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Programovani paméti flash v STM32F10x
Vysledkem tvorby software pro nasi aplikaci napt. pomoci nékterého vyvojového prostiedi a
postupu uvedeného v [ 1] je napf. binarni ¢i hex soubor, jejichZ obsah potiebujeme nahrat do
programové paméti flash mikrofadice. K tomu mtizeme pouzit napt. JTAG programator ¢i ST
— link programator vyuzivajici SWD rozhrani. Vyhodou je i moznost jejich pouziti pfi
odlad’ovani programt. Nutnosti je ovSem néktery z téchto programatora vlastnit.

Pro vyuziti protokolu SWD a ¢i protokolu JTAG, musi byt toto v mikrotadi¢i povoleno. Ale u
novych mikrotfadict neni defaultné toto provedeno. Povoleni se provadi programové pomoci
volani funkce (pro mikrotadi¢e fady STM32F10x) [16]

GPIO_PinRemapConfig(GPIO_Remap_SWJ_NoJTRST, ENABLE); // Full Enable SWJ

Toto volani funkce umistime ve zdrojovém kodu néjakého naseho programu v jeho
inicializacni ¢4asti, program pielozime a ziskany .hex nebo .bin soubor pouzijeme jako zdroj
pro naprogramovani paméti flesh. Po spusténi programu v mikrofadi¢i je povoleno SWIJ a
poté jiz k programovani budeme moci pouzivat SWD. Takze zbyva jesté vyiesit, jak tento
program dostaneme do mikrofadice v dobé, kdy jest€ SWIJ neni povoleno, stejné jako
Vv piipadé, kdy SWD ¢i JTAG programator nemame viibec.

VyuzZzijeme ktomu vyrobcem vestavény bootloader. Bootloader pifes RS232C je
v mikrokontroléru STM32F10x automaticky aktivovan v ptipadé, Zze je na Boot pinech
mikrofadice konfigurace ,,System memory*. Jedna se o stav kdy je vyvod Boot0 = High a
Bootl = Low. Hodnota pro Boot piny je mikrokontrolérem stanovena pii nabézné hrané
SYSCLK a soucasné je-li aktivni Reset pin mikrokontroléru.

Konfigurace Boot pini

BOOT1 BOOTO Boot mode Popis

X 0 User Flash memory User Flash memory is selected as the boot space
0 1 System memory System memory is selected as the boot space
1 1 Embedded SRAM Embedded SRAM is selected as the boot space

Bootloader v mikrokontroléru STM32F10x je podporovan pies interface USARTI, vyvody
PA.9/USART1 Tx, PA.10/USARTI Rx. U 64 pinového STM32F100 je PA9 na pinu 42,
PA10 na pinu43, BOOTO na pinu 60 a BOOT1 (PB2) na pinu 28. Zaroven z tabulky vidime
diivod, pro¢ na naSich fidicich (palubnich) pocitac¢ich mame pomoci odpord 10k zajisténo, Ze
na pinech BOOT1 a BOOT0 méame nastavenu trovei logicka 0 — po resetovani pocitace bude
pocita¢ vykonavat nas uZivatelsky program.

Pokud v dob¢ resetovani bude na BOOTO uroven 1, bude mikrofadi¢ fizen programem
Bootloader a bude se pokouset komunikovat pfes UART1. Jako interfejs mezi mikrofadicem
a USB portem pocitate PC pouzijeme pievodnik USB <-> sériovy port. Doporucuji
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pievodnik s FT232RL napi.  PremiumCord Ku2-232a nebo pouzit pievodnik vlastni

vyroby[17] .

Pokud se bootloaderu podaii komunikace s PC, na kterém bude spustén vhodny program,
muzeme pomoci tohoto programu poslat na$ novy uzivatelsky program do mikrotadice a poté,
po odstranéni 1 zjeho pinu BOOTO a resetovani, jiz na§ program bude v mikroradici fidit
jeho chod.

