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7 Mas 2023

KoHnTponnep v0.8.11 ==

HobaBneH ALanTyBHbLIN peXxuM rasa (no ymonyaHuo 6%)
NlobaBneH pexxnm pyykn rasa - MOLLHOCTb

[lobaBneHo perynnpoBaHune ypoBHs PAS KHonKamu

llobaBneHa MuHUManbHasa Tara ans ctapta PAS paTyvka faBneHuns
Owwnbka xonnoB Tenepb 0TobpaXKaeTCa Ha IKpaHe

3meHeHa norunka owmnbKn xonnos

DC-DC Tenepb nokasblBaeT TOK Ha Kaxxaou hase

[lobaBneH NnoTeHUManbHbIN PUKC Apaneepa TF21904

B koa PhaseResponse nobasneH Bbibop a3

O6HoBNIEHbI Ha3BaHWA hlaros ANS OWMOOK AAaTYNKOB
HobaBneHbl hasHble TOKN 1 Hanps>xeHusa B aeTekTe LR
HobasneH PAS dpunbTp HanpsxxeHus

[lobaBneH Bbibop PAS Hanps»xeHus (ra3s unm vpas)

HobasneHsbl HoBble BXoabl (11-113)

Bxogbl nepenMeHoBaHbI

HobasneHbl nposepku B HWPort HAL

[lobaBneHa KoOMMNeHcauma TepMoaaTymnKa

NobasneHa TemnepaTypHas koppekumsa DAC 3awwmThl
HobasneHo 5V ons ocnabneHuns

VBUS pacyeT nepemelleH 8 RAM

llobaBneH KocTblb gnsa FreeRTOS-gcc

[eTekT conpoTusneHuns Tenepb ncrnosbsyet 50% wum

HoBbIn cnocob cnHXpoHM3auumn TanMepa Oas HapacTalolwero pexuma (oetekT R)
[eTekT LR BKJItOYEH B MOJIHbIA OETEeKT

NlobaBneH feTeKT KHOMKM Ha aHanoroBOM BX0Le TOpMO3a
llobaBneH geTekT BKAOYeHUs MTPA no pasHuue nHaykTusHocten (30% )
[lobaBneH hunbTp BXoAa X0J1/10B

[obaBneH QUAbTP MUH. Lara X008 N0 BpeMeH!

NobasneHbl anpekTusbl fallthrough

NlobaBneHa 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)
NobaBneH Kog oXXnaaHna ons LeTeKTa CONpoTUBIEHNS
icnpaBneHa owmnbKa HanpsXKeHUs B eTEKTE CONPOTMBIEHMNA
VicnpaBneH HeraTueHoe NoToKOCLenJieHne

OTkntoYveHsl MTPA, FW 1 gpyrue onuuv ons KanmbpoBKu X0/110B
[obaBneH ALanTuBHbLIN ra3 B AOM. PeXUMb

CTpykTypa yrnpasneHnsa onTUMn3npoBaHa

MapameTp Aumut vq ybpaH, Tenepb BKJOYEH MO YMOJYaHMIO
[lobaBneH no ymonyaHuio MTPA pexxum no akTuesHomy Q ToKy
Hebonbwune ontuMn3aunm FOC

llobasneH TIM1 B cKpuNT NMHKepa
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Kon xonnoB nepemelleH B HapacTaHue, FOC B cnagaHue (McnpasneHue wyma 1)

DMA B LMKNMYHOM pexxume, MeHblle Koga, 3PdeKT ToT-xe

JobaBneHbl hunbThbI WyMa Ha vd vg 4TOObl YMEHbLUNTb NEPEKIIOYEHNE CEKTOPOB (MCrpaB/ieHne

Wwyma 2)

XpaHunuwe aaHHblx 06HoBNEHO, fobaBneHa cucTeMa BepCUi
icnpaBneH HeBMAUMbIN har owmnbky B norrepe

O6HoBNEHbI AethoNTbl lorrepa

v0.8.11

Hebonbline onTMmsayum

MapameTpbl FOC B norrepe B ObICTPOM peXxmMme 3aMeHeHbl Ha (UNbTPOBaHHbIE
FOHWUT TeCTbl XpaHnAnLWa AaHHbIX 0OHOBNEHDI

icnpaBneHbl HECKObKO 6aroB B XpaHWanLLE AaHHbIX
LEVCAN obHoBEeH C nocneaHUMmn hukcamm

NobaBneHbl 4ONONHNTENbHbIE TECTLI 419 XPaHWIWLA

Y6paH mycop u3 startup

icnpaBneHo 3aBucaHune fiorrepa no OTK/IOYEHMUIO IKpaHa
Kaw norrepa nepemelleH B8 SRAM2

FOC pid oTkaTmnca go v0.8.9

CkopocTb yBenn4ynHa o 200%

1 3

Aucnnen v0.80B =

I3MeHeHO coxpaHeHue no nafeHnto HanpsXxeHus
NcnpasneHusa B LEVCAN

VicnpaBneHnsa B COXpaHEHUN HAaCTPOeK
Mo4nHeHbl RPM B MH(O CTpOKax

7 Mas 2023

KoHuTponnep v0.8.11 =

[lobaBneH AnanTUBHLIN peXuM rasa (no ymonyaHuto 6%)
[obaBneH pexum py4ku rasa - MOLLHOCTb

llobaBneHo perynnpoBaHune ypoBHsa PAS KHoNKamu
NobasneHa MnHMManbHas Tara ona ctapTa PAS gaTynka gaBneHns
Owwnbka xonnoB Tenepb 0TOOpPaXKaAETCA Ha IKPaHe
i3meHeHa norvka ownbKn xonnos

