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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
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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

https://docs.nucular.tech/ Printed on 2026/04/17 08:56



2026/04/17 08:56 3/16 MpoLwmBKM

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 =
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I3MeHeHO coxpaHeHne no nafeHunto HanpsXxeHus
NcnpasneHuna B LEVCAN

icnpaBneHusa B COXpaHeHUN HacTpoek
Mo4mHeHbl RPM B MH(MO CTpOoKax

7 Mas 2023

1 3

KoHnTponnep v0.8.11 ==

[lobaBneH AnanTUBHLIN peXxuM rasa (no ymonyaHuto 6%)
[lobaBneH pexxum pyyku rasa - MOLHOCTb

[lobaBneHo perynnpoBaHune ypoBHs PAS KHonkamu

[lobaBneHa MnHUManbHasa Tara ans ctapta PAS paTyvnka gaBneHus
Owwnbka xonnoB Tenepb 0TOOpaXKaeTCa Ha IKpaHe

M3meHeHa noruka owmnbkn xonnos

DC-DC Tenepb noka3biBaeT TOK Ha Kaxxaou haze

[obaBneH noTeHumnanbHbIN GUKC Apansepa TF21904

B koo PhaseResponse nobasneH Bbibop a3

O6HoBNEHbI Ha3BaHWA hlaros ANS OWMOOK AaTYNKOB

[lobaBneHbl ha3Hble TOKU U HanNpsXXeHns B aetekTe LR

HobasneH PAS punbTp HanpsxeHus

HobasneH BbIbop PAS HanpsxeHUs (ras uam vpas)

HobasneHbl HoBble BXoabl (11-113)

Bxofnbl nepeMMeHoBaHbI

llobaBneHbl npoBepkn B8 HWPort HAL

[lobaBneHa KOMMNeHcauma TepMoaaTymnKa

llobaBneHa TemnepaTypHasa Koppekuns DAC 3awwnTbl

llobaBneHo 5V ana ocnabnenus

VBUS pacuyeT nepemetteH 8 RAM

[lobaBneH KocTbib gnsa FreeRTOS-gcc

[leTekT conpoTusneHnsa Tenepb ncrnosbsyet 50% wum

HoBbI CN0CO6 CMHXPOHM3aLMW TaMepa AN HapacTaloLlero pexuma (oetekTt R)
HNeTekT LR BKJIIOYEH B MOJIHbIA AeTeKT

[lobaBneH OeTeKT KHOMKM Ha aHanoroBoOM BXoie TOPMO3a
[lobaBneH aeTeKkT BKAYeHUss MTPA no pasHuue nHAyKTuBHocTen (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 (obpaTHasa K OTKJIIOYEHNMIO ra3a)
[lobaBneH Ko OXXupgaHma gna geTekTa ConpoTUBIEHMUS
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icnpaBneHa ownbka Hanps>XeHns B AeTEKTE CONPOTUBIEHNS

VicnpaBneH HeraTnBHOE MOTOKOCLIENIeHne

OTknto4veHbl MTPA, FW 1 gpyrve onunn oas KaambpoBKU X0/110B

[lobaBneH AnanTUBHbLIN ra3 B A0M. PEXUMbI

CTpyKTypa ynpasJieHMa onTUMM3MpOBaHa

MapameTp nmmuT vg YbpaH, Tenepb BKJOYEH NO YMONYAHMUIO

HobasneH no ymonyanmio MTPA peXxum no akTUBHOMY Q TOKY

Hebonblwmne ontummsauymm FOC

[lobasneH TIM1 B cKpuNT NMHKepPa

Ko xonnoB nepemelleH B HapacTaHue, FOC B cnafgaHue (ncnpasieHune wyma 1)
DMA B LIMKNMYHOM peXxume, MeHblle Koga, 3@ eKT ToT-xe

[lobaBneHbl puabThl WyMa Ha vd vg 4TOObl YMEHbLLLNTL NEPEKIIIOYEHNE CEKTOPOB (MCNpaBfieHmne
Wwyma 2)

