PA3E/ 1. YcTaHOBKa nporpamMmmHoro obecneueHus

Yno6Ho paboTtaTtb ¢ KoHTponnepamu cepmuin STM32F1 no cpaBHeHuto core=STM32core (oT pupmbl ST)

— 3arpy3Ka yepes USB, Komnunnauma owyTnmo boicTpee.

HepocTaTku: HeEKOTOpbIe orpaHnyeHua npu pabote ¢ USB Ha STM32F4(TpebytoTca uccneaosaHms,

Hebonblume orpaHuyeHma npu pabote ¢ UART.

Tpebyemble nporpammbl:

= FLProg (Tect Ha Bepcun 7.3.7) [c canTa Flprog.ru];

= Arduino IDE (TecT Ha Bepcun 1.8.15) [aBTomaTom naeT c Flprog];

= ycTaHoBneHHasA B Arduino IDE nnata Arduino DUE. B FLProg oHa y»Ke ecTb;

= STM32CubeProgrammer — c caitTa st.com. Hago byaet 3apeructpmpoBaTbCA.

=  Flashloader Demonstrator (2.8.0) c calita st.com;

= 3arpy3unkn ana F103 [B npunoxkeHum]

= core ST [ https://github.com/stm32duino/Arduino _Core STM32] — ckaumBaTb He 06a3aTe/IbHO,
YCTaHaB/AMBAETCA NO HUXKE NPUBEAEHHOM CCbINKE;

= core ot Rogerclark [https://github.com/rogerclarkmelbourne/Arduino_STM32] — Haao cKkayaTb.

Mpo ycTaHOBKY NpOrpamm M3 CNMCcKa Bbllle OCTaHaBANBATLCA He byaem:
e ycTaHaBnmBaem Flprog (c HUm aBToMaTom maet Arduino IDE) [npeanoyTtuTenbHa NnopTaTUBHanA
Bepcus],
e Flashloader Demonstrator;

MNyHKT 1. FlotoBnm Arduino IDE gna pabotbl ¢ STM32 B cpeae STM32core.

3axoamm B Katanor Flprog/Idev7/, sanyckaem arduino.exe, 3axoanm B gpan/HacTpoiiku:

{ Hactpoitku  Cets

PasMelueHne nanku ckeTyein

sketchbook Ob63op
A3blk penakTopa: System Default + | (HyxeH nepesanyck Arduino IDE)

Pasmep wpudTa: 12

MacwTab uHTepdeiica: AsToMaTuka | 100 T % (HyxeH nepesanyck Arduino IDE)

Tema: Tema no ymonyaHuio ~ | (HyxxeH nepesanyck Arduino IDE)

MokasaTb noapobHbI BeiBoa: [ | Kommunawsa [ 3arpyska

CooBLLEHUA KOMNUASTOPA: Huyero v
[[] Nokasate Homepa cTpok [[] BkntoumTs cBopaumsaHme Koga
MpoBEpATL KOA NOCNE 3arpy3ku [[] cnonb3osaTs BHEwWHWIT peaakTop
MpoBepATL 06HOBNEHUS NPK 3aNyCKe COXpaHATb CKETH NPY NPOBEPKE MW KOMMMAALMN

[] use accessibility features

[ononHuTensHble ccbinkk Ana Menepxepa nnat:  n/dl/package_esp32_index.json,http://arduino.esp8266.com/stable fpackage_esp8266com_index.json ﬁ
I

HAPYyrue HaCTPOMKK MOXXHO PEAaKTUPOBaTE HENOCPEACTEEHHO B Qanne:

