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

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

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

O4HY 3a Opyron.

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

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

NHCTpYyKUUmM no 06HOBIEHMNIO MPOLLMBOK:

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

3. OnucaHne MeHo Mukponant.

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

1. MHdhopmaunsa o Bepcrn NpoLLMBKM BOPTOBOro KOMMbOTEpPa.

2. HdopMaumsa o Bepcun NpoLnBKKM KoHTposepa.

3. HdopmaLmsa o Bepcmm NpownBKN MUKpoanT.

Cnncok adKTYyaJlbHbIX MPOLLINBOK OJ1A 3arpy3Ku.

30 CeHTabpsa 2023
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HobasneHbl 0bpaboTymkm cbpoca

llobaBneHa bbICTpasa HaCTpoMKa Hanps>XxeHnn baTtapen
cnpaBneH npeobpasoBaTtens ans P24F

llobaBneHo oTobpaxeHune getekTa LR

Owwnbka rasa TopMo3a 3aMeHeHa Ha «He MOLK/0HEHO»
[lobaBneH neTeKT TepMoAaTyMKa KOraa OH OTKJIOYEH
[lobasneH BbIbOp YPOBHSA AOCTYyNa

llobasneHo Bpems bycTa

icnpaBneHa Tpsicka Mpu akTUBHOM TOPMOXXEHWM
MoanpasneH nepuog WM B Tpaneunn

1

Auncnnent v0.82B =

[obaBneHa noanep)ka ypoBHel A0OCTYMNa B MEHIO
NcnpaBneHbl HEKOTOPLIE 3aBUCAHUS
MonpaBneHo oTobpaxeHne peXxxmMa Nnpu HECKONbKNX KOHTpOoJIepax

21 Nionsa 2023

1 )

KoHnTponnep v0.8.12 =

NobasneH MPPT gnsa 3apsifiku OT COJIHEYHbIX NaHenen

NobasneHa 6N10KMPOBKa rasa Korga ToOpMo3 HaxkaT

icnpaBneH 3ByK «Tpaneunn» B pexume FOC

HobaBnieHa HenTpaab No TakMepy

KHOMKa BbIK/OYEHNA OTKJo4aeT 6e3 oTnyckaHma

icnpaBneHne akTMBHOIO TOPMO3a KOrfla OH He BKJIIOYEH (1 TPACKK ToXe)
HobaBneHa HacTponKa pefyKuum MoTopa

Speed kp n3meHeH no ymonyaHuio Ha 0.1

flobaBneH oTAENbHbLIN PEXUM ra3a MOWHOCTb + TAra

WcnpaeneHo ctupaHme 6aHkoB Korfa oba 6aHka NamaTu NosHbIe
YBenuyeH caBUr TOKa npu cTapte ansa P24F

fobaBneHa nHANKaumMa MOLWHOCTK B MeHIo Npeobpa3osaTens
Hebonbline ncnpaBneHnsa TekCTa NnapaMeTpoB

flobaBneH peXxnum NOCTOAHHOW 3anucu nora

PacyeT TemnepaTypbl BbIHECEH B OTAE/bHbIA (hais

KannbpoBka TOKa Tenepb COXPaHAETCS TONIbKO MOC/e 3aBEpPLUEHNS TECTUPOBAHNS
NobaeneHa ownbka Koraa kKannbpoBka BHe AMana3oHa

MuH TOK 3apsakm baTapen MOXXHO BbICTaBUTb B 0

JobasneH NTC10k B:3500

flobaBneHa nporpyska danna, Korga 3anucb MeaJsieHHas
HobasneHa Tabnvua cemnanHra ADC

COBWr MeHI0 Nnorrepa paccynTbIBaeTCsA Tenepb aBTOMaTUYeCKN
N3mepeHune Toka FOC ADC gns P24F nsmeHeHo ¢ ADC3 Ha ADC1+2
YaaneHa HU3Kasa CKOpOCTb Npu n3meHeHnn HZ pexunma

flobaBneH hnar roTOBHOCTU KpyM3a
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MpoLumBKM

HobasneHa 610KMpOBKa rasa Korga HaxaT TOpMO3

HobasnieH PWM pexum H13Kux nynscauun (ans FOC)

DMA ypaneHa n3-3a TporiHon bydepmaunn (ncnpaBneHne 3ByKa)
NobaeneH dhnar 6N0KNPOBKM rasa

Bbibop cekTopa SVM BblHECEH B OTAE/bHYI0 (YHKLMIO

flobaBneH NHAEKC BIOKMPOBKN NO MMEHN (YHKL MM

YBenmyeHbl NnapaMeTpbl OTK/MKA rasa

JonpexnMbl Tenepb Mo yMOJHaHUIO UMEKT peXnM rasa = Tdra

1 Nionsa 2023

. )

Mukponaut v0.6.4 =

No6asneH akcnopT/vmnopT
NlobaBneH TepmoaaTynk KTY84

NlobaBneHa KHOMKa «aBapUNKn», pa60TaeT OaXe eC/nin BCE OTK/TIIOYEHO

flobaBneH cTpob achheKkT Npu TOPMOXXEHUN
flobaBneHa nepefaya AaHHbIX No LEVCAN

7 Mas 2023

. 5

KoHTponnep v0.8.11 ==

fobaBneH ADanTUBHLIN peXxuM rasa (no ymonyaHuto 6%)
No6aBneH peXxum pyyku rasa - MOLLHOCTb

NlobaBneHo perynnposaHune ypoBHSA PAS KHONKaMu
NobaBneHa MnHUManbHasa Tara ans ctapta PAS gaTyvnka AaB/eHus
Owwnbka xonnoB Tenepb 0TobparkaeTcs Ha IKpaHe
3meHeHa norvka owmbKmn XonnoB

DC-DC Tenepb Noka3blBaeT TOK Ha Kaxxomn (hase
[lobaBneH noTeHUManbHbIN huKc apansepa TF21904

B kon PhaseResponse nobasneH Bbibop a3

O6HoBNEHbI Ha3BaHWUA hlaros Ans oWMbOOK OATYNKOB
NlobaBneHbl ha3Hble TOKU N HaNpsXXeHns B geTekTe LR
HobasnieH PAS punbTp HanpsxeHus

