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OnucaHue 3a2py304HOU nNpo2pamMmbl

1 Jlnct peructpaumm nameHeHUn 3arpy3o4HOU nporpaMmmbil

Ne
n/n

DaTa

Bepcus

KpaTkoe copepxaHue usamMeHeHus

25.01.2022

1

[lepBoHavanbHas Bepcus

09.09.2022

2

[obaBneHo:

1.

®ann «bootloader_config.h»:
a. MCU_REVISION — peBusnsa mukpokoHTpornnepa (1 nnu 2);
b. BOOTLOADER VERSION (1 6ainT) — Bepcusa 3arpy3o4Hom
nporpamMmel;
c. USE_BOOTLOADER_VERSION — onpegensieT, 6yget nu
BEPCUS 3arpy304HON MporpamMMbl pasmeLLaTbCca B NamsaTu
OTP.

N3meHeHo:

1.

2.

dann «startup_ MLDR187.S»: nobGaeneHa yCTaHOBKa
KoadhduumeHTa noactponkn reHepatopa HSI (none hsitrim[5:0] B
pernctpe BKP_CLK) gns pa6otbl reHepatopa HSI Ha uvacTtoTe
~8 MI'u.

Onsa 1 pesnsnm MK B none hsitrim[5:0] 3anucebiBaeTcs 3HayeHue 32.
Ona 2 pesmsum MK B none hsitrim[5:0] 3anucbiBaeTcs koappuumneHT
HSI_TRIM, koTopbi nporpammupyeTcs B namate OTP no agpecy
0x0002_3FF8/0x7000_3FF8 Ha aTane npoun3BoacTea.

dann «main.c»: ybpaHa ycTtaHoBKa koadduumeHTa NoACTPOVKM
reHepaTopa HSI B dyHkummn main().

27.10.2022

2.1

N3meHeHo:

1.

2.

dann «bootloader_config.h»: Bepcus 3arpy3oyHon nporpammebl
(BOOTLOADER_VERSION) pasgeneHa Ha Be YacTu — MaXKOPHYHO
(4 cTapwunx 61Ta) n MMHOPHYLO (4 Mnagwunx outa).
dann «main.c»:

a. npwu 3anucu B pernctp BKP_LDO go6aeneHo mackmpoBaHue

ouTt covdet n sw_off;
b. ymaneHbl Hencnonb3yemble MakpoonpeaeneHuns;
C. BHECEHbl MerikMe nNpaBky Ansa ucnpasneHus warnings.
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OnucaHue 3a2py304HOU nNpo2pamMmbl

BBeneHue

lMocne BKkMOYeHUA nuTaHUA U cHATMA BHYTpeHHuX (POR) u BHewHux (NRESET)
curHanoB cbpoca MUKpoCXeMa HavyvMHaeT BbINOMHATbL NporpaMMmy M3 3arpy3ovHon obnactu
BOOT OTP. B 3arpy3oyHon nporpammMme MUKPOKOHTPOMEp onpegernsieT, B KAKOM U3 PEXXUMOB
OH BygeT byHKLMOHMPOBATb, N NepexoauT B 3TOT pexum. MNepen onpegeneHnem pexuvma
PYHKUNOHNPOBAHWS 3arpy3o4Hasi nporpamma aHanmanpyet 6ut fpor B permctpe BKP_LDO:

fpor = 0: naért BbINONHEHME nNporpaMmmbl nocne cbpoca Mo NUTaHU, NoAaHo
ocHoBHoe (Ucc, Ucca) n 6atapenHoe nutanme (Uccs). Pexnm yHKLMOHMPOBaHNS
onpeaensieTcst BHewHUMn BoiBogamu MODE[1:0] (PC[0], PCJ[1]), npu aTom nepeg
ONPOCOM COCTOSIHUSI 3TUX BbIBOOOB AJ1S1 HUX BKIOYAETCS BHYTPEHHAS NOATSKKA K
wuHe «O6Wmin» (BCTPOEHHbIE PE3NCTOPbl NOATSXKKA K WKnHe «ObWwnny nmeroT
conpotuBneHue ~85 kOm). lNocne onpefeneHna pexuma YHKLUOHUPOBAHUSA
coctoaHne BbiBogoB MODE[1:0] 3anucbiBaetca B pernctp BKP_LDO, none
mode[1:0], a 6ut fpor yctaHaBnuBaetca B 1. [JaHHoe cocTtosiHne ©6uta fpor
COXpaHSeTCH 4O OTKIMYEHUS OCHOBHOIO M BaTtapenHoro nNMTaHus, rnpu ycrosuu,
41O BUT fpor He ByaeT n3MeHeH B NOSb30BaTESbCKOM MporpamMmme.

