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Penakmus 1.6

[Ipumennmo K u3aenusm:
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BBenenune

Otrnamouynas mrarta «CrapT» — MNOpOrpaMMHPYEMOE YCTPOMCTBO UL
uzyueHus: RISC-V-mukpokontpomiepa MIK32  «Amyp» (K1948BKO18) wu
IOCTPOEHHUSI MAKETOB YCTPONCTB Ha €r0 OCHOBE.

[TnaTa ocHameHa MUKPOKOHTPOJUIEPOM C MUHUMAIILHOUN OOBSI3KOM, BHEIITHEH
flash-mamsTeio 1 IPpOrpaMmMaTopoMm.

OcHOBHOE TIpeIHA3HAYCHHE YCTPOWCTBA — OTPA0OTKA CXEMOTEXHUKH
U3JIETMA TP TOMOIM  MaKeTHBIX  IUIaT, HW3Y4YCHHE  XapaKTEPUCTHK
MHUKPOKOHTpPOJIIEpa, 00YICHHE OCHOBAM MTPOTPAMMHUPOBAHUS U SJIEKTPOHUKH.



OcHoBHBIE CBe/IeHUA

[1naTa comepxur:

MukpoxonTposuiep MIK32 «Amyp» (K1948BKO018);

Bremmss flash mamsares Winbond W25Q32 (32 Mo6wur);

Otrnamuuk, coBmectumbli ¢ OpenOCD, cosmemennbii ¢ USB-UART
npeodpazoBaresneM;

Pazbem a1 moAKIIOYEHUST MOIYJIeH paciiupeHus;

[TopThl BBOJA-BEIBOIa MUKPOKOHTpoJLiepa MIK32;

KBapueBslii pe30HaTOp BBICOKOYACTOTHBIN 32 MI'I;

KBapueBblii pe30HaTOp HU3KOYaCTOTHBIN 32768 I'1;

Pazbem JTAG aiis oTnagKu BHEIIHUX YCTPOWCTB;

PasweMm ¢ monomuurensabiMu KoHTakTaMu GND u +3.3V;

Pa3zbem niisi OMIIMOHANIBHOTO TOJAKIIOYEHHUS BHEIIHETO OTJIATYMKa WITU
coenunennst MIK32 ¢ BCTpoeHHBIM OTIaIuUKOM;

Pazbem s coequnenuss UARTO MIK32 ¢ USB-UART npeoGpa3zoBatenem
win UART curnaizaMu MoyJiei;

Pa3zbem misa Beibopa pesxxnma 3arpy3ku MIK32;

Paznem miis momaum HanpsixeHus: nporpammuposanust VPROG,;

JIBa MOIp30BATENILCKUX CBETOMO/IA, a TAK)KE CBETOIMOI-UHANKATOP MOAaun
MUTAHUS U CBETOIMO]] PEKHUMa MPOrpaMMaTopa;

Knonky cOpoca, KHOMKY BBbIXOJa U3  peXUMa  IMOHUKEHHOTO

AHEPronoTpeOIeHHs, MOJb30BATENbCKYIO KHOIKY.



PexxuMbl padoThI IporpaMMaTropa OTJIaJ{0YHOM MJIAThI

[IporpammaTop MokeT paboTaTh B oAaHOM U3 ABYyX pexumon: JTAG-
ornamuuka win  USB-UART mpeoOpazoBatens. Bwibop  mpousBoauTcs
nepekioyaTenem pexuma nporpammaropa COM/JTAG (o6o3nauenne SW1).

IIpr nepexiroueHUM pexkrMa NPOUCXOAUT TMOBTOPHAS WHULMAIW3ALUS
ycTpoiicTBa 6€3 He0OOXOUMOCTH CHATHS MUTAHUS.

B nonoxennn COM mnporpamMmaTop OHNpEAeisieTcs KaK YCTPOMCTBO C
nocyenoBaTeabHbIM uHTEpdeiicom USB.

B nonoxenun JTAG nporpammarop onpenensiercs kak START-MIK32-V1
USB JTAG, ais copmectumoct ¢ OpenOCD, nipu 3tom cBeroauon JTAG/COM
CBETHUTCH.

USB-UART mnpeoOpa3oBaTenb MOIIEPKUBACT CTAaHAAPTHBIE CKOPOCTH
UART no 57600 ©Oon. HecrangapTHble CKOPOCTH JOJDKHBI OBITH KpaTHBI
12*32=384, nanpumep, 240000 601, 768000 60.11.

Ucnonwzyercs hopmat nepenauu 8 out, 1 cton Out, 6€3 KOHTPOJII YETHOCTH
(8-N-1).



IloaroroBka Kk padoTe ¢ MPOrpaMMaToOpoOM

Jlns paboTel mporpammaTopa B pexxume USB-COM He TpeOyeTcst ycTaHOBKA
JOTIOJTHATEIBHOTO JipaiiBepa, ogHako B LINUX MoxeT morpedoBaThesi T00aBHTH
npasuia udev qisa ycrpoiictea ¢ VID=16¢0 u PID=05el.

Jliis pabothl mporpamMmaropa B peskume USB-JTAG B Windows motpebyercs
ycraHoBka npaiieepa WINUSB st yerporictBa. Ilpomie Bcero 3To caenarh ¢
ucnojb3oBanueM Zadig.

YcranoBka apaiisepa B Windows

Ckauaiite mporpammy Zadig c¢ caifta https://zadig.akeo.ie. Ccpuika Ha
MOCJIEAHIO Bepcuto OyaeT B paszjaene Download.

ITepen  ycranoBkoit  gpaiiBepa USB-JTAG  ciemyeT  yCTaHOBHTH
MEPEKITI0YATENh PEKUMOB PaOOTHI OTiIauuka B mojoxkenue JTAG.,

[HoaxmounTe maty no uatepdeiicy USB k komnbiotepy, u 3anycrure Zadig.
B mento Options Haxmute Ha List All Devices. B Beimagatonem crucke BeiOepuTe
YCTPOMCTBO C HA3BaHUEM:

- START-MIK32-V1 USB JTAG.
3aTteM mpoBepbTe uTO BBIOpaH npaiiBep WinUSB B Oenom mosie BBoaa

(Hy>HBbII1 BBIOMPATh KHONIKAMM CO CTPENIKaMH) U HaxMuTe KHONKYy Replace Driver
v Install Driver (PucyHok 1).



