OTJIAJOYHAA ITUTIATA CTAPT

PyKOBOJCTBO MO 3KCIUTyaTaluu

Penakmus 1.5

HpI/IMeHI/IMO K U3ACIINAM:

START-MIK32-V1
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BBenenue

Ornamouynas mrarta «CrapT» — MpPOrpaMMHPYEMOE YCTPOMCTBO IS
mzyueHus: RISC-V-mukpokontpomiepa MIK32  «Amyp» (K1948BKO18) wu
IOCTPOEHHUSI MAKETOB YCTPONCTB Ha €r0 OCHOBE.

[TnaTa ocHameHa MUKPOKOHTPOJUIEPOM C MUHUMAIILHOM OOBSI3KOM, BHEIITHEH
flash-mamsTero 1 IpOorpaMMaTopom.

OcHOBHOE TIpeIHA3HAYCHHE YCTPOWCTBA — OTPA0OTKA CXEMOTEXHUKH
U3JIEMA TP TOMOIM  MAaKeTHBIX  IUIaT, HW3Y4YCHHE  XapaKTCPUCTHK
MUKPOKOHTpPOJUIEpa, 00YICHHE OCHOBAM ITPOTPAMMHUPOBAHUS U SJIEKTPOHUKH.



OcHoBHBIE CBe/ICHUA

[1naTa comepxur:

Muxkpoxontposiep MIK32 «Amyp» (K1948BK018);

Buemmss flash mamsars Winbond W25Q32 (32 M6wur);

Otrnamuuk, coBmectumblii ¢ OpenOCD, coememennbii ¢ USB-UART
npeoOpazoBaTeiem;

Pazpem miis moaAKIIOYCHUST MOTYJICH pacIiupeHS;

[TopTe! BBOJA-BBIBOIA MUKPOKOHTpOuiepa MIKS32;

KBapueBblii pe30HaTOp BBICOKOYACTOTHBIN 32 MI'1;

KBapueBslii pe30HaTOp HU3KOYaCTOTHBIN 32768 I'm;

Pazbem JTAG 1t OTHaIKU BHEUTHUX YCTPOUCTB;

PasweMm ¢ nononaurensHeIMU KOHTakTaMu GND u +3.3V;

Pa3zpemM niis OMITMOHATBHOTO TOAKITIOYCHHS BHEITHETO OTIATYMKA WU
coequHenus MIK32 ¢ BCTpoeHHBIM OTJIaIYUKOM;

Pazwpem ms coequnenus UARTO MIK32 ¢ USB-UART npeoGpa3zoBatenem
nn UART curnanamu Moayiei;

Pasznem miis BerOopa pesxxkuma 3arpyskun MIK32;

Pa3zbeMm g momaun Hanpsixerus nporpammupoBanus VPROG;

JIBa MOJIb30BATENBCKUX CBETOINO/A, & TAK)KE CBETOUOI-UHIUKATOP MOJa4H
MMATaHUS U CBETOANO]T PSKUMA MPOTPaMMaTopa;

Knonky cOpoca, KHOMKY BBIXOJa U3  peXUMa  IMOHWKCHHOTO

AHEPronoTpeOIeHHs, MOJb30BATENCKYIO KHOIKY.



Pe:xumbl padoThl NpOorpaMmMaTopa oTJIaJ04HON MJIATHI

[IporpammaTop MokeT paboTaTh B oAgHOM U3 ABYyX pexumon: JTAG-
ornmagunka wm  USB-UART npeoOpazoBarens. Bwibop mnpousBoguTcs
nepekioyatenem pexuma nporpammaropa COM/JTAG (o6o3nauenne SW1).

[Ipr nepexiroueHUM pexkuMa NPOUCXOAUT TMOBTOPHAS WHULMAIW3ALUS
ycTpoiicTBa 6€3 HeOOXOUMOCTH CHATHUS TUTAHUS.

B nonoxennun COM mnporpamMmarop OINpeaensieTcss Kak YCTPOMCTBO C
nocyenoBaTeabHbIM uHTEpdeiicom USB.

B nonoxenuun JTAG nporpammarop onpenensiercs kak START-MIK32-V1
USB JTAG, mis copmectumoct ¢ OpenOCD, nipu 3tom cBeroauon JTAG/COM
CBETHUTCHL.

USB-UART mnpeoOpa3oBaTenb MOMIEPKUBACT CTAaHAAPTHBIE CKOPOCTH
UART no 57600 ©Oon. HecrangapTHble CKOPOCTH JOJDKHBI OBITH KpaTHBI

12*32=384, nanpumep, 240000 601, 768000 60.11.

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



IloaroroBka Kk pa6oTe ¢ NPOrpaMMaTopoM

Jlns paboTel mporpammaTopa B pexxume USB-COM He TpeOyeTcst ycTaHOBKA
JOTIOJTHATEIBHOTO JipaiiBepa, ogHako B LINUX MoxeT motpeboBaThesi T00ABHTH
npasuia udev qis ycrpoiictea ¢ VID=16¢0 u PID=05el.

Jliis pabothl mporpamMmaropa B peskume USB-JTAG B Windows notpebyercs
ycraHoBka apaiieepa WINUSB st yerporictBa. Ilpore Bcero 3To caenarh ¢
ucnojib3oBanuem Zadig.

YcranoBka apaiisepa B Windows

Ckauaiite mporpammy Zadig c caiita https://zadig.akeo.ie. Ccpuika Ha
TIOCJICTHIO0 BepcHio OyeT B paszaene Download.