Doporuc¢enym programem na PC pro naprogravani flash paméti obvodi STM32 je Flash
Loader Demonstrator. Jeho posledni verze je 2.6 a ziskdme ho zdarma stazenim ze stranek
firmy ST jako instalaéni soubor Flash Loader Demonstrator v2.6.0 Setup.exe (je to
program pro Windows). Po ninstalovani Flash Load Demonstratoru nahrajeme nas program
do programové paméti flash. Dale je uveden postup tohoto programovani:

1. Propojime palubni po¢ita¢ s PC pomoci sériové linky RS232 (nemame-li na PC RS232, Ize
pouzit i pfevodnik USB -> RS232)

2. Piipojime napéjeni + 3,3 V palubniho pocitace

3. Stiskneme a drzime tlac¢itko BOOTO ptipojené k palubnimu pocitaci a stiskneme a
uvolnime tlacitko RESET, rovnéz vné piipojené k palubnimu pocitaci. Poté uvolnime i
tlac¢itko BOOTO. Takto je mikroprocesor pfipraven k nahrani programu.

(V nékterych navodech je ale uvedeno, ze tlac¢itko BOOTO0 musime mit stlaéeno po celou
dobu prace se SW Flash Loader Demonstrator!!! - to ale nebyl mij pfipad, ostatné jednou

rukou drzet tlacitko BOOTO a jen druhou snimat obrazovky bych nezvladl ... )

4. Na PC spustime aplikaci STMicroelectronics Flash Loader Demonstrator a na uvodni
obrazovce vybereme komunikaéni port (COMO, COM1, ..),
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Select the communication port and set settings, then click next to open
connection.

— Common for all families

& UART

Port Name ICGMS _v_I Parity | Even

%)

BaudRate  |57600 ~| Echo | Disabled

DataBits |2 =] Timeouts) |10

ATS ON I RTS [oFFI

Flow Control IOFF ZI OTR ON l OTR OFF I

If Flow control is active, By default DTR & RTS are ON

Cancel

b --a Mys3i a jina polohovaci zafizeni

b -7M| Pocitac

4 Y% Porty (COM a LPT)

- .JF Prolific USB-to-Serial Comm Port (COMS)
n JE¥ Drarecanr
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Nastavime parametry sériového pienosu (pracoval jsem s notebookem s USB a s USB/com
ptevodnikem PL2303) a virtudlnim portem COMS




Obecné | Nastaveni portu | Ovladag | Podrobnosti |

Bity za sekundu: [38400

Datové bity: [s

Parita: [Zadna

Stop-bity: [1

Rizeni toku: [Zadne

| Upfesnt.. | | Obnovit vichozi |

Pozn.

38400 Bd jsem nastavil z toho divodu, Ze stejnou rychlosti se komunikuje s vysilaéem a
protoze com port PC vyuzivdm 1 pfi testovani palubniho pocitace kdy terminalovym
programem kontroluji, co se vysild a mam proto tento port nastaveny na rychlost 38400.
Kdybych mé¢l jinou rychlost nastavenou ve Flash Loader Demonstrator, musel bych ménit
properties com portu.
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Select the communication port and set settings, then click next to open
conhection.

— Common for all families

& UART

Port Name |CUM8 LI Parity |None
Baud Rate  |33400 ~| Echo | Disabled
DataBits |2 | Timeou(s) |10

AT on| RTS oFF|

Flow Contral |UFF _'_I STREN l OTR OFF I

If Flow control is active, By default DTR & RTS are ON

Cancel Close |

ostatni nastaveni ponechame a pokrac¢ujeme dale (tlacitko NEXT).
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g Target is readable. Please click "Next" to proceed.