C:\Users\Academy\Desktop\fiprog757\ideV7\portable\preferences. txt

OK OTMeHa

[ob6asnaem B [JononHUTeNbHbIE CCbIIKM ANnA MeHearKepa nnaTt CTPoUKy

https://github.com/stm32duino/BoardManagerFiles/raw/master/package stmicroelectronics index.json




| HacTpoitkn  Cetb

PasMelLeHne nanku ckeTyen

sketchbook Obzop
| Ssbik pepakTopa: System Default + | (HyxeH nepesanyck Arduino IDE)
| Pasmep wpudTa:
@ NononHutensHbie ceuinku gna Menepkepa nnat X

| MacwTab uHTepdeiica

Tema: BeseauTe aononHuTENsHbIE URL, KaXXabii B HOBOW CTPOKE

.| |https://dl.espressif.com/dl/package_esp2Z_index.json
Mokasate l'IOnDOGHbIM http://arduino.espB2€6.com/stable/package_espB266com_index.json
https://github.com/stml2duino/BoardManagerFiles/raw/master/packa

stmicroelectronics index.3
CoobiweHns KoMImnaT|

[[] Noxasats Homepa

HaxxMuTe ana nonyyYeHns pecypcos ana paboTel ¢ HeodUUMaNEHEIMK NNaTamMm

MpoBEpATL KOA M
| OK OTMeHa
MposepaTs oﬁnoq

i []Use accessibility features

[JononHUTensHbIe cCbinku Ana Meseaxxepa nnat: n/dl/package_esp32_index.json,http://arduino.esp8266.com/stable /package_esp8266com_index.json

[Apyrue HaCTPOIKM MOXKHO PEAaKTUPOBAaTL HENOCPEACTBEHHO B daine:
C:\Users\Academy\Desktop\fiprog757\ideV7\portable\preferences. txt
(Tonbko koraa Arduino IDE He 3anyweHa)

OK OTMeHa
Hanee 3axogum UHCTpymeHTbl/MnaTbl/MeHeaep nnar...,
@ o @ sketch_jul07a | Arduino 1.8.15 - 0O X pd
®Qaiin MNpaska Ckery WMHcTpymenTol MNomoue
AsTo®opmartnposarne Ctrl+T
ApXMBWPOBATE CKETY
sketch_jul07a WcnpaenTs KOAMPOBKY W NEPE3arpysuTh k50
void setup() { Ynpaenate Bubnuorekamu... Ctrl+Shift+|
/ put your set MoHuTop nopra Ctrl+Shift+M
LRI, } lMnoTrep no nocnegoeatensHomy coeguHennto  Ctrl+Shift+L
OTmMeHa
void loop() WiFi101 / WiFiNINA Firmware Updater
itures /7 put your mai Mnata: "Arduino Mega or Mega 2560" } Menepkep nnar...
el ! Mpoueccop: "ATmega2560 (Mega 2560)" 1 Arduino ARM (32-bits) Boards > EI
Mopt 1 Arduinoc AVR Boards > :
HO pcaa MonyunTe nHbopmauyuto o nnare Arduino 1586 Boards > :
(.t??\ﬂl_x_u Mporpammarop: "AVRISP mkll" : ARSI ’
s - ESP8266 Boards (3.0.0) >
3anucate 3arpyzumk
OK OTmeHa
— —
1] v

Arduino Mega or Mega 2560, ATmega2560 (Mega 2560) Ha COMG




Nwem B noncke STM 1 ycTaHaBAMBaeM nnaTbl (3ameT 5-7 MUHYT).

@ Menegxkep nnat

Tun Bce

v | |STM

STM32 MCU based boards A

by STMicroelectronics

MnaTel B A3HHOM NakeTe!:

Nucleo-144, Nucleo-64, Nucleo-32, Discovery, Eval, STM32MP1 series coprocessor, Generic STM32F0 series, Generic STM32F1
series, Generic STM32F2 series, Generic STM32F3 series, Generic STM32F4 series, Generic STM32F7 series, Generic STM32G0
series, Generic STM32G4 series, Generic STM32H7 Series, Generic STM32L0 series, Generic STM32L1 series, Generic STM32L4
series, Generic STM32L5 series, Generic STM32WB series, Electronic speed controllers, LoRa boards, 3D printer boards, Generic
Flight Controllers, Garatronic-McHobby, Midatronics boards.