El Zadig — *
Device Options Help

START-MIK32-V1USE JTAG & |:| Edit

Driver | (NOME) | = | WinUSB (v6.1.7600, 16385) | = More Information

WinUSE (libush
IUSB ID | 16C0 || 05DC libusb-win32
. Install Driver - libusbk
il E WinUSE (Microsoft
Checking for Zadig updates...

Pucynok 1 — YcraHoBka jpaiiBepa ¢ ucrnosb3oBanuem Zadig

[Tocne yctaHoBKHM JipaiiBepa OTKJIIOUHATE YCTPOMCTBO U MOAKIIOUUTE 3aHOBO
JUTSL Hadajia paOoThl.

JlobaByaenust mpaBuia udev B Linux

[Tpusenem npumep nodasienus npasuin USB-JTAG B Ubuntu Linux.

Heo6xoaumo co3mats daiin /etc/udev/rules.d/start-link.rules ¢ conepxxumpim:

SUBSYSTEM=="usb", ATTR{idVendor}=="16¢0",
ATTR{idProduct}=="05dc", MODE="0666"

[Tocne yero moTpedyeTcs mepe3arpy3uTb KOMITBIOTED.



Hauago pa6orsl ¢ MIK32 IDE v1.2.2

CcpUIKy Ha CKauyMBaHWE TPOrpaMMbl MOXKHO HaWTH Ha  CcalTe
https://docs.mikron.ru/ B BemamaromeM crucke Cpeasl pa3paObOTKH B BepXHEH
YaCTH CTPAHHUIIBI.

[Iporpamma moctaBnsiercss B Buae ZIP-apxua. Jlns Hauama paboThl
TpeOyeTcsl pacmakoBaTh apXuB B JIt00yio manky. Cpena pa3paboTKy 3amycKaeTcs
daitmom start-ide.cmd. Iocne 3amycka MosIBUTCS MEHIO BBIOOpA pabOUmX 00JIacTe,
B KOTOPOM CIIeTyeT HakaTh KHOIKy Launch.

[Tpu mepBoM 3arrycke oTpedyeTcsi OTKPBITh MPOESKT-maboH: epertu B File-
>0Open Projects From File System.... Otkpoetcst okHo Import Projects from File
System or Archive, B koTropom motpeOyeTrcst BEIOpaTh Iy Th K MpoekTy (Pucynok 1).
Haxxwvute kHomky Directory... m B manke {myte k cOopke}\mik32-ide-v1-2-
2\templates-project Beroepere 0 UH U3 MAO0JIOHHBIX MPOCKTOB.

[Tpoekt template-c-project cogepxut B cede manky framework, coaepkariyro
KOMITOHCHTBI Ui COOpPKH. BHONMMOTEeKH, CTapTOBbIA (aiiil, CKPHUIT JIMHKOBKU
XpaHATCS BHYTPH MPOEKTA.

[Tpoekt template-c-project-shared comep UT CCBIIKM Ha JTUPEKTOPHUIO
framework-shared B kopae cOopku, OHONMMOTEKH M APYTrHUe KOMIIOHEHTHI XPaHSITCS
BHE MPOEKTAa U pa3feNieHbl MEKIY MOJO00HBIMH ITPOEKTAMHU.

[Tocne ykazaHusi myTH, B LICHTPAJILHOM CHUCKE OyAET OTMEUEH BhIOpAHHBIN
npoekT. J{Jist 3aBepIIeHNs OTKPHITHS MPOCKTA CIeAyeT HaKkaTh KHOMKY Finish.


https://docs.mikron.ru/

= Import Projects from File System or Archive O *

Import Projects from File System or Archive P

—] 1
This wizard analyzes the content of your folder or archive file to find projects and import themn in the IDE. i
Import source: | CiUsersiuser\Desktopimik32-ide-v1-2-2\templates-project\template-c-project ~ |I Directory... I Archive...
[ type filter text | Select All
Folder Import as Deselect All
template-c-project Eclipse project

1 of 1 selected

<

W

[[]Hide already open projects

[] Close newly imported projects upon completion

Use installed project configurators to:
Search for nested projects

Detect and configure project natures
Working sets
[[] Add project to working sets New...

Select...

Show other specialized import wizards

@' < Back Mext > Cancel

PucyHok 1. OKHO OTKpBITHS TPOEKTA

Co3paHue nmpoeKTa

Co3aHre HOBOTO MPOEKTA BBIMOJIHACTCS KOMUPOBaHUEM mpoekTa template-
C-project u u3MeHeHneM Ha3BaHUs MpoekTa. [ aroro B manenu Project Explorer
cileayeT BbIOpaTh mpoekT template-c-project, ckomupoBaTh W BCTaBHTh €O
ropstunmi kinauiamu Cirl+C wmm Cirl+V wn yepe3 KOHTEeKCTHOE MEHIO TyHKTaMU
Copy u Paste. Ilpu BeIoTHEHHH BCTaBKH OTKpoeTcst okHo Copy Project, B koTopoM
CIICAyeT 3aJ1aTh Ha3BaHUE HOBOTO npoekTa (PucyHok 2).
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= Copy Project O *

Project name: | new-c-project]

Uze default location

ChUsers\user\Desktopimik32-ide-v1-2-Mworks | | Browse...

default

@ [Con 1] conee

Pucynok 2. OKHO KOTUPOBaHUs MPOEKTa

Hcnoab30oBaHue NpuMepoB

YtoObl HaYaTh paboOTy ¢ MIPpUMEPAMHU, CIEAYET CKOUPOBATH (DA HCXOAHOTO
KOJia MpUMepa U3 ManKku SIC COOTBETCTBYIOLIETO IPUMEpa B MaIKy SIC CO3JaHHOTO
npoekTa. [IpuMepsr HaxoaaTCs B anke examples padouyeit obaactu workspace.

COopka npomIMBKH

[Tpu HaxkaThu Ha kHOTIKY Build ®B Oyzaet coOpaH MPOeKT, manka uin (haiin
KoToporo Obutd BbIeNeHBI. [lo ymoiruanuio BbiOpaHa kKoHpurypamus Debug
EEPROM, B KOTOpOoW HACTpOEHO COXpaHEHHE MPOTpaMMbl BO BHYTpPEHHEU
EEPROM mamsaru. B cOopke nocrymubl koHpurypammu Debug RAM, c
coxpanenueM nporpammbl B O3V, u Debug Flash, ¢ coxpanenuem mporpamMmsl Bo
BHEIIHION (hJIell MaMsTh.

