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1 Onucanne muxkpoxkonTpoJuiepa K1921BI'015

Muxkpocxema  K1921BI'015 npeacraBmsier  coboit CBUC  32-paspsaHOro
MHUKpOKOHTpoJulepa Ha ©6aze sapa RISC-V, mnpenHasHaueHHOTO Ui NPOMBIIICHHBIX U
NOTPEOUTENBCKUX  MPWIOKEHHWM, BKIIOYas CHCTEMbl JIMUCTAHIIMOHHOTO MOHUTOPHUHTA,
KOHTPOJIbHO-U3MEpPUTENbHBIE  MPUOOPBI, CUCTEMBI  aBTOMATHU3AaLUU  MPOU3BOJICTBEHHBIX
IIPOLIECCOB, aBTOMOOMIIBHYIO AJIEKTPOHHKY, a TAK)KE YCTPOMCTBA ¢ OaTapeiiHbIM MUTAaHUEM.

1.1 CocraB mukpoxkontpo.uiepa K1921BI'015

B coctaB MUKpOKOHTpOIIIEpa BXOAAT (PyHKIMOHATIBHBIE 3JIEMEHTHI:

- 32-pazpsaHoe sapo apxutektypsl RISC-V ¢ mnoamepxkoil cuCTeMbl KOMaH[]
RV32IMFCN ZBA ZBB ZBC ZBS, naGopa KOMaHI YMHOXEHHUS, apu(METHUECKUX U
JIOTUYECKUX KOMAaHJ, BCTPOCHHBIM MOJyJeM O00pabOTKM KOMaHJ C IJIaBalollei 3amsaToil ¢
onauHapHo# TouHocThi0 FPU, Kamem koMaH 1 oIepkkoi otiaagounoro uatepdeiica JTAG;

- 0ok ympaBneHusi copocom u cunxponuzanueir RCU, nmeromuit B cBoeM coctaBe RC
reneparop (1 MI'n), cunrezatop yactotel SYSPLL u 6510k ynpaBiieHHs] CHCTEMHBIMU TaKTOBBIMU
curainamu SCM;

- CUCTEMHBIN 010K ynpaBieHus 3Hepronorpedienuem PMUSY'S;

- 0110k ynpaneHus suepromnorpedienuem B coctaBe ¢ RTC monynem (PMURTC);

- 6srox kommyTtanuu AXI AHB;

- Flash-mamsares o6bemMom 1 MOaiT;

- SRAMO (O3Y0) o6bemom 256 Koaiir;

- SRAMI1 (O3VY1), noakiroueHHOe K IOMeHY O6aTtapeitHoro nutanus, oobemom 64 Koaiir;

- 24-kaHaIbHBIA KOHTPOJUIEP MpsIMOTo JocTyna K namsitu DMA;

- 6510k yacoB peanbHOro BpeMeHn RTC co BXogamMu KOHTPOJIS LIETTOCTHOCTH;

- natuuk temreparypsl TSENSOR;

- cropokeBou TaiMep WDT;

- HE3aBUCHUMBIN cTopoxkeBol Tanimep IWDT;

- OJIH 8-KaHAJIBHBIN 12-pa3psanblil ObicTpoaeiicTByromuit AL ¢ pexxumamu nudposoro
KoMITapaTopa Juisi Kaxaoro u3 kaHaioB (ADCSAR);

- oavH §8-KaHaNbHBIN 16-pa3psanbiii curma-aensta AL (ADCSD);

- TpH 16-pa3psaHbIX opTa BBoAa-BbIBOA A, B, C;

- BOCEMb aHAJIOTOBBIX BXOJI0B, MOoAKIIOYeHHBIX K kaHanam ALIIT (ADCSD u ADCSAR);

- oguH 32-pa3psanbiil Taiimep TMR32;

- Tpu 16-paspsaanbix TaiimepoB TMRO — TMR2;

- natb npuemonepenatunkos UARTO — UART4;

- 6srox xpunrorpagpuu CRYPTO;

- nBa 6moka Beruucienus CRC (CRCO, CRC1);

- reHeparop ciy4aiHbix uncen (TRNG);

- HASH mpoueccop;

- KOHTPOJUIEpHl HHTEP(ENCOB:

- CAN 2.0b;

- USB 2.0 FullSpeed (Device);

- onuH KoHTposuiep 12C;

- oguH KoHTposuiep QSPI;

- nBa konTposepa SPI (SPIO — SPIT).



2 [oaroroBka k padore

Il 3amycka Bare Metal koma va RISC-V nonago6urcs:

* RISC-V toolchain: xpack-riscv-none-elf-gcc;

» Cucrema coopku: make, cmake, platformio, Eclipse u 111.;
* startup aiir;

* Ckpunt komrnoHoBmuka (.1d).

2.1 RISC-V toolchain
dar -march

®mar -march onpenenser HaOOp pacHIUpPEeHH#, MMOJACPKUBACMBIH  TEKYIIUM
IIPOLIECCOPOM.

Cy1ecTByronye paciupeHus:

* RV32I: CrannaptHblii HabOp LIETOYUCIEHHBIX UHCTPYKIUH. Coaep:KuT Habop u3 32
perucTpoB 32-0uT.

* RV32E: ISA nnsa BctpauBaeMmbix cucteMm. CoBnagaer ¢ RV32I, Ho conepkut Tonbko 16
PETUCTPOB.

* RV64I: 64-6ur Bepcust RV321L.

* M - nej04rCcIeHHOe YMHOKECHUE/ IeTICHHE.

* A - aTOMapHbIE OTIEPALNH C TAMSTHIO.

* F/D - BeIYHCIICHUS C IUIABAIOIIEH TOYKOW OAMHAPHOW/ IBOHHOM TOYHOCTH.

* C - cxartslii popmat koMauz 16-0ut.

* Zicsr — Unctpyxiuu noctyna k Control and Status Register (CSR).

* zb* - OuTOBBIE OMEpAIHH.

Jna K1921BI'015 ¢nar —march BBITISIUT creayomuM 00pa3oMm:

—march=rv32imfc_zba zbb zbc zbs zicsr

djaar —mabi

@uar —mabi onpexnenseT ucnonb3zyemslii ABI:

* ilp32 - int, long, u ykazarenu umeroT JuIMHY 32-6ut. long long nnuny 64-6ut, char
JUIMHY 8-6uT, U short nmuny 16-6UT.

* Lp64 - long u ykazarenu UMeroT AIUHY 64-6ut, HO int AnmuHy 32-6ut. OCTalbHbIE TUIIBI
TaKue ke Kak B 1lp32.

* ”” (mycras) — LlenouncneHHble apryMeHThl (YHKIMHA NepeaaloTcs B perucTpax, ¢
IJIABAIOLLEH TOYKOU Uepe3 CTEK.

* f: 32-6UT ¥ MeHblIIe apTYMEHTHI C TUIaBAOIIEH TOUKOM MepesatoTcs Yepe3 perucTphbl
FPU. Jlannas ABI tpeOyert nonaepxky F pacmupenus.