DC-DC Tenepb NoKa3sblBaeT TOK Ha KaXxaown hase
JobaBneH noTeHuManbHbIN GUKC Apansepa TF21904

B kon PhaseResponse nobasneH Bbibop a3

O6HOBEHbI Ha3BaHUA hnaroB Aas ownboK AaTYMKOB
[lobaBneHbl ha3Hble TOKU N HanpsXXeHus B aetekTe LR
llobaBneH PAS hunbTp Hanps>KeHns

HobasneH BbIbop PAS HanpsxeHUs (ras uam vpas)
[lobaBneHbl HoBble BXoabl (11-113)
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Bxogbl nepenMeHoOBaHbI

HobasneHbl nposepku B HWPort HAL

NlobaBneHa KoMMNeHcaumsa TepMoaaTynKa

[lobaBneHa TemnepaTypHasa koppekuns DAC 3awnThbl

HobasneHo 5V ons ocnabneHuns

VBUS pacyeT nepemeleH 8 RAM

llobasneH KocTblb gnsa FreeRTOS-gcc

JeTekT conpoTusneHuns Tenepb ncrnosbdyet 50% wum

HoBbI CN0CO6 CMHXPOHM3aUMN TaMepa AN HapacTaloLlero pexxuma (oetekTt R)
[eTekT LR BK/tOYEH B MOJIHbIA OETEeKT

[lobaBneH AeTeKT KHOMKM Ha aHan0roBoOM BXoJe TOpMOo3a

llobaBneH geTeKkT BkAOYeHUs MTPA no pasHuue nHaykTusHocten (30% )
[lobaBneH hunbTp BXO4a X0J1/10B

NobaBneH dUAbTP MUH. Lara X008 N0 BPEMEHN

llobaBneHbl anpekTumsbl fallthrough

NobaBneHa npoBepka pa3mepa NapaMeTpoB Yepes warning

Hebonblwimne ncnpasneHus s 11-113

HeTekT LR nepemelleH B KoHeL,

HobasneH punbTp noptos 11-113

NobaBneHa yHKLUNS BKIOYEHNS ra3a (0bpaTHas K OTKJIOYEHMIO ras3a)
NobaBneH KoL oXXnaaHna ons LeTekTa COnpoTUBIEHNS

VicnpasneHa ownbKa HanpsXXeHUs B eTeKTe CONpoTMBIEHNA
VicnpaBneH HeraTnBHOE MNOTOKOCLIENIEeHne

OTknoYeHbl MTPA, FW 1 gpyrue onuuun ona KaambpoBKn X0n108
[lobaBneH ADanTyBHLIN ra3 B AOM. PEXUMbI

CTpyKTypa ynpasJieHMa onTUMM3MpOBaHa

MapameTp numuT vq ybpaH, Tenepb BKJIOYEH N0 YMOJYaHMIO

HobasneH no ymonyaHmio MTPA pexxum no akTUBHOMY Q TOKY
Hebonbwune ontuMn3aunm FOC

llobasneH TIM1 B cKpuNT NMHKepa

KoZ xon10B nepeMelleH B HapacTaHue, FOC B cnagaHue (ucnpasneHne wyma 1)
DMA B LMKNMYHOM peXxume, MeHblle Koga, 3h@eKT ToT-xe

HobasneHbl punbThl WyMa Ha vd vq 4TOObI yMEHbLINTL NepeKtoyeHe CEKTOPOB (MCrpaBneHne
Wwyma 2)

XpaHunuie aaHHbIX 06HOBNEHO, fobaBneHa cucTeMa BepCum

VicnpasneH HeBnanMbIN hnar owmbkm B norrepe

O6HoBNEHbI AethoNThbl Iorrepa

v0.8.11

Hebonblune onTummsauymm

MapameTpbl FOC B florrepe B BbICTPOM pexmMme 3aMeHeHbl Ha (OUIbTPOBAHHbIE
FOHUT TeCTbl XpaHnanLWa AaHHbIX 0OHOBNEHDI

icmpaBnieHbl HECKObKO BaroB B XpaHWMLLE OaHHbIX

LEVCAN obHoBNEH C nocneaHnmMmn pukcamm

HobaBneHbl LONOAHUTENbHbIE TECTbI 419 XPaHWIULLLA

YbpaH mycop u3 startup

icnpaBneHo 3aBncaHune siorrepa no OTK/IIOYEHMUIO IKpaHa

Kaw norrepa nepemetleH B8 SRAM2

FOC pid oTkaTunca go v0.8.9

CkopocTb yBenun4ymnHa go 200%

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



Last update: 2023/09/30 13:36 ru:firmware https://docs.nucular.tech/doku.php?id=ru:firmware&rev=1696073762

. )

Auncnnent v0.80B w==

I3MeHeHO coxpaHeHune no nafeHunto HanpsXXeHus
NcnpasneHuns B LEVCAN

icnpaBneHnsa B COXpaHeHUN HacTpoek
Mo4mHeHbl RPM B MH(MO CTpoKax

8 ®eBpans 2023

KonTponnep v0.8.9 ==

Mocne obHoBNEHUS HEOBX0ANMO NPOBECTM HAaCTPOMKY MOTOpa 3aHoBo! [laHHoe o6bHOBNEHUNE
ncnpasnset 6ar ¢ 3af4HMM XOA40M NpeablayLLen BepCUM, a TakXKe HeKOTopble NpobiemMbl HefaBHO
BbINYLLEHHbIX KOHTPO/1epoB. VI3BeCTHbI NpobiieMbl cO CTapToM nofA 60/bWINM TOKOM, KOTOpble ByayT
MCNpaBJfieHbl NO3Xe.