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

[HoaxmounTe mnaty no uHtepdeiicy USB k komnbrotepy, u 3anycrure Zadig.
B mento Options Haxmute Ha List All Devices. B Beimagaromem criucke Beioepure
YCTPOMCTBO C HA3BaHUEM:

- START-MIK32-V1 USB JTAG.
3aTreM mpoBepbTe uTO BBIOpaH npaiiBep WinUSB B Oeinom mose BBoaa

(Hy»HBbII1 BBIOMPATh KHONIKAMH CO CTPEJIKaMH) U HaxMuTe KHONKY Replace Driver
v Install Driver (PucyHok 1).



El Zadig

— *
Device Options Help
START-MIK32-V1 USB JTAG ~ | [edit
Driver |[NONE:| | = | WinUse (ve.1,7600.16385) |2 More Information
WinUSB {libusb
USEID | 16C0 | 05DC libusb-win32
, Install Driver - ibusbk
WCID"E WinUSB (Microsoft

Checking for Zadig updates...

Pucynok 1 — YcraHoBKa JipaiiBepa ¢ ucnoiabp3oBanuem Zadig

[Tocne ycTaHOBKM JipaiiBepa OTKIIFOYUTE YCTPOMCTBO U MOJKIKOYUTE 3aHOBO
JUTsl Hadajia paOoThl.

JlobaByaenust mpaBuia udev B Linux

[TpuBenem 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 vero nmoTpedyeTcst mepe3arpy3uTb KOMIBIOTED.



HauaJgo padorsl ¢ MIK32 IDE v1.2.2

CchUIKy Ha CKayuBaHWE TPOrpaMMbl MOXKHO HAaWTH Ha  CcalTe
https://docs.mikron.ru/ B BemamaromeM crucke Cpeasl pa3paObOTKH B BepXHEH
YaCTH CTPAHHUIIBI.

[Iporpamma moctaBnsiercss B Buge ZIP-apxua. Jlns Hauama paboThl
TpeOyeTcsl pacmakoBaTh apXuB B JIt00yio manky. Cpena pa3paboTKy 3amycKaeTcs
daitmom start-ide.cmd. ITocne 3amycka MosIBUTCS MEHIO BBIOOpA pabOUYmX 00JIacTe,
B KOTOPOM CIIeTyeT HaxkaTh KHOIKyY Launch.

[Tpu mepBoM 3arrycke TOoTpeOyeTCsi OTKPBITh MPOESKT-1aboH: epertu B File-
>0Open Projects From File System.... Otkpoetcst okHo Import Projects from File
System or Archive, B koTropom moTpeOyeTcst BEIOpaTh Iy Th K MpoekTy (Pucynok 1).
Haxxwvute kHomky Directory... m B manke {myte k cOopke}\mik32-ide-v1-2-
2\templates-project BerOepere 0uH U3 MA0JIOHHBIX MPOCKTOB.

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

[Tpoekt template-c-project-shared comepXUT CCBIIKM Ha JTUPEKTOPHUIO
framework-shared B kopae cOopku, OHONMMOTEKH U APYTrHUe KOMIIOHEHTHI XPaHSITCS
BHE MPOEKTAa U pa3feNieHbl MEKIY MOJO0OHBIMH ITPOEKTAMHU.

[Tocne ykazaHusi myTH, B LICHTPAJILHOM CHUCKE OyAET OTMEUEH BhIOpAHHBIN
npoekT. J[Jist 3aBepIIeHNs OTKPBITHS MPOCKTA CIEAYyeT HaKaTh KHOMKY Finish.


https://docs.mikron.ru/

= Import Projects from File System or Archive O x

Import Projects from File System or Archive S~

=
This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE. i
Import source: | CUsers\user\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

<

v

[J Hide already open projects

[] Close newly imported projects upen 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 cther specialized import wizards
@' < Back Mext > Cancel

PucyHok 1. OKHO OTKPBITHS TPOEKTA

Co3nanme nmpoekra

Co3aHre HOBOTO MPOEKTA BBIMOJHACTCS 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 wnm Ctrl+V wn yepe3 KOHTEeKCTHOE MEHIO TyHKTaMU
Copy u Paste. Ilpu BeIoTHEHHH BCTaBKH OTKpoeTcst okHo Copy Project, B koTopoM
CIICAyeT 3a/1aTh Ha3BaHUE HOBOTO npoekTa (PucyHok 2).
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= Copy Project O et

Project name: nan.r-c-pru:ujecﬂ

Use default location

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

default

Pucynoxk 2. OkHO KONTMPOBaHUSI POEKTA

Hcnoab30oBaHue NpuMepoB

YtoObl HaYaTh paboOTy ¢ MpUMEPAMHU, CIEAYET CKOUPOBATH (DA HCXOAHOTO
KOJia MpUMepa U3 Manku SIC COOTBETCTBYIOLIETO IPUMEpa B MaIlKy SIC CO3JaHHOTO
npoekTa. [IpuMepbr HaxoaaTCs B anke examples padoyeit o6aactu workspace.

Co0opka npomIMBKH

[Tpu HaxkaThu Ha kHOTIKY Build @B Oyzaet coOpaH MpOeKT, manka uin (aiin
KoToporo Obutd BbIeNeHBI. [lo ymoiruanuio BbiOpaHa koHdurypamus Debug
EEPROM, B KOTOpOW HAcCTpOEHO COXpaHEHHWE MPOTPaMMbl BO BHYTPECHHEU
EEPROM mamsaru. B cOopke noctymubl koHpurypammu Debug RAM, c
coxpanenueM nporpammbl B O3V, u Debug Flash, ¢ coxpanenuem mporpamMmsl Bo
BHEIIHIOK (hJIeIl MaMsTh.