Online Help
More Info
YcTaHosKa
N
v
3aKpbITh

Mocne 3Tux aencremii B UIHCTpymeHTbl/Mnatbl noABATca naatbl STM32 ¢ KOTOPbIMU MOXKHO paboTaTh B
cpeae core STM32core (npuroguTca nosxe).

Nucleo-144

Nucleo-64

Nucleo-32

Discovery

Eval

STM32MP1 series coprocessor

Generic STM32F0 series
Generic STM32F1 series
Generic STM32F2 series
@ sketch_jul07a | Arduino 1.8.15 - [} X Generic STM32F3 series
Qaiin Mpaska Cketu Wncrpymentsl Momowgs Generic STM32F4 series
Agro®opmatuposarne Ctrl+T Generic STM32F7 series
ApXNENPOBATE CKETY Generic STM32G0 series
sketch_jul07a WcnpaewTs KoAMpOEKY M nepesarpysuTs Generic STM32G4 series
Vo ;; z:zui;‘!z { - Ynpaenste 6ubnnorekamu... Ctr|+Sh.|ft+| Generic STM32H7 Series
Monutop nopra Ctrl+Shift+M Generic STM32L0 series
} Mnotrep no noc coeal Ctrl+Shift+L Generic STM32L1 series
ot 1eon() WiFi101 / WiFININA Firmware Updater Generic STM32L4 series
// put your mai i Ao Vi or Mg 2560 FP— Generfc STM32L5 sene}s
Generic STM32WB series
} Mpoueccop: "ATmega2560 (Mega 2560)" Arduino ARM (32-bits) Boards Electronic speed controllers
Mopt Arduino AVR Boards LoRa boards
Monyunte uHopmauuio o nnate Arduino 586 Boards 1 3D printer boards
Mporpammatop: "AVRISP mdl” ESP32 Arduino 1 Generic Flight Controllers
eI ESP8266 Boards (3.0.0) 1 Garatronic-McHobby

STM32 boards groups (Board to be selected from Tools submenu ‘Board part number’) 4 Midahonica noards




YctaHaBnusaem agpo ot Rogerclark (Arduino STM32-master).

B npunoxkeHHbIx pannax pacnakosbiBaem ¢ann Arduino STM32-master.zip n nepeHoCcMm nanky
Arduino_STM32-master B nanky Flprog/IdeV7/hardware/, npeasaputensHo 3akpbie ArduinolDE.

Mpu nepesarpysKke NOABATCA AOMNOAHUTE/IbHbIE NAATbI

@ sketch_jul07a | Arduino 1.8.15 - O X

®Qaiin Mpaska Ckety WHctpymentol Momouws ‘
Asto®opmatuposarme Ctrl+T
ApXMBNPOBATL CKETY

sketch_jul07a VicnpaenTs KOAMPOEKY W NEPE3arpysuTL

void setup() { Ynpaenat 6ubanotekamu... Ctrl+Shift+|
/7 put your sey MoHuTop nopta Ctrl+Shift+M
} Mnotrep no nocnepoeatensHomMy coegurerunto  Ctrl+Shift+L

void loop() { WiFi101 / WiFiNINA Firmware Updater

// put your mai

Mnara: "Arduino Mega or Mega 2560" e Menegpxkep nnar...
} Mpoueccop: "ATmega2360 (Mega 2560)" 1 Arduino ARM (32-bits) Boards >
Moprt ' Arduino AVR Boards >
Mony4uTs nHPopmMaumto o nnare Arduino i586 Boards >
Mporpanmarop: "AVRISP mkl" Arduino_STM32-master-drivers >
BT BT Arduino_STM32-master-tools >
ESP32 Arduino >
ESP8266 Boards (3.0.0) >
STM32 boards groups (Board to be selected from Tools submenu 'Board part number’) > |

STM32F1 Boards (Arduino_STM32) >
~ STM32F4 Boards (Arduino_STM32) >

Arduino STM32_master

Cpepa Arduino IDE roTtoBsa K paboTte ¢ nnatammn STM32.