NlobaeneH Bbibop PAS HanpsixxeHus (ras nam vpas)
JlobaBneHbl HoBble BXxoAabl (11-113)

Bxogbl nepenmeHoBaHbI

HobasneHbl npoBepku B HWPort HAL

flobaBneHa KOMNeHcaumsa TepMmogaTynka
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NlobaBneHa TemnepaTypHasa Koppekuns DAC 3awwnThbl

HobasneHo 5V ons ocnabneHus

VBUS pacyeT nepemelleH 8 RAM

NobaeneH KocTbiNb ansa FreeRTOS-gcc

[leTekT conpoTmBaeHns Tenepb ncnosblyet 50% wum

HoBbIN CN0OCO6 CUHXPOHM3aLMK TaMepa ANS HapacTalowero pexuma (aetekT R)
JleTekT LR BK/OYEH B MOJIHBbIA OETEKT

[lobaBneH feTekT KHOMKK Ha aHasoroBOM BXo4e TOpMOo3a

NobasneH geTekT BKAYeHMA MTPA no pasHuue nHayktusHocten (30%+)
NlobaBneH unbTp BXoAa X0//10B

flobaBneH UNbTP MUH. LAra X0J1J10B N0 BPEMEHN

HobasneHbl aupekTusebl fallthrough

NlobaBneHa NpoBepka pa3Mepa napaMeTpoB Yepes warning

Hebonblwmne ncnpasnenus s 11-113

HeTekT LR nepemeLlleH B KoHel,

NobasneH dunbTp noptos 11-113

flobaBneHa yHKUMA BKAOYEHMA ra3a (obpaTHasa K OTKIOYEHMIO ra3a)
NlobaBneH KoL 0XXNpaHUA ona geTekTa CoONpoTUBIEHUS

cnpaBneHa ownbka HanNps»XKeHUs B eTeKTe CONpOTUBIEHMA

icnpaBneH HeraTnBHOE NOTOKOCLENJIEHME

OTknoYeHbl MTPA, FW 1 opyrue onuumn ans KanmbpoBKU X008
NobasneH ALanTWBHLIN ra3 B LOM. PEXUMbI

CTpyKTypa yrnpas/iieHns onTMMM3MpOBaHa

MapameTp AMMKT vqg YbpaH, Tenepb BKAKYEH MO YMOHAHUIO

No6asneH no ymonyaHmio MTPA pexxnm no akTUBHOMY Q TOKY

Hebonbwmne ontummsauun FOC

NobasneH TIM1 B CKpuNT NHKEpPa

Ko x0/1/10B nepemelleH B HapacTaHue, FOC B cnafgaHue (ncnpasnieHue wyma 1)
DMA B LUMKNNYHOM pexunme, MeHblle Koga, SPPEeKT ToT-Xe

NobasnieHbl unbThl WyMa Ha vd vq 4T0Obl yMEHbLINTb NepeksiloYeHne CEKTOPOB (McnpasneHne
wyma 2)

XpaHnnuuie aaHHbIx 06HOBNEHO, fobaBneHa CMCTeMa BepCUin

VicnpasneH HeBnagumblin hnar owmnbkm B norrepe

O6HoBNEHbI gehonThl lorrepa

v0.8.11

Hebonblime onTMm3saumm

MapameTpbl FOC B norrepe B 6bICTPOM peXxume 3aMeHEHbl Ha PUIbTPOBaHHbIE
FOHWT TeCTbl XpaHUANLLA AaHHbIX 0BHOBNEHDI

icnpaBneHbl HECKONIbKO BaroB B XpaHUAULLE AaHHbIX

LEVCAN obHoBMEH C NoCneaHUMU hukcamm

[lobaBneHbl 4OMONHUTESNIbHbIE TECTbl AN XpaHWIuLa

Y6paH mycop n3 startup

icnpaeneHo 3aBncaHue siorrepa rno OTKJOYEHUIO 3KpaHa

Kaw norrepa nepemelleH B SRAM2

FOC pid oTkaTmncsa go v0.8.9

CkopocTb yBenn4ynHa go 200%

1 3

Aucnnen v0.80B =——

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


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

2025/08/20 13:47 5/16 MpowwmnsKy

AI3MeHeHO coxpaHeHne No NafeHuo HanpsXxeHus
NcnpasneHusa B LEVCAN

icnpaBneHnsa B COXpaHeHUN HacTpoeK
Mo4YmHeHbl RPM B NH(O CTPOKax

7 Mas 2023

1 3

KoHTponnep v0.8.11 ==

NlobaBneH ADanTUBHLIN PeXnM rasa (no ymonyaHuo 6%)
[lobaBneH peXxnum pyyku rasa - MOLHOCTb

[lobaBneHo perynnpoBaHune ypoBHsA PAS KHONKaMu

flobaBneHa MnHuUManbHasa Tara ans ctapta PAS paTynka AaBieHus
Owwnbka xonnoB Tenepb 0TobparkaeTcs Ha IKpaHe

i3meHeHa noruka owmnbkm Xxonnos

DC-DC Tenepb noka3blBaeT TOK Ha Ka)kxaoun ase

NobasnieH noTeHUManbHbIN (UKC apaBepa TF21904

B kon PhaseResponse nobaeneH Bbibop a3

O6HoBNEHbI Ha3BaHWUA hlaros ANs oWMOOK OATYNKOB

NlobaBneHbl ha3HbIe TOKN U HaNpsXXeHns B geTekTe LR

HobasneH PAS gpunbTp HanpsxeHns

HobasneH Bbibop PAS HanpsxeHus (ras unam vpas)

JlobaBneHbl HoBble BXxoAbl (11-113)

Bxoabl nepenMeHOBaHbI

NobasneHbl nposepkn B8 HWPort HAL

[lobaBneHa KOMNeHcauma TepMmogaTynka

NlobaBneHa TemnepaTypHasa Koppekuns DAC 3aWnThbl

NlobasneHo 5V ansa ocnabneHus

VBUS pacyeT nepemetleH 8 RAM

NobaeneH KocTbiNb ansa FreeRTOS-gcc

[leTekT conpoTusneHns Tenepb ncrnosabsyet 50% wum

HoBbIn CNOCO6 CMHXPOHM3aLMK TaMepa ANS HapacTalowero pexuma (aetekt R)
IeTekT LR BK/IlOYEH B MOMHbIA OeTeKT