[lobaBneHa norvka yCTaHOBKM NpepbIBaHUNA.

[lobasneH nar «nynbCaunm HaNpsXKeHUsa» AN NianTbI.

NobasneH caur DAC 0THOCUTENBHO CbIPbIX AAaHHbIX 15 KananbpoBKuU.

NcnpaBnen cbpoc peructpa EXTI-PR B norrepe.

icnpasneHa HeTpaab 415 MacTep-KOHTPoNepa.

DAC caoBur obHOBNEH A1 MANTHI.

icnpaeneH peBepc Ha Tpaneuuu.

icnpaeneH pesepc Ha be3fnaTymke.

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

Yron 4aT4nMkoB UCrpaBieH, Tenepb Nepexon co casurom, 6es nntepnonauumn — 6e3 casura.
A3bIK norrepa 3aMeHeH Ha aHr MNCKUIA (ons BebcanToB KOTOPbIE HE YMEKOT B KOAMPOBKY 1251).
llobasneH cdnar ownbkm B norrep.

YbpaHo ycuneHune Toka Ha ctapTte B FOC.

FOC yron Tenepb 6€3 n3MeHeHNN.

FOC ceKkTopa COOTBETCTBYIKOT Tpaneuumu.

HobasneHa pon. 3agepxka mepteoro sBpemeHun B FOC.

HobasneH cbpoc HacTpoek No pasgenam.

14 OkTabpsa 2022

) )

Auncnnent v0.75B w==
NobaBneHa BO3MOXHOCTb NPUHYAUTENLHOTO 0OHOBIEHNS YCTPONCTB.
DKCNOpPTUPYNTE HACTPOMKN Nepen obHoBNEHNEM, OBHOBMTECH, MOTOM UMMAOPTMpPYHTE!

NobaBneHbl Naponan 4nd BXo4a B MEHIO YCTPOWCTB M BbIXOAA M3 FNaBHOMO dKpaHa.
HacTpanBaemoe orpaHnyeHne NHANKaLNN MaKC CKOPOCTU B CTaTUCTUKE.
NcnpaeneHa paboTa SD KapThl, noaaep>xka exFAT kpome 0bHOBNEHNS IKpaHa.
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HobaBneHa HaCcTponka MUH-MAKC MHAMKALUN (ha3HOro TOKa.
[obaBneHo MeHI0 NPUHYANTENbHON NPOLUNBKK YCTPOWCTB.
VicnpaBneHa BO3MOXXHOCTb MHBEPCUM PYYKU TOPMO3a.
NcnpaeneH nokasomeTp Wh npu 601blInX pacxoaax.
YOaneHa NpoKpyTKa NHPO CTPOK B TeMe MHPO CTPOK.
®a3HblN TOK B MH(O-CTPOKE Tenepb 0603Ha4YeH Kak Ap.

26 CeHTAbOpsa 2022

KoHnTponnep v0.8.8 ==
IKCNOPTUPYNTE HACTPOMKN Nepel 06HOBNEHNEM, OBHOBMTECH, 3arpy3nTe HAaCTPONKM MO YMOHAHNIO
N NOTOM MMNopTUpynTe!

[lobaBneH yron moTopa B norrep

icnpaBneHbl OWNOKM NOrMKN B COBMELLEHHOM pexume

WcnpasneH obpaTHbIN BbIOPOC TOKa B MydTe

[lobaBneH napaMeTp orpaHu4yeHns vq ond motopa QS165

cnpasneHa kannbpoBka Toka AN LWYHTa

LEVCAN — 06HOBNIEH NAPCUHT 3HAYEHWIN NapaMeTpPoB

NcnpasneH mmHnMmaneHbln nepuon LM gna gpansepos TF (FOC)

KoHcTaHTbl DAC 06HOBNSAOTCS B COOTBETCTBUMN C KannbpoBKoOM

BpemeHHoe ncnpasneHne oat4ymkoB nonoxeHusa gna FOC korga HeT nHTepnonsunm
[lobaBneH TanMayT rasa 415 BHeELWHero ynpasiaeHus (bar nosHOro rasa nocne Beoja nNapons)
MHOro Menknx ucnpaBieHnin gnaa TecTupoBaHmsa npu cbopke

8 ABrycTta 2022

KoHTponnep v0.8.7 =

O6HoB/IEHa NIOrMKa AaTUYNKOB 418 Tpanewumm

WNcnpasneHsl npobnemsl ADC

JNlornka ADC 3ameHeHa Ha bonee yHuBepcaabHyo

[lobaBneH UMNopT KOHGUIrypaumm ¢ KHOMKK

NobasneHa 610KMpOBKa MMNOPTa €CaN MOTOP KPYTUTCSA

PLL nepemelleHbl B OTAENbHbIA (hain

VicnpasneHbl BbIOPOCHI TOKa Npu HaXkaTum TopMo3a (punbTpauns abContoTHOro Wwum)
YbpaHa ornka «HenpaBubHbLIX XOJI0B» U3 HaYana MHTepnonaumm
Yny4ylweHo ynpasJieHne CKOPOCTbIO NMpK peeepce 13 npsaMoro ABMXeHUs
Jlorvka paTt4ynkKoB NONOXEHUS OTAesieHa