3arpys3ka npoummMBKH

[IpomBKa B MHUKpPOKOHTPOJUIEp 3arpyXaeTcs C IOMOIIBI0 MEXaHu3Ma
3aIycKa BHEUIHUX MHCTpYMEHTOB. [lepes 3arpy3koi, He0OX0AMMO BHIOpaTh MANKy
WM Qailn cooTBETCTBYIOIIETO NpoekTa. [t 3Toro HeoOXoAUMO B BEpXHEH MaHenu

Ha)kKaTh Ha TPEYTOJBHUK pssioM ¢ KHomkou External Tools %0 JUIS. OTKPBITHUS
BBIMAAIOIIEr0 MEHIO BHEIIHMX MHCTpyMeHTOB (PucyHok 3). Haxkatue Ha MyHKT
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COOTBETCTBYIOIIUIA HYXHOMY MpPOrpaMMaropy 3amyCTUT TPOLECC 3arpy3ku
MIPOIITHBKH.

Q- @5 5~ v &l
@ 1FT2232H (Mikron-link ELJTAG) Upload
@, 2 START-MIK32-V1 Upload

Run &s b

External Tocls Configurations...

Pucynox 3. Brimanaroriee MEHIO BHEIITHUX HHCTPYMEHTOB

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

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

3anyck oTJIaAKu

3amycK OTJAAKU BBIOJIHAETCS aHAJIOTMYHO 3arpy3Ke IMPOIINBKH, 3aIlyCKOM
MOJATOTOBJIICHHOM OTJIaq04YHOM KoH(purypauuu. Ilepen 3amyckoM OTHaaKH,
HE0OX0AMMO BBIOpaTh Manky Wik (ailyl COOTBETCTBYIOLIEro npoekTa. Jljig 3Toro
HEoO0X0IMMO B BEpXHEH MaHeNn HaKaTh Ha TPEYTOJIbHUK PsAZOM ¢ KHomkou Debug

Configutaions. .. #‘;0 JUISL OTKPBITHS BBINAJAIOMIET0O MEHIO KOH(UTypaiui
omnagku. HakaTue Ha MYyHKT COOTBETCTBYIOIIUN HYXHOMY IPOTpaMMaToOpy
3aIlyCTHT TPOIEeCC 3arpy3kd TnpommBkd. KoHpurypamuu pasnencHbel Ha
OTJIAJIOYHBIE W TPYNIBI 3amycka, obo3Hawarommecs Debug m Debug Upload
cooTBeTcTBeHHO. KoH(urypamus, oOo3naueHHas Debug BemomHseT 3amyck
OTJIaJIKM BBIOPAHHOHM MPOINMBKY, O€3 BBHITIOJHCHHS 3arpy3Kd. [ 'pyImibl 3amycka
Debug Upload cnauana 3amyckaroT 3arpy3Ky, 3aTeM 3alyCKarOT OTJIAJIKY.

12



Pacummpennas kongurypauus MIK32 IDE v1.2.2

Cocras cOopkn

B xopHeBOM kaTasiore cOOpKU MOKHO HANTH CIICIYIONTNE TUPEKTOPHH:

— build-tools — ucnone3yercst mporpamma make st cOOpKH;

— curl — wcmonme3yercs IS ckauuBaHWs SVO omucaHWs W3 BETKHM Main
PETIO3UTOPHS;

— eclipse — cpena paspabotku eclipse ide;

— examples — Habop MPUMEPOB JIJIs1 KOTIMPOBAHUS HCXOHUKOB B TIPOCKTHI;

— framework-shared — komMmoHeHTHI 7151 COOPKH, MOIKITIOYaeMbIC K TPOSKTaM,

— @it — KiMeHT Ui OOHOBJICHUS KOMIIOHEHTOB JJIsl COOPKM M IMPHUMEPOB W3
PETO3UTOpPHS;

— openocd — I MONKITIOYECHUS K KOHTPOJUIEPY Ui 3arpy3KH TPOIIUBKUA U
OTJIaJIKH;

— riscv-gcc — Habop MHCTPYMEHTOB JIJISl KOMITHJISIIIHY;

— templates-debug-upload-configurations — koHdurypauu 3arpy3kd ¥ OTJIaJKH
JUTsl UMIIOPTa B HOBBIE pabouune 00IacTu;

— templates-project — ma610HBI TPOEKTOB C HACTPOUKAMH COOPKH;

— uploader — mporpamma JIs 3arpy3Ky MPOIIUBOK B MaMATh MUKPOKOHTPOJLICPA,;

— workspace — paboyast 00JaCTh 110 YMOITYAHHIO.

J/lo0aBJieHrE HOBOI'O OTJIAJYUKA

Jlns  no0aBjieHHMs HOBOrO OTJIaguMKa Irepeiaure B pasmen Debug
Configurations, BeiOepuTe OIHY U3 CYIIECTBYIONINX KOH(PHUTYpaIHii B pa3iene
GDB OpenOCD Debugging B cmmcke cieBa, Hampumep, FT2232H (Mikron-
link, ELJTAG) Debug. 3arem, B BepxHell 4aCTH CIIMCKa HaJ CTPOKOW ITOMCKa,

HOXMUTE KHONKY AyOJMpOBaHUSA | X —. DBrolbepure coznaHHyrO
koHburypanuio. Ha Bkiagke Debugger B mone Config options u3ameHurte myTh B
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NepBOM apryMeHTe -f Ha MyTh, COOTBETCTBYIOIIMH CKPHUMOTY HEOOXOIUMOIO
otnamguuka (Pucynok 4). CKpUIITBI 11 MHOTHX OTJIaJ4MKOB YK€ €CTh B COCTaBe
OpenOCD. Hampumep, mins Beioopa otinaguuka J-Link, mpomummmre ciieayromui
nyTh: "${eclipse_home}/../openocd/openocd/scripts/interface/jlink.cfg".