[lobaBneH OeTeKT KHOMKM Ha aHaJlIoroBOM BXO4e TOPMO3a
flobaBneH aeTeKkT BKAYeHNs MTPA no pa3Huue nHayktusHocten (30%+)
NlobaBneH unbTp BXoAa X0//10B

flobaBneH UNbTP MUH. LLAra X0JJ10B N0 BPEMEHN

NobasneHbl anpekTumsbl fallthrough

NlobaBneHa NpoBepka pasMepa napaMeTpoB Yepes warning
Hebonblwimne ncnpasnenus s 11-113

HeTekT LR nepemelleH B KoHel|

fobasneH unbTp noptos 11-113

flobaBneHa yHKUMA BKAOYEHMA ra3a (obpaTHasa K OTKOYEHMIO ra3a)
[lobaBneH KoL OXXNpaHUA ona geTekTa CoOnpoTUBIEHMUS
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icnpaeneHa ownbka Hanps>XeHns B 4eTEKTE CONPOTUBIEHMA

cnpaBneH HeraTMBHOE NOTOKOCLIEMNIeHNE

OTkntoYeHbl MTPA, FW 1 opyrue onuumn ans KaambpoBKU X01/10B

NlobaBneH AnanTUBHGLIN ra3 B AOM. PEXUMbI

CTpyKTypa ynpasJsieH1s onTMMM3npoBaHa

MapameTp AMMKT vqg YbpaH, Tenepb BKAKYEH MO YMOIYAHUIO

HobasneH no ymonyaHuio MTPA peXxum no akTUBHOMY Q TOKY

Hebonbwune ontummsauymm FOC

flobaeneH TIM1 B CKpMNT INHKEpPa

Ko x051/10B nepemelleH B HapacTaHue, FOC B cnagaHue (ncnpasneHue wyma 1)
DMA B LUMKNNYHOM pexnme, MeHblle Koga, 3PMeKT ToT-Xe

flobaBneHbl PuabTbI WyMa Ha vd vq 4TOObl YMEHbLUNTL NEPEKJSIIOYEHNE CEKTOPOB (MCNpaBaeHne
Wwyma 2)

XpaHunuwie aaHHbIX 06HOBNEHO, AobaBneHa CMCTeMa BEpCUiA

icnpaeneH HeBmANMBIN hnar owmnbkKy B norrepe

O6HoBNEHbI AethonTbl Iorrepa

v0.8.11

Hebonbline ontummsauymm

MapameTpbl FOC B florrepe B BbICTPOM pexmMme 3aMeHeHbl Ha (PUbTPOBaHHbIE
FOHWT TeCTbl XpaHUANLLA AaHHbIX 0BHOBNEHDI

icnpaBneHbl HECKO/IbKO Haros B XpaHMAULLE faHHbIX

LEVCAN obHoBfEH C nocneaHUMmn hukcamm

[lobaBneHbl AOMONHUTENbHbIE TECThI AN XpaHWaMLWa

Y6bpaH mycop u3 startup

icnpaBneHo 3aBncaHue fiorrepa rno OTKJIIOYEHMIO 3KpaHa

Kaw norrepa nepemewieH 8 SRAM2

FOC pid oTkaTnnca go v0.8.9

CkopocTb yBenun4ymHa go 200%

: )

Oucnnen v0.80B —

I3MeHeHO coxpaHeHne No NageHuto HanpsXXeHns
NcnpasneHusa B LEVCAN

icnpaBneHus B COxpaHeHUN HacTpoek
Mo4nHeHbl RPM B MH(O CTpoKax

8 ®deBpans 2023

KoHTponnep v0.8.9 ==

Mocne obHoBNEHNS HEOBXOAMMO NPOBECTN HACTPONKY MOTOPa 3aHOBO! laHHOe 06HOBNEHME
ncnpasnseT 6ar ¢ 3aAHMM X040M NpenblayLLEN BEPCUM, @ TaKXKe HEKOTOPbIe NpobieMbl HeaBHO
BbIMYLLEHHbIX KOHTPOJ1J1IepOoB. 3BeCTHbI NpobaeMbl CO CTapTOM Mof 60/1bLLIMM TOKOM, KOTOPbIEe
OyayT ncnpaBieHbl MO3Xe.
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NobaBnieHa IoOrnkKa yCTaHOBKY MpepbiBaHUN.

NobasneH nar «nyabCcauumn HanpsXKeHNsa» OAS NAUTDI.

Nob6asneH casur DAC OTHOCUTENIbHO ChIpbIX AaHHbIX ANS KaanbpoBKuU.

cnpaeneH cbpoc peructpa EXTI-PR B norrepe.

icnpaBneHa HenTpanb 4S9 MacTEP-KOHTpoOIEepa.

DAC caBur obHoBneH oNns NANTHI.

icnpaBneH pesepc Ha Tpaneuuu.

McnpasneH pesepc Ha be3paTymke.

NobasneH napameTp «PuNbTP NPOCTONR» O XO0B.

Yron naTynkoB NCMNpaBeH, Tenepb nepexon co capurom, 6es nHTepnonaunm — 6e3 casura.
A3bIK Iorrepa 3aMeHeH Ha aHr IMNCKUIA (ona BebcaToB KOTOPbIE HE YMEKT B KOAMPOBKY 1251).
HobasneH cnar owmnbku B norrep.

YbpaHo ycuneHune Toka Ha ctapte B FOC.

FOC yron Tenepb 6€3 n3MeHeHW.

FOC cekTopa COOTBETCTBYIOT Tpaneyuu.

NobasneHa pon. 3agep>xka MmepTeoro spemMeHun B FOC.

flobaBneH cbpoc HaCcTpoek no pasaenam.

14 OkTabpa 2022

: 3

Ancnnent v0.75B w==
[lobaBneHa BO3MOXXHOCTb NPUHYAUTENLHOr0 0OHOBAEHNS YCTPOMCTB.
JKCNOPTUPYNTE HAaCTPOMKKN nepen obHoBNEHNEM, 0OHOBMTECH, NOTOM UMMNOPTUPYNTE!