USB kopg yoaneH

OcTtaHoBka PWM npu oTnagke gobasneHa B HAL

Tpaneuns Tenepb nMeeT 6e34aTYNKOBYIO MHTEPNOAALMIO

Jlorvka nHTepnonauumn yay4lieHa

YpaneHol rnobanbHble nepemMeHHble No0XKeHNS
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NcnpasneH NaN onopHon cKopocTu

[lobaBneH AnarHoOCTUYECKNIA PEXXUM B NepekitodaTelb COCTOAHMSA
icmpaBnieHo HeCKobKOo NpobiemMm AMarHOCTUKK

[lobaBneHo 06HOBNIEHME YI/1a X0JIJIOB B MEHIO

[lobaBneHbl nposepkn NaN gnsa xonnos

MonpaBneH OeTeKT yrnia ANns nepsoro wara

3[C vHTerpauns Tenepb MMeeT JONOJHUTENbHBIN War 4Tobbl NponycKkaTb BbIOPOC, B C/ly4ae ecnu
OH CrMajlaeT MelJIeHHO

CoCTosiHMe feTeKTa AaT4MKOB MOMNpPaBJ/eHo, BbI3bIBAI0 3aKJANHMBaHWE MOTOpaA
[obaBneH 4acToTHbIN CTapT 415 6e34aT4MKOBOro pexmma (Tpaneuns)
MapaMeTp 4YaCTOTHOrO ynpaBfieHMa UCNob3yeTcsa ana 6e3faT4yMKoBoro cTapTa, No yMoaY. Tenepb
=2

[lobasneH aHKoOep

HacTponka NoATSXKM OaTYNKOB yaaneHa

[lobaBneHo MeHIo 3HKoAEpPa

NobaBneH neTekT a3HKOAEpa

O6HoBNIEHA NOrMKa AAaTHYMKOB NOJIOXKEHUS, AETEKT Tenepb MAET Yepes Hee
lobaBneH BbICTPLIN henn onpeneneHns XonaoB

MepeMelleHbl BX04a X010B 4T0obbl COOTBETCTBOBATb TaMepy

PacyeT CKOpPOCTN U3MEHeH

PacyeT Rads nepemelleT B hal1 AaTYNKOB MOJSIOXKEHNS

ERPS cyeTynk 06HOBNEH C PMUNBLTPOM HanpaBaeHUS

HobasneHa kannbpoka yrna sHkogepa

HobasneH Bbixon n3 yHkun RCPWM

JobaBneHo Ha3Ha4yeHne NOPTOB Ha 3HKOAEP

[lobaBneH BbiIxoa 13 hyHKUMM PAS

ADC nopTbl nepeHa3HayeHbl

MonpaBneHo 06HOBNEHNE HEKOTOPbLIX NapaMeTpoB

[lobaBneHa MHMoOpMaLMs 0 IHKOAEPE B MEHIO O YCTPONCTBE

HobasneH E cypdukc ona sHkonepa

®narn OV n UV paspeneHsl

Kon TecTupoBaHUA nepemeLLeH B 0TAE/bHbIN haitn

OnTummsnposaHbl #include

CoBur B Tpaneumnm OTKAOYaAETCA Tenepb Ha Ceayiollen KOMMyTaLum
YnydweHa norvka BkJo4eHus ocnabneHns 4tobol n3bexxaTb pe3koro TOPMOXEHUs Npu ocsabneHun
[obaBneHbl onTuMmsauum FOC

Hob6asneH numut FOC vg A0 nMMuTa BeKTopa vq-vd, 4Tobbl ocnabneHne paboTtano nydwe
(HeorpaHuYeHHbIN vq fasan bonee xyalwne napameTpsl ocnabneHnsa n NHOrga Bbi3biBasl 3aBUCaHNE
ocnabnenHus)

HobasneHa komneHcaumsa Dead time B Tpaneyuu

[lobaBneHa norvka geTekTa noTepu yrnpassieHns

[lobaBneH CepunHbIN HoMep

[lobaBneHbl KOHCTaHThI KaIMbpPOBKM

HobaBneHa nornka kannbpoBKM Npu NpoBepKe xenesa

llobaBneH FreeRTOS MOHUTOPUHI CTEKa

OnTuMnsnpoBaHa npouenypa TecTa

O6HOBEHbI MpoLEeAypPbl KPUTUYECKNX YHaCTOB KOAa

NcnpaBneH ypap Toka ecnm FOC ocnabeHune 66110 NPUHYANTENBHO OTKJIIOYEHO
3aMeHeHa KOHCTaHTa 4acToThbl LM

O6HOBNIEHO MEHI0 AATHYNKOB MOSI0XKEHUS

JNlorvka cpnara nepeocnabneHns ncnpasrieHa
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icnpaBneHo o6HOBNIEHME NapaMeTpPoB B MeHo PAS
MepeHeceH bycT FOC B NOrnKy nepeksyeHns CeEKTOPOB
NobaBneHa noruka crnaxmeaHmsa PLL Ha HU3KOWN CKOPOCTH

6 Anpensa 2022

1 3

Mukponaut v0.6.3 =—
icnpaBnieHO MeHI0 HaCTPONKK TemnepaTyp.
[lobaBneHo OTKJIDYEHE MOPraHNs MOBOPOTHNKaMK, YCTAaHOBMB «BpeMs Bbikn = 0cek».

23 MapTa 2022

KoHnTponnep v0.8.6 ==

O6HoBneH PID perynsTtop ocnabnexHums.