Remove protection

Flash Size

Cancel

To jiz mame vyhrano, s navazanim spojeni jsem mél totiz obcas problémy. Dame Next,
dostaneme
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Please, select your device in the target list

Target lSTM32_Med-density-vaIue_128K

PID (h) |0420
BID [h) h .0
Yersion |2-2

Flash mapping

Name l Start address I End address ] Size
’ Pagel 0% 8000000 0= SO003FF  0x400 (1K)
~ Pagel 0% 8000400 0z 80007FF  0x400 (1K)
~ Page2 0% 8000800  0Ox S000BFF  0x400 (1K)
* Page3 0% 8000C0O0 0O SO00OFFF  0x400 (1K)
’ Paged 028001000 0z 80013FF  0x400 (1K)
“ Pageb 028001400 0z 80017FF  0x400 (1K)
“ Pageb 0% 8001800 0z S001BFF  0x400 (1K)
~ Page? 02 8001C00 0= S001FFF  0x400 (1K)
’ Page8 028002000 0= 80023FF  0x400 (1K)
~ Page9 0x 8002400 0= 80027FF  0x=400 (1K)
’ Pagel0 0% 8002800 0z 800Z2BFF  0x400 (1K)
A Pace11 0% 8002C00 0z SO0Z2FFF  0x400(1K)

Legend: ) Protected UnProtected

s

m;m
e 53
s >

200000000000
20000000000

Next Cancel | Close |

Opét dame Next (piedtim se pro jistotu podivame, ze to opravdu poznalo STM32 — viz
textbox Target). Dostaneme
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" Erase

= Al " Selection

¢ Download to device

—Download from file

™

% Erase necessary pages

" NoErase

" Global Erase

@ (h|sooooo0 |

™ Dptimize (Remove some FFs)

™ Jump to the user program

[ Apply option bytes I

IV Verify after download

" Upload from device

— Upload to file

|C:'\data‘~.pokus. hex

L

Enable/Disable Flash protection

[EN&BLE

~] [READ PROTECTION _~] ]

" Edit option bytes

Back

Cancel | Close

Klikneme na ikonku s tfemi te¢kami napravo od textboxu Download to device a najdeme nas

soubor hex
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Sz

Oblast hledani: | . output ~| & E®cF B

~

Nazev polozky Datum zmény
| cansat03B 18.3.2012 9:51

<

Nazev |cansat038
souboru:

Soubory typu: |hex Files ("hex)

[~ Otevfitjen pro &teni

" Edit option bytes

Cancel

Klikneme na tlacitko Oteviit, mame
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" Erase

& Al

" Selection _-l

¢ Download to device
~Download from file

IC:'\.&HM_priklady'\keil\cansat_STM32_priklad3b"~.output\cansat03 B

¢ Erase necessary pages ¢ NoErase

@ (h| goooooa |
[ Optimize (Remove some FFs)

" Global Erase

[ Jump to the user program

vV Veiify after download
™ Apply option bytes | _]

" Upload from device
~ Upload ta file

|C: \data\pokus.hex _J

Enable/Disable Flash protection

[ENABLE ~| |[READ PROTECTION  ~] =]

" Edit option bytes

Back | Cancel l Close |

Klikneme na Next a zac¢ne se nahravat nas program do flash paméti procesoru

Véna V.: Programovani paméti flash v STM32F10x



Target STM32_Med-density-value_128K
Mapfile  STM32 _Med-density-value_128K.5Tmap

Operation DOWNLDAD

File name C:\ARM_priklady‘keil\cansat_STM32_priklad3bhoutputicans.

File size  B.76 KB (6924 bytes]
Status 6.33 KB (B486 bytes) of £.76 KB (6324 bytes)
Time 00:00:02

Downloading data 94% E |

hCanceI

Poté bychom m¢li dostat
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Target STM32_Med-density-value_128K
Mapfile  STM32_Med-density-value_128K.STmap

Operation DOWNLDAD
File name C:\&RM_priklady\keil\cansat_STM32_priklad3bhoutputicans.

File size  B6.76 KB (6924 bytes]
Status 6.76 KB (6324 bytes] of 6.76 KB [6924 bytes)
Time 00:00:06

Download operation finished successfully

Close I

Staci jiz jen kliknout na Close. Po resetovani by uz mél pracovat procesor pod nahranym
uzivatelskym programem.

S nahrdvanim programu do paméti flash pomoci bootloaderu a programu FlashLoader
Demonstrator byvaji ob¢as problémy s navazanim spojeni s programovanym mikrofadi¢em.
Nekdy staci jen snizit rychlost COM napf. na 9600 Bd , popt. pouzit jinou verzi Flash
Loader Demonstrator. Mé se vsak nejvice osvédéilo pracovat pod OS Linux a pouzivat
program STM32Flash.