[lobaBneHbl Napoan onsg BXo4a B MEHI0 YCTPOWUCTB U BbIXOAA U3 M1aBHOMO 3KpaHa.
HacTpavBaemoe orpaHny4yeHne NHOMKaALUN MaKC CKOPOCTY B CTAaTUCTUKE.
WcnpaBneHa paboTa SD kapTbl, nogaepxka exFAT kpome 06HOBIEHMS 3KpaHa.
[lobaBneHa HaCTPOMKa MUH-MaKC MHANKaUMK ha3HOro Toka.

[lo6aBneHO MeHIO NPUHYANTENBHON NPOLLMBKN YCTPONCTB.

icnpaBneHa BO3MOXXHOCTb MHBEPCUMN PYHKN TOPMO3a.

NcnpaeneH nokasomeTp Wh npu 60nblwnx pacxonax.

YOaneHa NpoKpyTKa MHPO CTPOK B TeMe UH(O CTPOK.

®a3HbIl TOK B MH(O-CTpOKe Tenepb 0603Ha4YeH Kak Ap.

26 CeHTAOpsA 2022

KoHTponnep v0.8.8 ==
DKCMOPTUPYNTE HAaCTPOMKKN nepen obHoBNEHNEM, 0OHOBUTECH, 3arpy3nUTe HAaCTPOMKN NO
YMO4aHUIO 1 MOTOM UMNopTupynTe!

JNlobaBneH yron moTopa B Jlorrep
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MicnpasneHbl OWNBKM NOrMKN B COBMELLEHHOM pexume

WcnpasneH obpaTHbIN BLIOPOC TOKa B MydTe

[lobaBneH napaMeTp orpaHu4eHns vq ans motopa QS165

icnpaBneHa KanmbpoBKa TOKa ANd WyHTa

LEVCAN — 06HOBNEH NAapCUHI 3HAYEHUI NapaMeTpoB

McnpasneH MmuHuManeHbi nepuod WM ona gpansepos TF (FOC)

KoHcTaHTbl DAC 06HOBNSAOTCA B COOTBETCTBUMN C KaMbpOBKOM

BpeMeHHOe ucnpasneHve faT4ynkos nosioxeHus ana FOC korga HeT MHTepnoasaumm
[lobaBneH TanMayT rasa ANs BHELWHEro ynpasnaeHus (bar NosHOro rasa nocae BeoAa nNapons)
MHOro MenKnx NcnpaBieHUn gnsa TeCTUpoBaHma npu cbopke

8 ABrycTta 2022

1t

Kontponnep v0.8.7 ==

O6HoBNEHA NOrMKa AaTHMKOB 4S8 Tpaneymm

WcnpasneHsbl npobnembl ADC

JNornka ADC 3ameHeHa Ha 6onee yHNBepCanbHyo

[lobaBneH MMNOPT KOHGUIypaLUmN C KHOMKMK

NobasneHa 610KMPOBKa UMMNOPTa eCi MOTOP KPYTUTCS

PLL nepemeLlleHbl B OTAE/bHbIA (hani

MicnpasneHbl BbIOPOCH! TOKa Npy HaXkaTum TopMo3a (punbTpaumsa abcoNoTHOro LWnM)
YbpaHa norunka «HenpaBUIbHbLIX X0JJI0B» U3 Havasla MHTepnoaaumm
Yny4ylweHo ynpasfieHne CKOPOCTbIO MPU peBepce U3 NpsaMoro ABMXeHUs
Jloruka 0aT4ynKoB MONOXKEHMNA OTAENeHa

USB kop yoaneH

OcTaHoBka PWM nipu oTnagke gobasneHa B HAL

Tpaneumnsa Tenepb nMeeT 6e30aTYNKOBYIO MHTEPNOAALMIO

Jlornka nHTepnoaaumm yny4dweHa

YpaneHbl rnobanbHble NepeMeHHbIE MONOXKEHNSA

NcnpasneH NaN onopHon ckopocTu

NobaBneH AMarHOCTUYECKUI PeXM B NepeksyaTeslb COCTOSHUSA
licnpasneHo HeckonbKo npobsiemM AMarHOCTUKK

flobaBneHo 06HOBIEHME YrJia X0JIJIOB B MEHIO

No6asneHbl npoBepkn NaN gnda xonnos

MonpaBfieH AeTekT yrjia 4S8 NepsBoro wara

3C uHTerpaumsa Tenepb MMeeT JOMNOJHUTENbHBIV War YTobbl NponyckaTb BbIOPOC, B Ciy4ae ecnun
OH CnagaeT MefJIeHHO

CocTosiHVMe fieTeKTa [AaTHMKOB MONpPaB/ieHO, Bbi3bIBAJIO 3aK/MHMBaHWE MOTOpa
NobaBsieH 4acTOTHLIM CTapT 415 6e34aTYNKOBOro pexuma (Tpanewuuns)
MapaMeTp 4YaCTOTHOro ynpaBaeHnsa Ncnonb3yeTcs 4na 6e3naTynkoBoro cTapTa, N0 YMOAY. Tenepb
=2

NobasneH aHKo4EP

HacTpoika NoATSXKM AaTYNKOB yaaneHa

flobaBneHo MeHI0 3HKoAEpa

[lobaBneH OeTeKT 3HKoAEpa

O6HOBMEHa NOrMKa AaTYMKOB MOJIOXKEHMNSA, OETEKT Tenepb NAET Yepes Hee
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NobasneH BbICTpbIN herns onpefeneHns Xonnos