PA3OEN 2. CORE=STM32F-master (on Clark)

Onsa agpa ot Clark HeobxoaMmo npoLwnTb 3arpysumnk 8 STM32F103.

[aHHasa npoueaypa HeobxoanMma AnA BO3MOXKHOCTU 3arpy3Kku Nporpammbl B naaty ncnonb3ysa USB, Tak
KaK oT nsrotosmtens naatbl F1 nayt ob6biuHO 6€3 3arpysymKa.

Mepesoanm STM32F103 B pexum 3arpy3umka. [11a 3Toro BbiCTaBAAEM AXKaMMepbl Kak HA GOTO HUXKe U
noakntovaem npeobpasosatenb TTL-USB no cxeme HuKe.

Boot mode STM32F103C8T6 RTC

For sketch

upload 7 ] r
ial z 4 TX =
comsole MRS JLTLTPTTTUTT RS A e

Serial-to-USB

3anyckaem Flashloader Demonstrator. Mogkntoyaem npeobpasosatens K USB. B gucnetuepe
NnoArnAAbIBAaeM KakKMm NOPTOM onpeaenmncs npeobpasoBaTenb U Ha MEPBOM OKHE BbIOMPAEM HYKHbI
Ham Com-nopT (B Hawem cnyyae com7).

i Flash Loader Demonstrator — X ¢ Flash Loader Demonstrator - X

Lyy..... | Lyy.....

Select the communication port and set settings, then click next to open
connhection.

. Target is readable. Please click "Next" to proceed.
Common for all families

& UART

Port Name v| Paity m

Baud Rate m Echo Disabled <
Data Bits 8 ~| Timeouts) |10 % I . '

Flash Size 64 KB

Next nce Close | Back | Next | Snce | Close

Mmem kHonky NEXT->, ecau Bce OK, NOABUTbLCA Caeaytolee OKHO, eC/aM YTO-TO NOABUCHET, COBETYEM
nepes3anyctuTb nporpammy n STM32. B cneayrolem OKHe MOXKHO BblbpaTb Lienesyto naaTty ¢
HeobxoaMMbIM 06 BEMOM NamaTn 64 nnm 128 k6.




i Flash Loader Demonstrator = X

Kyj ...

Please, select your device in the target list

LETT (S T 32F1_Med-density_128K]

PID (b |0410

BID () |NA
Version [2.2
Flash mapping
Name I Start addressl End address I Size I R | Wl A
%Pagel] 0= 8000000 0= 80003FF 0400 (1K)
5F’age1 0x 8000400 0= 80007FF  0x400 (1K)
%PageZ 0x 8000800 0« 8000BFF 0400 (1K)

5 Page3 0x 8000C0O0 0= 8000FFF  0x400 (1K)
% Paged 0x 8001000 0= 80013FF  0x400 (1K)
5 PageS 0x 8001400 0= 8007FF  0x400 (1K) ]
% Paget 0x 8001800  Ox 800MBFF  0x400 (1K) @
5 Page? 0x8001C00 0= 800MFFF  0x400 (1K)
% Paged 0x 8002000 0= 80023FF  0x400 (1K)
5 Paged 0x 8002400  0x 80027FF  0x400 (1K)
% Page10 0x 8002800  Ox 8002BFF  0x400 (1K)
2 Pacell 0x 8002C00  0x 8002FFF  0x400 (1K1

Legend : Protected UnProtected

Back | Next | Cancel | Close |

@EE

COE

=

I0O00C0E0E0E

o)

Hanee BblbuUpaem He0HX0AMMbIN 3arpy3UmK (Pannbl 3arpy3UMKOB B 3aBUCUMOCTM OT PACMONIONKEHUSA U
NOAK/OYEHMA KOHTPOJIbHOIO CBETOAMOAA K onpeaeieHHOMY NMHY Npuaaraem, paclumpenume *.bin ). B
Hallem cay4ae Bbibupaem NpoLumBKy/3arpy3unk generic boot20 pcl3.bin. mem NEXT v npouncxoaut
3arpyska.