Proto si ted’ praci s STM32 pod Linuxem také ukazeme. Nejprve si z
http://code.google.com/p/stm32flash/downloads/list
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http://code.google.com/p/stm32flash/downloads/list

'@ . | '-"l http://code.google.com, p/stm32flash/downloads/list

Soubor Upravy Zobrazit Oblibené polofky  MNastroje  Napovéda

” 7 Oblibené poloiky *§ Downloads - stm32flash - Open source cross plat...

ﬁ stm32flash

Open source cross platform flash program for the STM32 bootloader

Project Home Downloads Wiki Issues Source

Search Curentdownloads || for Search

Filename v Summary + Labels v

stm32lash. tar.gz stm3?lash source release

Stahneme soubor stm32flash.tar.gz a poté zng vyextrahujeme (ve windows nebo
Vv Linuxu) adresai STM32flash jehoZ obsah je

chstm3Hlash\" ~ # v
Nazev |1PFip Velikost | Datum | Adribut
Wl <DIR> 26.10.2012 12:19 —
ﬁ[pa’m] <DIR> 26.10.2012 12:19 —
[ =tm32] <DIR> 26.10.2012 12:19 —
| ' Makefile 35704.05.2011 12:06 a—
C¥ main c 10 537 26.05.2011 06:48 a—
L¥ serial_common c 2539 04.05.2011 12:06 =a—
C¥ =erial_platform c 86 04.05.2011 12:06 =a—
L¥ serial_posix c 5597 04.05.2011 12:06 =a—
C¥ zerial_w32 c 6 133 26.05.2011 06:57 a—
C¥ =tm32 c 8 865 26.05.2011 06:49 a—
C¥ utils c 1174 04.05.2011 12:06 =—
C¥ parser h 2032 04.05.2011 12:06 a—
¥ zerial h 2 540 04.05.2011 12:06 =a—
C¥ =tm32 h 1965 26.05.2011 06:49 a—
C¥ utils h 946 04.05.2011 12:06 =—
Epmtocnl pdf 606 186 04.05.2011 12:06 =—
| |opl-2.0 txt 18 092 04.05.2011 12:06 =—

To miize byt prekvapenim pro uzivatele windows zvyklé na instala¢ni soubory msi, exe apod.
U linuxu totiz ¢asto dostaneme jen zdrojovy kod programu a jeho binarni verzi, potfebnou ke
spousténi programu si musime vytvofit sami. Obvykle jde o pieklad jednotlivych souborti
zdrojového kodu free prekladacem jazyka C gcc, slinkovanim takto vzniklych object
souborti, knihoven apod. Nastésti na nasem linuxu jiz obvykle mame vSe potiebné
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nainstalované a hlavng, jak je vidét na obrazku vyse, krom¢ zdrojového kédu jsme K instalaci
dostali 1 soubor Makefile, obsahujici potiebné informace k piekladu a sestaveni vysledného
binarniho kodu. Soubor Makefile totiz slouzi jako podklad pro program make, ktery tuto
¢innost provede za nas. Na nas zbyva v linuxu, v rezimu piikazového fadku (terminalu)
Vv adresafi, ve kterém mame umistén soubor Makefile i soubory se zdrojovymi kody spustit

piikaz

Make install

Ukazeme si to nyni na konkrétnim ptipad€. Pod OS linux vytvotfime v usr/local adresar

stm32 a do n&j zkopirujeme adresai stm32flash i s jeho obsahem:

=tm32 - Prohlizec souborl

Soubor  Upravit Zobrazit Piejit ZaleZzky Karty Mapovéda
€@ et v & g @2 [

| |_§T| ||:|| | usr || local ||:tm32| ), 100% &) | Zobrazeni s ikonami 2

Mista~ 3£ n
ﬁ root Q

I3 Pracovni ... stm32flash

L] Systém

[ sit [}
& Kos

1 poloZka, Wolné misto: 3.9 GB

Obsah odresaie stm32flash je
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stm32flash - ProhliZe€ souboru