MepeMeLllLeHbl BXo4a X010B 4T0Obl COOTBETCTBOBATL TaMepy

PacyeT CKOPOCTN U3MEHEH

PacyeT Rads nepemeLlleT B haln AaTYNKOB MOSIOXKEHNS

ERPS cyeTynk 06HOBNEH C PMILTPOM HaNpaBAEHUS

NlobaBneHa Kannbpoka yrna aHKoaepa

NobaeneH Bbixog U3 pyHKUUM RCPWM

flobaBneHo HazHa4yeHWe NOPTOB Ha SHKOAEP

NlobaBneH BbixoA U3 PyHKLUKN PAS

ADC nopTbl NepeHa3Ha4eHbl

MonpaBneHo 0bHOBAEHNE HEKOTOPLIX MapaMeTpPoB

NlobaBneHa NHGOpPMaLMA 0 IHKOLEPE B MEHIO O YCTPONCTBE

HobasneH E cyumke ona sHkoaepa

®narm OV n UV paspeneHsl

Kol TeCcTupoBaHus NepeMeLLeH B OTAENbHbIA (aiin

OnTmmunsmnposaHbl #include

CaBur B Tpaneumm OTKAOYAETCA TeNepb Ha CefyoLlen KOMMyTaLum
YnydweHa norvka Bkao4eHna ocnabneHunsa 4Tobbl n3bexaTb pe3Koro TOPMOXXEHNUS Mpu
ocnabneHum

JlobasneHbl onTumMmsauum FOC

NobasneH numnt FOC vq go nummTa BekTopa vg-vd, 4Tobbl ocnabneHune pabotano nyywe
(HeorpaHu4eHHbIN vg fasan bonee xyaLwne napameTpbl ociabneHnsa n NHOrAa Bbi3biBaJ 3aBUCaHME
ocnabnenmns)

NobasneHa komneHcauuns Dead time B Tpaneyuu

NobaBneHa nornka geTekTa NoTepu ynpaBieHUs

NlobaBneH cepuinHbIn HoMep

NobaBneHbl KOHCTaHTbl KannbpoBkuy

NlobaBneHa normka KannbpoBKM Npy NPOBEPKE Xenesa

fobasneH FreeRTOS MOHUTOPUHTI CTEKa

OnTvMnsupoBaHa npouenypa Tecta

O6HOBNEHbI MpOLEAYpPbl KPUTMYECKNX YHaCTOB KOAa

cnpaeneH ynap Toka ecam FOC ocnabeHune 66110 NpUHYANTENBHO OTKOYEHO
3aMeHeHa KOHCTaHTa YacToTbl WM

O6HOBNEHO MEHI0 AATHYMKOB MOJI0XKEHUS

JNlorvka pnara nepeocnabneHuns ucnpaeieHa

cnpaBneHo obHoBNEHME MapaMeTpPoB B MeHio PAS

MepeHeceH bycT FOC B NOrnkKy nepeksyeHns CEKTOPOB

flobaBneHa noruka crnakmsaHusa PLL Ha HU3KOM CKOPOCTH

6 Anpensa 2022

1 3

MukponauTt v0.6.3 =
icnpaBneHo MeHI0 HaCTPONKM TeMnepaTyp.
Nlo6aBIeHO OTK/IIOYEHE MOPraHNst MOBOPOTHMKaMK, YCTAaHOBUB «BpeMs Bbika = 0cek».
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23 MapTta 2022

KoHTponnep v0.8.6 ==

O6HoBneH PID perynsatop ocnabneHus.

fobaeneH numut ocnabneHns no TemnepaType MoTopa.

YMeHbLIEeH AOCTYNHbIA TOK ocnabneHns o 80% oT mMakc.

YMeHbleHbl AeoNTHbIE HACTPONKN.

NlobaBneHa 610KMpoOBKa ynpasneHns Ha 10 cek npy NOJIHOM neperpese.
Hebonblune ncnpabneHns MEHIO MU 3KCMopTa.

20 AuBapsa 2022

Kputunyeckoe obHOBNEHME )19 HOBLIX KOHTPONNEPOB U XOT(UKC ans 6F/12F n cTapbix 24F.
CoxpaHuTe KOH(Ur nepefs 06HOBNAEHMEM, NOCsie 0OHOBNEHNS 3arpy3nTe HAaCTPOMKMU NO YMOJTHAHMIO
N NOTOM CBOW KOHUT.

BaXxHo!

Ecnv Baw bBopToBOM KOMMNbIOTEP MMeeT npowmnsky v0.60B nan HWXe, a KOHTposnep v.7.18 n
HUXe, TO CHavasla HeobxoanMMo 0bHOBUTL BCE YCTPONCTBA, KpoMe BOpTOBOro KOMMblOTEpPa.
MOCKObKY MPOTOKON MEHIO HOBbIN, CTapble yCTPONCTBa He ByAyT BMAHbI B MeHI0. Mocne
3aBepLleHna 06HOBNEHNSA yaepXXMBaNTe NEBYIO KHOMKY HECKOJIbKO CEKYHA, 4TOObI BbIATU 13
0bHOBNIEHHOIr0 MEHI0 YCTPONCTBA. ECm KHOMKa He cpaboTaeT, BaM HY)KHO COPOCMTb NUTaHWe nan
nepenoakno4nTb kabenb CAN B BopToBOM KOMMbloTepe. Mocsie Toro, Kak 06HOBUTE NPOLUNBKY BCEX
YyCTPONCTB — 06HOBMTE BopToBOM KoMMNbloTep. Caenante cOpoC HaCTPOEK KOHTpPOJIIepa (3arpysuTe
HaCTPONKM MO YMON4YaHU0) nocsie 0bHOBNEeHNSA. Mbl peKoMeHlyeM CHOBa 3anMyCTUTb B KOHTpOJIepe
aBTOHACTPOMKY MOTOpPa, eCan Bbl Aenann UMNopT napaMeTpoB. ABTOHACTPOWNKY rasa/TopMosa,
NoAKJIt04eHHbIX K BOpTOBOMY KOMMbIOTEPY, Tenepb Hafo AesiaTb B MeH0 bopToBOro KoMnbloTepa.

Kontponnep v0.8.5 ==

Ob6HoBMEeHa (hyHKLUUSA COXpaHEeHMA NapamMeTpoB, LobaBAeHbl OHUT-TECTbI.

NobaBneHo oTKOYeHe My(PThbl NPY HaXKaTUK TOPMO3a.

HobasneHa onuma BkaYeHna MTPA.

USB AN NOAKJI0YEHNA K KOMMbIOTEPY OTKJIOYEH NO yMon4YaHuio, B byayuiem byaet yaaneH.
NcnpasneHsl P1 P2 LM BbIXoabl.