3arpys3ka npoumMBKH

[IpomBKa B MHUKPOKOHTPOJUIEP 3arpy’aercsi C IMOMOLIbI0 MEXaHU3Ma
3alycKa BHELUIHUX MHCTpYMEHTOB. [lepes 3arpy3koi, He0OX0AMMO BBIOpaTh MANKy
WM Qailn cooTBETCTBYIONIETO NpoekTa. [t 3Toro HeoOX0AUMO B BEpXHEH MmaHenu

Ha)XaTh Ha TPEYrOJBHUK psiioM ¢ kHomkou External Tools %0 IUISl OTKPBITUS
BBINA/IAIONIET0 MEHIO BHEITHUX UHCTpyMEHTOB (Pucynok 3). Haxkatue Ha MyHKT
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COOTBETCTBYIOIIUNA HYXHOMY MpPOrpaMMaropy 3amyCTUT TIPOLECC 3arpy3ku
MIPOIITUBKH.

LB 9~ v &l v
@ 1FT2232H (Mikron-link, ELJTAG) Upload
@, 2 START-MIK32-V1 Upload

Run s ¥

External Tocls Configurations...

Pucynox 3. Brimanaroriee MEHIO BHEIITHUX HHCTPYMEHTOB

Ha I[ElHHBIﬁ MOMCHT C€CTb T'OTOBBIC HaCTpOfIKI/I Ml IMporpaMmMaTopoB Ha

ocHoBe mukpocxembl FT2232H ¢ JTAG Ha kanane 1 u mporpammaropa Ha Tuiate
START-MIK32-V1.

3anyck oTJIaAKu

3anycK OTJaJK{ BBINOJHAETCS aHAJIOTHYHO 3arpy3Ke MPOIIMBKH, 3aIIyCKOM
MOATOTOBJICHHON OTJagouHoi KoHpurypanuu. Ilepex 3amyckom OTHaaKH,
HEOOXOJIMMO BbIOpATh Mamnky uiu ¢aii COOTBETCTBYIOLIETO MpoekTa. [[is 3Toro
HEOOXOMMO B BEPXHEH MaHEIM HaXkaTh Ha TPEYTOJILHUK PSAIOM ¢ KHOMKoi Debug

Configutaions... ﬁ@ JUISL OTKPBITHS BBINAJAIONIETO MEHIO KOH(UTyparui
orTnaaku. Hakathe Ha MyHKT COOTBETCTBYIOIIMH HY)XHOMY IPOTrpaMMaTopy
3aIlyCTHT TPOIECC 3arpy3kd mnpommBku. KoHpurypamuu pasnencHel Ha
OTJIAJIOYHBIE W TPYNIBI 3amycka, obosHavarommecs Debug m Debug Upload
cooTBeTcTBeHHO. KoH(urypamus, oOo3naueHHas Debug BemomHseT 3amyck
OTJIaJIKM BBIOPAHHOHN MPOINWMBKY, O€3 BBHITIOJHCHHS 3arpy3Kd. [ 'pymibl 3amycka
Debug Upload cnauana 3amyckaroT 3arpy3Ky, 3aTeM 3aIlyCKarOT OTJIAIKY.
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Pacummpennas kongurypauus MIK32 IDE v1.2.2

Cocras cOopkn

B xopHeBOM kaTasiore cOOpKU MOKHO HANTH CIICIYIONTNE TUPEKTOPHH:

— build-tools — ucnonb3yercs mporpamMmma make aiis cOopKu;

— curl — wcronp3yercs Uit ckaumBaHWs SVA omucaHWUS W3 BETKW Main
PETO3UTOPHS;

— eclipse — cpena pazpadotku eclipse ide;

— examples — Habop mPUMEPOB 151 KOMMPOBAHUS HCXOIHUKOB B IIPOCKTHI;

— framework-shared — koMmoHeHTBI [Tt COOPKH, OAKIIOYACMBIE K ITPOEKTAM;

— Qit — kmMeHT IS OOHOBJEHHS KOMIIOHEHTOB JUIS COOPKH W IPHUMEPOB U3
PETO3UTOPHS,;

— openocd — A MOAKIIOYCHUS K KOHTPOJUICPY Ui 3arpy3Kd MPOIIUBKUA U
OTJIJIKH;

— risSCV-gcC — HaOOp UHCTPYMEHTOB JIJISl KOMITHJISIIINH;

— templates-debug-upload-configurations — koHdurypanuu 3arpy3kd ¥ OTIAJKH
JUTsl UMIIOPTa B HOBBIE pabouue 00JacTu;

— templates-project — 11a610HbI MPOEKTOB C HACTPOMKAMH COOPKH;

— uploader — mporpamma IS 3arpy3KHd IMPOIIHBOK B MAMATh MEKPOKOHTPOJLIEPA,;

— workspace — paboyast 00JaCTh 110 YMOTYAHHIO.

J/lo0aBJyieHrEe HOBOI'O OTJIAJYUKA

Jlns  noGaBjieHHMs HOBOrO OTJIaguuMka Iepeiaure B pasmen Debug
Configurations, BeiOepuTe OIHY U3 CYIIECTBYIONINX KOHPHUTYpaIHii B pa3iene
GDB OpenOCD Debugging B cmmcke cieBa, Hampumep, FT2232H (Mikron-
link, ELJTAG) Debug. 3arem, B BepxHell 4aCTH CIIMCKa HaJ CTPOKOW ITOMCKa,
& elEn | E

HOKMHUTE KHOMKY JyOJHPOBAHHMS BriOepure co3naHHYO
koHurypanuio. Ha Bkiagke Debugger B mome Config options u3ameHurte myTh B
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NEpPBOM aprymeHTte -f Ha MyTh, COOTBETCTBYIOIIMA CKPHUIITY HEOOXOAMMOIO
omnagunka (Pucynok 4). CKpunThl 111 MHOTHX OTJIQJYUKOB Y€ €CTh B COCTaBE
OpenOCD. Hampumep, mins Beioopa otinaguuka J-Link, mponummmre ciieayromui
nyTh: "${eclipse_home}/../openocd/openocd/scripts/interface/jlink.cfg".