fpor = 1: Q€T BbINOMNHEHNE NporpamMmmbl Nocre cucteMHoro cbpoca, batapenHoe
nutanne (Uccs) He oTknovanock. [llocrne nepesanycka MWKPOKOHTposepa
ypoBHM Ha BbiBogax MODE[1:0] He BAMSAOT Ha pexum QYHKLMOHUPOBAHUS
MUKPOKOHTpOMsepa, Tak Kak B 3TOM criydyae pexum pabotbl bygeT npoumTtaH 13
ouT mode[1:0] peructpa BKP_LDO.

B nonb3oBatensckon nporpamme BbiBogam PC[0], PC[1] nonb3oBaTtenem MoryT
npuceamBaTbCst QYHKLNN CaAMOCTOSATENBHO.

Tabnuua 1 — Pexumbl paboTbl MUKPOKOHTpOMepa

MODE[1:0]

CrapTtoBbin agpec/
Pexum Tabnuua BeKTopoB OnucaHue
npepbiBaHNA

00

Mpoueccop Ha4YMHaeT BbIMOMHATL NporpaMmmy
n3 BHYTpeHHen OTP, a 3arem nepegaéer
ynpaerneHne BO FLASH-namsaTe nporpamm.
Mpn aTom paspeluaetcs pabota 0TNagoyHoOro
uHTepdenca JTAG B crnyyae OTCYTCTBUSA
onokuposku B OTP-namaTtu

Pexnm otnagkum 0x10000000

01 nnn 10

MwukpokoHTponnep 4Yepe3 untepdenc UART1L
Ha BbiBogax PB[1l], PB[0] nonyyaeT kopg
OnpepensieTcs nporpammbl B O3Y ans wmcnonHewnus. [Mpu
nonb3oBatenemM [3ToM paspewaetca pabota 0TNago4vyHOro
uHTepdenca JTAG B crnyyae OTCyTCTBUA
onoknpoku B OTP-namatu

UART 3arpys4uk

11

lMpoueccop HaYMHaAET BbINOMHATL NPOrpaMmy
n3 BHyTpeHHen OTP, a 3arem nepedaéTr
ynpasnenne B O3Y namsatb nporpamm. [Npu
3TOM paspelwaeTca paboTta OTNAQOYHOMO
uHTepdenca JTAG B crnydyae OTCYTCTBUSA
onoknposku B OTP-namatn

Pexum otnagku 0x80000000

Mpu paboTe B pexume OTNagku paspellaetca paboTa OTnagoyHOro MHTepderica

JTAG. Mpu

9TOM K MUKPOKOHTpOINepy MoXeT ObiTb noakntoyeH JTAG-agantep, C NOMOLLbIO

KOTOPOro NporpammHble cpeacTsa pa3paboTki No3BONAT paboTaTb C MUKPOKOHTPONNEPOM
B OTNaflo4HOM peXnme.
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OnucaHue 3a2py304HOU nNpo2pamMmbl

B oTnagoyHOM pexmnme MOXHO:
— CTupaTb, 3anucbiBaTb, CY4NTbIBATb BHYTPEHHIO FLASH-namaTte nporpamm;
— cuuTbiBaTb U 3anucbkiBaTb cogepxmumoe O3Y, nepudepuu;
—  BbINOJSIHATbL NPOrpaMmmy B MOLLAroBOM pPeXUME;
— 3anyckaTb nporpaMmmy B HOpMaribHOM peXuMe;
— OCTaHaBfnMBaTb NporpaMmmMy rno To4Kkam OCTaHOBKW;
— npocMaTtpuBaTb NEPEMEHHbIE BbINOSTHAEMOM NPOrpamMmei;
— NPOBOAUTb TPACCUPOBKY XOAa BbINOMIHEHNSA NPOrpaMMHOro obecneyeHus.

