SKpaHa CKOPOCTb JIOFFMHIa A0J1)KHa MOBLICUTCS
B 2 pa3a.

DedonT DCi Ki ymeHbeH ¢ 500 go 200 Tk MHOro »asnob.

Yy4yTb NOAKPYYEHO HaYvano ocnabnexHms.

[obaBneH NoAHbIA 3KCNOPT O0TNAaL0YHON MHDOPMALUN.
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[lobasneH BbIbOp pexrMa norrepa U HEMHOIO MOMNpPaBJIeH CTapT Jiora.

YbpaHa nepBas CTpoKa Jiora g coBMecTuMmocTn ¢ datazap.

[lobaBneHbl KPpUBbIE PYY€EK ra3a/TopMo3a.

[lobaBneH ONONHUTENbHbIN KO3IMMULMEHT MOLWHOCTK PAS B oon. pexxumax.

NobaBneHo nnaBHOe yCKOpeHue ANna Kpymn3a n 6onblie TpUrreposB 0TKA Kpyur3a.

Jlornka Kpym3a obHoBIeHa - (ha3HbI OrpaHMYeH BbIOPaHHBLIM PEXUMOM, HE MONOXKEHNEM PYYKM
rasa.

MuHMMaibHaa CKOPOCTb Kpyn3a OrpaHNYMBaeT ero akTmeaumio.

YBENNYNTb/YMEHBLLNTbL KPYM3 - MOXKHO YNpPaBasTb CKOPOCTbio KHoMkamu (nopT = CR+/CR-)
BoccTaHoBIEHME KpyM3a - BKJIOYAET NOC/IeAHIO COXPaHEHHYI0 CKOpocTb (nopT - CRr)
[lobaBneH NMMUT MOLHOCTY B pexuMbl 1 baTapeto. 0 = OTKAYUTL IUMUT

®dukc oTKAoYeHUa 12V no KHormke.

Menkne ncnpasieHns B MeHI0.

PacwwupeHo konnvectso CAN Bxogos Ao 16.

NcnpaBieHns € 3KCNOpTOM/MMMNOPTOM NnapaMeTpoB.

18 MapTta 2020

XOT(PUKC JaT4nMKa CKOPOCTM IKpaHa

1

Auncnnent v0.59B ==

11 MapTta 2020

llobaBneH BbIbOp 3KCNOPTa-MMNoOpTa KOHGUrypaumm ot 1 oo 9

1 3

Aucnnen v0.58B =

NcnpaeneH 6ar 0V py4yku rasa.

WcnpaeneH cbpoc CTaTMCTMKK Nocnie 3apsja

HobasneH BbIOOP KMY/MWIIN

NobaeneHo 6onblie NapaMeTpPoB B MHDO-CTPOKMN Ha FTaBHOM 3KpaHe

[obaBneH pexxnMm ropsynx Knaeuw a5 COBMECTUMOCTM C OYHKLMAMK KOHTPOJIepa
licnpaBneHa HacTpoKa KOHTpacTa

JobaBneH pacyeT 3anaca xo4a

MHoOro menkmnx nKCcoBs

KoHTtponnep v0.7.12 =
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VicnpaBneH 3arpy34mk 4on KOHQUrypaumm

HobasneH BbIOOP 3KCNOpTa-uMnopTa KoHpurypauum ot 1 o 9

IMnopT noka3biBaeT NepBot CTPOKY haia KOHDUrypaLmm, MOXXHO YKa3aTb KOMMEHTapuin ans
LaHHOro anna

NcnpasneH pexum N

llobaBneHo 6onblue 0TNag0YHbIX AaHHbIX

icnpaBneHo gpbiraHbe MOTOPOM NPU 3apsaKe

21 HosbOpsa 2019

CoenanTe 3KCNOPT KOHMUIypaLMmM (MM CKPUHLLIOTbI), Nocne 06HOBAEHMS HaXKaTb «CTepeTb BaHKK
NamMATU» B KOHTPOJIIEPE M Nepe3anyCTuTb. YacTb HaCTPOeK NPUAETCS BBECTU 3aHOMO BPYYHY!IO.