CtaTtucTtuka paboTbl CHATAET CPEAHIO TeMIepaTypy TOJIbKO KOr4a 3anuTaH MoTop.
NobaBnieHo OTKOYEHNE NOATAXKN XOJISI0B.

Pa3nu4yHble ncnpasneHns B CMCTEME COXPaHeHMS.

WcnpasneH NaN ons netekta CONPOTUBAEHUS.

NcnpasneH uMnopT 1-ro napameTpa B KaXX40M pasjerne.
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XoThukc onsg KoHTponnepos 6F/12F n cTapbix 24F.

18 OkTabpsa 2021

CHa4vana Heobxoanmo 0bHOBUTL BCE YCTPOMCTBA, KpoMe bopToBoro KkomnbetoTepa. MocKobKy
NPOTOKON MEHIO HOBbLIW, CTapble YCTPOMNCTBa He ByayT BMAHbLI B MeHI0. [Tocne 3aBepLueHmns
0bHOBEHNS YyaEepKMBaNTE NEBYIO KHOMKY HECKOJIbKO CEKYHA, YTOObI BbINTU U3 0OHOBMIEHHOI0 MEHIO
yCTpONCTBa. EC/in KHOMKa He cpaboTaeT, BaM HY)XHO COPOCUThL MUTaAHUE WM NEPENOAKIIYNTb
kabenb CAN B bopToBOM KOMMbloTEpe. [ocne Toro, Kak 06HOBMTE NPOLUNBKY BCEX YCTPONCTB —
obHoBMTe bopToBOW KOMMbloTEp. CaenanTte cOPOC HAaCTPOEK KOHTPOJISIepa (3arpy3mTe HaCTPOMKHK
no yMoa4aHmto) nocne obHoBneHUsA. Mbl peKOMEHAYEM CHOBa 3anyCTUTb B KOHTPOepe
aBTOHACTPOMKY MOTOpPa, €CAN Bbl Aenanan UMNOPT NapaMeTpoB. ABTOHACTPOWNKY ra3a/TopMosa,
NOAKJIIO4EHHbIX K BOpTOBOMY KOMMNbIOTEPY, Tenepb Hafo AenaTb B MeH bOpTOBOro KoMnbloTeEpa.

: 3

Aucnnen v0.71B ==

MepepaboTaHO MeHIO.

Bce HacTponkm 60pTOBOro KOMMbOTEPA NEPEHECEHBI B OTAE/IbHOE MEHIO.

NobaBneH Nokas COCTOAHNA BXOLOB 3KpaHa B HAaCTPOMKaXx.

No6aBneHbl PYHKUMN NOPTa: OTKYNTL MOACBETKY, 3ab10KNPOBaTL 3KPaH.

NobaBneHbl OTAENbHbIE XOTKEN MPU 3apaakKe.

No6aBnieHbl XOTKEN KOPOTKUM Ha)kaTHEM.

[obaBneHbl HACTPOMKKN AMana3oHa pyyYeKk rasa/TopmMosa NoAK/IOYEHHbIX B 6opT.KOMM.
NlobaBneHa HacTporka obuwero npobera, 4Tobbl MOXHO ObINO BOCCTAHOBUTL 06LWMIn npober.
Cbpoc obuien cTaTUCTUKK He cbpackiBaeT rnobanbHbI Npober.

[lobaBneH MMNOPT/3KCMOPT HACTPOEK.

No6aBneHbl MKOHKW Ha FaBHbIN 3KPaH (TOPMOXXEHME, IMMUT TOPMOXKEHUS, Yepenallka, owmnbka
MOTOpa/KOHTPONIEpa, HeMCNpaBHOCTL BaTapen).

C HOBbIMW KOHTPOIEPaMMN CKOPOCTb NPOLUNBKK yCKOpPeHa B 6 pas.

Tak>Ke CKOpPOCTb 3anncy Iora C HOBbIMY MPOLUMBKAMU [0J1KHA ObITb BbiLLE.

JobaBneHa NPoKpyTKa TEKCTa B MEHIO.

O6HoBNEH noroTun.

NobasneHbl 6bonee NHPOpMaTMBHbIE CO0BLLEHNS NS AencTBuiA cbpoca C BBOLOM NMapos.
[lobaBneHbl NapamMmeTpbl KOTOPblE MOXXHO 3anpocuTb No CAN wuHe.

===v0.71

licnpaBneHo pegakTUpoBaHNE HEKOTOPLIX MapaMeTPOB.

O6HOBNIEH MMMNOPT/3KCNOPT NapaMeTpOB.

OnomeTp Tenepb MMMOPTMPYETCH, 3HAYEHME B LIE/bIX €ANHMLAX.

icnpaBneHO MUraHmne KHOMOK npu BBOAE NMaposs.

MicnpasneH 3apsaHbIN 3KpaH, NOnpaBaeHO MUraHWe KHOMOK.

MonpaBneHbl Ha3BaHUSA NH(O-CTPOK.

icnpaBneH 3arosoBoK Npv BBOAE Maposis.
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KoHTponnep v0.8.2 ==

Nob6asneH rawydawmn USB (Hy>xeH USB kabenb nogknoyeHHbin 8 PWM nopT).
Hosbin npoTokon napameTpoB LEVCAN ¢ 60nbLUMMM BO3MOXKHOCTSAMU.
No6aBneHo MeHI0 CTaTUCTMKK 3@ NOE3LKY B KOHTPOSIEp:

- BT4 ncnonb3oBaHo/noTpayeHo/3apsiKeHo.

- A4 nCcnosb30BaHO/NOTPAYEHO/3apAXKEHO.

- NpnbnnsntensHas 3 PEKTUBHOCTL MOTOPA, CPEAHASA U TeKyLas.

- PacyeTHas Tara Ha Bajny MoTopa.

3mepeHmne TemnepaTypbl TeNepb pacynTbiBaeT CONPOTUBJIEHME T-AaTUMKa.
YnydweHo onpegeneHue kV.

cnpaeneH 6ar ¢ 4OArMM OTKJIMKOM Ha TOPMO3 NpU MeAJIEHHbIX HAaCTPOMNKaX CKOPOCTN U3MEHEHNS
TOKa.