* d: 64-6uT 1 MeHbIIIe apIyMEHTHI C MJIaBaIOIIEH TOYKOI MepeaaroTcs Yepes3 perucTpsl
FPU. lannas ABI tpeGyert noanepxxky D pacmmpenus

Jst K1921BI'015 ¢ar —mabi BRITISAINAT CaeayommM 00pa3om:
—mabi=ilp32f



Ha pucynke Hmwke mpuBeneHbl ycTaHOBKH (iaroB —march u —-mabi B cpene
Syntacore IDE.

£ Properties for Run_leds

type filter text

> Resource
Builders
a C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
» C/C++ General
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Settings
Task Tags

Settings

Configuration: ’Debug [ Active ]

Y] ’ Manage Configurations... ]

B3 Tool Settings B3 Toolchains l Devices_ G Container Settings ,,3" Build Steps_

(22 Target Processor

(2 Optimization

@ Warnings

(# Debugging

By GMU RISC-V Cross Assembler
(2 Preprocessor
@ Includes
@ Warnings

[

Build Artifact Binary Parsers | >

Architecture ’ RV321 (- march=rv32i*)

[¥] Multiply extension (RVM])
[ Atomic extension (RVA)

Floating point

’Single precision extension (RVF) v]

& Compressed extension (RVC)

Other extensions

- Validation
WikiText

@ Miscellaneous
B3 GNU RISC-V Cross C Compiler
(8 Preprocessor
(2 Includes
(# Optimization
(2 Warnings
(2 Miscellaneous
B3 GNU RISC-V Cross C++ Compiler
(22 Preprocessar
@ Includes
(2 Optimization
& Wamnings
@ Miscellaneous
B8y GMU RISC-V Cross C++ Linker
@ General
@ Libraries
@ Miscellaneous
B3 GMNU RISC-V Cross Create Flash Image
(# General
B3 GMU RISC-V Cross Create Listing
(# General
3 GNU RISC-V Cross Print Size
(2 General

Integer ABI ’ILPBZ (-mabi=ilp327) v]

1Y

Floating point ABI ’Single precision (f) v]

m

Tuning ’Toolchain default v]

Code model ’Toolchain default V]

Small data limit 8

b

Align [ Strict (-mstrict-align) -

[] Small prologue/epilogue (-msave-restore)
Force string operations to call library functions (-mmemcpy)

Other target flags

1Y

1Y

[ 9

[N

@

Cancel

[Apply and Closel ’

Pucynok 2.1 — YcranoBku ¢uiaroB —march u —mabi

2.2 Annaparssie oraaguuku JTAG

Jlst obecrieueHns B3auMOICHCTBUE MEXKy MHTETPUPOBAHHOM cpeoi pa3padoTku Eclipse
(¢ GCC xommumaropom anst RISC-V u cucremoii otnanku OpenOCD), ycraHOBIEHHON Ha
MEPCOHAILBHOM KOMITBIOTEPE, M OTJIAJIOYHBIMH PECYpCaMU, BCTPOCHHBIMA B MUKPOKOHTPOJLIED
K1921BI'015 moxno ucnons3oBath aaantep Olimex ARM-USB-OCD-H, J-Link unu otnaguuk,
noctpoeHnbid Ha UC FT2232.

Taxke MOXHO HCIIOJIb30BaTh MO00M OTNamuuk noaaepxkuBatoniuii uarepdeiic JTAG u
uMerommii npaisep ais OpenOCD.



3 Hacrpoiika cpeanl Syntacore IDE nmox Widnows

Jlnst pa3pabOTKH TPOEKTOB, a TaKXKe 3amycka mpumepoB B cpeae Syntacore IDE
HOTPEOYIOTCH:

— Habop unctpymenToB s pazpadotku Syntacore Development Toolkit (MoxHO
cKayaThb 10 ccbuUIKe: https://syntacore.com/page/products/sw-tools). ImeroTcs Bepcuu noj
Windows u Linux.

— Nucrpyment ortnagku OpenOCD c npaiiBepom Flash K1921VGO15 (MoxHO ckayaTh
o cchuike: https://github.com/DCVostok/openocd-k1921vk/releases/tag/v0.12.0-k1921vKk).
Nmerorcs Bepcun moa Windows u Linux.

— Habop mporpaMMHBIX CpeACTB pa3paboTKH 1t MUKpOKOHTpoJuiepoB RISC-V HUUDT
NIIET RISKYV SDK (pacnonoxens! no cesuike: https://gitflic.ru/project/niiet/niiet riscv_sdk).

CkauaTh MOXKHO € TOMOILIBIO git-bush ncnonb3ys cChUIKy
https://gitflic.ru/project/niiet/k 192 1vkx sdk.git. Heobxomumas BeTka — master.

3.1 IloaroroBka cpeansl Syntacore IDE nus pa6orsl ¢ MK K1921BI'015
IIar 1 — Ycranoska Syntacore Development Toolkit

[Tepexomum mo ccwuike https://syntacore.com/page/products/sw-tools, ckaunBaem apxuB
sc-dt-2023.11-win.zip u pacnakoBbIBaeM B Jit0O0OM yI0OHOM Jisi pabOThI MECTE.

Ilar 2 — CxkaunBanue NIIET_RISKYV SDK

CkaunBaHUE OCYIIECTBIIICTCS ¢ TOMOIIBIO git-bush. KoHconbHO# kKoMau0# ¢d BeIOMpaeM
TUPEKTOPHIO, Kyaa Oyaet ckauan nakeT SDK.

Hanee 1A CKaunuBaHUs B KOHCOJIH git-bush BBOJIUM KOMaHAy:
git clone -b master https://gitflic.ru/project/niiet/niiet riscv_sdk.git

HaGop mporpammubIX cpenctB pa3zpaboTku it MukpokoHTposuiepoB RISC-V HUUDT
NIIET _RISKYV SDK 6ynet ckauan B BEIOpaHHYIO paHee TUPEKTOPHIO.

Crpykrypa karanoroB NIIET RISKV SDK:

— platform: O61ue 6ubIMOTEKH.
- Device: 3aronoBouHble (aiilsibl MUKPOKOHTPOJIIEpa, (Gaifisl startup U CKPUIITHI
JMHKepa.

— projects: IIpumepsl TPOEKTOB.
- NIIET-DEV-K1921VGO015: ITpoekts! a1 otnagounoi miarsl NIIET-DEV-
K1921VGO15.

— tools: BcnomorarenbHbIN THCTPYMEHTapUH.
- openocd : DaitTbl 171 OCYIECTBICHUS OTIAIKU MK.
- svd : SVD ¢aitel MUKPOKOHTPOJIIIEPOB.
- sc-dt_Patch Niiet Win32.zip : ApxuB JuIsl MOJAEPKKH MUKPOKOHTPOJLIEPA
K1921BI'015 B Syntacore Development Toolkit.

lar 3 — Uurerpanus noaaepxkn MK K1921BI'015 cpenoii Syntacore IDE

Hawm nonano6utcs apxus sc-dt_Patch_Niiet Win32.zip u3 nanku tools. Ero Heo6xonumo
pacnakoBath B KaTtajor sc-dt panee ckawanHou cpeawsl Syntacore IDE (¢ moarBepikaennem
3aMmeHbl (ainoB). Takxke mocie pacrmakoBKM HEOOXOAWMO TPOBEPUTh Hanmuyue (aiiaa
k1921vg015.cfg B xatamnore: \sc-dt\tools\share\openocd\scripts\target.


https://syntacore.com/page/products/sw-tools
https://github.com/DCVostok/openocd-k1921vk/releases/tag/v0.12.0-k1921vk
https://gitflic.ru/project/niiet/niiet_riscv_sdk
https://gitflic.ru/project/niiet/k1921vkx_sdk.git
https://syntacore.com/page/products/sw-tools
https://gitflic.ru/project/niiet/niiet_riscv_sdk.git

Ilar 4 — 3anyck n HacTpolika cpeasl Syntacore IDE

3amyck cpeibl OCYIIECTBIISIETCS ¢ MOMOIIBIO cKpunTa start-scr-ide.cmd Haxoserocs B
katasiore sc-dt. [Ipu mepBoM 3amycke MOsSIBUTCSI OKHO BBIOOpa paboueii obaactu workspace.

