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1 Hazna4yeHne u 06,1acTh HpUMEHEHUS

Hacrosmas HHCTPYKIHS YCTaHABIMBACT MOPSIOK YCTAHOBKH H
obecneyenus (nanee — [10) s armaparypst Mu3ep-MI-02.

OOHOBJICHHS] POTPAMMHOTO

2 Onpenesienusi, 0003HAYEHHS U COKPAIEHHS

2.1 B HacTOsIIEeH HHCTPYKIIUH IPUMEHEHBI CIIC/TYFOIIHE ONPEIeICHHU:
sarpys34uk IIO — cucremuoe 110, o6ecneunBaromee 3arpy3ky OC HemocpeICTBEHHO [MOCIE BKIFOUCHHMSI
YCTPOUCTRA;
nporpaMMHoe o0ecrne4eHHe — COBOKYIIHOCTh IIPOTpaMM CHCTeMBI 00paboTku uH(OpMAIMH
U IIPOrPaMMHBIX JIOKYMEHTOB, HEOOXOJUMBIX JUIS SKCILUTyaTal[iH 3TUX IPOTrPaMM.
2.2 B macrosei HHCTPYKIUH IPUMEHEHBI CIECIYIOIIIe 0003HAYCHUS U COKPAIICHHUS
— IIK — nepcoHanbHBINH KOMITBIOTED;
— IIO — nporpammuoe obecrnieuenue (mporpamMma);
—  OC - onepanoHHas CUCTEMA;
— Quad SPI (Quad Serial Peripheral Interface) — wHTepdeiic, UCIONB3yeMBIH I CBSI3H MEXIY
MHUKPOKOHTPOJUIEPAMH ¥ BHEITHHUMH yCTPOHCTBAMU;
— U-Boot (Universal bootloader) — 3arpy3umk, HCHOJB3yEeMBIi BO BCTPaWBaeMBIX CHCTEMAX JIJIs
HHUIMAIM3alliy annapaTHoro odecnedenus u 3arpy3ku OC;
— USB (Universal Serial Bus) — mocienoBaTenpHbIH HHTEpQEUC Ui MOAKIIOUEHHS NepuepuiHbIx
YCTPOMCTB K BEIYUCIIATEIIPHON TEXHUKE,
— UUU (Universal Update Utility) — mporpamma, npeHa3HaYCHHAs I 3arPy3KH ¥ BEHIIOJHEHUS KOIa
yepe3 nportokon Serial Download Protocol (SDP).
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3.1 Hoaroroska k npomuske annapatypst Ua3ep-MI'-02

3.1.1 Bee onepanun BemomnHasores uckmounteasro Ha [1K ¢ yeranosnennoit OC Linux. TTK momxken
UMETh He MeHee AByX pazbeMoB USB.

3.1.2 Ha Bpems mnpommuBku [IO anmaparypa nommkHa OBITH oOOecredeHa TrapaHTUPOBAHHBIM
OecriepeOoiHbIM MUTaHueM. OTBETCTBEHHOCTD 32 JIFOOBIC HEIOJIaIKH, BO3HUKIIIHIE B Pe3yJIbTaTe IPOIalaHus
IUTAHUS B [IPOIECCE MPOIIUBKH, BO3JIaracTcs Ha IMoJib30BaTellsl.

3.1.3 Pacmakyiite apxuB u pazMecTute (aiinel B mo0yro nupextopuio [TK.

3.1.4 B BBIOpaHHON JUPEKTOPUH TOSBUTCS CICTYIOMUH CIIUCOK (PaitoB:

—  u-boot.imx — 06pa3 3arpy3zunka U-Boot;

—  gspi-header.bin - ¢aiin 3arosnoska QSPI;

— fit-image.itb — mpormmBKa ycTpo#CcTBa;

—  upload-fit.uuu — komanaer UUU mis 3arpy3ku daitna npommBku uepe3 kadeiab mini-USB;

—  upload-uboot.uuu — komamaer UUU s 3arpy3ku oOpasa 3arpy3unka u 3arosioka QSPI gepes xabens
mini-USB.
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3.1.5 daiin «upload-fit.uuu» momKeH coepxKaTh CIETYIONIHA KO

SDP: boot -f u-boot.imx -nojump

SDP: write -f fit-image.itb -addr 0x85000000

SDP: jump -f u-boot.imx -ivt

3.1.6 ®aiin «upload-uboot.uuu» TODKEH coaepIKaTh CIEAYIOMINI KO

SDP: boot -f u-boot.imx -nojump

SDP: write -f gspi-header.bin -addr ©x80800000
SDP: write -f u-boot.imx -addr 0x81000000
SDP: jump -f u-boot.imx -ivt