Hedont ons scex nopTos Tenepb BbIKJI.

flobaBneHa HaCTPOMKa CUbl KHOMKM TOPMO3a B % (MPOLEHT OTHOCUTENLHO (Pa3HOro ToKa
TOPMOXKEHMSA).

NobaBneHa HaCcTpoNKa TOPMOXKEHUSA MPK OTNYLLEHHON pyyKe rasa.
flobaBneH feTekT CONPOTUBAEHNS U MHOYKTUBHOCTY MOTOpa.

HobasneHa MTPA noruka (Tosibko gns IPM MmoTopoB).

licnpaBneHo BKOYeHNe ocnabneHns npu Ha)kaTum TOpMo3a.

JlobasneHo bonblue CAN KOMaHA.

NobasneHo 6osbLIe NapaMeTpoB KOTOPble MOXHO 3anpocuTb no CAN wuHe.
flobaBneHo bonbLue HAaCTPOeEK norrepa.

flobaBneHbl HACTPONKN PUNLTPOB XOJISIOB AN OT/IAAKM AepraHbs.

No6asneH BbIbOp NPethnKCOB K MMEHN KOHTpPOJIEpa.

===v0.8.2

HobaBneHa onuma 3arosioBka B nore.

MonpaBneH nepeBo HEKOTOPbIX COOBLLEHUNA.

B netekTe pyyek nobasneHbl coobLLEHNS OLINOKMN.

. )

Mukponaut v0.6.1 ==

HoBbIn npoTokon napameTpos LEVCAN.

Hebonbline ncnpasneHus.

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

=== V0.5

WcnpasneHsl PWM 10. Tenepb paboTatoT :)

[lobaBneHbl Noporn TepMoaaTynka, paboTaloT Kak BUPTYyasbHas KHonka 17 18.
flobaBneHa oTnpaBka noptoB Ha CAN LWKHY.
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31 AerycTta 2020

Mepen 0bHOBNEHMEM CAENATb IKCMOPT HACTPOEK, nocne 0bHOBNEHNS COPOCUTL HACTPONKIK U
NMNOPTUPOBATD.

: 3

Auncnnent v0.60B ==

icnpaeneH npoBas B py4Ke rasa.

Menkne ncnpasieHns B MEHIO.

O6HoBneH LEVCAN.

YnpolieHa HacTPOMKa KHOMOK, M0 YMO4aHUIO BCe BX0Aa HAacTpoeHbl B pexxum CAN.
NobaeneHa nogaepxka exFAT (Ho gucnnen 6ygeT 06HOBNATLCS TONIbKO € FAT32).
[lobaBneH aKpaH 3apsaaKn 4epes MoTop.

No6asneH BbIbOp TUNa BLICTPON CTATUCTUKM.

Nlo6aBneHo paclIMpPeEHHOE OKHO COBbITUS.

KoHnTponnep v0.7.18 =

flobaBneH rawyaLLmin norrep :)

icnpaBneHbl rOKK 3apsaikn, XOTS HEKOTOpPbIE 0CTasInCh.

flobaBneH nnaBHbIN NYyCK 3apsaku 1 bonee besonacHbIN AETEKT asbl.

MonHocTbio NnepepaboTaHo ocnabneHne, Tenepb He AOJHKHO XXECKO TOPMO3UTb NOC/e OTNyCKaHNS
rasa.

NobaBneHa MMHMMaNbHas oNopHas CKOPOCTb Aas PID perynstopa CKOPOCTW.

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

bonblie napameTpoB Ans forrepa.

BaxxHble ¢pmkcel B FOC ynpasneHun, DC TOK LO/KEH cYMTaTbCsA TOYHee npu ocnabneHun.
icnpasneH peakun cTpaHHbin bar gnsa Tpaneuun.

LEVCAN paboTaeT Ha o4yepeasx, nocse obHOBNAEHNS S3KpaHa CKOPOCTb NIOrTUHIra A0/KHA NOBbLICUTCS
B 2 pasa.

Nedont DCi Ki ymeHbLleH ¢ 500 go 200 TK MHOro »xanob.

Yy4yyTb NoAKpy4eHo Ha4vano ocnabneHus.

NobaBsieH NoJIHbIA 3KCNOPT 0TIaA04YHON UHOPMaLUN.

NobasneH BbIbOp pexmMa norrepa n HEMHOMO NOMPaB/IEH CTapT Jora.

YbpaHa nepsas CTpoKa sora A4Jia COBMeCcTuMocTu ¢ datazap.

NobaBneHbl KpMBbIE pyYek rasa/Topmosa.

flobaBneH 4ONOAHUTENbHBLIN KO3 MULNEHT MOLLHOCTK PAS B oM. pexxumax.

HobaBneHo niaBHOe ycKopeHue 418 Kpyr3a 1 6onblie TpUrrepos 0TKJ Kpym3a.

Jlornka Kpym3a o6HoBMEHa - (Pa3HbIN OrpaHNyeH BbiIBpaHHbIM PEXXUMOM, HE MOJIOXKEHNEM PYYKM
rasa.

MuHMMasibHaa CKOPOCTb KpyM3a OrpaHUYMBaeT ero akTmeaumio.

YBENNYNTb/YMEHbLUNTbL KPYU3 - MOXXHO YNPaB/iaTb CKOPOCTbi0 KHoMKamu (nopT = CR+/CR-)
BoccTaHoBNIEHME KpymM3a - BKJIOYAET MOCNESHIO COXPAaHEHHY CKOpoCTb (nopT - CRr)
No6aBneH MMMNT MOLHOCTU B pexxumel 1 baTapeto. 0 = OTKAYNTL IUMUT

®duKc oTKOYeHMs 12V no KHoMke.

Menkune ncnpasieHnsa B MEHIO.
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PacwmpeHo konnyectso CAN BxonoB 0 16.
icnpaBneHnsa c 3KCNopToOM/MMMNOPTOM MapaMeTpoB.

18 MapTa 2020

XOT(UKC OaTHMKa CKOPOCTUN 3KpaHa

) 3

Auncnnent v0.59B ===

11 MapTta 2020

HobasneH BbIOOP 3KCNOpTa-nMNopTa KoOHMUrypauum ot 1 o 9

: 3

Auncnnent v0.58B w==

WcnpaeneH 6ar OV pyyku rasa.