Avenika namatm OTP pasmepom 1 6ant no agpecy 0x0002_ 3FDF/0x7000_3FDF
ncnonb3yeTcs ANsi XpaHeHUst HOMepa BepCcumn 3arpy304HO nporpamMmbi.
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OnucaHue 3a2py304HOU nNpo2pamMmbl

3 UART-3arpy34uk

Pexxum UART-3arpysumMka npegoctaBnsieT [[OCTaToOYHbIA  Habop  onepauun,
Heobxoaumbix ona 3anucu B O3Y kakon-nnbo nporpaMmmbl (B 4aCTHOCTM MporpammaTtopa
Flash-namsaTtu), Bepudukauum ee u 3anycka Ha BbinonHeHue. Kpome Toro, cyulecTtsyet
BO3MOXHOCTb 3a[aHusi BHELLHUM YCTPOMCTBOM CKOpocTM obmeHa. MNMomumo goctyna k O3Y
MoXeT OblTb  oOcywecTBneH Joctyn W K  APYrMM  afpecHbiM  AuanasoHam
(FLASH, OTP, lNepudepus).

B kauyectBe wuctoyHuka TaktoBoM 4yactoTbl UART1 wucrnonb3yeTcss BHYTPEHHWUN
RC-reHepaTop HSI ¢ yactoton 8 MI'u. Tak kak nmeetca pa3bpoc 3HadeHnn yactoTtbl HSI, TO
Tpebyetca atan nogbopa 3HadeHuss genutena yactotel UART1 ana cuHXpoHu3auum c
BHELUHUM YCTPOMCTBOM.

Mpu 3arpy3ke nporpammbl B O3Y HeobxogMmo yuuTbiBaTb, 4TO 4Yactb O3Y
MCNonb3yeTcs 3arpy304HOM NporpamMMon AN XpaHeHns cnegyowmx o6 bekToB:

— 0x8000_0000-0x8000_00FF - Tabnuua BEKTOPOB NnpepbiBaHWM;

— 0x8000_FEO0-0x8000_ FFFF - cTek;

— 0x8001_0000-0x8001 016D - kog obpaboTynkoB NnpepbiBaHNNA.

3.1 MapameTtpbl cBA3n no UART

Ansa cesasu no UART BbibpaHbl cnegytowmne napameTpbl KaHana cBssu:

— HavanbHas ckopocTb — 9600 60p;

— Konu4ecTtBo BUT AaHHbIX — 8;

— YeTHOCTb — HET;

— konn4yecTBo Stop ouT — 1;

— 3arpy34uk He ucrnoneayet FIFO UART1;

— 3arpy34vK Bcerga BbICTyrnaeT B KadecTBe Slave, a BHellHee YCTPOWCTBO,
nojatoLiee komaHabl — B kKayectse Master;

— [aHHble nepegatoTca mnagawmnm éutom Brnepes.

3.2 Tpotokon obmeHa no UART

Mocne cuHxpoHmn3aumm ¢ Master 3arpy3uunk nepexoguTt B gucnetyep KoMmaHg. Takum
obpasom, Master-y 4OCTynHbI KOMaHAbl, NpUBEAEHHbIE B Tabnvue 2.

3.3 CMHXpOHM3aUMUA C BHELUHUM YCTPOUCTBOM

HavanbHble ycrnoBus.

Ha aTtane cMHxpoHu3aumm ¢ BHeLwHMM ycTponcTtBom (Master) BbiBog Rx ncnonb3syetcs
kak Bxoq. Master nocTosiHHO nocbinaeT B kKaHan cuHxpocumeon — 0. 3arpy3yunk noactpanBaeT
CBOK CKOPOCTb Takmm o6pas3om, 4ToObl MMHMMU3MpOBATbL OWMOKM obmeHa. Kak Tonbko
3arpy3umk HacTpomn CKOpPOCTb, OH NMepexoauT B Aucnetyep KomaHng u BbigaeT Master-y
npurnawenue (3 6arta — 0x0D (nepesop cTpokun), 0XOA (Bo3Bpat kapeTku), Ox3E (>")).

Master 3aBepLuaeT Bbigavyy CUMHXPOCMMBOSIOB M TeNepb MOXET nogaBaTb KOMaHAbI,
cornacHo npoTokosnly obmeHa.

© AO «lKK Muna+dp» 6



OnucaHue 3a2py304HOU nNpo2pamMmbl

3.4 KomaHpabl UART 3arpy34mka
Tabnunua 2 — Komangbl UART 3arpysumka

ASCII

Komanpa Kon CumBon OnucaHue

CMD SYNC 0X00 nyCTa:FI KOoMaHaa. 3arpy3yuk ee NpUHMMaeT, HO HUYero
- no Hen He genaet

CMD _CR 0x0D Bblgada npurnawexus Master-y
CMD_BAUD 0x42 ‘B’ YcTaHoBKa CKOPOCTU 0bMeHa
CMD_LOAD 0x4C L 3arpyska maccusa 6ant

CMD_VFY 0x59 'Y Bbligaya maccua 6ant

CMD_RUN 0x52 'R’ 3anyck nporpaMmMbl Ha BbINONHEHUE

3.41 KomaHOa CMD_SYNC

[MycTtasa komaHaa.