3.1.7 Ecmu ycrpoiicTBO 3arpy’kaeTcsi W IOSBIBIIOTCS COOOINCHHS OT 3arpy3duka, TO HEe0OXOIUMO

IIPEIBAPUTEIILHO CTEPETh 00pa3 3arpy3uyuka u 3arooBok QSPI ¢ moMomeo KoMaH b

run ubooterase

reset

BHUMAHME! ITocrne BoimonHeHus mara 3.1.7 ycTpoiCTBO NEpeCcTaHeT 3arpyKaThCsl.
3.2 IIpomuBka amnapatypsl Uu3ep-MI'-02

BHUMAHME! Ecimu ytunurta uuu 3aBepmaercs ¢ ommOkoid USB, HaxMuTe Ha yCTPOMCTBE KHOIIKY
«reset». Eciu a3T0 He momoriio, orcoequante USB-kabens ot 1K, a 3aTemM cHOBa MOAKITIOUUTE €TO.

3.2.1 YcranoBute yrumuty «uuuy Ha [TK. Jlns OC Ubuntu/Debian HeoOX01UMO BBIOJTHUTH KOMAHY:

sudo apt install uuu

3.2.2 TloaxmounTe mHTaHWe K IUIaTe, coeMWHHUTE pazbeM mini-USB ycrTpolictBa ¢ OJHUM

u3 cBoboaubx USB-noptoBs I1K u moaxmounte X7-koHconb yerpoticTBa K [1K uepes anantep USB-to-TTL.

3.2.3 Otkpoiite koHCOJBb ycrpoiicTBa /dev/ttyACMO u moxakmounTech K KOHCOJH allaparypel

Nu3ep-MI"-02 gepes mporpammy Minicom unu PuTTY. Beeaure HacTpoiky OAKITIOYEHUS:

Speed: 115200;

Data bits: §;

Stop bits: 1;

Parity: None;

Flow Control: None.

3.2.4 Otxpoiite Tepmunan Ha [IK, mepeiinure B mupexTopuro ¢ (aililaMu ¥ BBIIOJIHHUTE CIEAYIONIYIO

KOMaHJy:

sudo uuu -b upload-fit.uuu

3.2.5 Haunercs mporece 3arpy3ku ¢aitnos «fit-image.itb» u «u-boot.imx». Ecnu 9T0T0 HE IPOU30MLIO,

HaOKMHTE KHOTIKY «reset) Ha yCTpPOHCTBE.

3.2.6 Kpaiine Baxxno! [Tocne mosiBieHNsI Ha 9KpaHe COOOLIEHNUS 3arpy34rKa OCTAHOBUTE aBTO3AMYCK,

Ha)XaB Ha J'[IO6YIO KJIaBUIIIY Ha KJIaBHaType B OKHE TCpMHUHAJIA 3arpy34uKa.

3.2.7 BremmoigHuTe KOMaHIBI:

run flash_image_1
saveenv
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3.2.8 3aBepmmre paboTy YTHJIMTBI UUU, HAKMHTE Ha YCTPOWUCTBE KHOIKY «reset» ¥ BEHIIOJIHUTE
CIIEYIONIYIO KOMaH/Y:

sudo uuu -b upload-uboot.uuu

3.2.9 Kpaiine Baxkno! Ilocie nosBiIeHns Ha 9KpaHe COOOIIEHUS 3arpy3urKa OCTAaHOBHTE aBTO3AIIyCK,
HaXXaB Ha JIO0YIO KIaBUIIy Ha KJIaBHAType B OKHE TePMHUHAJIA 3arpy34nKa.
3.2.10 BrmosHATEe KOMaHIy:

run ubootflash

3.2.11 Ilepesarpy3uTte yCTpOHCTBO, HaXaB Ha KHOIIKY «resety.

3.2.12 Ilocne nonHON 3arpy3Ky ONEPalMOHHON CHCTEMBI LinuX U MOSABIEHUS OKHA TPUTIIAIICHUS SIS
BXOZa BBIIONHHUTE cOpoc Bcex HacTpoek 11O 1o 3aBoxckux, 3axaB kHonky «defaulty B Teuenume 3
CEeKYH].

3.3 O0HoOBJIEeHNE NPOrPAMMHOI0 00ecIeYeHUs

3.3.1 O6noBaenue [10 mocTymHO NCKIIIOUYUTENHHO Yepe3 BeO-uHTEpdeiic.

3.3.2 Ha Bpemss o6HoBienus I[IO anmapatypa nomkHa OBITH oOecledyeHa TrapaHTUPOBAHHBIM
OecniepeOoitHbIM TUTaHUEM. OTBETCTBEHHOCTH 3a JTFOOBIE HEMOJIA K, BOSHUKIITUE B PE3yJIHTATE PO TaHUS
MUTAHUS B IIpoIlecce OOHOBIICHIS, BO3JIAaraeTcs Ha IM0JIb30BaTEIs.