. )

Aucnnen v0.57 Bum

HlobasneHa HacTpoka CAN KHOMOK
JobaBneHa HacTpoka UHBEPCMUN BXOAA
MepepaboTaHa CTaTUCTMKA

[lobaBneHbl hunbTPbI Ha aHaNOroBble BXoAa

KoHTponnep v0.7.9 =

MonHOCTbIO nepepa60TaHa NIOrnkKa ynpasnaeHnsa, noaroToBJ/IEHO K MHTErpaunmn C omc.

fobasneHo:

HBepTMpPOBaHHbLIN BXO4 TOPMO3a

HacTpoika 3X N03MUMOHHOM0 NepeksYaTens CKopocTen AN TOro 4Tobbl CKOPOCTU
nepeksYaancb nocsiegosaTtesibHoO 1-2-3

HacTponka obbl4HOr0 nepekyaTens CKOPOCTH - KHOMKKN UK NepeknoYyaTesb

llobaBneH TepmogaTyink motopa NTC10k B:3380

KoMaHAbl nepe3arpy3ku/0TKII0YEHNS MO KaH LWNHe

KHomKa BKt04YeHUs HerTpanu, cbpaceiBaeT nepeksoyaTesib CKOPOCTeN

CkopocTb 0 = HeiTpasb, OTK/OYAET PYYKY rasa. MoOXXHO aKTMBMPOBATb U3 MEHIO 0N PeXMNMOoB. pu
BKJIOYEHMMN ByLeT aKTUBMPOBAH 3TOT PEXUM

VIHKpeMeHT 1 JeKpeMeHT CKOPOCTU B KOHTpoJ1epe

[eTeKkT HanpsXXeHna Ha ha3ax, NPy HaANYMKn HanpsxeHns bonee 4eM yKa3aHO B HaCTpoke
«YpoBeHb geTekTa» byaeT OTKJIIOYEHO ynpaB/ieHne Ha CTos4YeM MoTope

Pa3HeceHbl 3aWuUTbl N0 HanpsXXeHuo, fobaBneHa 610KMPOBKa MPU HA3KOM NUTaHUK
[onoNHUTENbHbIE PEXUMbI YNIPaBJIEHUS, C pa3ae/lbHON HACTPONKON YCKOPEHWUI U
OTKJIIOYEeHNEM/BKIOYEHMNEM 0N PYHKLNN

BnoknpoBka rasa tenepb siokasbHas u CAN - oTaensHO

JIumMnT TemnepaTypbl MOTOpPa Mpu 3apsagke
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MeAnaHHbI PUABLTP MO NUTAHWUIO
OunbTp yCTpenHeHus ¢ oTbpacbiBaHMEM KpanHUX 3HAYEHUN Ha PYYKy rasa v TopMmosa AJ19 BXOLOB
KOHTpoNepa

WcnpasneHo:

OnpegneneHmne HanpsXXeHns 3apsaakun npu HebonbLlon pasHuue ¢ baTapenHbiM

O6HOBJIEHbI HEKOTOPbLIE 3HAYEHUSA MO YMOHAHUIO

Hebonblumne ncnpasneHns n 06HOBIEHUS B MEHIO

bar nogcyeta CRC npu coxpaHeHHUM

OcnabneHune npu ckopocTun bonee 126%

MonpaBfieHbl YaCTOTbl MU3MEPEHUI LWWH NUTAHUSA

baTapenHoe nuTaHWe Tenepb M3MepsaeTcs ¢ Yactoton LLUWM, 3awmTa OT nepeHanpsKeHuns
3HAYMTENbHO yyYLlleHa

Y6paH rioK ¢ MHBEPCMEN TOKa NPU TOPMOXKEHUN

MonpaBneHbl TAaNMUHI M U3MEPEHUs TOoKa AN1a 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 pgetekT, nobasneHa obpaboTka K3 n nonpasneH TanmayT

llobaBneHa HacTpoika BNOKMPOBKM NpK 3anycke, Aaa paboTbl BMecTe ¢ 6/10KMPOBKON 3KpaHa no
naposito. MNpun 0TCYTCBUMN 3KpaHa ee HY)KHO OTKJIlo4aTb
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