Soubor Upravit  Zobrazit Plejit  ZaloZky Karty Napovéda

€ et v & &2 Y
=l
e — = = E

local @ 100% @ [Eobrazenisikonami <

stm32 l l stm32flash

Pracovni . parsers stm32 gpl-2.0.txt main.c
[ Systém .. - iz
) sit - i
T Kos — E— —
Makefile parser.h protocol pdf serial.h
serial_common.c serial_platform.c serial_posix.c serial_w32.c
stm32.c stm32.h utils. c utils_h

16 poloZek, Yolné misto: 3,9 GB

Kliknutim pravym tlac¢itkem mysi na ploSe ProhliZece souborii spustime lokalni menu.
V ném vybereme poloZzku Terminal a jejim vybérem ho spustime

Terminal
Soubor  Upravit  Zobrazit  Terminal MNapovéda
Directory: Jusr/local/stm32/stm32flash [~]
=) r:ij 26 13:07:53 CEST 2012
linux-nlyo: /usr/Local /stm32/stm32flash # |:|
=
15
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Nyni napiSeme make install

Soubor  Upravit  Zobrazit  Terminal MNapovéda

Directory: Jusr/local/stm32/stm32flash
[=F) Fij 26 13:07:53 CEST 2012
linux-nlyo: /usr/Local /stm32/stm32flash # make instalq]

A tento ptikaz spustime, po chvili dostaneme

Soubor Upravit Zobrazit Terminal Mapovéda

Directory: Jusr/local/stm32/stm32flash
Pa Fij 26 13:07:53 CEST 2012
Linux-nly0: /usr/Local /stm32/stm32flash # make install
make -C parsers
make[1]: Entering directory ~fusr/local/stm32/stm32f Llash/parsers’
gee -g -Wall -e -I../ binary.c hex.c
ar r parsers.a binary.o hex.o
ar: creating parsers.a
make[1]: Leaving directory °~/Jusr/local/stm32/stm32flash/parsers’
gee -g -o stm32flash -I./ 3

main.c %

utils.c 3

stm32.c \

serial_common.c %

serial_platform.c 3

parsers/parsers.a

stm32/stmreset _binary.c 3

-wWall
cp stm32flash fusr/local/bin
linux-nly@: /usr/Local /stm32/stm32flash # I E}
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Tim je spustitelny program stm32flash vytvofen. V§imnéme si jeho ikonky

stm32flash - ProhliZe€ souboru

Soubor Upravit  Zobrazit Plejit ZaloZky Karty Napovéda

€@ et v & = &89 [

@lIocal”stm:ﬂ”stmszﬂashl S, 100% ) [Eobrazenl’sikonami 2

s t] t] D |:|

1= root
£33 Pracovni ... parsers stm3z gpl-2.0.txt main.c
[ Systém ... . =
@ Sit - sman
Ko — — —

Malkefile parser.h protocol. pdf serial.h h

serial_common.c serial_platform.c sefial_posix.c serial_w32.c
stm3z.c stm3z2.h stm3zfiash utils.c
w

Lkl

16 poloZek, Wolné misto: 3,9 GB

Tento program mizeme spustit. Opét spustime Terminal a napiSeme ./stm32flash
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Terminal

Soubor Upravit Zobrazit Terminal Mapovéda

Directory: Jusr/local/stm32/stm32flash [~]
[=F) Fij 26 13:10:18 CEST 2012

linux-nlyo: /usr/Local /stm32/stm32flash # .fsthZﬂasI‘D

Program spustime, dostaneme
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Terminal

Soubor Upravit Zobrazit Terminal Mapovéda

Directory: Jusr/local/stm32/stm32flash

P& Fij 26 13:10:18 CEST 2012
Linux-nly0: /usr/local /stm32/stm32flash # ./stm32flash
stm3zflash - http://stm3z2flash.googlecode.com/

ERROR: Device not specified
Usage: ./stm32flash [-bvngfhc] [-[rw] filename] /dev/ttyso

b rate Baud rate (default S57600)