< Flash Loader Demonstrator - X ¢ Flash Loader Demonstrator - X

Lyy..... | Lyy ...

" Erase

= Al " Selection _I
L]

Target STM32F1_Med-density_128K
Mapfile  STM32F1_Med-density_128K.5Tmap

@ Download to device
— Download from file

IC:\Users\l\cademy\Dropbox\m 00_EIS_DEVELOPMENT_SOFT'

% Erase necessary pages  { MoErase " Global Erase Operation DOWNLOAD
File name C:\Users\&cademy\Dropboxh0100_EIS_DEVELOPMENT_SC
@ [h]I 2000000 'l [ Jump to the user program PABOTA_2021_NEW'generic_boot20_pc13.bin

[~ Optimize (Remove some FFs) [~ Verify after download

™" Apply option bytes | File size  20.64 KB (21140 bytes)

Status 20.64 KB (21140 bytes) of 20.64 KB (21140 bytes)
Time 00:03

" Upload from device
 Upload to file

N
| L
Ll

(" Enable/Disable Flash protection

Download operation finished successfully

|DIsaBLE ~| |wRITE PROTECTION -]

" Edit option bytes

Next | Cancel | Close | Back | Next | Can

MyHKT 2. 3arpy3Ka nporpammsl B STM32F103 yepes USB.




OTtkntovaem npeobpasosatenb USB-TTL n nepecrasnsem gxamnepbl Ha STM32F103 KaK Ha ¢oTo.

Tenepb moxem nogkntodate STM yepes USB kabenb. B gnucneTtyepe ycTpoicTB NosBuca com9 c Maple
Serial.

% Qucnetuep ycTpoiicTs - O X
®Qaiin  Jeiicteme  Bua Cnpaska
e @ HE B EX®

=4y CranaapTHbiii koHTponnep SATA AHCI A

v i KonTponnepe USB
DAEMON Tools Lite Virtual USB Bus
Generic USB Hub
§ Generic USB Hub
§ Intel(R) 8 Series/C220 Series USB EHCI 1 — 8C26
§ Intel(R) 8 Series/C220 Series USB EHCI 2 — 8C2D
i Kopresoit USB-koHueHTpaTop
i Kopresoit USB-koHueHTpaTop
i Kopresoit USB-koHueHTpaTop (USB 3.0)
¢
¢
¢

o
M

-0 -

Pacwmpsaembiii xocT-konTponnep Intel(R) USB 3.0 — 1.0 (MaiikpocodT)
CocrasHoe USB ycTpoiicteo
CocrasHoe USB ycTpoiicteo
KoHTponnepbl 3anoMuHaroLLmMx yCTpoiicTe
OHWTOpBI
MbILIK 1 MHBIE YKa3bIBAIOLLWE YCTPONCTES
Ouepean neuatn
Mopter (COM u LPT)
i Maple Serial (COM9)
ﬁ CraHaapTHLIN NOCNEACBATENBHBIN NOPT No coeguHeHnto Bluetooth (COMS)
» = Mocraewmk neyatn WSD
» [ MpuHTepo!
H Mporpammtbie ycrpoiictea
. 21 NMpoueccope
. 5P Ceresble aganTepbl

. B Curremannie vernniictra

S
>
-0
=
L

Mpobyem 3arpy3ntb Blink Ha STM32 ¢ HeobxoamMmbimu HacTpolikamu ana F103 ot Arduino STMmaster.