3.3.3 Tlepeiitu Ha cTpanuity «O6HoBIeHUE [10» (prucyHOoK 1).

HuaycTpyanbHbii KoHBepTep npotokosios Modbus RTU/ASCI B Modbus TCP

&
ks Mogens: INZER-MG-02G Hun: inzer-mg-02g Bepcus NO; v0.2.3-1-g853338e
g SRR st O
, Genlii Gl IP-anpec: 192.168.5.225 MAC-anpec: 12:8b:1¢c:14.98:1a Bpeun: 19:49:55

Fhaexan cTpaHKya

O6HoBneHue MO

HacTpoiuw asTopuaayus
" 1t He y 80 BpemA Bee 6yayT crepth.

MocnenosarensHee nopre: Buifepute (ain NPOILHBKA: ! 0630p... I ®aitn He Buibpan.

HacTpoi ceth
Hacrpoit Modbus
Ynpasneuue pene
MMIOpT/BKENOPT HACTPOEK
AuarHocTiva

Obrornedye 1O

Cbpoc HacTpoerTepeaanyck

TepauHan

Buixon

PucyHok 1 — Ctpanuna «O6HoBneHue 11O»

3.3.4 Haxmure xaonky «O030p» B OTKpOiTe Karajor, B KOTOpOM coxpaHeH (aiin obpasa Hosoro I10.
Bribepute HyXHBIH (aiiin u moaTBepAUTe BEIOOP. B cOOTBETCTBYIOMIEM 10JIE OTOOPA3UTCS HANMCHOBAHHE
obpaza. Haxxmure kHONIKY « OOHOBHTE).



HNHCTPYKIHUA

HNHC-00-0OPII0-009

00 «Axbep-C
) «Axbep-Co¢p» YcraHOBKa  OOHOBJICHHE

IIPOrPaMMHOTO 00CCIICUCHH
anmaparypsl Mu3ep-MI'-02

Cpoxk nmeficTBuUs 10

05.42. 2030

Jluct 4 u3 6

Bepcus 2

Jata Beesienus /4. /2. 1005

3.3.5 Jloxxaurech OKOHYAHUS IPoIiecca OOHOBIIEHHUS.
3.3.6 Tlocite mosBieHHs cooOmMEHHUS «YCIEMHO!»

(pucyHok 2) 1mepesarpysure yCTPOMCTBO

npu noMomu (u3nuecKkod KHOIKM Ha o0OpyAoBaHHH, OO0 ¢ MOMOINBI0 KHOIKH «IlepesarpysuTs

yCTpoicTBO» Ha cTpanune « Copoc Hactpoex/Ilepesamycky (pucyHok 3).

UnaycTpuanbHblil KoHBepTep npotokonos Modbus RTU/ASCII 8 Modbus TCP

¥0.2.3-1-g853338¢

@
= Mogens: INZER-MG-02G M inzer-mg-029 BepcHaMlo:
IR PERIRIPNE T BN L LA NG
, G NnlEii Gl IP-anpec: 192.168.5.225 MAC-agpec: 12:8b:1¢:f4:98:1a Bpemn: 20:22:07
Tnapuar cTpaHuya
O6HoBneHue MO
Hactposiku asToprIauRK
1] ! He y BO BpemA Bee GynyT crepri.
MocneacsatensHeie NOPTE!

BuibepiTe daf NPOWMBKK: | 0630p... I inzerbin

Yeneuwrso?

HacTpoiu cetd

Hactpoimn Modbus
Ynpagsneuue pene
MMNOPT/IKENOPT HacTpoex.
fuamocTika
Cépoc naciposxTlepesanyck
TepwmHan
Btixon
Pucynok 2 — Ctpanuna «O6HoBnenue [10» (coobuienne «YcnemHo!»)
WHAycTpranbHbii KoHBepTep npoTtokonos Modbus RTU/ASCII B Modbus TCP
o Moaens: INZER-MG-02G Wmn: inzer-mg-02g Bepcuna NO: v0.2.3-1-0853338e
e R R PO
, ﬁé’{“‘ii‘a“ IP-anpec: 192.168.5.225 MAC-anpec: 12:8b:1c:14:98:1a Bpemn: 20:21:24
TnagHan crpaiua
C6poc HacTpoek/[lepesanyck
Hacvpo#iku asTopuaaLmn
—Cbpac
Moca
1@A0BaTeNLHbIE NOPTH A G
Hactporiin cetn CoxpannTh HACTPORKK CeTi: i
COXPaHHTHL HACTPORKK NOPTO8: O
Hacpoitiu Modbus
COXpanuTh HAcTpO#KN Modbus: 0
Ynpasnesue pene
oo rncp acrpoon
uartocTuia
T
ObHogneuue NO
flepezarpysute yCTROACTED
©6poc nactpoexTlepesanycx
Teprmutan
Bbixon

Pucynok 3 — Crpanuua «Copoc Hactpoek/ITepesamyck»
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