HobasneH numnT ocnabneHnsa no TemnepaType MoTopa.

YMeHbLUEH AOCTYMHbIA TOK ocnabneHns oo 80% oT Makc.

YMeHbLLEeHbl 4eONTHbIE HACTPONKM.

llobasneHa 6n10knpoBka ynpasneHns Ha 10 cek npu NOJIHOM neperpese.
Hebonblune ncnpaBieHUs MeHIo 1 3KCNopTa.

20 fluBapsa 2022

KpuTunyeckoe o6HOBEHNE AN HOBbIX KOHTPOJINEPOB U XOT(UKC ANna 6F/12F n cTapbix 24F.
CoxpaHuTe KOH(ur nepes obHoBneHneM, nocsie 06HOBNEHNSA 3arpy3nTe HaCTPONKIN MO YMOHaHMIO U
MOTOM CBOW KOHMWT.

Ba>xHo!

Ecnn Baw bopToBon KOMMbOTEP MMeEeT NPoLwmnBKY v0.60B nnn HUXXe, a KoHTponnep v.7.18 n Huxe,
TO CHa4Yana HeobxoanMo 0bHOBMTbL BCE YCTPOMCTBA, KpoMe bopToBOro KomMnbloTepa. MNMoCKoNbKy
MPOTOKON MEHIO HOBbIW, CTapble yCTPoONCcTBa He ByayT BMAHbI B MeHI0. locne 3aBeplieHmns
0bHOBNEHNS YAEPXKMBANTE NEBYIO KHOMKY HECKOJIbKO CEKYHA, YTOObI BLINTU U3 0BHOBIEHHOr0 MEHIO
ycTponcTBa. Ecam KHonka He cpaboTaeT, BaM HYXXHO COPOCUTL MUTaAHUE UK NEPENOLAKIIIOYNTD
kKabenb CAN B bopToBOM KOMMbtoTEpe. [Tocne Toro, Kak 06HOBMTE MNPOLUNBKY BCEX YCTPOUCTB —
obHoBMTe BopToBON KOMMblOTEp. CaenanTe COPOC HACTPOEK KOHTPONIEPa (3arpy3nTe HAaCTPOMKM Mo
yMON4aHuo) nocse obHoBAEHNS. Mbl peKOMeHAyeM CHOBA 3aMyCTUTb B KOHTPOJIJIEpE aBTOHACTPONKY
MOTOpa, eCNu Bbl Aenanan UMNopT napaMmeTpoB. ABTOHACTPONKY ra3a/TopMo3a, NOAKIOYEHHbIX K
bopToBOMY KOMNbIOTEPY, TEMEPL HAAO AeNaTb B MeHO BOPTOBOro KOMMblOTEpa.

KoHnTponnep v0.8.5 ==
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O6HOBMEHa hYHKLNS COXpaHEHMS NapaMeTpoB, LoOaBAeHbl OHUT-TECTbI.

[lobaBneHo OTKNYEHNE MyDThbI NPU HaXXaTuK TOPMO3a.

HobasneHa onuuna BkaYeHns MTPA.

USB N9 nogkto4eHUsA K KOMMNbIOTEPY OTKJIKYEH MO YMOAYaHuio, B byayuiem bynet yoaneH.
WcnpasneHsbl P1 P2 LLUWM Bbixoabl.

CtaTtuctunka paboThbl cHUTaET CPeAHIo TeMnepaTypy TOJIbKO Koraa 3anMTaH MoTop.
[lo6aBNeHO OTKJIDYEHNE MNOATAXKKNA XO0B.

PasnunyHble nCnpaBnaeHns B CUCTEME COXPaHEHMS.

WcnpasneH NaN ons getekTa CONPOTUBNEHUS.

NcnpasneH umnopT 1-ro napaMeTpa B KaXk4oM pa3gene.

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

18 OkTabpsa 2021

CHavana Heobxoammo 06HOBUTL BCE YCTPOWCTBA, KpoMe bopToBOro komnbioTepa. MoCKobKy
MPOTOKOJ1 MEHIO HOBbIW, CTapble YCTPOWCTBa He ByayT BUAHbI B MeH0. [ocne 3aBepLueHns
06HOBNEHUNS YAEPXKMBATE NIEBYIO KHOMKY HECKONBbKO CEKYHA, YTOObI BLINTU 13 0OHOBNEHHOr0 MEHIO
yCcTpomncTBa. Ecnim KHomka He cpaboTaeT, BaM HY>KHO COPOCUTb MMTaHMe WA NepenoaKNoYnNTb
kabenb CAN B bopToBOM KOMMNbloTepe. Mocne Toro, Kak 06HOBMNTE NPOLUMBKY BCEX YCTPONCTB —
obHoBMTe BopToBON KOMMbIOTEP. CaenanTe cOPOC HACTPOEK KOHTPoJIIepa (3arpy3nTe HaCTPOMKKM No
yMon4aHuio) nocne obHoBneHns. Mbl pekoMeHAyeM CHOBa 3anMyCTUTb B KOHTPOJI/Iepe aBTOHACTPOMNKY
MOTOpa, eCAN Bbl feNanu MMMNOPT NapaMeTpoB. ABTOHACTPOVKY ra3a/TopMo3a, NOAKIIIOYEHHbIX K
BopToBOMY KOMMbIOTEPY, TENepb HaAo AenaTb B MeH0 bopToBoro kKomnboTEpa.

1 3

Aucnnent v0.71B =

MepepaboTaHo MeH!0.