XpaHunuwe gaHHbix 06HOBNEHO, fobaBneHa CMCTeEMa BEPCUN

icnpaBneH HeBMAUMbIN (ar owmnbky B norrepe

O6HoBEHbI AedonTbl orrepa

v0.8.11

Hebonbline onTuMn3aLumnm

MapameTpbl FOC B norrepe B 66ICTPOM peXxrMe 3aMeHeHbl Ha (DMNbTPOBAHHbIE
FOHWT TeCTbl XpaHUANLWA AaHHbIX 0BHOBEHDI

icmpaBneHbl HECKObKO BaroB B XpaHWMLLE AaHHbIX

LEVCAN obHoBNEeH C nocneaHnmMmn hukcamm

[lobaBneHbl ONOHUTENbHbIE TECTbI AN XPaHUANLLA

YbpaH mycop u3 startup

icnpaBneHo 3aBucaHmne siorrepa no OTK/IOYEHUIO IKpaHa

Kaw norrepa nepemeuieH 8 SRAM2

FOC pid oTkaTmnca go v0.8.9

CkopocTb yBenun4ymnHa go 200%

) )

Aucnneun v0.80B —

AI3MeHeHO coxpaHeHmne No NageHnto HanpsXXeHns
NcnpasneHusa 8 LEVCAN

icnpaBneHus B COXpaHeHUN HacTpoek
Mo4nHeHbl RPM B MH(O CTpoKax

8 ®eBpans 2023

KoHnTponnep v0.8.9 ==

Mocne obHOBNEHNS HEODOXOAMMO NMPOBECTN HACTPONKY MOTOpPa 3aHOBO! [laHHOe 06HOBNIEHME
ncnpasnaet 6ar ¢ 3a4HMM X040M NpeablayLLen BEPCUN, a TakKe HEKOTOpble NpobieMbl HeAaBHO
BbIMYLLEHHbIX KOHTPOJ1/1epOoB. 3BeCTHbI NpobaeMbl CO CTapTOM Noj 60/bLLIMM TOKOM, KOTOpble byayT
NCMNpaBJieHbl MO3Xe.
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[obaBneHa fornka yCTaHOBKW NpepbiBaHUNA.

NobasneH dnar «nynbCcaumm HaNpsXKEHNS» JAS MANThbI.

HobasneH casur DAC 0THOCMTENBHO CbIpbIX AaHHbIX AN KannbpoBKu.

NcnpaeneH cbpoc peructpa EXTI-PR B norrepe.

icnpaBneHa HenTpaab AN MacTep-KOHTPpoANepa.

DAC caBur obHoBnEH ANSA MANTHI.

VicnpaBneH peBepc Ha Tpaneuuu.

WicnpaBneH peeepc Ha 6e3paTyumke.

NobasneH napameTp «PunbTp NPOCTONA» AN XOJJI0B.

Yron gaTynMKoB MCNpaBeH, Tenepb nepexoq co casmrom, 6es nHTepnonaumm — 6e3 casura.
A3bIK fIorrepa 3aMeHeH Ha aHrIMNCKUIA (A9 BebcanToB KOTOPbLIE HE YMEIOT B KOAUPOBKY 1251).
HobasneH nar owmnbkm B norrep.

YbpaHo ycuneHune Toka Ha cTapTe B FOC.

FOC yron Tenepb 6€3 n3MeHeHu.

FOC cekTOopa COOTBETCTBYIOT Tpaneyunu.

[lobaBneHa gon. 3agepxka MepTBoro BpemeHun B FOC.

[lobasneH cOpoc HaCTpPoOeK No pasaenam.

14 OKTAOpsa 2022

. )

Auncnnent v0.75B w==
[lobaBneHa BO3MOXXHOCTb NPUHYAUTENLHOr0 06HOBAEHNS YCTPONCTB.
DKCNOPTUPYINTE HAaCTPOMKK nepeq obHoBNEHNEM, 0OHOBMTECH, MOTOM MMMOPTUPYNTE!