3arpysuuk (Slave) ee npyHMMaeT, HO HUYero He aenaet. Kog KomaHabl COOTBETCTBYET

CMMBOJ1y CUHXPOHM3aLMW.
Tabnunuya 3 — KomaHga CMD_SYNC

Ko komaHAabI

CMD_SYNC = 0x00

ASCIl cumBon, COOTBETCTBYHOLWMIA KOAY | HET
KOMaHapl
KonnyecTtBo napameTpoB KOMaHAbl 0

PopmaTt KOMaHAabI:

Master: Boigaet kog komaHgbel CMD_SYNC

Slave: ecnu komaHga npuHATA C owubkamu, TO
BblaaeT coobuieHne 06 ownbke ¢ Tnom ERR_CHN
nnn ERR_CMD n 3aBepluaet 06paboTKy TekyLen
KomMaHabl

3.4.2 KomaHda CMD_CR
Bblgava npurnawenus Master-y.
Tabnunuya 4 — KomaHga CMD_CR

Koa komaHAabl

CMD_CR = 0x0D

ASCIl cumBon, COOTBETCTBYHOLUMA KOAY | HET
KomMaHabl
KonnyecTBo napameTpoB KOMaHbI 0

(DopmaT KOMaHAbIl:

Master: Bbigaet kog komaHael CMD_CR

Slave: ecnu komaHga nNpuHATa C owuMbkamu, TO
BblaaeT coobuieHmne o6 owmnbke ¢ Tunom ERR_CHN
unn ERR_CMD 1 3aBepliaet 06paboTky TekyLien
KOoMaHabl.

MHade Bbloaét 3 banTa:

- kog komaHabl CMD_CR,;

- ko 0x0A;

- kog 0x3E (ASCII cumson ">").
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OnucaHue 3a2py304HOU nNpo2pamMmbl

3.43 KomaHOa CMD_BAUD
YcTaHoBKa ckopocTn obmeHa.
Tabnuuya 5 — KomaHga CMD_BAUD

Koa komaHAabI

CMD_BAUD = 0x42

ASCIl cumBon, cooTBeTcTBylOWMNA Koay | 'B'

KOMaHapl

KonnyecTBo napameTpoB KOMaHAbl 1

MapameTp HoBoe 3HayeHne ckopocTn obmeHa [6o]

dopmaTt KOMaHAabI:

Master: Buigaet kog komaHgsl CMD_BAUD

Slave: ecnu komaHga npuHATa C owmMbkamu, TO
BblgaeT coobuieHne 06 ownbke ¢ Tuinom ERR_CHN
unn ERR_CMD n 3aBepwiaeT o6paboTKky TekyLien
KomMaHabl

Master: Buigaet napametp

Slave: Ecnu napameTp npuHAT C owwubkamu, TO
BblgaeT coobuieHne 06 owmnbke ¢ Tminom ERR_CHN
unn ERR_BAUD wn 3aBepluiaeT o6paboTky Tekylien
KOMaHAbl.

NHave:

- BblgaeT kog komaHgsl CMD _BAUD;

- nocne nepegadn koga komanabl CMD_BAUD
yCTaHaBnMBaeT HOBOE 3HA4YEHME CKOPOCTN OOMeHa.

3.44 KomaHOa CMD_LOAD

3arpyska maccmBa 6anT B NnamMsaTb MUKPOKOHTpPOMNepa.

Tabnnuya 6 — KomaHga CMD_LOAD

Koa komaHAabl

CMD_LOAD = 0x4C

ASCIl cumBon, cooTBeTcTBytOWMK Koay | ‘L'

KOMaHAbl

KonnyectBo napamMeTpoB KOMaHAbl 2

MapameTp 1 AQpec namaTn NpUeMHUKa daHHbIX
MapameTp 2 Pasmep maccuBa B banTtax

(DopmaT KOMaHAbl:

Master: Buigaet kog komangsl CMD _LOAD

Slave: ecnn KomaHga npuHATa € owmbkamn, TO
BbloaeT coobuieHne o6 owmnbke ¢ Tunom ERR_CHN
nnn ERR_CMD wu 3aBeplaeTt obpaboTky TekyLiewn
KomMaHbl.