& Syntacore IDE Launcher

Select a directory as workspace

Dihtermph K1921VG015

[7] Use this as the default and do not ask again

= Recent Workspaces
K1921VG015

Heclipse homel/../../workspace

Syntacore_[DE uses the workspace directory to store its preferences and development artifacts,

¥ |Browse...

[ Launch

|| Cancel

Pucynok 3.1 — Hacrpotika workspace

B oxne Hactpoiiku paboueil obnmactu (pucyHok 3.1) Hy)KHO BBIOpaTh M yKa3aTh IMyTh K
pabouemMy MPOCTPAHCTBY, Ie OyAYT HAXOAMTHCSA MPOEKTHl MO paboTe ¢ MUKPOKOHTPOJIEPOM

K1921BI'015. M0>XHO pacroyIoKUTh B JIIOOOM YI0OHOM MeCTe.

Hanee, yto6b! 106aBuTh rotoBble MpoekThl U3 NIIET RISKV SDK HyxHO nepemecTuth
ux u3 karamora niiet riscv_sdk\projects\NIIET-DEV-K1921VGO15 B co3gaHHBIA KaTaior
workspace 1 UMIOPTUPOBATh UX B pabodee MpocTpaHcTBO. s UMIIOpTa MPOEKTOB 3aXOJIUM B

pasnen File/Import u BeiOupaem Projects from Folder of Archive.

2 Import

=] =

Select

Select an import wizard:

type filter text

b

Analyzes the content of your folder er archive file to find projects and import them in the IDE, E 5 ]

4 = General
JE Archive File
=2 Existing Projects into Workspace
[T} File System
[T Preferences
[} Projects from Folder or Archive
s = GIC++
I [ Git
I+ = Install
> = RPM
» [= Run/Debug
i = Team
i = TextMate
> = Tracing
= XM

m

Cancel

-

Pucynox 3.2 — Umnopt mpoekToB B pabodyro 001acTh



Jlanee BbIOMpaeM HEOOXOIUMBIE ISl UMITOPTA MPOEKTHI (CM. pUCYHOK 3.3).

% Import Projects from File System or Archive | E %
Import Projects from File System or Archive s
i v i
This wizard analyzes the content of your folder or archive file te find projects and import them in the IDE. /
Importsource  D\temp\KI921VG015 ~ [ Directoy.. || Archive.. |

type filter text Select All

Folder Import as Deselect All
[7] K1921VG015
[¥] K1921VGO15\Run_leds Eclipse project
[¥] K1921VGO15\adcsar Eclipse project
[¥] K1921VG015crelt Eclipse project
[¥] K1921VGO15\flash Eclipse project
[¥] K1921VG015 pmu Eclipse project
[¥] K1921VGO15\power_off Eclipse project
[¥] K1921VGO15\rte Eclipse project
[¥] K1921VG015Yspi Eclipse project
[¥] K1921VGO154trng Eclipse project 11 of 11 selected
[¥] K1921VGO015\tsensar Eclipse project [} ide alteachy apen projecis

[] Close newly imported projects upon completion

Use installed project configurators to!
[V] Search for nested projects

[V] Detect and configure project natures

Working sets

[] Add project to working sets Mew...

Select...

Show other specialized import wizards

@- Mext > [ Finish ] I Cancel I

Pucynoxk 3.3 — Bei6op npoekToB a1 uMnopra B pabouyro 001acTb

[Tocne wMmmopTHpOBaHUS BBHIOpAaHHBIE MPOEKTHI MOSBATCS B OKHe Project Explorer
(cM. pucyHok 3.4).

5 Project Explorer =
[ h_i:,- adcsar

» g crcl6

;> b§ flash

s {3_—‘3- prmu

[ h_% power_off
» {3_—0,,- rtc

i s Run_leds
» e spi

fr h_if- trng

3 h_—c,- teensor

Pucynok 3.4 — OKkHO ¢ UMITIOPTHUPOBAHHBIMHU IPOEKTAMHU

Ilar 5 — Coopxka npoexra aias K1921BI'015

st Toro, uToOBbl cOOpaTh MPOEKT C MPUMEPOM HEOOXOIUMO NPEABAPUTENHHO 3alTH B
HACTPOMKHU NMpoekTa (HakaTUEM IMpaBOW KHOMKHU MBIIIM 110 HAa3BAaHUIO MpoeKTa B OkHe Project
Explorer u BbIOOpOM BO BCIUIBIBaIOIEM OKHE KHONKH Properties). Jlangee Hy»HO BbIOpaTh pasien
“C/C++ Build”, Bxmanky “Settings / Tool Settings” u 3aremM HUYETO HE U3MEHSS HaXKaTh BHU3Y
okHa kHOTKY “Apply and Close”. 310 HeoOXoaAMMO /a1 OOHOBICHHS M MPUMEHEHUS] HACTPOEK
MpPOeKTa (CM. pUCYHOK 3.5).



type filter text - Settings

=l v 3
; i
|» Resource
Builders
a4 C/C++ Build Configuration: [DEbUQ [ Active ] '] lManage Cunﬁgurations...]

Build Variables
Environment

Logging %3 Tool Settings | 53] Toolchains| ‘ Devicesl ﬂ Container SettingsI ,ﬁ' Build Steps! 17 Build Artifact|
Settings
Tool Chain Editor @ Target Processor Command:  $fcross_prefix}3{cross_c}8{cross_suffix}
> C/C++ General (2 Optimization All options:  _DHSECLK VAL=16000000 - 5
Linux Tools Path (2 Warnings DRETARGET -DSYSCLK_PLL -
 MCU @ Debugging =

DCKO_PLLO -L./platform/include -

Project Natures L./platform/Idscripts -std=gnull

[

%3 GMNU RISC-V Cross Assembler

Project References (22 Preprocessor

Refactoring History (2 Includes

Run/Debug Settings (# Warnings Expert settings:

Task Tag i MicceRanesis , Command ¢, AND} Steross.toolchain_flags} S{F
1> Validation 4 %3 GNU RISC-V Cross C Compiler line pattern:

WikiText (22 Preprocessor

@ Includes
@ Optimization
@ Warnings
@ Miscellaneous
%3 GMU RISC-V Cross C++ Compiler
(2 Preprocessor
(2 Includes
(22 Optimization
@ Warnings
@ Miscellaneous
%5 GMU RISC-V Cross C++ Linker
@ General
@ Libraries
@ Miscellanecus
%3 GMNU RISC-V Cross Create Flash Image
(22 General
83 GMNU RISC-V Cross Create Listing
(22 General
%3 GNU RISC-V Cross Print Size
@ General

1Y

[

[

1Y

1Y

’ Restore Defaults ] ’ Apply l

E-Apply and Cl 05&1 [ Cancel l

Pucynok 3.5 — Hacrpoiiku npoekta B Syntacore IDE

ITocne oOHOBIEHHS HACTPOEK MPOEKTAa MOXKHO CcoOpaTh MPOEKT (Ha)KaTHEM IPaBOMl
KHOITKY MBIIIIH TI0 Ha3BaHUIO MPoekTa B okHe Project Explorer u BBIOOpOM BO BCIUIBIBAOIIEM OKHE

kHomnku Build Project). O pesynpTaTe cOOpKHM MOXKHO Y3HATh M3 OKHA KOHCOJIH, MPUMEP YKa3aH
Ha pucyHke 3.6.