= Debug Configurations O X

Create, manage, and run configurations

BoRX B Y- Name: | FT2232H (Mikron-link ELITAG) Debug |
|t:.-'pefi|tertext | [E| Main 35 Debugger | = Startup | & Source| [[] Common | &, SVD Path

[€] C/C++ Application OpenOCD Setup ~

[E] C/C++ Attach to Application Start OpenOCD locally

[€] C/C++ Container Launcher
[E] C/C++ Postmortem Debugger
[E] C/C++ Remote Application Actual executable: | C\Users\user\Desktop'mik32-ide-v1-2-2\eclipse\../openocd/bin/openocd.exe |
Cif C/C++ Unit

[€] GDB Hardware Debugging

Executable path: |S{eclipse_home}..a’openocda‘bina’openocd.ae Browse... | Variables...

(to change it use the global or workspace preferences pages or the project properties page)

+ [T] GDB OpenOCD Debugging GDB port: 3333
[] FT2232H (Mikron-link ELITAG) Debug Telnet port:
[T] START-MIK32-V1 Debug
[£] GDE PyOCD Debugging lpnt 6666
[£] GDB QEMU aarchb4 Debugging Config optiens: -f "$eclipse_home}/../uploader/openocd-scripts/interface/ftdi/mikron-link.cfg” -f
[£] GDB QEMU arm Debugging Stechpse_homej/./uploader/openocd-scripts/target/mikal.cfg” -c "adapter speed 3200"

[] GDB QGEMU gnuarmeclipse Debugging (D
[T] 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
@ FT2232H (Mikron-link ELITAG) Upload

GDB Client Setup
Start GDB session

i’} START-MIK32-V1 Upload Debug Cracidoble aamoe | $lackines homall frice: acelbinlicn: none o adh ] [— Variaklac v
< >
Revert Apply
Filter matched 20 of 20 items Ever PRIy

Pucynox 4. MI3MeHeHue oTiiaqunka B KOHPUTYpaIuu OTIAIKN

[ToMmuMO HaACTpOEK OTIAJKH, aHAIOTHYHBIM 00pa3oM HYKHO ITyOJIUpPOBATh
KOH(QUTYpAIMIO BHEIIHETO0 WHCTPYMEHTA IS 3arpy3KH TMPOIIUBKA (CM. pa3meln
3arpy3ka MpoIIMBKH) B OKHE HACTPOEK BHENIHMX WHCTpyMeHTOoB External Tools, u
3aMEHHUTh CKPHUIT JJIA OTJIaJ4MKa Ha BKjiaaake Main B moje Arguments. 3arem, B
MEHIO  oTiamouHbix  KoHdurypammii  Debug — Configurations — crmemyer
npoayoaupoBars rpymmy 3amycka Upload Debug m 3amenuTs koHUTypammio
3arpy3Kd U KOH(PHUIYpalHio OTIaJKH. DTO MOXKHO caenath B MeHto Edit Launch
Configuration, kotropoe oTKpbIiBaeTcs 1o kHorke Edit.

Co3nanmne koHpurypauui cOopku

JIist co3manve AOTONHUTENBHON KOH(MUTYpaluu COOPKH BBIOEPHUTE OO0
nanky win (aii, OTHOCSIINICS K MPOEKTY, U BEIOEPUTE B CTPOKE MEHIO CpEibl
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pa3pabotku  Project—Build Configurations—Manage.... OTKpoeTCs OKHO
yIOpaBJIeHUs] KOHPUTYypaIusiMi COOPKH, B KOTOPOM MOKHO BBIOpaTh aKTHUBHYIO
KOH(pUTrypaiuio, yaaJiuTh U CO3/1aTh HOBYIO. J{J1si co3aaHusi HOBOM KOH(UTypauuu
HakmuTe KHOMIKY New.... B mone Name BBeauTe Ha3BaHUE HOBOM KOH(PUTYpaLIUH,
a B rpymme Copy settings from BeiOepure mynkt Existing configuration u
KOH(Urypanuio, HACTPOWKH KOTOpPOW OYyIyT CKONMUPOBAHBI B CO3/IaHHYIO
KOH(UTYPALHIO.

YtoObl M3MEHUTh HACTPOWKH KOH(pUTryparuu cOOpKH BbIOEpHUTE OO0
nanky win (aii, OTHOCSAIIMICS K MPOEKTY, U BBIOEpPUTE B CTPOKE MEHIO CPEIbl
paspabotku Project—Properties. B gepeBe cneBa BwiOepuTe myHkr C/C++
Build—Settings. B mpaBoif yacT OKHa OTKpPOIOTCS HACTPOMKH KOH(PHUTypaluu
coopku. B BepxHeil yacTi OkHa BbIOMpaeTcsl HacTpauBaemasi KOH(Urypanus.

YroObl U3MEHUTH CKPUNT JTUHKOBKH, HAIIPUMEP, U U3MECHEHHS MaMSTH, B
KOTOpOW OyzleT pa3MelnaThcs MPOINWBKA, Ha Bkiamke 100l Settings mactpoek
koHurypamuu, B Aepese Beioepute GNU RISC-V Cross Linker—General. B mone
Script files MO>XHO U3MEHUTH CKPHIIT TUHKOBKH. B Tekymem framework umerorcs
BapuanThl eeprom.ld, spifi.ld, ram.ld.

OOHOBJICHME KOMIIOHEHTOB COOPKU

KommoHeHThI 151 cOOpKH MporpaMM, HaxoasTcs B manke framework-shared
B KOpPHEBOU aupekTopun cOopku. s ux obHoBienus u3 GitFlic pemosutopus
mikron-mik32/framework-mik32v2-sdk crmenyer 3amycTuTh ckpunt Update-
framework.bat.