McnpasneH cbpoc cTaTUCTMKKU Nocae 3apaaa

NlobaBneH BbIbOp KMY/MUN

NlobaBneHo 6onbLle NapaMeTPoB B UH(O-CTPOKKN Ha M1aBHOM dKpaHe

[lobaBneH pexxum ropsynx Knasuw gas COBMECTUMOCTU C PYHKLUSMU KOHTpoJI1epa
icnpaBneHa HacTporka KOHTpacTa

NobaBneH pacyeT 3anaca xoaa

MHOro Menkux pmkKcoBs

1

KoHnTponnep v0.7.12 =

icnpaBneH 3arpy3ymk 4on KoOHGUrypauum

NobasneH BbIbOp 3KCNOpTa-MMNOpTa KoOHDUrypauum ot 1 1o 9

IMRopT Noka3biBaeT NepBO0 CTPOKY (hanna KOHGUrypaLumMm, MOXHO YKa3aTb KOMMEHTapuin ans
LaHHOro hanna

WcnpasneH pexum N

JlobaBneHo Honblue oTNafg0uYHbIX AaHHbIX

icnpaBneHo OpbiraHbe MOTOPOM MNpK 3apsaake
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ChenaiTe 3KCNOPT KOHAUIypaummn (M CKPUHLLIOTbI), Nocie 06HOBNEHUS HaXaTb «CTepeTb BaHKW
NamMaTU» B KOHTPOJIIEPE M Nepe3anyCTuTb. YaCcTb HAaCTPOeK NPUAETCS BBECTU 3aHOMO BPYUHY!IO.

: 3

Aucnnen v0.57 B

fobasneHa HacTponka CAN KHOMOK
NobaBneHa HacTpoka UHBEPCMMN BXOAA
MepepaboTaHa CTaTUCTMKA

NobaBneHbl GUNLTPLI Ha aHaNOroBble BXOAA

KoHnTponnep v0.7.9 =

MonHoCThIO nepepa60TaHa NIOrnKa ynpasnaeHna, noaoroToBseHO K UHTErpaunn C omc.

JlobaBneHo:

iHBepTNPOBaHHbLIN BXO4 TOPMO3a

HacTpoinka 3x No3uuMOHHOro nepekyaTens CKopocTen A1 Toro 4Tobbl CKOpoCcTu
nepekJYaancb nocienosaTtenbHo 1-2-3

HacTponka obbl4HOro nepekJsodaTens CKOPOCTU - KHOMKKU Uan nepeknoydaTesb

NlobaBneH TepmogaTyink motopa NTC10k B:3380

KomaHAbl nepe3arpy3Kun/oTKI0O4EeHUSA MO KaH LWKHe

KHonka BK/I4YeHNs HenTpanu, cbpacbiBaeT nepeksoyaTenb CKOPOCTEN

CkopocTb 0 = HenTpasb, OTKJYAET PY4YKY rasa. MoXXHO aKTUBMPOBATb U3 MEHIO 0N PEXMMOB.
Mpwn BKAOYEHUN ByaeT akTUBUPOBAH 3TOT PEXUM

VIHKpeMeHT 1 JeKpeMeHT CKOPOCTU B KOHTpoJ1epe

JeTekT HanpshkeHna Ha asax, Npu Hann4um HanpsxxeHns bonee 4YeM ykasaHo B HaCTPOKMKe
«YpoBeHb feTekTa» byaeT OTKJIIOYEHO ynpaB/ieHne Ha CToA4eM MoTope

Pa3HeceHbl 3aWwnThbl N0 Hanps>xeHuo, fobasneHa 610KMPOBKa NPY HU3KOM MUTaHUN
[ONONIHUTENIbHbIE PEXUMbI YPaBJIEHNS, C pa3fe/bHON HACTPONKOM YCKOPEHWI U
OTKJIIOYEHNEM/BKNIOYEHNEM L0M PYHKLUN

BnoknpoBka rasa tenepb siokasbHasa u CAN - oTaensHo

JlumnT TemnepaTypbl MOTOpPa NpY 3apagke

MefvaHHbIN PUALTP NO NUTAHUIO

dunbTp ycTpeaHeHns ¢ oTbpacbiBaHMEM KpParHMX 3HAYEHUIN Ha PYYKy rasa 1 TopMo3a 415 BXO4OB
KOHTpoOJISIepa

icnpasneHo:

OnpegneneHne HanpsXXeHns 3apaakun npu HebonbLion pasHuue ¢ baTapenHbiM
O6HOBIEHbI HEKOTOPbLIE 3HAYEHMS MO YMONYAHUIO

Hebonbline ncnpasneHnsa n 06HOBNEHNA B MEHIO

bar noacyeta CRC npu coxpaHeHHUN

OcnabneHune npu ckopocTtn 6onee 126%

MonpaBaeHbl YaCTOTbl U3MEPEHUN WNH NMUTAHNUS
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baTapenHoe nuTaHne Tenepb U3MepseTca ¢ YactoTon UMM, 3awmTa OT nepeHanps>XxeHns
3HAYMUTENbHO YyJyYlleHa

Y6paH rnoK ¢ MHBEpPCMEN TOKa NPy TOPMOXXEHNN

MonpaBfieHbl TANMUHI N M3MEPEHNS TOKa AN obxoda rtoKoB Ha niaTe 6F

Mpn HAaCTPOEHHOWN KHOMKE NUTaHNS AUCnaen He byaeT BKAKYaATbCA NpK nogade nuTaHma
MoaKpY4Y€eHbl KO(PULEHTHI PerynaTopa HanpsXXeHnsa 1 Toka ans bonee 6LICTPOro OTKANKA
YnydweH petekT, gobasneHa obpaboTka K3 1 nonpasnieH TanmayT

NobaBneHa HacTponka 61OKMPOBKM Npun 3anycke, ANna paboTel BMecTe ¢ 6I0KMPOBKOM 3KpaHa Mno
napoto. Mpun 0TCYyTCBUM IKPaHa €e HYXXHO OTK/oYaTb
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