J=| Tasks B Console 3¢
CDT Build Conscle [Run_leds]

Invoking: GNU RISC-V Cross Print Size
riscve4-unknown-elf-size --format=berkeley -x --totals "Run_leds.elf"
text data bss dec hex filename
BxcB32 @xVac  @xa@@ 55774 d9de Run_leds.elf
BxcB32 @xJac  @xal@ 55774 d9de (TOTALS)
Finished building: Run_leds.siz

13:36:56 Build Finished. @ errors, 8 warnings. (took 4s.256ms)

Pucynox 3.6 — Pe3ynbTaThl cCOOpKH ITPOEKTa

lar 6 — YcranoBka apaiisepoB JTAG-3myssiTopa

UroObr ycranoButh aApaiiBepel s JTAG-smynstopa (takumx kak «J-Link» wmm
oTiaxuuk, nocrpoeHHslii Ha UC FT2232), coBmecTumbIX ¢ ucnoib3dyeMelM B Syntacore IDE
otnamuukoM «OpenOCD» Heobxomuma mporpamma «Zadig». Ckayath ee MOXKHO IO CCBIJIKE:
https://zadig.akeo.ie.

[Mogxmounte JTAG-amantep k USB-nopty Bamtero I1K. Jloxaurech, moka 3aKOHYUTCS
npolexypa aBTOMaTHUYeCKOW YCTaHOBKHM JpaiiBepoB cpeactBamu Windows. HeszaBucumo ot
YCIEMTHOCTH e€ pe3yIbTaTa 10 OKOHYAHHUHU 3aITyCTHTE TporpamMmy «Zadigy» (cM. pucyHok 3.7).

4 Zadig [ =l &2 -
Device QOptions Help

ik > | [ edit

Driver  (NONE) = WinUSE (v6.1.7600. 16385) A More Information

WinlJSB (libusb
USBID 1366 0101 [ | | i N,
5 Install Driver |V libusbi
wcDs X

WinUSB (Microsoft;

5 devices found.

Pucynok 3.7 — 'naBHOe okHO nporpaMmel Zadig

B menio «Options» mocraBbTe ranmouky «List all devices». B Bbeimagaromem cnucke
BbIOEpUTE HCIIONb3yeMOe YCTpoHcTBO (B Hamem mnpuMmepe «J-Link») wunam HeusBecTHOe
yCTpOHCTBO (yOenuTech B TAKOM cily4ae, 4YTo 3TO MMEHHO jtag BeiHMMasA/BcTaBisist USB kabens).
B ctpoke crmpaBa ot crpenku BwIOepuTe npaiBep «WinUSB (v.xxxx)». HaxxmMute Ha KHOIKY
«Install Driver» (ecnu KHOIKa Ha3bIBaeTCs MO-APYroMy, 3HAYUT Yy Bac YCTaHOBJIEHBI JIpyrue
npaiiBepa W HY)KHO HaxaThb «Replace Drivery). [lpaiiBepa ycranoBieHbl. OgHAKO MO OIBITY
JKCIUTyaTalMi pekoMmeHayercsi BbIHYTh/BcTaBuUTh JTAG n3 USB kommbioTepa — 06e3 3TOro
JpaiiBep MOXKET He 3apaboTath. B HEKOTOPHIX ciydasx TpeOyeTcs nepesarpys3ka. B aucnerdepe
YCTPOMCTB Ha BKJIaAKe ¢ ycTpoicTBOM JTAG 10 KHONIKE «CBEJIEHUS» JOJIKHO OTKPBIBATHCS OKHO
C IOXO0XHUM COJIEPKUMBIM, YKa3aHHOM Ha PUCYHKe 3.8.
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https://zadig.akeo.ie/

= . W o
®ain  feicteme Bug  Cnpaexa
e Aol =N 7 Sl 8
4 Mad
‘g DVD » CD-ROM guckosops:
g IDE ATA/ATAPI konTponnepst

4§ Universal Serial Bus devices - i
i g JLlink . .

4 Bamapen mei Doadnen | Coepersin |

R, Bugeoasantepst

& Ancrosuie ycrpoiicTea - Hink

:4 -5 Jpyrwe ycrpoiictea
i 5 Mepudepwiinoe ycrpoiictee Bluetoo

MNocTasune npatsepa;  lbustecorg
[iava paspabomku: 18.06.2013 =
Bepcun apaiisepa: 6.1.7600.16385

Lipposan nogwes:  USEVVID_12864PID_0101 fibwdi

g Hink aulogeneraiad)
Pafins gpaiisepos: Caegesmn | MpocmoTp caeneHmii o daiinax opaisepos
g/ C:\Windows\system 32\DRIVERS winusb sys Othosnervie man P
C:\Windows'system32\WdfColnstaller01011.dil | Orosus... yoTpoRcTEa R
C:\Windows'system32\WinUSBCo lnstaller2 dil
Ecm yctpoiscteo e paboTtaeT nocne
l Omcamm | ofHoENeHME APEARERS. OTICAT
BOCCTAHEBMEAET NPaxHIi ADAABSD.
[ 0 | O GparHoro yeTpodcTea
Il Nocrasuusc Microsoft Comaration Yaanute | Ynanerwe mpaABEDa (AN ONbiTHoN).
I Eercinwaina: £.1.7601.17514 fwin7sp1_im 101115-1850)
Aetopcxwe npasa: @ Microsoft Corporation. All rights reserved, 0K | Omera | l

Leposan noarmes:  Microsoft Windows

Pucynok 3.8 — CBegenust o daitnax apaiiBepos

W3 pucyHka BuAHO, 4TO wHcHoib3oBaH apaiiBep «WinUSB». Ecau npaiiBep He
YCTaHOBWJICSI WJIM He paboTaeT, MOXKHO NomnpoOoBaTh HaxaTb Ha KHOMKY «Install Drivery
HECKOJIbKO pa3 (eciu «Zadig» coobIaeT, 4To ycTaHOBKA HE yJianach), BoIHYTh/BcTaBUTh JTAG u3
USB, nepe3arpy3uTb KOMIIbIOTEp, OTKJIIOUHUTh aHTUBUPYC, 3allyCTUTh MPOTrpaMMy C IpaBaMu
aJMUHHCTpaTOpa, BKIOUUTE ciyk0y "llentp oO6HoBnenus Windows" (eciu oHa OTKIIOYEHA),
IIPOBEPUTH COCTOSIHUE YCTpoiicTBa B aucneryepe ycrpoiictB Windows. UToObl BepHYThCS K
crangapTHeIM JpaiiBepaM JTAG s paboTel ¢ Apyroil cpenoi, B JUCHETYEpE YCTPOUCTB
Windows naiiguTe cBoe yctpoiictBo (Hampumep J-Link), mpaBoit kHOmkoit — OOHOBUTH
JpaiiBepbl... — BBIMOIHUTE MOMCK JpaiiBepoB Ha 3TOM KoMIbloTepe — BpiOparh npaiiBep u3
CIIMCKa YK€ YCTaHOBJIEHHBIX" U BbIOpaTh, Haripumep, "J-link driver".