= Debug Configurations O *

Create, manage, and run configurations

FeEX EY- Name: | FT2232H (Mikron-link ELITAG) Debug |
|t3-pefi\tertext | [E] Main %5 Debugger | = Startup | i Source| [[] Commeon | &, SVD Path

C/C++ Application OpenOCD Setup ~

C/C++ Attach to Application Start OpenOCD locally

C/C++ Container Launcher - - R n

C/C+~ Postmortem Debugger Executable path: | Yeclipse_homel../openccd/bin/openccd.exe Browse... | Variables...

C/C++ Remote Application Actual executable: | C\Users\user\Desktop'mik32-ide-v1-2-2\eclipse\../openocd/bin/openocd.exe

i o ;

i C/Cor Unit X (to change it use the global or workspace preferences pages or the project properties page)

GDB Hardware Debugging
v GDB OpenOCD Debugging GDE port: 3333

[©] FT2232H (Mikron-link ELITAG) Debug Telnet port:

[E] START-MIK32-V1 Debug
GDB PyOCD Debugging
GDE QEMU aarch64 Debugging Config options: -f "S{eclipse_homel}/../uploader/openocd-scripts/interface/ftdi/mikron-link.cfg” -f
GDB QEMU arm Debugging Steclipse_homej/./uploader/openocd-scripts/target/mik3Z.cfg” -c "adapter speed 3200"
GDB QEMU gnuarmeclipse Debugging (D
GDB QEMU riscv32 Debugging
GDB QEMU riscv4 Debugging Allocate console for OpenOCD Allocate console for the telnet connection
GDB SEGGER J-Link Debugging

v [ Launch Group
L FT2232H (Mikron-link ELITAG) Upload

I

Tel port: 6666

GDB Client Setup
Start GDB session

i’} START-MIK32-V1 Upload Debug Cicocitabla norass | Clackioee bhomal! frico: acelbinlbica: anna o adh ] [N = Variaklar v
< >
Revert Apply
Filter matched 20 of 20 iterns EvEr PPy

Pucynox 4. MI3aMmeHeHue oTiiaqunka B KOHPUTYpaIUu OTIAIKN

[ToMmuMO HaACTpOEK OTIAJKH, aHAIOTHYHBIM 00pa3oM HYKHO TyOIupOBaTh
KOH(QUTYpAIMIO BHEIIHETO0 WHCTPYMEHTA IS 3arpy3KH TMPOIIUBKA (CM. pa3meln
3arpy3ka MpoIIMBKH) B OKHE HACTPOEK BHENIHMX UHCTpyMeHTOoB External Tools, u
3aMEHHUTh CKPHUIT JJIA OTJIaJ4MKa Ha BKjiaaake Main B mojae Arguments. 3arem, B
MEHIO  oTiamouHbix  KoHdurypammii  Debug  Configurations — crmemyer
npoayonaupoBars rpymmy 3amycka Upload Debug m 3amenuTs koHUTyparmio
3arpy3Kd U KOH(HTypaIyio OTIaIKh. ITO MOXKHO caenath B MeHio Edit Launch
Configuration, koTopoe oTkpbIBaeTcs 1o kHomke Edit.

Co3nanmne koHpurypauui cOopku

JIJist co3manve JOTOTHUTENbHON KOH(MUTYypaluu COOPKH BBIOEPHUTE OO0
nanky win (aii, OTHOCSIINICS K MPOEKTY, U BEIOEPUTE B CTPOKE MEHIO CpEibl
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pa3pabotku  Project—Build Configurations—Manage.... OTKpoeTcsi OKHO
yIOpaBJICHUS KOHPUTYypAIUsiMi COOPKH, B KOTOPOM MOKHO BBIOpaTh aKTHUBHYIO
KOH(pUTrypaiuio, yaaJiuTh U CO3/1aTh HOBYIO. J{J1si co3aaHusi HOBOM KOH(UTypauuu
HakmuTe KHOMIKY New.... B mosne Name BBeauTe Ha3BaHHE HOBOM KOH(PUTYpaLIUH,
a B rpymme Copy settings from BeiOepure mynkt Existing configuration u
KOH(Urypanuio, HACTPOUKM KOTOpPOH OYIyT CKOMUPOBAHBI B CO3JAHHYIO
KOH(UTYPALHIO.

YtoObl M3MEHUTh HACTPONKM KOH(UTyparuu cOOpKH BbIOEpHUTE 000
nanky win (aij, OTHOCSAIIMICS K MPOEKTY, U BBIOEpUTE B CTPOKE MEHIO CPEIbl
paspabotku Project—Properties. B gepeBe cneBa BwiOepuTe mnyHkr C/C++
Build—Settings. B mpaBoif yacT OKHa OTKpPOIOTCS HACTPOMKH KOH(PHUTypaluu
cOopku. B BepxHeil yacTi OkHa BbIOMpaeTCsl HacTpauBaemasi KOH(pUrypamnus.

YroObl U3MEHUTH CKPUNT JTUHKOBKH, HAIIPUMED, JUII U3MECHEHHS MaMSTH, B
KOTOpOW OyzeT pa3MelaThcs MPOINWBKA, Ha Bkiamke 100l Settings mactpoek
koHurypammu, B Aepese Beioepute GNU RISC-V Cross Linker—General. B mone
Script files MO>kHO U3MEHUTH CKPHIIT TUHKOBKH. B Tekymem framework umerorcs
BapuanThl eeprom.ld, spifi.ld, ram.ld.

OOHOBJICHME KOMIIOHEHTOB COOPKU

KommoHeHThI 151 cOOpKH MporpaMM, HaxoasrTcs B manke framework-shared
B KOpHEBOU aupekTopun cOopku. s ux obHoBienus u3 GitFlic permosutopus
mikron-mik32/framework-mik32v2-sdk crmenyer 3amycTuth ckpunt Update-
framework.bat.

KommoneHTbl Ui COOpKM MpOrpaMM B MamKax HMPOCKTOB HAaXOIATCS B
nupextopun framework. Jlns ux oonomnenus u3 GitFlic pemosuropus mikron-
mik32/framework-mik32v2-sdk cnenyer 3anmyctuth ckpunt update-framework.bat
B KaTaJIore MPOEKTA.