HobaBneHbl Naponn Anaa BXo4a B MEHIO YCTPOWUCTB M BbIXOAA U3 MNAaBHOMO 3KpaHa.
HacTpanBaemoe orpaHnyeHne NHAMKaLMM Makc CKOPOCTU B CTaTUCTUKE.
WcnpaBneHa paboTta SD kapTbl, nogaepxka exFAT kpoMme 06HOBNEHNS SKPaHa.
[lobaBneHa HaCTPONKa MUH-MaKC MHANKaUMN (a3HOro ToKa.

[lo6aBNEeHO MEHIO NPUHYANTENBHON MPOLLUMBKN YCTPONCTB.

VicnpaBneHa BO3MOXXHOCTb MHBEPCUN PYHKU TOPMO3a.

WcnpasneH nokasometp Wh npu 6onbumnx pacxogax.

YhaneHa NpoKpyTKa MH(O CTPOK B TeMe NH(O CTPOK.

®a3HbIl TOK B MH(O-CTPOKe Tenepb 0603Ha4veH Kak Ap.

26 CeHTAOpsa 2022

KoHnTponnep v0.8.8 ==
IKCNopTUPYNTE HaCTPOMKK nepes 0bHoBNEHNEM, 0OHOBUTECH, 3arpy3uTe HaCTPONKK MO YMONYAHUIO
¥ NOTOM umnopTupynTe!

JobaBneH yron MmoTopa B fiorrep

Nucular Electronics - https://docs.nucular.tech/
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icnpasnieHbl OWNOKM NOrMKN B COBMELLEHHOM pexume

WcnpasneH obpaTHbIN BbIOPOC TOKa B MyTe

[lobaBneH napaMeTp orpaHnyeHns vq ons motopa QS165

icnpaBneHa kannbpoBka ToKa A4Nd LWyHTa

LEVCAN — 06HOBNEH NApCUHT 3HAYEHWIN NapaMeTpoB

cnpasneH MuHnMansHbI nepuog WM ona gpansepos TF (FOC)

KoHcTaHTbl DAC 06HOBNSATCA B COOTBETCTBUMN C KannbpoBKom

BpemeHHOe ncnpasneHve faTynkos nosoxeHus ans FOC korga HeT MHTepnonsumm
[lobaBneH TanMayT rasa ANs BHELWHero ynpasaeHus (bar nosHOro rasa nocae BeoAa Napons)
MHOro Menknx ucnpasieHnin gna TecTuposaHma npu cbopke

8 ABrycTta 2022

1 3

KonTtponnep v0.8.7 ==

O6HoBNIEHA NOrMKa AAaTHYMKOB 418 Tpaneymm

WcnpasneHbl npobnemsl ADC

JNlornka ADC 3amMeHeHa Ha 6onee yHBepCanbHYO

[lobaBneH UMNOpPT KOHMUIypaLmum C KHOMKK

HobasneHa 610KMpoOBKa MMNOpPTa eCan MOTOP KPYTUTCSA

PLL nepemelleHbl B OTAENbHBIN (han

VicnpasneHbl BbIOPOCHI TOKa Npu HaXkaTum TopMo3a (hunbTpauns abCcontoTHOro Wwum)
YbpaHa flornka «HenpaBubHbIX XO/UI0B» U3 Havana MHTepnonaumm
Yny4weHo ynpasJsieHne CKOPOCTbIO MPU peBepce U3 NpsMoro ABUXeHUs
Jlornka faT4yMKoB MONOXKEHUA OTAeNeHa