-r filename Read flash to file

-w filename Write flash to file

-u Disable the flash write-protection

-& n Only erase n pages before writing the flash

-V Verify writes

-n count Retry failed writes up to count times (default 10)
-g address Start execution at specified address (0 = flash start)
-f Force binary parser

-h Show this help

-C Resume the connection (don't send initial INIT)

*Baud rate must be kept the same as the first init*
This 1s useful 1f the reset fails

Examples:
Get device information:

./stm32flash /dev/ttySo

Write with verify and then start execution:
./etm32flash -w filename -v -g Ox0 fdev/ttysO

Read flash to file:
./stm32flash -r filename /dev/ttyso

Start execution:
./stm32flash -g Ox0 fdev/ttysO

linux-nlyo: /usr/Local /stm32/stm32flash # [

Vypsal se nam help ukazujici pouzivani programu stm32flash

K usb PC pfipojime pfevodnik FT232R. Pievédcime se, ze ho nés linux znd. V terminalu
napiSeme
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Soubor Upravit Zobrazit Terminal Mapovéda

Directory: Jusr/local/stm32/stm32flash
[=F) Fij 26 13:23:45 CEST 2012
linux-nlyo: /usr/Local /stm32/stm32flash # dmesg | grep ttﬂ]

Dostaneme

Soubor  Upravit  Zobrazit  Terminal Napovéda

Directory: Jusr/local/stm32/stm32flash

Pa r"]'.j 26 13:23:45 CEST 2012

Linux-nly@: /usr/Llocal/stm32/stm32flash # dmesg | grep tty

[ 0.000000] conscle [tty@] enabled

[ 2002.864035] usb 2-1.2: FTDI USE Serial Device converter now attached to ttyUs
BO

Linux-nly@: /usr/local/stm32/stm32flash # [

Vidime, Ze je oznacen jako ttyUSBO0. K tomuto pfevodniku pfipojime onboard pocitac s
STM32F100RBT6 . V terminalu napiSeme
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Terminal

Soubor Upravit Zobrazit Terminal Mapovéda

Directory: Jusr/local/stm32/stm32flash [~]
[=F) Fij 26 13:37:30 CEST 2012
linux-nlyo: /usr/Llocal /stm32/stm32flash # ./stm32flash fdevfttyUSBd]

M =

Na STM32F100RBT6 ptipojime logickou 1 na boot0 a zresetujeme. Poté jiz ptikaz
J/stm32flash /dev/ttyUSB0 spustime. Dostaneme

Terminal

Soubor Upravit Zobrazit Terminal Mapovéda

Directory: Jusr/local/stm32/stm32flash [~]
P& Fij 26 13:36:29 CEST 2012

Linux-nlyo: /usr/Local /stm32/stm32flash # ./stm32flash /dev/ttyUSBO

stm32flash - http://stm32flash.googlecode. com/

Serial Config: 57600 8E1

Version ToOx22

Option 1 ! Ox00

Option 2 ! Ox00

Device ID : Ox0420 (Medium-density WL)

RAM ! 8KiB (512b reserved by bootloader)
Flash : 128K1B (sector size: 4x1024)

Option RAM  : 1Sb

System RAM @ ZKiBE

Resetting device... done. E}

linux-nly@: /usr/Local/stm32/stm32flash # [
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Pozn. Device ID  0x0420 znac¢i STM32F100RBT6. Do adresare se stm32flash programem
umistime soubor program01.hex ktery jsme ziskali pomoci vyvojového prostiedi, napt. Keil
uVision4. V terminalu pak napiSeme

Terminal

Soubor  Upravit  Zobrazit  Terminal MNapovéda

Directory: Jusr/local/stm/stm32flash

P& Fij 26 14:27:34 CEST 2012

Linux-nly0: /usr/Local /stm/stm32flash # ./stm32flash -w program0l.hex -v -g OxO J--'de\.r,--”ctyUSBd]

Nez ptikaz ./stm32flash -w programO1.hex —v —g 0x0 /dev/ttzUSBO spustime,
nezapomeneme na boot0 dat Groven 1 a MCU zresetovat. Po provedeni tohoto piikazu mame