[Ilpumeuanue: npu 3ameHe npaiiBepoB Ha Windows 10 ¢ momompto mporpammbl «Zadigy
cienyeT co0JoaTh OCTOPOXKHOCTD, MIOCKOJIBKY MOXKHO 3aMEHHTH OOIIMi (generic) apaiBep, KOTOPBIH
Windows MO)KeT aBTOMaTHYECKHU UCITOJIb30BaTh IIPH MOIKIOYCHUN HOBOTO ycTpolicTBa. Generic-apaiiBep
MOKET OJHOBPEMEHHO HCIOJIb30BaThcsi HeckonbkumMu USB-yctpoiictBamu. I[locie Takod mpoueaypsl
OCTaJIbHBIE YCTPOHCTBA IEPECTaHyT HOPMAJIbHO (PYHKIIMOHUPOBATS.

lar 7 — HacTpoiika u 3anyck otJjago4Hoi ceccum aias K1921BI'015

Jlnst HacTpOWKM OTJIAZOYHOM ceccuu i paboThl ¢ MUKpoKoHTposuiepom K1921BI'015

CHayaJja Hy>KHO BKIJIIOUUTH pexxuM nepcrnektussl “Debug” kaomnkoit “Open Perspective” B mpaBom
BepxHeM yriry pabouero okHa Syntacore IDE (cm. pucynok 3.9).

11



[ 2 Open Perspective E@g . =
| &

%C!C++ = "
% CMSIS Packs

# CodeRed
AsDebug

[ Docker Tooling

#55 GDB Trace

e Git

&L‘I‘I’ng Kernel
EOSTracing Overview
|..D Resource (default)
éDTeam Synchronizing
Tracing

XML

Use F2 to display the description for a selected perspective.

T .

\

Pucynok 3.9 — Bxirouenue pexxuma Debug

3areM HY>KHO 3aiiTH B HACTPONKHU OTJIaJIKU BIOPAHHOIO MPOEKTa (cM. pucyHok 3.10).

F-O Q- F-il~

(no launch history) ia

Debug As k
Debug Configurations...

Organize Favorites...

Pucynoxk 3.10 — Hactpoiika koH(purypamum oTiaaxku

[Tpu otkpeiTuu okaa Debug Configurations TBOWHBIM IMETYKOM MBIIIM IO BKJIAJKE
“GDB OpenOCD Debugging” coznaem o0OTiaJ04HYI0 KOH(PUIypanuio BBIOPaHHOTO IMPOEKTa
(cm. pucysok 3.11).
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& Debug Configurations B| R

Create, manage, and run configurations

B ¢ =] x| S MName: Run_leds Debug

type filter text [E/ Main | % Debugger| = Startup| &~ Source| [[] Common | &, SVD Path
C/C++ Application .
Project:
C/C++ Attach to Application L
Y

C/C++ Container Launcher Run_leds

C/C++ Postmortem Debugger C/C++ Application:

E? * EET ote Application DA\temp\K1921VG015\Run_leds\Debug)\Run_leds.elf
11 JL++ nr

GDB Hardware Debugging Variables... ] [Search Project‘..] [ Browse... ]
4 [c] GDB OpenOCD Debugging
[€] Run_leds Debug
GDB QEMU Debugging Build Configuration: | Select Automatically V]
GDB SEGGER J-Link Debugging
@ Launch Group

Build (if required) before launching

() Enable auto build () Disable auto build

(@ Use workspace settings Configure Workspace Settings...

4 I 2

Filter matched 12 of 12 items [ Revert H Apply ]

':?;' [ Debug ] [ Close ]

Pucynok 3.11 — Co3nanue 0T/1a104HOM KOH(UTYpaIlH TPOEKTa

B crpoke “C/C++ Application” HyxHO yka3zaTh myTh K .elf ¢aiiny, cozganHomy npu
coopke npoekta. Habop onmuii koHbuUTrypaluu oTiiaauuka HaxoauTes Ha Bkiaaake “Debugger” B
pazznene “Config options” (cMm. pucyHok 3.12).

CocraB Habopa oniuii KOHDUTYypaLun:

-s ${eclipse_home}/../tools/share/openocd/scripts

-s ${eclipse_home}/../tools/share/openocd/scripts/interface/ftdi

-s ${eclipse_home}/../tools/share/openocd/scripts/interface

-s ${eclipse_home}/../tools/share/openocd/scripts/target

-fjlink.cfg

-fk1921vg015.cfg

-¢ "init;halt"

Ecnu ucnone3yercst oTiag4uuk, oTanuHbld oT jlink, Toraa B crpoke -f jlink.cfg BMmecTo
jlink.cfg HeoOxomuMoO yKa3aTh KOH(UTYpallMOHHBIN (aiin ucnoab3yemoro oraaauuka. I1yTs k
MECTOHAXO0KACHUI0 KOH(PUTypallMOHHBIX (aiinoB: sc-dt/tools/share/openocd/scripts/interface.

[Tpu ucnonp3oBaHuK MakeTHO-0TAan04HOM matel VG015 DK paspabotku 113 BocTtok,
¢ ycranosneHHo MC FTDI na nuare, HeoOX0AMMO HCIIOJIb30BaTh KOH(PUTYpALMOHHBINA (aiin
vg015 dev_onboard ftdi.cfg. B Takom cnyuae 3amensiem cTpoky «-fjlink.cfg» Ha
«fvg015 dev onboard ftdi.cfgy.
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& Debug Configurations

Create, ge, and run config

type filter text
[€] C/C++ Application
[E] ©/C++ Attach to Application

MName: Run_leds Debug

|j Main Enebugger- B Startup &5 Source| [0 cDmman_% SVD Path
Open0CD Setup
[¥] Start OpenOCD locally

[E] &/C++ Container Launcher
[E] C/C++ Postmortem Debugger
[€] C/C++ Remote Application
Cif C/C++ Unit

[£] GDB Hardware Debugging

Executzble path:

Variables...