Master: Boigaet napametp 1

Slave: oxngaet nony4vyeHuna scex napameTpos.

Master: BolgaeT napameTtp 2

Slave: ecnu xoTsa 6bl 0AMH U3 NAapamMeTPOB MPUHAT C
owmnbkamu, To BblgaeT cooblleHne o6 owundbke c
Tvnom ERR_CHN v 3aBepwaet 06paboTky TekyLlen
KOMaHAbl.

MHaue BblgaeT kog komanabl CMD LOAD.

Master: BbligaeT maccuB 06anT mnagwum
baritom Bnepea

Slave: npuHumaeT maccms 6anT. Ecnu xota 661 0guH
0anT NpuHAT ¢ owmnbkamm, To BblgaeT coobLleHne 06
owmnbke c Tnom ERR_CHN v 3aBepLuaeT 06paboTky
TeKyllen KOMaHabl, He [OXMO3AsACb OKOHYaHMSA
NPUHATUSA BCEro Maccuea.

MO OKOHYaHMIO NPUHATUS MaccMBa BblAaeT KoA
otBeTta REPLY_OK = 0x4B ('K").
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3.4.5 KomaHnOa CMD_VFY

OnucaHue 3a2py304HOU nNpo2pamMmbl

Bbigaua maccmBa 6anT n3 naMsaT MUKPOKOHTpOIepa.

Tabnuuya 7 — KomaHga CMD_VFY

Koa komaHAabI

CMD_VFY = 0x59

ASCIl cumBon, cooTBeTcTBYOWMA  KoAy | 'Y’

KOoMaHabl

Konnyectso napameTpoB KOMaHAb! 2

MapameTp 1 AZpec namaTy UCTOYHUKA OaHHbIX
MapameTp 2 Pa3smep maccuBa B GanTtax

PopmaTt KOMaHAabI:

Master: Bbigaet kog komaHgel CMD_VFY

Slave: ecnv KomaHga NpuHsiTa ¢ owmbkamu, BbigaeT
coobuweHne o6 owmndbke ¢ tMnom ERR_CHN wunn
ERR_CMD wun 3aBepwaeT 06paboTKy TekyLlemn
KOMaHAbl.

Master: Boigaet napametp 1

Slave: oxuagaeT nonyyYyeHUsi BCexX NapameTpoB.

Master: BolgaeT napameTtp 2

Slave: ecnu xoTsa 6bl 0ANH N3 NAPaMETPOB NPUHAT C
owmbkamu, To BblgaeT coobLueHne o0 owunbke ¢
Tvnom ERR_CHN n 3aBepLuaet 06paboTky TekyLuemn
KOMaHabl.

NHave:

- BblgaeT kog komaHgbl CMD_VFY;

- BblgaeT maccu 6anT mnagwmm 6antom Bnepes;

- MO OKOHYaHMKM Nepefayn MaccuBa BbldaeT Kof
otBeta REPLY_OK = 0x4B ('K').

3.46 KomaHda CMD_RUN

38I'IyCK nporpamMmmbl Ha BbIMNOJIHEHUE.

Tabnuuya 8 — Komanga CMD_RUN

Koa komaHAabl

CMD_RUN = 0x52

ASCIl cumBon, cootBeTcTByOWMA Kogy | 'R

KOMaHabl

KonnyectBo napameTpoB KOMaHAbl 1

MapameTp Appec nepsor kKoMaHabl 3arpykeHHON Nporpammbl

PopmaTt KOMaHAabI:

Master: BbigaeT kog komaHgsl CMD_RUN

Slave: ecnM KomaHga npuHATa C owunbkamu, TO
BblgaeT coobuieHne o6 owmnbke ¢ Tminom ERR_CHN
unn ERR_CMD un 3aBepwaer ob6paboTKy TekyLien
KOMaHbl

Master: Boligaet napametp

Slave: ecnu napameTp NPUHAT ¢ owKnbKamu, To
BblaaeT coobuieHne o6 owmnbke ¢ Tninom ERR_CHN
1 3aBepLuaeT o6paboTKy TekyLuen KoMaHabl.
NHaue:

- BblgaeT kog komaHgbl CMD_RUN;

- yCcTaHaBnvBaeT 3HadyeHue PC cornacHo npuHATOMY
agpecy (SP n PLIC He nepenporpammumpyroTcs) u,
Taknum obpasom, Slave 3aBepLiaeT cBoe
BbINOJIHEHNE.