Bce HacTponkn 6OpTOBOro KOMMbLIOTEPA NEPEHECEHBI B OTAEJ/IbHOE MEHIO.

[lobaBneH Nokas COCTOAHNS BXOAOB 3KpaHa B HAaCTPOMKaXx.

[obaBneHbl PyHKLMM NOPTa: OTKOYNTL NOACBETKY, 3a6710KMPOBaTh 3KPaH.

[obaBneHbl 0TAENbHbIE XOTKEWN NP 3apsaKe.

[obaBneHbl XOTKEN KOPOTKMM Ha)KaTHEM.

[lobaBneHbl HACTPOVKM Anana3oHa PyYek rasa/Topmo3a NoakJIYeHHbIX B 6opT.komm.
llobaBneHa HacTpoika obuiero npobera, 4Tobbl MOXXHO ObISIO BOCCTAHOBUTL 06Lwmi npober.
Cbpoc obuien cTaTUCTUKK He cbpacbkiBaeT rnobanbHbI npober.

[lobaBneH MMNOPT/3KCMOPT HAaCTPOEK.

[obaBneHbl NKOHKN Ha rNaBHbI 3KPaH (TOPMOXXEHME, TMMUT TOPMOXKEHUS, Yepenallka, ownbka
MOTOpa/KOHTPOJSIepa, HEMCNPaBHOCTL BaTapen).

C HOBbIMM KOHTPOJIJIEPAMUN CKOPOCTh MPOLUNBKN YCKOPEHa B 6 pas.

Tak)xe CKOpOCTb 3amnuncu siora C HOBbIMY MPOLLMBKAMK A0JKHa ObITb BbiLLe.

NlobaBneHa NpoKpyTKa TEKCTa B MEHIO.

O6HoBAEH NnoroTmm.

HobaBneHbl 6onee HGOPMaTUBHBIE COOBLLIEHNS A8 OeNCcTBUIA cbpoca C BBOAOM Mapons.
NlobaBneHbl NapaMeTpbl KOTOPbIE MOXKHO 3anpocuTb No CAN wuHe.

===v0.71
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WcnpaBneHo peflakTMpoOBaHNe HEKOTOPbIX MapaMeTpoB.
O6HOBNIEH MMMOPT/3KCMOPT NapamMeTpPOB.

OpomeTp Tenepb MMMNOPTUPYETCSH, 3HAaYEHME B LieNbIX eANHNLAX.
WcnpaBneHo MUraHne KHOMOK Npu BBOAE Maposis.

WcnpaBneH 3apsaHblil 3KpaH, NornpasieHo MUraHue KHOMOK.
MonpaB/ieHbl Ha3BaHNS NHHO-CTPOK.

WcnpaBneH 3aronoBok nNpu BBOAE Napons.

KoHTponnep v0.8.2 =

[lobasneH raoYawmin USB (Hy>xeH USB kKabenb nogkntoyeHHbin B PWM nopT).
HoBbin npoTokon napameTpoB LEVCAN ¢ 60/1bLLMMY BO3MOXXHOCTAMMA.
[lobaBneHO MeHIO CTaTUCTUKK 3a NOEe3AKY B KOHTPONEp:

- BTH ncnonb3oBaHo/noTpavyeHo/3apaxKeHo.

- A4 1CNO0JIb30BaHO/NOTPAYeHO/3apAXKEHO.

- MpubnnsntenbHaa 3hheKTUBHOCTbL MOTOPA, CPEAHAS U TeKyLLas.

- PacyeTHas THra Ha Bany MoToOpa.

i3mepeHune TeMnepaTypbl TEMEPb PacyNTbIBAeT CONPOTUBNEHME T-AaTHMKa.
Yny4yweHo onpegenexHue kV.

WcnpasneH 6ar ¢ 4OArMM OTKMKOM Ha TOPMO3 NPU MeANIEHHbIX HAaCTPOMNKax CKOPOCTU N3MEHEHNSA
TOKa.

HedonTt ona scex noptos Tenepb BbIKJI.

[lobaBneHa HaCTPOWNKa CWJIbl KHOMKKN TopMo3a B % (MPOLEHT OTHOCUTENLHO (Pa3HOr0 TOKa
TOPMOXXEHUS).

[lobaBneHa HaCTpPoKa TOPMOXKEHMA NPU OTNYLLEHHON py4Ke rasa.
NlobaBneH feTeKT CONPOTMBAEHUSA N MHOAYKTUBHOCTM MOTOpa.

llobaBneHa MTPA noruka (Tonbko gns IPM moTopos).

icnpaBneHo BKOYEHUE 0CNabneHns Npy Ha)kxaTun TopMo3a.

HobasneHo 6onbwe CAN KOMaH.

flobasneHo bonblue NnapaMeTpoB KOTOPbIE MOXHO 3anpocuTb No CAN wuHe.
[lobaBneHo 6onbLue HAaCTPOeK Norrepa.

NobaBneHbl HAaCTPOMKKM DUILTPOB XOI0B AN OTNAAKN LepraHbs.

NobasneH BbIbOp NPeUKCOB K MMEHN KOHTpOIEpa.

===v0.8.2

[lobaBneHa onuus 3arosioBka B Jiore.

MonpaBnieH NepeBo HEKOTOPbLIX COOBLLEHNIA.

B netekTe pyyek gobasneHbl coobieHns ownbKu.

1 3

Mukponaut v0.6.1 =—

HoBbin npoTokon napametpos LEVCAN.