USB kop ynaneH

OcTtaHoBka PWM npu oTnagke gobasneHa B HAL

Tpaneuwns Tenepb nMeeT 6e34aTYNKOBYIO MHTEPNONALMIO

Jlornka nHTepnonaumm yay4dleHa

YpaneHbl rnobanbHble NepeMeHHbIe MON0XKEHNSA

NcnpaeneH NaN onopHoM CKOpoCTH

[obaBneH AMarHOCTUYECKMIN PEXUM B NepeksloYaTeNb COCTOAHMA
icnpaBneHo Heckonbko NpobsiiemM AnarHOCTUKK

llobaBneHo 06HOBMIEHME YI/ia X0JIJIOB B MEHIO

NobasneHbl npoBepku NaN gna xonnos

MonpaBneH oeTekT yrfa 415 Nepsoro wara

3C nHTerpauma Tenepb UMeeT JOMNOJHUTENbHbIN War 4Tobbl NponyckaTh BbIOPOC, B Ciyvae ecnu
OH CnagaeT MeaJsieHHo

CocTosiHMEe fieTeKTa aTYMKOB MONPaB/IeHO, Bbi3bIBAJIO 3aK/JNHMBaHWE MOTOpPa
JobaBneH 4acTOTHbIN CTapT ANA 6e34aT4YMKOBOro pexxuma (Tpaneuuns)
MapameTp 4YaCTOTHOro ynpasaeHnsa ncnonb3yeTcs 4na 6e3naTynkoBoro ctapTa, N0 YMOAY. Tenepb
=2

HobasneH aHKoLEp

HacTpoika NoATS»XKM OaTYNKOB yaaneHa

[lobaBneHo MeHI0 3HKoAEpPa

[lobaBneH oeTekT 3HKoaepa

O6HOBIEHa NI0rMKa LaTHYNKOB MOJIOXKEHUNSA, AETEKT Tenepb NAET Yepes Hee
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[lobaBneH BbICTPLIN henn onpeneneHma Xonao8
MepeMelleHbl BX0Aa X010B 4T0ObI COOTBETCTBOBATb TaMepy
PacyeT CKOPOCTN U3MEHEH

PacyeT Rads nepemelleT B hall aTYMKOB MOJSIOXKEHNS
ERPS cyeTynk 06HOBNEH C PMNBLTPOM HanpaBaeHUS
[lobaBneHa Kanmbpoka yrna aHKogepa

HlobasneH Bbixoq 13 pyHKumMm RCPWM

[lobaBneHo Ha3Ha4YeHe NOPTOB Ha IHKOLEP

[lobaBneH BbIxoa 13 hyHKUMM PAS

ADC nopTbl NnepeHa3Ha4eHbl

MonpaBneHo 06HOBNEHNE HEKOTOPbLIX NapaMeTpPoB
[lobaBneHa MHMOpPMaLMs 0 SIHKOAEPE B MEHIO O YCTPONCTBE
HobasneH E cypdukc ona sHkonepa

®narn OV n UV pasgeneHsl

Kon TecTMpoBaHUA nepemeLLeH B 0TAE/bHbIN haitn
OnTumumsnposaHsbl #include

Cosur B Tpaneunn oTKKYaeTCA TENEPL Ha cne,uyrou_LeVl KOMMYTalnu

YnydweHa norvka BkJo4eHus ocnabneHns 4tobol n3bexxaTb pe3koro TOPMOXEHUs Npu ocabneHun

HobasneHbl ontummsaumm FOC

Hob6asneH numut FOC vg o0 nMMunTa BeKTopa vg-vd, 4Tobbl ochabneHne paboTtano nydwe

(HeorpaHMYeHHbIN vq AaBan bonee Xyawwne napaMeTpbl ocnabneHmsa n nHorga Bbi3biBasl 3aBMUCaHNE

ocnabnenus)

HobasneHa komneHcaumsa Dead time B Tpaneyuu
[lobaBneHa norvka geTekTa notepu yrnpassieHms
[lobaBneH CepuinHbI Homep