KommoHeHTbl Ui COOpKHM MpOrpaMM B MamKax HMPOCKTOB HAaXOIATCS B
nupextopun framework. Jlns ux o6noBnenus u3 GitFlic pemosuropus mikron-
mik32/framework-mik32v2-sdk cneayer 3amyctuth ckpunt update-framework.bat
B KaTaJIore MPOEKTa.

[TpuMepbl HaXoASTCsA B mamke examples B KOpHEBOW ITUPEKTOPHUU COOPKH.
Jns ux obnosienus u3 GitFlic pemosutopust mikron-mik32/framework-mik32v2-
sdk ciaenyer 3anmycTuTh ckpunt Update-framework.bat.

[TporpamMma 1t TPOIIMBKY MTAMSTH KOHTPOJUIEpa HAXOIUTCS B TIAITIKE
uploader B kopHeBo#t qUpekTOpHH cOOpKH. JlJ1s 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. ComepxuMoe HarnKu
uploader Hy>xHO ynanuTh, 3aTeM coaepkumoe aupekropun Mik32 upload
CKa4aHHOTO apXWBa IepeHecTH B KaTayor uploader.
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daiin onucanus peructpoB Mik32v2.svd HaxoauTcs B paboueii ooactu
workspace. [lis ero 0OHOBJICHUS CIIEAYET 3aIyCTUTh cKpunt Update-mik32v2-
svd.bat.
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Ycranoska PlatformlO IDE B VS Code

YcranoBka Visual Studio Code

CkayaiiTe 1 yCTAaHOBUTE CPENly MO CCHUIKE:

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

YceranoBka miaarnna PlatformlO

Jist pazpadotku [10 o MUKpOKOHTPOJUIEPHI TpeOyeTCsl yCTAaHOBU T IJIarvH
PlatformIO.

Bri6epute nynkT Extensions win Haxmute coueranue kiaBui Ctrl+Shift+X.
Haiinute ero B cnivcke ruiaruHoB U Haxkmute Install (Pucynok 2).

) File Edit Selection View Go Run Terminal Help

EXTENSIONS: MARKETPLACE Y O =

Platformio

PlatformlO IDE O 537ms
Professional development environment for Em...

PlatformlO §33

loT Utility D 65K K 5
Develop loT project based on PlatformlO: Ardu...
Jun Han Install
Auto Build Marlin D213k k4
Provides an interface to quickly build and uplo...

Marlin Firmware Install

Aceinna DeK X5

Pucynok 2 — YcranoBka miarusa PlatformlO

Jlo’xxmuTech OKOHYAHMS YCTAaHOBKH (CTaTyC OTOOpa)KaeTcs Ha MaHeIH CHU3Y)
U TIepe3anyCcTUTe IporpaMmmy.

Temeps mpu 3amycke 4yepe3 HEKOTOPOE BpeMs B IMaHEId HHCTPYMEHTOB
(cneBa) mosiButcs sjorotui Platformio (Pucyrok 3).
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/ 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 6okoBoM MeH!0

IMoaroroBka KOMNOHEHTOB s pa3padorku Ha MIK32

[Tocne ycTaHOBKHM pacHimpeHusi OTpeOyeTcsi paciakoBKa apXwBa MO MyTH
%USERNAME%\.platformio (mms Windows) wnmm ~/.platformio (mns Linux). B
Windows mpu ycranoBke VS Code na ypoBHe cuctembl (System Installer)
nupexToputo MoxxHo HaiT o mytu C:\.platformio. B Linux xaranmoru, Ha3BaHue
KOTOPBIX HAYMHAETCS C TOYKH, CUMTAIOTCS CKPBITHIMH, MO3TOMY MOTpedyercs
BKJIFOUUTH OTOOpPaKEHUE CKPBITHIX (PailyioB.

HeoOxogumo ckadyaTh apxuB W3 TOCIETHETO penm3a 10  aapecy
https://qitflic.ru/project/mikron-mik32/mik32-platformio/release/latest. TTocnexaue
peIu3bl HaXOAATCS B BEPXHEH YacTH dKpaHa, B €ro KapToyke HeOOXOAMMO HAWTH
rpynmny ASSets u B cmucke BbIOpaTh 3jeMeHT ¢ HaszBanumeM Mik32-platformio-
{6epcus}.zip. Haxatvie 1Mo 3TOMYy D3JEMEHTY 3alyCTHT CKadyMBaHHE apXHBa.
CkauuBatb (aiiibl, 0003HaYeHHBIC Kak Source Code He ciieyer, MOCKOIBbKY B HUX
OyayT OTCYTCTBOBaTh TMOJMOAYJIM TIAKETOB. 3aTeM HYKHO paclakoBaTh
COJICP)KMMOE apXHBa 10 BBIIIICYKAa3aHHOMY Iy TH.
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[locne pacmakoBKHM BCEX apXMBOB [OJDKHA TONYYUTHCS CJEIyHOmas
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

[Tepeszanyctute VS Code. Temepp y Bac TOATrOTOBICHA cCpeaa s
nporpamMmmupoBanus MIK32.
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Paodora B cpene PlatformlO

Co3nanme nmpoexkra

JloxxauTech nosBIIeHUS 3Hauka Platformio B 1eBOIi yacTH OKHA M HAXKMUTE Ha
Hero. OTKpoeTcs maHesb, B KOTOpoH ciaeayeT Haxkath Ha Open. OTKpoeTcs BKIaaKa
PIO Home, naxmute Ha kHONKY New Project misi co3maHusi HOBOTO IPOCKTA
(Pucynok 4).