Mepenaya ynpaBneHust 3arpy>xeHHon nporpaMmmve
NpoMCXoauT NOCNe OKOHYaHUA OTNPaBKM Koaa
komaHabl CMD_RUN.
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3.4.7 [llpuem napamempoe KOMaHObI

MapameTpbl KOMaHA — 37O 4-6anTHbIE YMcna.

MapameTpbl NnepegatoTcs Mnaalwmm 6antom Bnepes.

B kauecTBe 3Ha4yeHna napameTpa 3anpeLleHo ncnonb3oBaTtb Ymcno OxFFFFFFFF.

Ecnn npn npueme napameTtpa obHapyxeHa annapatHas owunbka (UART yctaHoBun
B '1' kakon-nnbo 13 cpnaros owmnbKM), TO NpMeEM NapameTpoB HE NpeKpaLLlaeTcs.

AHanus Bcex BMAOB OLIMOOK, CBsI3aHHbIX C MNepefayen napameTpoB, 3arpysyumk
NPOU3BOAMUT TOSBKO MOCne NPUHATUSA BCeX NapaMeTpoB KOMaHbI.

3.4.8 CoobuweHust 06 owubkax

CoobuweHna ob owwubkax — 310 2-X GamTHble nocnegoBaTeNIbHOCTU CUMBOJIOB.
Mepsbi cumeon Bcerga 0x45 ('E'). Bropon cumBon onpegensieT Tun owmobku.

Mocne Bbligayn coobuieHnsa o6 owmnbke 3arpy3yumk NepexoauT B PEXUM OXnaaHus
crnegylowen Komangpl, noatomy Master nocne nonyyYyeHns Takoro cooOOLWEeHUs OOSTKEH
npekpaTnuTb Nnepegady 6anT, OTHOCALLMXCA K TEKYLLEN KOMaHAE.

Mocne npuHATMS coobuweHns ob owwnbke Master gormkeH nogasaTb KomaHay
CMD_CR po tex nop, noka He Nony4YnT KOPPEKTHbIA OTBET, COOTBETCTBYHOLLMIA 3TON KOMaHAE.

BoamoxHbl cnegywowme coobweHna o6 owwunbkax: ERR_CHN, ERR_CMD,
ERR_BAUD.

Owwunbka ERR_CHN

AnnapaTHas owmnbka UART.

Koa owmnbkm 0x69 ('i').

Beigaetcq, ecnn UART yctaHoBun B '1' oanH 13 annapaTtHbIX hnarosB ownoKu npu
npueme ovyepenHoro banra.

Owwuobka ERR_CMD

MpuHATa Hen3BeCTHast KoOMaHAaa.

Koa owmnbkm 0x63 ('c').

BbloaeTcsa gucnetyepom KomaHzg, ecrnv NpUHAT HEN3BECTHbIN KOO KOMaHAbI.

Owwubka ERR_BAUD

MNpuHATa HensBecTHasa KomaHaa.

Kog owmnbkm 0x62 ('b').

BbligaeTca gucneTtvyepom KomaHA, ecrniv no npuHatomy ot Master-a 3HadeHuio
CKOPOCTM 0OMEeHa HEBO3MOXHO BbIYUCITUTL KOPPEKTHOE 3HayYeHne aenutens yactotel UART.

© AO «lKK Muna+dp» 10



OnucaHue 3a2py304HOU nNpo2pamMmbl

4 Jluct peructpaumm UaMmeHeHUn

NeNe
:ﬁl Darta Bepcus Kpatkoe copgepxaHue nameHeHus U3MeHsIeMbIX
nucToB

1 |30.12.2021| 1.0.0 |BeepgeHa Bnepsble

2 (25.01.2022| 1.0.1 |HoGaBneHo ornasrneHne 2-4
McnpaBneHue onevyaTtok

3 109.09.2022| 1.0.2 |HdoGaeneH pasgen «Jluct permctpaumm 3
N3MEHEHWI 3arpy3o4yHOn NporpaMmmbl»

4 127.10.2022 | 1.0.3 |Pasgen «Jluct pernctpaumm n3aMeHeHun 3-5
3arpy3o4Hon nporpaMmmbl»: aob6aBneHo
onncaHne nameHeHun B Bepcum 2.1.
Pasgen «BBegeHune»: ckoppekTMpoBaHo
onucaHue aHanmsa 6uTta fpor.
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