(te change it use the glebal or workspace preferences pages or the project properties page)

${eclipse_home}/../tools/bin/${openocd_executable}

Actual executable:  D:\temphsc-dt-2023.11-win\sc-dt\eclipse\/../tools/bin/openocd

4 E GDB OpenOCD Debugging GHE port 333
o [&] Run_leds Debug Telnet port: 4444
[z | GDB QEMU Debuggin:
=] g9ing Tel port: 6666 £

[£] GDB SEGGER J-Link Debugging

. Launch Group Cenfig options:

-5 Seclipse_home}/../tools/share/openocd/scripts -
-5 §{eclipse_homel/../tools/share/openocd/scripts/interface/ftdi ]
-5 Seclipse_homel}/../tools/share/openocd/scripts/interface

-5 Heclipse_homel/../tools/share/openocd/scripts/target i

Allocate console for Open0OCD Allocate console for the telnet connection

GDE Client Setup
[¥] Start GDB session

Executable name:

Browse... | | Variables...

Actual executsble:  D:\temphsc-dt-2023.11-win\sc-dt\eclipsel/../riscv-gec/bin/riscvbd-unknown-elf-gdb

${eclipse_homel/../riscv-gcc/bin/riscvid -unknown-elf-gdb

Other options:

Commands: set remotetimeout 10 F

set remote hardware-breakpoint-limit 2

] m ] »
Revert Apply

Filter matched 12 of 12 items

@ [ Debug ] | Close

Pucynoxk 3.12 — HabGop koH(purypamum oTiaaduka

Tenepy mnpum Haxaruu kHomku Debug coOpaHHbIi mpoekT OyznerT 3amucaH B
MHUKPOKOHTPOJUIEp M 3alyllleHa ceccUsl OTIaJku. B nanbHeimeM oOTiaaky MOXHO Oyzer
3amycKaTh OBICTpEe, UCTIOJb3Yys UCTOPHIO 3aITyCKOB (CM. pUCYHOK 3.13).

F-O- Q- ™y~

1 Run_leds Debug

el
Debug As [

Debug Configurations...

Organize Favorites...

Pucynoxk 3.13 — 3anyck paHee CKOH(UTYpUPOBaHHON OTIaJOYHON CECCUU

Ilar 8 — Co3nanune HoBOro npoekra s padorsl ¢ K1921BI'015

[Ipn co3manum HOBOro MpoekTa Juisi paboTbl ¢ MHKpokoHTposuiepom K1921BI'015
Han0oJiee MPOCTHIM CIIOCOOOM OyIeT KOIMMPOBAaHUE U KOPPEKTUPOBKA OJHOTO U3 MIPUMEPOB.

J171s 3TOT0 HY>KHO B3SITh OJJUH U3 MPUMEPOB MPOEKTOB, OYUCTUTD €T0 (Ha)KaTHEeM IpaBoOi
KHOTIKH MBIIIIN 110 Ha3BaHHIO IpoeKTa B okHe Project Explorer n BEIOOpOM BO BCILIBIBAIOIIEM OKHE
kHonku Clean Project) u 3aTeM cKkomMpoBaTh €ro (Ha)KaTHEM BO BCIUTBIBAIOIIEM OKHE KHOMKH
Copy, a 3ateMm Paste), u HakoHell BHIOpaTh Ha3BaHME JUIsI HOBOro mpoekrta. [Ipumep cosznaHus
KOIUU MpoeKTa n300pakeH Ha pucyHke 3.14.
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r Eﬂé rtc

- e Run_leds

» h_—‘t,,- Run_leds2-Copy
b e spi

Pucynok 3.14 — Co3ganue Konuu npoekTa

B HOBOM coO31aHHOM T™IpOeKTe OOJBIIMHCTBO HACTPOEK OyayT 3auMCTBOBaHbBI U3
CKOTIMPOBAHHOTO (POAMTENBCKOr0) mpoekTra. Heobxoammo OyneT TONBKO Tepen 3amycKoM
OTNAJAKU  CO3JaThb OTJIQJ0YHYI0 KOH(PUIYypalui0 [ HOBOTO IIPOEKTa, B  CTPOKE
“C/C++ Application” kotopoit ykazate myth K .elf-daiiny, co3manHOoMy mpu cOOpke HOBOTO
npoekTa (cM. pucyHok 3.11 u3 pazaena «Illar 7...»). Hactpoiiku u3 noapazaena “Config options”
N00aBIIATH HE MOTPedyeTcs, HOCKOJIBKY OHU OYyAyT 3aMMCTBOBAHbBI M3 CKOIMPOBAHHOTO MPOEKTA.
UroObl BO BpeMs OTIAAKKA TMOJY4YUTh JOCTYH K perucrpam mnepudepuiHbx OJI0KOB
MHUKPOKOHTPOJUIEpa HEOOXOAMMO TpH KOHPHUTYypanmud OTIAJKH YKazaThb HyTh K .Svd-daiimy
(cMm. pucyHok 3.15). Cam .svd-aiin MoxHO B3sTh B KaTanore: niiet_riscv_sdk\tools\svd.

& Debug Configurations [ = =

Create, manage, and run configurations

-' A = [ R
L .E{.; il X | = || Mame:  Run_leds2-Copy Debug
type filter text | Main | %5 Debugger | = Startup | % Source | [ Common | =, SVD Path|
[©] C/C++ Application SVD file (used by the peripheral registers viewer; may be .svd.zip)

% ?EH ‘z‘ttat‘h_ o T’p"‘fm” File path: D:\temp\K1921VGQO15\K1921VGA15.5vd
c A+ + Lontamner Launcher

[©] C/C++ Postmortem Debugger
[c] C/C++ Remote Application
Cif C/Ce+ Unit
[] GDB Hardware Debugging
[©] GDB OpenOCD Debugging
[£] MewProject_k1921vg015 Deby
[] Run_leds2-Copy Debug
[©] Run_leds Debug
[] =pi Debug
[£] GDB QEMU Debugging
[] GDB SEGGER J-Link Debugging
& Launch Group

[

< m b [ P— l I — l

Filter matched 15 of 17 items

(,?:' l Debug ] ’ Close ]

Pucynoxk 3.15 — I[Toaxmouenne SVD-daiina
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Ecau Tpedyercst co31aTh HOBBIH NMPOEKT € HYJIA NOTpedyeTcs:

1. Co3znaTh HOBBIN MPOEKT, UCIONB3ysd Habop uHCTpyMeHTOoB RISC-V Cross GCC
(cM. pucyHok 3.16).

.

= == ==

C Project —

Create C project of selected type |

Project name: NE‘WPI’OJ ect;l;igﬂvgﬂiS .