[TpuMepbl HaXOASTCA B mamke examples B KOpHEBOW IUPEKTOpHUU COOPKH.
Jns ux obnosienus u3 GitFlic pemosutopust mikron-mik32/framework-mik32v2-
sdk ciaenyer 3amycTuTh ckpunt update-framework.bat.

[TporpamMma jJ1st TPOIITMBKY MTAMSTH KOHTPOJUIEpa HAXOIUTCS B TIAIIKE
uploader B kopHeBo#t qUpeKkTOpHH cOOpKH. JlJis ero OOHOBJICHUS CIIEIyeT MEPEHTH
o cceuike https://gitflic.ru/project/mikron-mik32/mik32-uploader/release/latest u
ckadath apxuB Mik32-uploader-vX.Y.Z-win32-x64.zip. ComepkuMoe TarnKu
uploader Hy>xHO ynanuTh, 3aTeM coaepkumoe aupekropun Mik32 upload
CKa4aHHOTO apXWBa IepeHecTH B KaTayor uploader.
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https://gitflic.ru/project/mikron-mik32/mik32-uploader/release/latest

daiin onucanus peructpoB Mik32v2.svd HaxoauTcst B paboueii oomactu
workspace. /st ero 0OHOBJICHUS CIIEAYET 3aIyCTUTh CKpunT Update-mik32v2-
svd.bat.
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Yceranoska PlatformlO IDE B VS Code

YcranoBka Visual Studio Code

CkayaiiTe 1 yCTaHOBUTE CPENly MO CCHUIKE:

https://code.visualstudio.com/download.

YceranoBka miaarnna PlatformlO

Jist pazpadotku [10 o MUKpOKOHTPOJUIEPHI TpeOyeTCsl yCTAaHOBUTH IJIarvH
PlatformIO.

Bribepute nynkT Extensions uinu Haxkmute coueranue kiapumn Ctrl+Shift+X.
Haiinute ero B cnimcke muiaruHoB U Haxkmute Install (PucyHok 2).

) File Edit Selection View Go Run Terminal Help

EXTENSIC \RKETPLACE Y O
Platformio

PlatformlO IDE D 537ms
Professional development environment for Em...
PlatformlO §2%

loT Utility PD65K K5
Develop loT project based on PlatformlO: Ardu...
Jun Han Install

Auto Build Marlin D213K K 4
Provides an interface to quickly build and uplo...
Marlin Firmware Install

Aceinna DeK K5

Pucynok 2 — Ycranorka miaruna PlatformlO

Jlo’xxauTech OKOHYAaHMS YCTAHOBKH (CTaTyC OTOOpa)KaeTcs Ha MTaHeIu CHU3Y)
U TIepe3anyCcTUTe IporpaMmmy.

Temeps mpu 3amycke 4yepe3 HEKOTOPOE BpeMs B IMAHEId HHCTPYMEHTOB
(cneBa) mosiButcs sjorotuit Platformio (Pucyrok 3).
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https://code.visualstudio.com/download

/ PIO Home
Open
PIO Account
Inspect
Projects & Configuration
Libraries
Boards
Platforms
Devices
# Debug
Start Debugging
Toggle Debug Console
@ v Updates
Library Updates
Platform Updates
Update All
v Miscellaneous
PlatformlO Core CLI
Clone Git Project

New Terminal

Upgrade PlatformlO Core

Pucynok 3 — Jlorotun PlatformlO B 6okxoBoM MeHI0

IMoaroroBka KOMNOHEHTOB s pa3padorku Ha MIK32

[Tocne ycTaHOBKHM pacHIMpeHHsi TOTPeOyeTcsl pacliakoBKa apXwBa IO MyTH
%USERNAME%\.platformio (anss Windows) wiu ~/.platformio (s Linux). B
Windows mnpu ycranoBke VS Code na ypoBHe cuctembl (System Installer)
nupexToputo MoxkHo HaiTH 1o mytu C:\.platformio. B Linux karamoru, Ha3BaHue
KOTOPBIX HAYMHAETCS C TOYKU, CUYHTAIOTCS CKPBITBIMHU, MOITOMY HOTpedyercs
BKJIFOUUTH OTOOpaKEHUE CKPBITHIX (PailyioB.

HeoOxogumo ckadyaTh apxXxuB W3 TIOCIHETHETO pelm3a I0  aapecy
https://qitflic.ru/project/mikron-mik32/mik32-platformio/release/latest. ITocnexnne
peIu3bl HaXOAATCS B BEPXHEH YacTH dKpaHa, B €ro KapToyke HeOOXOAMMO HAWTH
rpynmny ASSets u B cmucke BbIOpaTh 37eMeHT ¢ HaszBanumeM Mik32-platformio-
{6epcus}.zip. Haxatvie 1Mo 3TOMYy D3JEMEHTY 3alyCTHT CKadMBaHHUE apXHBa.
CkauuBatb (aiiibl, 0003HaYeHHBIC Kak Source Code He crieyer, MOCKOIBKY B HUX
OyayT OTCYTCTBOBaTh TOJMOAYJIM TIAKETOB. 3aTeM HYKHO paclakoBaTh
COJICP)KMMOE apXHBa 10 BBIIIICYKAa3aHHOMY Iy TH.
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https://gitflic.ru/project/mikron-mik32/mik32-platformio/release/latest

[Tociae pacmakoBKM BCEX apXHMBOB [O/DKHA TOJYYHUTHCS —CJCIYFOIIAs
cTpykTypa .platformio:

1. packages
1.1.framework-mik32v2-sdk
1.1.1. hal
1.1.2. shared
1.2.tool-mik32-uploader
2. platforms
2.1.mik32

[Tepesanycture VS Code. Temmepp y Bac MOArOTOBIICHA CpeAa s
nporpamMmmupoBanus MIK32.
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Pa6ora B cpene PlatformlO

Co3nanme nmpoexkra

JloxxauTech nosiBIIeHUS 3Hauka Platformio B J1eBoIi yacTH OKHA M HAXKMUTE Ha
Hero. OTKpoeTcs maHesb, B KOTOpoH ciaeayeT Haxkath Ha Open. OTKpoeTcs BKIaaKa
PIO Home, naxmute Ha kHOmKY New Project misi co3maHusi HOBOTO IMPOEKTa
(Pucynok 4).