[lobaBneHbl KOHCTaHTbl KaIMbpPOBKM

NobasneHa noruka kannbpoBKM Npu NPoBeEPKe xenesa
[lobaBneH FreeRTOS MOHUTOPMHI CTEKa
OnTuMmnsnposaHa npouenypa TecTa

O6HoBJIEHbI MpOLleAYypPbl KPUTUYECKUX YHACTOB KOAa

WcnpasneH yaap Toka ecam FOC ocnabeHne 66110 NpUHYANTENBHO OTKOYEHO

3amMeHeHa KOHCTaHTa YacToThl LUMM

O6HOBNEHO MEHIO AAaTHYMKOB MOJIOXKEHUSA

Jloruka ¢nara nepeocnabneHma ncnpasnieHa

icnpasneHo obHoBNIEHME NapaMeTpoB B MeHIo PAS
MepeHeceH bycT FOC B IOrMKY NepeKItoYeHNS CEKTOPOB
[lobaBneHa norvka crnaxusaHma PLL Ha HU3KOM CKOPOCTH

6 Anpensa 2022

1 3

Mukponaut v0.6.3 =—
icnpaBnieHO MeHI0 HaCTPONKK TemnepaTyp.

ﬂ,06aBﬂeH0 OTKNOYEHNE MOPraHNA MNOBOPOTHNUKaMK, YCTaHOBUB <<Bp6MF| BblkJ1 = OCek».
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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 MoTopa.

i3mepeHune TemnepaTypbl TENEpb pacynTbIBAaeT CONPOTUBSIEHME T-AaTHUKa.
YnyyweHo onpegeneHue kV.

WcnpasneH 6ar ¢ 4onrMM OTKMKOM Ha TOPMO3 NPU MeJIEHHbIX HAaCTPOMNKax CKOPOCTU U3MEHeHUs
TOKa.

JedonT onsa scex noptos Tenepb BbIKJI.

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

[obaBneHa HaCcTpoMKa TOPMOXKEHUSA MPU OTNYLLEHHOW pyyKe rasa.
[lobaBneH feTekT CONPOTUBNEHUSA N UHAYKTUBHOCTW MOTOpA.

JobasneHa MTPA noruka (Tonbko gns IPM moTopos).

icmpaBneHo BkJO4YeHUE ocnabneHns npu HaxaTuy TOpMo3a.

HobasneHo 6onbwe CAN KoMaH.

HobasneHo 6onblUe NnapaMeTpoB KOTOpPble MOXHO 3anpocuTb No CAN wnHe.
[lobaBneHo 6onbLue HAaCTpPoeK forrepa.

[lobaBneHbl HACTPOMKKN (PUNLTPOB XOJIJIOB ON5 OTNAAKN OepraHbs.

NobasneH BbIbOp NpedunKCoOB K MMEHN KOHTPOIEpa.

===v0.8.2

HobasneHa onuma 3arosioBka B jore.

MonpasneH NepeBo HEKOTOPbIX COOBLLEHUNA.

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.

Nucular Electronics - https://docs.nucular.tech/


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

Last update: 2023/07/01 09:50 ru:firmware https://docs.nucular.tech/doku.php?id=ru:firmware&rev=1688197847

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.

VicnpasneH cbpoc cTaTUCTMKKM Nocne 3apaga

llobaBneH BbibOp KMY/MUNK

[lobaBneHo 6onbLue NnapaMeTpoB B MH(PO-CTPOKM Ha rMaBHOM 3KpaHe

[lobaBneH pexmuMm ropsdnx Knasmw AJis COBMECTUMOCTU C (PYHKLMAMU KOHTpoONEepa
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 noka3biBaeT NepBo CTPOKY haiaa KOHDUrypaLmm, MOXKHO YKa3aTb KOMMEHTapuin ans
LaHHOro hanna

NcnpasneH pexum N

HlobaBneHo H6onbLUe 0TNag0YHbIX AaHHbIX

icnpasneHo gpbiraHbe MOTOPOM NpU 3apsifike
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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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