Hebonblune ncnpasneHus.

icxogHbIN KOL OCHOBHOW NporpaMMbl Tenepb onybankosaH Ha GitHub:
https://github.com/Nucular-tech/uLight

=== V0.5

NcnpaeneHbl PWM 10. Tenepb paboTatoT :)
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JobaBneHbl nopory TepMoaaTymKka, paboTaloT Kak BUpTyaabHasa kKHornka 17 18.
HobasneHa otnpaska nopTos Ha CAN LWKHY.

31 AsrycTta 2020

Mepen obHOBNEHMEM CcAeNaTb IKCNOPT HACTPOEK, nocsie 0bHOBAEHNS COPOCUTL HAaCTPONKN 1
MMNOPTUPOBATD.

1

Auncnnen v0.60B =

WcnpasnieH npoBas B pyyke rasa.

Menkune ncnpasneHnsa B MEHIO.

O6HoBneH LEVCAN.

YnpolyeHa HacTporKa KHOMOK, N0 YMON4aHUIO BCe BXOLa HAaCTpoeHbl B pexum CAN.
HobasneHa nopaepxxka exFAT (Ho gucnnen 6yaet o6HOBNATHLCA TONIbKO C FAT32).
JobaBneH 3KpaH 3apaaKky Yepes MOTOp.

[lobaBneH BbIboOp TUNa BbICTPON CTAaTUCTUKMN.

[obaBneHo paclumMpeHHoe OKHO CobbITKA.

1 3

KoHTponnep v0.7.18 ==

[lobaBneH rawYalnn norrep :)

icnpaBnieHbl rOKU 3apagKy, XO0TS HEKOTOPble 0CTalnCh.

[lobaBneH nnaBHbIN NyCcK 3apsakn 1 bonee 6e3onacHbIN AeTEKT (ha3bl.

MonHocTblo NnepepaboTaHo ocnabneHne, Tenepb He LOKHO XECKO TOPMO3UTb MNOCAE OTAYCKaHMA
rasa.

fobaBneHa MUHMManbHas onopHas CKOpPoCTb Ans PID perynstopa CKOPOCTH.

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

bosiblie NnapameTpoB A5 norrepa.

BaxxHble ¢mkcbl B FOC ynpasneHun, DC TOK OOJHKEH CYATATLCA TOYHee npu ocnabneHun.
icnpaBneH peakuin cCTpaHHbIi bar ona Tpaneyumn.

LEVCAN paboTaeT Ha o4epepnsx, nocne 06HOBAEHMS 3KpaHa CKOPOCTb JIOFTMHIa AOJKHA MOBbLICUTCS
B 2 pa3a.

DedonT DCi Ki ymeHbLeH ¢ 500 go 200 Tk MHOro »anob.

Yy4yyTb NOAKPYYEHO Ha4vano ocnabneHms.

[lobaBneH NOMHbIN 3KCMOPT OTJIAaA04YHON NHGDOPMaLMN.

NobasneH BbIBOP pexnMa forrepa n HEMHOMO NOMPaBJfieH CTapT /ora.

YbpaHa nepBas CTpoKa fora A4Jig COBMeCTUMOCTu ¢ datazap.

HobaBneHbl KprBble py4vek rasa/Topmosa.

fobaBneH fONONHUTENbHBIN KO3 MULNEHT MOLWHOCTK PAS B fion. peXxumax.

JobaBneHo NiaBHOe yCKOpeHWe AN8 Kpyusa u 6osblue TpUrrepoB OTKA Kpym3a.

Jlorvka Kpym3a o6HoOBeHa - Pa3HbIA OrpaHMyeH BoIbBpaHHbIM PEXNMOM, HE MONOXKEHNEM PYYKU
rasa.

MuHMManbHas CKOPOCTb KPyM3a OrpaHnYnBaeT ero akTuBaLmio.

YBENNYNTb/YMEHbLUNTbL KPYU3 - MOXKHO YNPaBAATb CKOPOCTbIO KHoMKamu (nopT = CR /CR-)
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BoccTaHoBNEHME KpymM3a - BKJIOYAET NOCIEAHIO COXPAaHEHHYIO CKOpPOCTb (nopT - CRr)
[lobaBneH NMMUT MOLHOCTY B pexuMbl 1 baTapeto. 0 = OTKAIYUTL TUMUT

®uKc oTKOYeHMa 12V no KHorke.

Menkune ucnpasJsieHNsa B MEHIO.

PacwmpeHo konnyectso CAN Bxonos o 16.

VicnpaBneHusa ¢ 3KCNOpTOM/MMMIOPTOM MapamMeTpoB.

18 MapTta 2020

XOTUKC OaTHMKa CKOPOCTM 3KpaHa

1

Aucnnen v0.59B =

11 MapTta 2020

HobasneH BbIOOP 3KCNOpTa-uMNopTa KoHpurypauum ot 1 o 9

Auncnnent v0.58B w==

Ncnpaenen 6ar 0V py4yku rasa.

icnpaBneH cbpoc CTaTUCTUKK NOoCNe 3apsiaa

[lobaBneH BblIbop KMY/MUAK

NlobaBneHo 6onblie NapaMeTpPoB B MHO-CTPOKMN Ha FTaBHOM 3KpaHe

[lobaBneH peXxnm ropsunx KiaBuw s COBMECTUMOCTU C YHKLNSIMU KOHTPOJI1Epa
licnpaBneHa HaCTpoOWKa KOHTpacTa