Welcome to

Pucynok 4 — OTKpbBITHE MEHIO CO3/IaHUS TTPOCKTA

B nuanoroBom okue Project Wizard B mosie Name BBeauTe UMs MPOEKTa, B
BeITIaaromieM crnucke Board BBemmte mik32 u BeiOepute START-MIK32-V1
(Mikron), Haxxmute Finish (Pucynok 5).
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Project Wizard

to create new PlatformlO | or update existing. In the las

Name: | Project name

Board:

Framework:

Location:

Pucynoxk 5 — OkHO co3/iaHus MPOEKTa

IIpu nepBom 3amycke Platformio ckauaer HaGop nins pazpadotku noa RISC-
V. lns aToro TpeOyeTcst NOJKIIOUeHHE K MHTEPHETY, OyAeT ckadano okoiio 1 I'b. B
9T0 BpeMs platformio ckaunBaeT Takue makeThl kKak toolchain-riscv, tool-openocd u
tool-scons B  manky C:\Users\UM-TIOJIb3OBATEJIA\.platformio\packages.
Jloxkaurech 3aBepUICHHs CO3JaHUS MPOEKTA.

Jns co3manus (aiina Oynymied mporpaMMbl B JIEBOM 4acTU TaHEIU
MIPOBOJTHUKA HAXMUTE MPABON KHOIKOW MBIIIH Ha TMAIKy src, Beroepure «Co3aaTh

daitn», BBeauTe Ha3BaHue (Gaiiia, HanpuMep, main.c, 1 Haxkmute Enter (PucyHok
6).
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Maidn lpaeka Bwoigenehwe Bua [Mepexos BemonHwTs TepmudHan Cnpaeka

I

“ OTKPWITBIE PEAAKTOPBI
~ {PABOYAA OBNACTD) BE3 HASBAHMWA

Cozgats Qain...
Cozaatk Nanky...
OTKpbITL B NPOBOAHWKS SHIFT+ALT+R

OTKpPLITL BO ECTPOEHHOM TEPMUHANE
HaliTK B nanke... SHIFT+ALT+F

Bripezate CTRL+X

KonupoBaHwe CTRL+C

CronMupoeaTsL NyTe SHIFT+ALT+C

CKOMWPOEaTE OTHOCUTENLHEIA NYThL CTRL+K CTRL+SHIFT+C
3anyck TecToB

MNeperMeHOEaTE... F2

YaanuTe Delete

Pucynox 6 — Co3znanue ¢aitna B mpoekte PlatformlO

IIpumeps! nporpamm ajasa MIK32

O3HaKOMBTECH C MPUMEpPaMU M MapaMeTpaMu KOH(UTypalmoHHOTO (aitna
platformio.ini, KOTOPBIN HAXOAUTCS B KaXk1oM TipoekTe platformio.

Ccouika Ha npuMepsl: https://gitflic.ru/project/mikron-mik32/mik32-examples.

B aiine platformio.ini cogepsxarcs mapameTpsl mpoekra. [Ipumep HacTpoek
cOopku mporpaMmsl 111 BHelHeH flash mamsitu npencraBieH HUXe.
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https://gitflic.ru/project/mikron-mik32/mik32-examples

[env:mik32v2]
platform = MIK32

board = start-mik32-v1
framework = framework-mik32v2-sdk
board_build.ldscript = spifi

HacTtpoiiku platformio.ini

B kophe mpoekra pacmonoken ¢aitn platformio.ini koTopelii coaepKUT
HacTpOMKH npoekTa. OCHOBHBIE HACTPOMKU IPUBEICHBI HUXKE:

upload_protocol = start-link

board_build.ldscript - Beibop Id ckpurnira;
3HaYEHHE M0 YMOJIYAHHIO: eeprom;
Bo3MoKHBIC 3HAYCHUS:

—  eeprom;

- spifi;

— ram.

[Tpumep ucnonszoBanus: board build.ldscript = spifi

upload_speed - yacToTa TakTOBOTO CHrHasia HHTEepdeiica jtag, KI 1.
3Hayenue 1o ymosyanuio: 500;

[Tpumep ucnonw3oBanus: upload speed = 3200

board_build.f_cpu - nepeonpenenenre 4acToThl OCHOBHOT'O T'€HEpaTOpa TaKTOBOM
yacToThl, ['11 B hopmare nnuHHOTrO uncna Cu.

3navenue o ymosyanuto: 32000000L;

[Ipumep ucnonws3oBanus: board build.f cpu =4000000L

board_upload.maximum_size - mnepeonpeaeneHue MaKCHUMaJIbHOIO pa3Mepa
pOrpamMMmbl, OANTHI.
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Pasmep nporpammbl Bbruucisiercsi Platformio mo cymmapHoMy pasmepy
cekmii .text m .data. maXimum_Size ycraHaBiaMBaeTcss MO O00OBEMY MaMSTH, B
KOTOPO#t Oy/IeT XpaHUTHCS MPOrpaMma.

3HayeHue 1o ymosyanuio: 8192;
[Ipumep ucnons3oBanus: board upload.maximum_size = 4194304.

bonsme HAaCTPOCK MOXKHO HaWTH B O(i)HHHaHBHOﬁ AOKYMCHTAaIIUH
npoekTa: https://docs.platformio.org/en/latest/projectconf/sections/env/index.html#

options

3arpys3ka nporpamMMbl Ha ILUIATY

[lepen 3arpy3koil mporpaMMbl yO€IUTECh, UTO MPOEKT BHIOpaH B KaueCTBE
aktuBHOTO. /{7 3TOoro B platformio toolbar, pacmonokxeHHOM BHM3Y, BBIOEpPHUTE
"switch platformio project environment". B OTKpbIBIIIEMCS BBINAIAIONIEM CIUCKE
BBIOEPUTE HYKHBIH MpoeKT. 3aTeM Haxkmute upload (PucyHok 7).

[Ipu 3arpy3ke B O3V B ciiyyae yCHeNIHON 3arpy3ke B KOHIE OylIeT HaAMKUCh
Buja «downloaded xxx bytes in...».