Welcome to

Pucynok 4 — OTKpbITHE MEHIO CO3aHUs IPOEKTa

B nuanoroBom okue Project Wizard B mosnie Name BBenuTe UMsi IPOEKTa, B
BhITIaaromieM crnucke Board BBemmte mik32 u BeiOepute START-MIK32-V1
(Mikron), Haxxmute Finish (Pucynok 5).
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Project Wizard

Name:

Board:

Framework:

Location:

Pucynok 5 — OkHO co3gaHus NpoeKTa

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

Jns co3pganusa (aitna Oynymied mporpaMMbl B JIEBOM 4YacTH TaHENU
MIPOBOTHUKA HAXXMHUTE MPABOK KHOTKOM MBIIIH Ha MarKy src, Beioepute «Co3marh
daitn», BBeauTe Ha3BaHue (¢ailia, HanpuMep, main.c, 1 Haxkmute Enter (PucyHok

6).
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®aidn lpaeka Buigeneswe Bua [lepexos BenonHwTe TepmudHan Cnpaeka

I

~ OTKPWTBHIE PEAAKTOPDI
~ {PABOYAA OBNACTD) BE3F HAZBAHMA

CozaaTk Gaiin...
CozaaTh nNanky...
OTKpLITE B NPOBOAHUKS SHIFT+ALT+R

OTKPLITL EC ECTPOEHHOM TEPMHHANE
HaliTi B nanke... SHIFT+ALT+F

Buipe3ats CTRL+X

Konupoeaxwne CTRL+C

CrkonupoBate NyTb SHIFT+ALT+C

CKOMWPOEaTE OTHOCHTENEHEIA MyTh CTRL+K CTRL+SHIFT+C
3anyck TectoB

MepenmeHoEaTE... F2

YaanuTe Delete

Pucynok 6 — Co3znmanue daiina B npoekre PlatformlO

IIpumeps! nporpamm ajasa MIK32

O3HaKOMBTECH C MPUMEpPaAMHU M MapaMeTpaMu KOHUTypalmoHHOTO (aitna
platformio.ini, KOTOPBIN HAXOAUTCS B KaXk1oM TipoekTe platformio.

Ccouika Ha mpuMeps: hitps://gitflic.ru/project/mikron-mik32/mik32-examples.

B ¢aiine platformio.ini cogeprkarcst mapameTpsl npoekra. [Ipumep HacTpoek
cOopku mporpaMmsl 111 BHelHeH flash mamsiTu npeacTaBieH HIKE.
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[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
HACTPOWKH NpoekTa. OCHOBHBIE HACTPOMKH MPUBEICHBI HIKE:

upload_protocol = start-link

board_build.ldscript - Beibop Id ckpurnira;
3HadYeHHE 0 YMOIYaHUIO: eeprom;
Bo3MoKHBIC 3HAYCHUS:

—  eeprom;

- spifi;

— ram.

[Tpumep ucnonwszoBanus: board build.ldscript = spifi

upload_speed - vactoTa TakTOBOTO CHrHaNIa HHTEpdeiica jtag, KI'II.
3Hayenue 1o ymosyanuio: 500;

[Tpumep ucnons3oBanus: upload speed = 3200

board_build.f_cpu - nepeonpeenenre 4acTOTbl OCHOBHOT'O T'€HEPATOPa TAKTOBOM
yacToThl, ['11 B hopmare nnuHHOTrO uncna Cu.

3navenue o ymosyanuto: 32000000L;

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

board_upload.maximum_size - mnepeomnpesencHrHe MaKCHMAJIbHOTO pa3Mepa
pOrpamMMbl, OANTHI.

23



Pasmep mporpammsl Berumcnsiercs Platformio mo cymmapHomy pasmepy
cekiuil .text u .data. maximum Size ycTaHaBIMBAaeTCsS MO O0bEMY MaMATH, B
KOTOPOIl OyJIeT XpaHUTHCS IIporpamMmma.

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

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

options

3arpy3ka nporpamMmsbl Ha ILUIATY

[lepen 3arpy3koi mporpaMMbl yOEIHTECh, UTO MPOEKT BhIOpAH B KAueCTBE
aktuBHOTO. /{7 3Toro B platformio toolbar, pacronokxeHHOM BHM3Y, BBIOEpPHUTE
"switch platformio project environment". B oTKpbIBIIEMCSI BBITIAJAIOIIEM CITHCKE
BBIOEPUTE HYKHBIH MpoekT. 3aTeM Haxkmute upload (PucyHok 7).

ITpu 3arpy3ke B O3V B ciryyae yCIEHON 3arpy3ke B KOHIIE Oy1eT HaJAIUCh
Buja «downloaded xxx bytes in...».

BPEMEHHAR IIKATA
¥ @oho Wo @ v > 8 & ©§ O ememil322 (My project) @ Auto Cpeactso urewmmn ¢ wpana onmmumsuposano  Crpoxa 7, cronbeu 6 Mpofenow:4 UTF-8 CRIF () € « Spell  PlatformiO o tabrane starter @ Pretter O

Pucynox 7 — Beibop mpoekTa u 3arpy3ka mporpaMMbl B MUKPOKOHTPOJUIEP

Boabiie napopmannu o MIK32 Ha caiire https://wiki.mik32.ru
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CxeMoTeXHHMYECKHE IJIEMEHTDBI OTJAT0YHOH IJIATHI

Pexxnm 3arpy3ku MIK32

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

Cocrostaue B0 Cocrosinue B1 Pexum 3arpysku
0 0 EEPROM
0 1 SPIFI
1 0 RAM
1 1 3ape3epBUpPOBAHO

rae 0 — HU3KHM JIOTUYECKAN YPOBEHD, | — BBICOKHN JIOTUYECKUN YPOBEHD.