[lobaBneH pacyeT 3anaca xoaa

MHoOro menkux ukcos

KoHnTponnep v0.7.12 ==

icnpaBnieH 3arpy3ynk fon KOHUrypawui
[lobaBneH BbIbOp 3KCNOpTa-MMNopTa KOHGUrypaumm ot 1 oo 9

MNopT nokasbiBaeT NepBO0 CTPOKY (aitia KOHMUIYpaLMK, MOXXHO YKa3aTb KOMMEHTapWA ANs

LlaHHOro anna

NcnpasneH pexunm N

flobasneHo bonblue 0TNAaA0YHbIX AaHHbLIX
icnpaeneHo gpbiraHbe MOTOPOM NpU 3apsfke

21 Hosabpsa 2019
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CoenanTe 3KCNOPT KOHPUIYpaLMM (MU CKPUHLLIOTbI), Nocne 06HOBNEHMS HaXKaTb «CTepeTb BaHKK
NamMATU» B KOHTPOJIIEPE M Nepe3anyCcTuTb. YacTb HaCTPOEK NPUAETCS BBECTU 3aHOMO BPYYHY!IO.

. )

Aucnnen v0.57B ==

llobaBneHa HacTpoika CAN KHOMOK
[lobaBneHa HaCTpPoKa MHBEPCUN BXoAa
MepepaboTaHa CTaTUCTMKA

[lobaBneHbl huNbTPbI Ha aHaNOroBble BXoAa

KoHTponnep v0.7.9 =

MonHOCTbIO nepepa60TaHa NIOrnkKa ynpasnaeHnsa, noaroToBJIEHO K UHTErpaunmn C omc.

HobasneHo:

iHBepTMpPOBaHHbLIN BXO4 TOPMO3a

HacTpoika 3X N03MUMOHHOMO NepekYaTens CKopocTen A1 TOro 4Tobbl CKOPOCTK
nepeksYaancb nocsiegosaTtesibHo 1-2-3

HacTponka obbl4HOr0 NepeklyaTens CKOPOCTH - KHOMKKN UK NepeknoYaTesb

llobaBneH TepmogaTyink motopa NTC10k B:3380

KoMaHAbl nepe3arpy3ku/0TKII0YEHNS MO KaH LWNHe

KHonka BKto4eHMa HerTpanu, cbpacbiBaeT nepeksoyaTesb CKOPOCTEN

CkopocTb 0 = HeiTpasb, OTK/OYAET PYYKY rasa. MoOXXHO aKTMBMPOBaATb U3 MEHIO A0MN peXnmos. Mpu
BKJIOYEHMM By LeT aKTUBMPOBAH 3TOT PEXUM

VIHKpeMeHT 1 JeKpeMeHT CKOPOCTU B KOHTpoJI1epe

JeTeKkT HanpsXXeHna Ha ha3ax, NPy HaANYMKn HanpsxeHns bonee 4eM yKa3aHO B HacTpoke
«YpoBeHb geTekTa» byaeT OTKJIIOYEHO ynpaB/ieHne Ha CToA4eM MOoTope

Pa3HeceHbl 3aWuTbl N0 HaNpsXXeHuo, fobaBieHa 610KMPOBKa MPU HA3KOM NUTaHUK
[onoNHUTENbHbIE PEXUMbI YNIPaBJIEHNS, C pa3ae/lbHON HACTPONKON YCKOPEHUI U
OTKJIIOYEHNEM/BKIOYEHMNEM 0N PYHKLNN

BbnoknpoBka rasa tenepb siokasbHas n CAN - oTaensHO

JIumMnT TemnepaTypbl MOTOpPa Mpu 3apsagke

MeanaHHbI PUABLTP MO NUTAHWUIO

®unbTp ycTpeaHeHns ¢ oTbpacbiBaHMEM KPalHMX 3HA4YEHUIN Ha PYYKy rasa v TopMo3a 4N19 BXOLOB
KOHTpoONNepa

VicnpaBneHo:

OnpepeneHune HanpsXXeHnsa 3apsanku npu Hebonbluon pasHuLe ¢ baTaperHbiM
O6HOBNEHbI HEKOTOPbIE 3HAYEHNA MO0 YMOHaHWIO

Hebonblimne ncnpasneHnsa n obHOBNEHNS B MEHIO

bar noac4eta CRC npu COXpaHeHHW

OcnabneHune npu ckopocTn bonee 126%

MonpaBfeHbl YaCTOTbl MU3MEPEHNIA WWH NUTAHUSA

baTapeiHoe nuTaHne Tenepb n3mepseTcs ¢ YactoTon UMM, 3awmTa oT nepeHanpsxeHus
3HaYUTENbHO yayYlleHa

Y6paH ratoK ¢ MHBepCcren Toka Npu TOPMOXKEHUN

MonpasneHbl TaNMUHIN M3MepPeHUs ToKa Ans obxona rinokos Ha nnaTe 6F
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Mpy HaCTPOEHHOWN KHOMKE NUTaHUS Ancnnen He byaeT BKAOYATLCA NPy Nogayve NuTaHns
MoaKpyYeHbl KO3(MLIEHThI PErynsaTopa HanpsXKeHus 1 Toka ana 6onee 6bICTPOro OTKANKaA
YnyyuweH pnetekT, nobasneHa obpaboTka K3 n nonpasneH TanmayT

[lobaBneHa HacTpoika 6N1OKMPOBKM Npu 3anycke, Ana paboTel BMecTe ¢ 610KMPOBKON 3KpaHa no
naposito. Mpun 0TCYTCBUM 3KPaHa ee HY>XXHO OTK/0YaTb
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