BPEMEHHAR LIKATA
¥ @0A0 Wo @ v > 8 A 0 B Sewmi32(Myproect) O Auto Cpeacteo utewmn ¢ pana ommmmsuposano  Crpoxa 7, cronbeu 6 MpoBenos:4 UTF-8 CRIF () € / Spell  PlatformiO o tabrane starter @ Pretier  Q

Pucynox 7 — Bbi0op nmpoekTa u 3arpy3ka nporpaMMbl B MUKPOKOHTPOJLIEP

Bbonbire undopmarun o MIK32 Ha caiire https://wiki.mik32.ru
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https://docs.platformio.org/en/latest/projectconf/sections/env/index.html#options
https://docs.platformio.org/en/latest/projectconf/sections/env/index.html#options
https://wiki.mik32.ru/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0

HauaJjo padorsl ¢ Arduino IDE.

Komnanuss ELRON mpenocrtaBiser OUOMMOTEKM ¥ HWHCTPYMEHTHI,
HO3BOJIsIIOIINE paboTaTh ¢ MUKpoKoHTposuiepom MIK32 AMVYP B Arduino IDE.
[Tporecc yctanoBku onucan Ha pecypcax komnanuun ELRON:

e YcCTaHOBKA MaKeTa

e Hayvano padoThl

e (OcobennocTH ucnoyib3oBanud nakera B ArduinolDE

e START-MIK32 B Arduino IDE

e [IporecTupoBaHHble OMOIUOTEKA U MOIYJIIN
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https://docs.elron.tech/arduino/available-ide/arduinoIDE-bsp/bsp-installation
https://docs.elron.tech/arduino/available-ide/arduinoIDE-bsp/bsp-start-guide
https://docs.elron.tech/arduino/available-ide/arduinoIDE-bsp/bsp-usage
https://docs.elron.tech/arduino/available-ide/arduinoIDE-bsp/boards/bsp-start-mik32
https://docs.elron.tech/arduino/available-ide/arduinoIDE-bsp/tested-libs-and-shields

CxeMoTexHHYECKHE IJIEMEHTDI OTJIa}IO‘IHOﬁ nJaaThbl

Pexxnm 3arpy3ku MIK32

Ha nnare BeiBogsl BOOT (B0 u Bl) onpenenstor pexxum 3arpy3ku MIK32
NpY BKJIIOYCHUU MUTaHUs win pu BHerrHeM copoce (RESET) (Pucynok 8).

Cocrostaue B0 Cocrosinue B1 Pexxum 3arpysku
0 0 EEPROM
0 1 SPIFI
1 0 RAM
1 1 3ape3epBUPOBAHO

rae 0 — HU3KHM JIOTUYECKAN YPOBEHD, | — BBICOKHAN JIOTUYECKUN YPOBEHb.

BOOT
BOOT_0O 1 2
BOOT_]1 3 4
R6 R7
100k [ _[100k
GND

Pucynox 8 — Cxema BbIOOpa peskumMa 3arpy3Ku

ITo ymonuanuto BbiBoAbI BO n B1 moaTsiHyTHI K 3eMile, 4YTO COOTBETCTBYET
pexumy 3arpy3kn n3 EEPROM. [Ins u3meHeHusI pexuma 3arpy3Ku CHEAYET
YCTaHOBUTH IIEPEMBIUKY MEXAY OJHUM U3 BbIBOJ1I0B BOOT M BBIX010M BHYTpEHHEN
JMHUY TiuTaHus Oatapeitnoro nomena 3.3B - VCC_BU (Pucynok 9).
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EEPROM

PasoMkHYmbl 3amkHyma 3amkHyma
BOOT1 BOOTO

Pucynok 9 — BriOop pexxuma 3arpy3ku nepeMbIuKOM
KHonku ynpasjienust
Ha maTe pacronoxeHbl TPy KHOIIKH:
[Tonb3oBatensckas kHomka USER_B ¢ moarsxkkolt k muTaHuio, KOTOpas
noakrodeHa K Beioay MIK32 PORTO 8 u 3aMbIkaeT ero Ha 3eMITio;

Knonka EXT_WU Bbixona u3 pexxuma MOHUKEHHOTO SHEPTrONOTPEOICHHUS;

Knonka RESET mst BHemnero copoca MIK32.

Cxema MOAKIIOYeHHS KHOMOK Toka3aHa Ha Pucynok 10
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] vee

{_]vCC_BU
{_]VCC_BU

[]m []RS [I
RS
100k 100k R
RESET EXT WU
TS-1101-B-W TS-1101-B-W
RST [ »—L o 02 . L o2 «JEXT WU
C16 co7
0.1uF 0.1uF
il il
I I
USER B
Sb-0402 | TS-1101B-W
PORT 0 8 [ Defeo—o—L1 o0 02 ¢
c18
0.1uF I
Il
] =
GND

Pucynok 10 — Cxema moak/IoueHust KHOTIOK MMPOTPaMMHUPOBAHHS

CBeTOI[I/IO)]H])Ie NHAUKATOPbI

JIBa momp3oBaTeabckux cBeroauoga VD1 u VD2 nmoakiirodeHbl K BRIBOAAM
MIK32 PORTO 3 u PORT1 3 uepe3 mepeMbIuKy 1 3aroparoTcs MPH Mogaue Ha HUX
noruueckoil «1» B pexume GPIO. BeiBomst PORTO 3 u PORTI 3 moxHO
UCIONIb30BaTh B KadecTBe BhiBoja IIIMM curnana, xoTtopslii (opmupyercs c
nomonisto TIMER32 1 u TIMER32 2 cOOTBETCTBEHHO.

Cseromnon POWER (o6o3nauenne VD3) curHanmmsupyer O HaJIUYUA
MUTAHUS TJ1aThI.

Csetomunon JTAG/COM (ob6o3nauenue VDS) sBisieTCs HWHIUKATOPOM
TEKYLIEro pexkruma BCTPOEHHOTO IIPOrpaMmarTopa.