Use default location

Lacation: | DhvternphK1921VG01 5\ NewPraject_k1921vgl15 Browse..,
Choose file systern: | défault

Project type: Toolchains:

& Empty Project < Cross GCC

& Syntacore SCRx C/C++ Project - RISC-V Cross GCC
@ Syntacore RV32/64GC ANSI C/C++ Proj| =
& Helle World AMSI C Project T
@ Hello World RISC-V C Project -
]

| 1 | b

Show project types and toolchains only if they are supported on the platform

@ l

<Back || Net> ][ Finish

Pucynok 3.16 — Beibop Toolchains amst HOBOro mpoexTa

2. Cosznath Karajor moj; Ha3zBaHueM «platform» B karajore ¢ Ha3BaHHEM HOBOTO
npoekTa B paboueil cpene workspace (cM. pucyHok 3.17). CkonupoBaTh BHYTpb Kartajiora
«platformy KaTaJloru «Includey, «ldscriptsy, 31 «Source» (HaxomsTes B
niiet_riscv_sdk\platform\Device\K1921VGO15).

g

¥nopagounts v JoBaeute B GuBnuoTeky v OBLwmii goctyn » »

o @

o

-

W WsBpannoe
& OneDrive

& 3arpyzku

=l Hegaenne mecta

Wrag

| . Include

. ldseripts

.. Source

Pazmep

Manka c daiinanu
Manka c daitnann

Manka c painanmn

Bl PaBounii cron

Pucynok 3.17 — Conepxanue katanora platform

3. VYcranoButh ¢iarn —march u —mabi B HacTpoilkax CO3JaHHOTO
(cm. pucyHok 3.18).

MIPOEKTa

16



£ Properties for NewProject_k1921vg015 |.7Ei,|

type filter text Settings Qrcrr 8
> Resource
-
Builders —
& C/C++ Build Configuration: [Debug [ Active ] v] [Manage anﬁgugatigpg__,]

Build Varizbles
Environment

Logging B3 Tool Se‘d:ings! 5] TDoIchaiﬂS!E’; Devices| u Container Settingsl .ﬁ' Build Steps| Build Artifact| »y
Settings
Tool Chain Editor @ Target Processor Architecture [RVM (-march=n32i%) v]
b C/Ce+ General & Optimization Multiply extension (RVM)
Linux Tools Path (2 Warnings : :
5 MCU @ Debugging [7] Atomic extension (RVA)
Project Matures 4 3 GNU RISC-V Cross Assemnbler Floating point [S'{ngle precision extension (RVF) v] L
Project References (2 Preprocessor et rie T N 3
Run/Debug Settings (2 Includes )
Task Tags @ Warnings Dilens tefon
1+ Validation (2 Miscellaneous Integer ABI [ILpsz (-mabi=ilp32%) v]
WikiText 4 83 GNU RISC-V Cross C Compiler
@ Preprocessar Floating peint ABI [Sing}e precision (f} v]
(% Includes Tuning [Toolchain default V]
(2 Optimization
@ Warnings Code model [Tuolchain default v]
@ Mecellaneats Small data limit 8 I
a 3 GNU RISC-V Cross C Linker =
@ General Align [Stiict (-mstrict-align) ']
(2 Libraries [T] Small prologue/epilogue (-msave-restore)
@ Mecellaneois | Force string operations to call library functions (-mmemcpy]
a 3 GNU RISC-V Cross Create Flash Image -
@ General Other target flags
4 53 GNU RISC-V Cross Print Size
(2 General -
® EApply and Close] l Cancel
Pucynoxk 3.18 — YcranoBka ¢iaaros—march u —mabi
)
4. [Iponucare nyTu K 3aroioBouHbIM (aiinam u ckpunrtam B pasaene GNU RISC-V

Cross Assembler (cm. pucynok 3.19) u B pasgene GNU RISC-V Cross C Compiler
(cM. pucyHok 3.20).

-
& Properties for NewProject_k1921vg015 _E._Sg_
type filter text Settings - v §
1> Resource
Builders —
4 C/C++ Build Configuration: [Debug [ Active | v] [Manage Conﬂgugatigns,,,]

Build Variables
Environment

[+ C/C++ General
Linux Tools Path

> MCU
Project Matures
Project References
Run/Debug Settings

(& Optimization

(# Warnings

@ Debugging

3 GMU RISC-V Cross Assembler
@ Preprocessor

[N

@ Includes

Task Tags (2 Warnings
- Walidation @ Miscellaneous
WikiText 4 %3 GNU RISC-V Cross C Compiler

(2 Preprocessor
@ Includes
(2 Optimization
# Warnings
@ Miscellaneous
B3 GMU RISC-V Cross C Linker
@ General
(2 Libraries
(2 Miscellaneous

[

8

2 General
B3 GNU RISC-V Cross Print Size

9

83 GMU RISC-V Cross Create Flash Image

-_—
Logging i3 Tool Settings| & Too\chains! f | Devices| 0 Container Settingsl A Build Steps| Build Artifact| *;

Settings i ]
Tool Chain Editor % Target Processor Include paths (-} 2 8 38 ;‘}‘ &I |

../ platform/Idscripts

/pl finclude

Include system paths (-isystem)

ad a s

m

Include files (-include)

prply and Close i [

Cancel

]

Pucynok 3.19 — Ykazanue myreit Ay TpaHcisTOpa accemoepa
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£ Properties for MewProject k1921vg015

type filter text

> Resource
Builders
4 C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
[» CfC++ General
Linux Tools Path
r» MCU
Project Matures
Project References
Run/Debug Settings
Task Tags
1> Walidation
WikiText

Settings

Configuration: [ Debug [ Active ]

'] [ Manage Conﬂgura‘tiom...]

———
3 Tool Settingsl 3 Toolchains

Devices‘ ﬂ Container Sett'mgs| .ﬁ‘ Build Staps| :;-':‘.' Build Artifact| B

(2 Target Processor
(2 Optimization
(2 Warnings
(2 Debugging
4 83 GNU RISC-V Cross Assembler
@ Preprocessor
# Includes
2 Warnings
(# Miscellaneous
4 B GNU RISC-V Cross C Compiler
(22 Preprocessar
@ Includes
# Optimization
2 Warnings
(# Miscellaneous
4 53 GNU RISC-V Cross C Linker
(2 General
@ Libraries
# Miscellaneous
a4 %3 GNU RISC-V Cross Create Flash Image

i Include paths (-I)

LER TR =Rl

n

Include system paths (-isystem) L= A=l

(2 General | Include files (-include) 80852
4 B3 GNU RISC-V Cross Print Size
(# General -
< I | »
® |Apply and Closel [ Cancel ]

Pucynox 3.20 — Ykazanue myteit 11 komnuisitopa Cu

5. VYka3aTh TUPEKTUBHI Npenporieccopa (CM. pucyHok 3.21).
s T ™
£ Properties for NewProject_k1921vg015 C] &
type filter te;t Settings Sy ch v 8
1> Resource
-
Builders —
4 C/C++ Build Configuration: [Debug [ Active ] '] [Manage Configurations...
Build Variables
Environment
————— =
Logging i3 Tool Settings | & Toolchains| De\.r'rces| 0 Container Sett'mgs| # Build Steps| " Build Artifact|
Settings
Tool Chain Editor (8 Target Processor [] Do not search system directories (-nostdinc)
i C/C++ General @ Optimization [| Preprocess only (-E)
Linux Tools Path (# Warnings - : : 5 ]
Defined bols (-0 =R = il |
» MCU @Debugging ‘ ned ymbal bl €& 8 il 'Qll
Project Natures 4 8 GNURISC-V Cross Assembler =
Project References @ Preprocessor Ei?ffil_
Run/Debug Settings (2 Includes ko iih
= E =
Task Tags (# Warnings
1 Validation @ Miscellaneous
WikiText 4 3 GNU RISC-V Cross C Compiler
@ Preprocessor
(# Includes
@ Optimization
(# Warnings
(2 Miscellaneous b
4 B3 GNU RISC-V Cross C Linker
@ General . — ]
(& Libraries Undefined symbols (-U) & 358
@ Miscellaneous
4 B3 GNU RISC-V Cross Create Flash Image
@ General
4 B3 GNU RISC-V Cross Print Size .
1| — ) m | »
@ |Appry and Closel [ Cancel ]
L