@ Blink | Arduino 1.8.15 - O X
®aiin Mpaska Ckety WHcTpymenTer Momouye

AsTo®opmatuposarune Ctrl+T

ApXMBMPOBaTL CKETY

Blink § VcnpaenTs KoAMPOBKY W NEpesarpysnTs

¥Ynpasnate Gubnnorekamu... Ctrl+Shift+| "
MonuTop nopta Ctrl+Shift+M
MnoTTep No NOCNEA0BaTENBHOMY COEAMHEHNIO Ctrl+Shift+L

WiFi101 / WiFiNINA Firmware Updater

Mnara: "Generic STM32F103C6/fake STM32F103C8" >|Mnata ot Arduino STM
Upload method: "S?M32duino bootloader" master
CPU Speed(MHz): "72Mhz (Normal)" >
Optimize: "Smallest (default)" >
Mopt: "COMS (Maple Mini)" b Mocnegosatensrbie NopTel
Monyunte HdopMaumto o nnate come
// the setup func v~ COM3 (Maple Mini)
oid () { Mporpammarop *
/ initialize d 3anucatb 3arpysunk v

Generic STM32F103C6/fake STM32F103C8, STM32duino bootloader, 72Mhz (Normal), Smallest (default) va COMS

the setup function runs once when
i {

initialize digital pin LED BUILTIN as an output.
fode (PC13, OQUTPUT):;

function runs

, HIGH): // turn the LED on (HIGH is the voltage level)

wait for a second
, LOW); // turn the LED off by making the voltage LOW
wait for a second

TeKcT Nnporpammbl, KOHTPOJIbHbIM CBETOAMOA, NOAKAOYEH Ha HOXKY PC13.



PA3AE/ 3. CORE=STM32Fcore

NyHKT 3. 3arpy3ka nporpammbl B STM32F411 yepes ST-link (agpo To ST) (aHanornyHo ansa F1 series).

B AaHHOM nnaTe 3arpysymK y»Ke ecTb, MO3TOMY MaHUNYAALUN C NPOLNBKaMWN HE MPOU3BOAUM.

lpy3um yepes agantep ST-link n pazbem SWD.

NHcTpymeHTax IDE BbibUpaem HeobOXoAMMble HAaCTPOMKMU.



@ Blink | Arduino 1.8.15 - ] X
®Qaiin lMpaska Ckety Wncrpymentol Momows

Asto®opmaTuposaHue Ctrl+T

ApXWBNPOBATL CKETY

Blink § WcnpaeuTs KOAMPOBKY W NEpEsarpysuTh

¥npaenate Gubnuotekamm... Ctrl+Shift+| "
MonuTop nopra Ctrl+Shift+M

MnoTTep No NocNeA0BaTENLHOMY COEANHEHUIO Ctrl+Shift+L

WiFi101 / WiFiNINA Firmware Updater

Mnara: "Generic STM32F4 series” >

Board part number: "BlackPill F411CE" >

U(S)ART support: "Enabled (generic 'Serial')" >

USB support (if available): "CDC (no generic ‘Serial')" >

USB speed (if available): "Low/Full Speed" >

Optimize: "Smallest (-Os default)" > ,

C Runtime Library: "Newlib Nano (default)" >|

Upload method: "STM32CubeProgrammer (SWD)" 3 ®  STM32CubeProgrammer (SWD)

Mopt: "COM12" b STM32CubeProgrammer (Serial) .

Monyunte nHGopmaumio o nnate STM32CubeProgrammer (DFU)
BMP (Black Magic Probe)

HID Bootloader 2.2 A

Mporpammarop

3anucate 3arpyzunk

3Generic STM32F4 series, BlackPill F411CE, STM32CubeProgrammer (SWD), Enabled (generic 'Serial'), CDC (no generic 'Serial'), Low/Full Speed, Smallest (-Os default), Newlib Nano (default) va COM12

lpy3um Blink ¢ KoHTponbHbIM cBeTOaMOoa0M PC13. Bee 3arpy»kaetca u pabortaer.