BOOT

BOOT_0 1 2
BOOT_1 3 4

R6 R7
100k [_[100k

GND
Pucynoxk 8 — Cxema BbIOOpa pexumMa 3arpy3Ku
[To ymomuanuto BeiBosibI BO 1 Bl moATsiHYTHI K 3€Miie, YTO COOTBETCTBYET
pexumy 3arpy3kun u3 EEPROM. [Ins u3MeHeHHs pexuma 3arpy3Kd CIEayeT

YCTAaHOBUTH IIEPEMBIUKY MEX Ty OJHUM 13 BEIBOI0B BOOT M BBIX0I0M BHYTPEHHEH
JMHUY TiuTaHus OatapeitHoro nomena 3.3B - VCC_BU (Pucynok 9).
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EEPROM SPIFI

PasoMkHYmb! 3amkHyma 3amkHyma
BOOT1 BOOTO

Pucynok 9 — Bei6op pexuma 3arpy3Ku nepeMbIluKon
KHonku ynpasjienust
Ha maTe pacrionoxeHbl TPy KHOIIKH:
[Tonb3oBatensckas kHomka USER_B ¢ moaTrsxkkolt k muTaHuio, KOTOpas
noakitodeHa K Beiogy MIK32 PORTO 8 u 3aMbIkaeT ero Ha 3eMIIio;

Knonka EXT_WU Bbixona u3 pexxuma MOHUKEHHOTO SHEPronoTpeOIeH S

Knonka RESET ms BHemHero copoca MIK32.

Cxema MOAKIIOYEHHS KHOMOK Toka3aHa Ha Pucynok 10
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-
-]
O Su m
@) &) @
O
[]m []RS [I
RS
100k 100k R
RESET EXT WU
TS-1101-B-W TS-1101-B-W
RST [ »—L o o2 o L o—o2 o« JEXT WU
C16 co7
0.1uF 0.1uF
il il
I I
USER B
JC4 .
Upo402 | TS-1101-B-W
PORT 0.8 [ Deflle—9+—L1o o2 ¢
c18
0.1uF
Il
| =

GND

Pucynoxk 10 — Cxema noakIr04eHusi KHOMOK TPOrpaMMHUPOBAHHUS

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

JIBa mojp3oBaTenbckux cBeroauoga VD1 u VD2 nmoakirodeHsl K BbIBOJIAM
MIK32 PORTO 3 u PORT1 3 uepe3 mepeMbIuKy 1 3aroparoTcs MPH Mogaue Ha HUX
norunueckoit «1» B pexume GPIO. BeiBomst PORTO 3 u PORTI 3 moxHO
UCIOJIb30BaTh B KadecTBe BhiBoja IIMM curnana, xoTtopslii (opmupyercs c
nomonisto TIMER32 1 u TIMER32 2 cOOTBETCTBEHHO.

Cseromuon POWER (o6o3nauenne VD3) curHanusupyeT O HaJIUYUU
MUTAHUS TJ1aThI.

Csetomunon JTAG/COM (ob6o3nauenne VDS) sBisieTCs WHIUKATOPOM
TEKYLIEro pexkruMa BCTPOEHHOTO IPOrpaMmarTopa.

CxeMa NoJKIIF0YEHUsI CBETOIMOAHBIX MHAMKATOPOB NOKa3aHa Ha PucyHoxk 11.
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VD1

N 470 JMP-0402

K] [ +—f+—<_] PORT_0_3

VD2
TZ-P2-0603YGTCS1-0.6T Ry JC2
Q\M 470 JMP-0402
t K} [ o+ JPORT_13
= VD3
GND TZ-P2-0603YGTCS1-0.6T
Q\l/l — -
VCC
| I
- o RS
VD5
TZ-P2-0603YGTCS1-0.6T
LN
STATE[ > K] 1_.'R9 | {Jvece
470

Pucynok 11 — CxeMa nojkJiro4eHus: CBETOIMOIHBIX UHANKATOPOB

IInTanue ¥ BBIBOBI

Hanpsokenne nurtanuss MIK32 na BeIBoge VCC cocraBinser 3,3 B,
JonycTuMbIi auanazod (2,97...3,63) B. Beisom AVCC MIK32 - namnpsbkeHue
MATAHUS aHAJIOTOBBIX OJIOKOB IO YMOJYAaHHUIO COCIMHEH Yepe3 IMEPEMBIUKYy C
BbIBOJIOM VCC. Bo3moxHo nomats Ha BbiBOA AVCC HanmpsiKeHUE OTIMYHOE OT
VCC. [lns atoro cienyet paspe3arh nepembiuky JC3 (oOpaTHasi CTOpOHA IIIaThl) U
nojath HampsbkeHue Ha BbiBOA Iwiathl AVCC BenmuuuHoi 3,3 B, 10myCTHMBIM
nuarnasoH (3,15...3,45) B (Pucynok 12).
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L1 C5

BLM21PG221SN1D 0.1uF
AVCCIN[ D [——€1N)))
JC3
JMP-0402 &
vee [o—iHi O
”

Pucynok 12 — Cxema mmojauu MUTaHUsI aHAJIOTOBBIX OJIOKOB

HNMeercss BO3MOKHOCTh NMUTaTh IJIATy OT HampsbkeHus 5 B (BeiBog 5V),
nonycTuMbIi nauana3zon (4,75...5,25) B. Iluranue moxer mnoctynate oT USB
pazbema, KOTOPBI 3aIlUIIEH OT MepeTekanus Toka quogaom D1 (Pucynok 13).