Pucynok 3.21 — Ykazanue TupeKkTUB Mpenporeccopa
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VYka3zare MmyTh K CKPUNTY JIHHKEpa,
(cm. pucyHok 3.22).

a Tak)Ke BBIOpaTh HACTPONKM JMHKEpa

& Properties for NewProject k1921vg015 |__E =
type filter text Settings =l e e
i Resource
Builders IE
4 C/Cer Build Configuration: |Debug [ Active] ~ | [Manage Configurations...|
Build Variables
Envirenment
Legging B Tool Settlngs‘ 5] Toolchams! l Dewces| ﬂ Container Seﬁlng;| .b‘ Build Steps| *" Build Artlfact| b
Settings i
Tool Chain Editor (% Target Processor | Seript files () 28858 |
1 C/C++ General (# Optimization -
Linux Tools Path 2 Warnings LApiaHaImyicts
p MCU (= Debugging
Project Matures 4 B GNU RISC-V Cross Assembler
Project References @ Preprocessor
Run/Debug Settings (2 Includes
Task Tags @ Warnings
1 Validation (2 Miscellaneous
WikiText a B85 GNU RISC-V Cross C Compiler
(2 Preprocessor
@ Includes
(£ Optimization L
@ Warnings 3
@ Miscellaneous
4 ) GNU RISC-V Cross C Linker
@ General
@ Libraries
(# Miscellaneous
4 B85 GNU RISC-V Cross Create Flash Image
(2 General
a4 B GNU RISC-V Cross Print Size
@ General
Do not use standard start files (-nostartfiles)
] Do not use default libraries {-nodefaultlibs)
[ Mo startup or default libs (-nostdlib)
Rernove unused sections (-Xlinker --gc-sections)
[ Print removed sections (-Xlinker —print-ge-sections)
[] Omit all symbol information (-s)
l Restore Defaultsl l Apply I:
® iApply and ClDLEI [ Cancel ]

Pucynok 3.22 — Vka3aHue nyTu K CKpUITY JIMHKEPA
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7. VYkazare OMOIMOTEKU JIMHKEPA U ITYTh K HUM (CM. pUCYHOK 3.23).

2 Properties for NewProject_k1921vg015 _E A
type filter text Settings Dy v §
1> Resource
Builders b
4 C/C++ Build Configuration: lDehug [ Active ] 'l lManage Conﬂguratlons...]
Build Variables
Environment
Logging BB Tool Setting;! 3] Toolchains | B Devicesl 0 Container Setting;l # Build Steps! Build Artifact| P
Settings
Tool Chain Editor (% Target Processor Libraries (-]
> C/C++ General @ Optimization
Linux Tools Path 2 Warnings z
» MCU (2 Debugging
Project Matures 4 %) GNU RISC-V Cross Assembler L
Project References g Preprocessor 3
Run/Debug Settings (£ Includes
Task Tags g Warnings
1> Validation @ Miscellaneous
WilkiText a 183 GNU RISC-V Cross C Compiler
(& Preprocessor
(2 Includes
@ Optimization
@ Warnings
@ Miscellaneous
a5 ENU RISC-V Cross C Linker Ty L 4
# General
(5 Libraries
(£ Miscellaneous
4 %) GNU RISC-V Cross Create Flash Image
@ General
4 %) GNU RISC-V Cross Print Size
# General -
® [Applyand Close] [ Cancel ]
Pucynok 3.23 — Yka3anue OMOIHOTEK JTUHKEPA U ITyTH K HUM
8. [Tpu HeoOxomuMocTu GopMupoBaHUs (aiiya MPOIMMBKH HYXHO Pa3peliuTh €ro

dopmupoBanue B moapasaene Toolchains (cM. pucyHok 3.24), a 3areM CKOH(MUTYPHUPOBATh
HACTPOUMKHU BBIXOJTHOTO (haijia MpOIIUBKH (CM. pUCYHOK 3.25).

& Properties for NewProject_k1921vg013 =B % |
type filter text Settings orcrx 8
1> Resource E
Builders Architecture: RISC-V -
a C/C++ Build Prefi S i
Build Variables 2l i AR
Environment Suffie
Logsmg C compiler: gee
Settings = =
Tool Chain Editor C++ compiler: g++
[» C/C++ General Archrasr =
Linux Tools Path =
& MCU Hex/Bin converter:  objcopy
Project Matures Listing generator: objdump
Project References -
Run/Debug Settings Size command: size
Task Tags Build command: make
1= Validation 5 4
WikiText emove command:  rm =
|| Prefer local xpacks/.bin path
Toolchain path: S eclipse_home}/./riscv-gec/bin
(to change it use the global or workspace preferences pages or the project properties pag
Build tools path: ${eclipse_home}/../tools/bin
(to change it use the global or workspace preferences pages or the project properties pac
/| Create flash jmage T
Create extended listing
[¥] Print size e
® [Applyand Oose] [ Cancel ]
.

Pucynox 3.24 — Pa3pemenue ¢popMupoOBaHUs BBIXOIHOTO (paiiyia mpommBKU
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& Proprties for NewProject_k1921vg015 =B K
type filter text Settings T v 8
1> Resource

Builders —
4 C/C++ Build Configuration: [DEbUQ [ Active ] '] [Manage Conﬁgurations...]

Build Variables
Environment
Logging
Settings
Tool Chain Editor
[+ C/C++ General
Linux Tools Path
1 MCU

—— f
B Tool Settings! 55} Toolchains | [ | DevicesI 0 Container Setting;l # Build Stepsl

Build Artifact|

(2 Target Processor
(# Optimization
(2 Warnings

(22 Debugging

Output file format (-0) [Raw binary

]

Section: -j text

3

[] Section: -j .data
1

Project Matures 4 1% GNU RISC-V Cross Assembler Other sections (-]} @ 'D @ Q | Q |
Project References (2 Preprocessor ,_ 3
Run/Debug Settings (2 Includes tedcrt : T
Task Tags (# Warnings rodata

1> Validation (2 Miscellaneous
WikiText a4 %3 GNU RISC-V Cross C Compiler

(2 Preprocessor
(2 Includes
(# Optimization
(& Warnings
@ Miscellaneous
B3 GMNU RISC-V Cross C Linker
(# General
(2 Libraries
(2 Miscellaneous
5 GMNU RISC-V Cross Create Flash Image
@ General
B8 GMU RISC-V Cross Print Size
(2 General

1Y

LY

b

@

[Apply and Close] ’

Cancel

Pucynok 3.25 — Hacrtpoiiku ¢popMupoBaHUs BEIXOJHOTO (aiisia MpoIIMBKU

Tenepb BHOBb CO3JaHHBIM MPOEKT roToB Kk cOopke (cM. moapazaen «llar 5 — COopka
npoekta st K1921BI'015») u 3anycky otnaaku (cM. moapasaen «lllar 7 — Hactpoiika u 3amyck
otnagounoi ceccuu st K1921BI015%).
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