CxeMa NoJKIIF0YEHUsI CBETOIMOAHBIX MHAMKATOPOB NOKa3aHa Ha PucyHok 11.
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VD1
TZ-P2-0603YGTCS1-0.6T R2 JC1

N\ 470 JMP-0402
1

K {__F—+—<_] PORT 0.3

VD2
TZ-P2-0603YGTCS1-0.6T Ry JC2
Q\M 470 JMP-0402
¢ Kl [ o+ JPORT_13
= VD3
GND TZ-P2-0603YGTCS1-0.6T
‘t\l/l — -
VCC
| I
— o R3
GND 470
VD5
TZ-P2-0603YGTCS1-0.6T
LN I
STATE[ m IR_QI Jvee
470

PI/ICYHOK 11 — Cxema IMOAKIIYCHHA CBCTOANOIHBIX MHANKATOPOB

IInTanue ¥ BBIBOBI

Hanpsokenne nurtanuss MIK32 na BeIBoge VCC cocraBinser 3,3 B,
JonycTuMbIi auanazod (2,97...3,63) B. Beisom AVCC MIK32 - namnpsbkeHue
MATAHUS AQHAJIOTOBBIX OJIOKOB IO YMOJYAHUIO COCIWHEH Yepe3 IEePEeMBIUKY C
BbIBOJIOM VCC. Bo3moxHo nomats Ha BbiBOA AVCC HanpsiKeHUE OTIMYHOE OT
VCC. [lns atoro cienyet paspe3atsb nepembiuky JC3 (oOpaTHasi CTOpOHA IUIaThl) U
nojath HampsbkeHue Ha BbiBOA Iiatel AVCC BenumuuHoi 3,3 B, 10myCTHMBIN
nuarnasoH (3,15...3,45) B (Pucynoxk 12).
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L1 C5

BLM21PG221SN1D 0-"1 uF
AVCCIN[ [ <_IGND
JC3 D
JMP-0402 O
vee O—i-i O
<

PI/IcyHOK 12 — Cxema IIoga4u IMUTaHuA aHaJIOT'OBBIX 0J10KOB

HNMeercss BO3MOKHOCTh NMHUTATh IJIaTy OT HampsbkeHus 5 B (BeBox 5V),
JonycTUMbIN nuana3zoH (4,75...5,25) B. Iluranue moxer mnoctynate or USB
pazbema, KOTOPBI 3allUIIEH OT NepeTekanus Toka quogaom D1 (Pucynok 13).

D1 J3
sV[O—]€¢——<JV_USB 5V 1
GND 2

1117-3.3

4

[ o TAB

5V D o 3 {1n 5 Out -2 ’ {]vece
——C20 ==C24 C23 ——C25
10uFTO.1uF TO.1uF 10uF
GND

Pucynok 13 — Cxema perynaropa u 3auiuTsl Juauu 5 B

3amacHoe muTaHue OatapeiHoro qoMmeHa Ha BeiBojie VBAT mpennasHadueHo
I nuTaHus OatapeitHoro nomena MIK32 Bemuuunoit 3,3 B, momyctumblit
nuarnasoH (2,5...3,63) B.

JUist yTeHusi AaHHBIX M3 OJHOKpaTHo-mporpammupyemoi namsatu (OTP)
MIK32 BeiBor VPROG Ha mnate coequnen ¢ VCC uepes auoanyro coopky. Ecnu
TpeOyeTcs 3amrcarh TaHHbBIE B TaMsITh, HA KOHTaKTHYIO rpytiy J2 (BeiBox VPROG)
ClIeAyeT moaath Hanpsbkenue nporpammuposanus OTP 8.0B (Pucynok 14).
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VD4 J2

BAT54CFILM CH-BT
vee [ DO—2—tpa+—1L 1
2
™M
.—
N =c
0.1uF
@)
~
o~ 1
> = -
GND GND

Pucynok 14 — Cxema nojjiauu nmuTaHusi OTHOKPATHO MPOrpaMMUPyEMOit
MaMsTH

Kpome storo, na miare BeiBeaeHa junus RTC ALARM (BeiBog R AL),
KOTOpasi CUTHaJIu3upyeT o cpabarbiBanuu OyauiabHuka RTC, a Takxe JuHUS
External Wakeup (BeiBog E_ W, xnonka EXT_ WU), koTopas nmoATsiHyTa K 3eMJjie
JUISL BBIXOJIA U3 PEXKUMOB HU3KOTO SHEPTONOTPEOICHHUS.
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IMPUJIOKEHMUE 1. Hazuauyenue BLIBOA0OB

( Jlerenpa (Pexcum 3arpysku M " KpOH OCP
B0 B1 PEXXUM
0 0 EEPROM
om?ﬂi?ig(:ng;bm 2 é ﬁiﬁl Nepekntouatenn pexuma
YMPAB/IEHVUE 1 1 PE3EPB nporpaMmatopa COM/JTAG
B5IBOA LED1 P0.3
12¢ LED2 P1.3
i EEEES-G)—
TIMER16
BbIBO/Ibl MPOTPAMMATOPA

PASHOE

\~ BbIBOA LM
€ AKTUBHbBIA YPOBEHb «0»

o BHewHwuit pasbém JTAG

0
o o —{5IEEEN (Ancy
@8 —|o o|——mD)
EEEER -G |e o
. o @ @D
o Bbibop coeanHeHus nporpaMmaTopa
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oo | — (D) =
oo i A
o—o | —{(TN5)
(T3 —| oo |— D)
(700 oo
e Bxoa/Bbixo4 nuTaHus 5B o JIMHWM nuTaHus Bbibop coeanHenusi BbiBogos MIK32 UARTO c e Bbi6op pexwuMa 3arpysku
USB-UART unu BHelHeM Moaynem
By GND G| = » | —(5-EEEED ([CL)-{i0)—|e o
— B ED 5|+ o —C-@E=ID () e () (D@0 | o = | {600
o o G EEED s
@ PR @ oHanpn)KeHMep.nﬂ nporpaMMupoBaHus/uTeHns OTP

Do = | —©@ED
[MTPMJIOXKEHMUE 2. JIuct perucrpauuy U3MEHEHUI



Cnucoxk u3MeHeHHUu

Pen. 1.0 — mepBbli BBITYCK;

Pen. 1.1 — nmoGaBnena wuHbopmamms o pexume padorer USB-UART
npeoOpazoBaTes;

Pen. 1.2 — ucnpaBnena MapkupoBKa (uiel, onevyaTku U pUCYHKHY;

Pen. 1.3 — no6asneno onucanue padotsl ¢ Eclipse IDE (MIK32 IDE v1.2);
Pen. 1.4 — nononueno onucanne padotsl ¢ Eclipse IDE (MIK32 IDE v1.2.2).
Pen. 1.5 — ucnpanens! uapopmarus no noinyyenuto Eclipse IDE u ccbuiku Ha

PETIO3UTOPHH.
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