D1 JS
sV[oO—]€¢——<]V_UsB 5V 1
GND 2

1117-3.3

4

[ o TAB

5V D ° 341n 5 Out-2 . {]vce
——C20 ==C24 C23 ——=C25
10uFTO.1uF To.mF 10uF
GND

Pucynoxk 13 — Cxema perynsropa v 3aiiuTsl JuHUU 5 B

3amacHoe nuTaHue OatapeitHoro qoMmeHa Ha BeiBojie VBAT mpennasHaueHo
1. nuTaHus OatapeitHoro nomena MIK32 Bemuuunoit 3,3 B, nmomyctumblit
nuaras3oH (2,5...3,63) B.

JUist yTeHust AaHHBIX W3 OJHOKpaTHO-miporpammupyemor namsatu (OTP)
MIK32 BreiBoi VPROG nHa nnate coequnen ¢ VCC uepes auoanyro coopky. Ecnu
TpeOyeTcs 3amrcarh TaHHbIE B TaMsITh, HA KOHTaKTHYIO rpytiy J2 (BeiBox VPROG)
ClleAyeT moaath Hanpsbkenue nporpammuposanus OTP 8.0B (Pucynok 14).
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BAT54CFILM CH-BT
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0.1uF
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A i
-~ = =
GND GND

Pucynoxk 14 — Cxema nojiauu mUTaHUsI OJTHOKPATHO MPOTPAMMUPYEMOM
naMsTu

Kpome storo, na mare BeiBeaeHa junus RTC ALARM (BeiBog R AL),
KOTOpasi CUTHaJIu3upyeT o cpabarbiBanuu OyauinbHuka RTC, a Takxe JuHUS
External Wakeup (BeiBog E W, xkHonka EXT WU), koTopast moATsHYTa K 3eMJie
JUTSL BBIXO/Ia U3 PEKUMOB HU3KOTO DHEPTONOTPEOICHHUS.
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IMPUJIOKEHMUE 1. Hazuauyenue BLIBOIOB

Jlerenpa Pexum 3arpysku MMKpOH OCP
: B0 B1 PEXXUM
0 0 EEPROM
BbIBO/1 KOPIYCA 0 1 SPIFI Mepexniouatens pexmma
1 0 RAM
OBO?’;‘::E;:;&’[LBOAA 1 1 PE3EPB nporpamMmatopa COM/JTAG
AHAJIOIOBbIE BbIBOb! LED1 P0.3
12¢ LED2 P13
S o [ vecava SRR
VBAT 3v3 g}
(RsT S
TIMER16 ®: ;
BbIBO/Ibl MPOrPAMMATOPA 3 (38)
PASHOE : P0.15}—TDO )

[\~ BblBOA UMM
( €O AKTVIBHbI YPOBEHb «0»

&
3
R
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e (O HED
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(@) —| o o|—&msn)
IR -G |e o
Ll e E) GND
9 Bbibop coeanHeHus nporpaMmaTopa
(RS- (10— m-o |——4RT)
-
-
-
(B3| o—o | ——4TsD
(700} | oo
Bxoa/Bbixoa nuTaHus 5B o JIMHUM nuTaHus o Bbibop coeantenus BbiBogos MIK32 UARTO ¢ e Bbibop pexuma 3arpysku
USB-UART unu BHelwHeM Moaynem
Bl GND G| = » | —(5-EEEED (C)-{i0)—| e o |—{(18-{00m
— &3 ED & ¢ o5 G0 () e (=) CED 10— o = | {1}
o o G EEED —C)-
@ o0 @ eHanpﬂ)KeHMennﬂ nporpamMmupoBaHus/uTeHns OTP

- —[ o u]— @D
[MTPMJIOXKEHMUE 2. JIuct perucrpauny U3MEHEHUI



Cnucox usMeHeHu

Pen. 1.0 — mepBbIii BBITYCK;

Pen. 1.1 — noGaenena wundopMamus o pexume padorsl USB-UART
npeodpazoBarers;

Pen. 1.2 — ucnpaBnena MmapkupoBKa (e, oneyaTkd U PUCYHKH,

Pen. 1.3 — no6asneno onmcanue padotsl ¢ Eclipse IDE (MIK32 IDE v1.2);
Pen. 1.4 — nononaeno ormucanue padotsl ¢ Eclipse IDE (MIK32 IDE v1.2.2).
Pen. 1.5 — ucnpasnensl nndopmanus o noiaydeHuro Eclipse IDE u cebliku Ha

PEMO3UTOPHUH.

32



	Введение
	Основные сведения
	Режимы работы программатора отладочной платы
	Подготовка к работе с программатором
	Установка драйвера в Windows
	Добавления правил udev в Linux

	Начало работы c MIK32 IDE v1.2.2
	Создание проекта
	Использование примеров
	Сборка прошивки
	Загрузка прошивки
	Запуск отладки

	Расширенная конфигурация MIK32 IDE v1.2.2
	Состав сборки
	Добавление нового отладчика
	Создание конфигураций сборки
	Обновление компонентов сборки

	Установка PlatformIO IDE в VS Code
	Установка Visual Studio Code
	Установка плагина PlatformIO
	Подготовка компонентов для разработки на MIK32

	Работа в среде PlatformIO
	Создание проекта
	Примеры программ для MIK32
	Настройки platformio.ini
	Загрузка программы на плату

	Схемотехнические элементы отладочной платы
	Режим загрузки MIK32
	Кнопки управления
	Светодиодные индикаторы
	Питание и выводы

	ПРИЛОЖЕНИЕ 1. Назначение выводов
	Список изменений