Terminal

Soubor  Upravit  Zobrazit Terminal MNapovéda

Directory: /fusr/local/stm/stm32flash

Pa Fij 26 14:27:34 CEST 2012

Linux-nly®: /usr/local/stm/stm32flash # ./stm32flash -w program0l.hex -v -g Ox0 fdev/ttyUSEO
stm32flash - http://stm32flash.googlecode.com/

Using Parser : Intel HEX
Serial Config: 57600 8E1

Version T Ox22

Option 1 : Ox0D0

Option 2 1 Ox00

Device ID : 0x0420 (Medium-density WL)

RAM : 8K1B  (512b reserved by bootloader)
Flash 1 128KiB (sector size: 4x1024)
Option RAM : 15h

System RAM  : 2KiB

wWrote and verified address 0x02001560 (100.00%) Done.
Starting execution at address Ox08000000... done.

Linux-nly®: /usr/local/stm/stm32flash # |:|

N

Obdobné bychom postupovali i u MCU STM32F103C8T6. Vidime, Ze jeho ID je 0x0410
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Terminal

Soubor Upravit Zobrazit Terminal Mapovéda

Directory: Jusr/local/stm/stm32flash [~]
P& Fij 26 14:44:21 CEST 2012

Linux-nlyo: /usr/Local /stm/stm32flash # ./stm32flash sdev/ttyUSBOD

stm32flash - http://stm32flash.googlecode. com/

Serial Config: 57600 8E1

Version ToOx22

Option 1 ! Ox00

Option 2 : 0x00 B
Device ID : Ox0410 (Medium-density)

RAM ! 20K1BE (512b reserved by bootloader)

Flash : 128K1B (sector size: 4x1024)

Option RAM  : 1Sb

System RAM @ ZKiBE

Resetting device... done.

linux-nly@: /usr/Local/stm/stm32flash # I

V ptipadé STM32F405RGT6 vsak dostaneme:

Terminal
Soubor Upravit Zobrazit Terminal MNapovéda Zav
Directory: Jusr/localsstm/stm32flash [~]

P& Fij 26 14:46:30 CEST 2012
Linux-nlyo: /usr/Local /stm/stm32flash # ./stm32flash sdev/ttyUsBo
stm3z2flash - http://stm32flash.googlecode.com/

Serial config: 57600 8F1

Version : Ox31

Option 1 ! Ox00

Option 2 : Ox00

Device ID : Ox0412 ((null))

RAM : 3670016K1B  (-536870912b reserved by bootloader)
Flash ! OK1E (sector size: 0x0)

Option RAM @ Ob

System RAM @ OK1BE

Resetting device... failed.

linux-nlyo: /usr/Local /stm/stm32flash # [
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Vidime zelD tohoto obvodu je 0x0413. Kromé toho je zfejmé, ze pro STM32F405RGT6 se
stm32flash pouzit neda. Tento obvod totiz jeSt¢ nepodporuje. Vzhledem k tomu, Zze
k programu stm32flash mame zdrojové kody, snadno najdeme v souboru stm32.c i tento kus
kodu

/* device table */
const stm32 dev t devices[] = {
{0x412, "Low-density" , 0x20000200, 0x20002800, 0x08000000,
0x08008000, 4, 1024, Ox1FFFF800, Ox1FFFF80F, Ox1FFFF000, Ox1FFFF800},
{0x410, "Medium-density" , 0x20000200, 0x20005000, 0x08000000,
0x08020000, 4, 1024, Ox1FFFF800, Ox1FFFF80F, Ox1FFFF000, Ox1FFFF800},
{0x414, "High-density" , 0x20000200, 0x20010000, 0x08000000,
0x08080000, 2, 2048, Ox1FFFF800, Ox1FFFF80F, Ox1FFFF000, Ox1FFFF800},
{0x418, "Connectivity line", 0x20001000, 0x20010000, 0x08000000,
0x08040000, 2, 2048, Ox1FFFF800, Ox1FFFF80F, Ox1FFFB000O, Ox1FFFF800},
{0x420, "Medium-density VL", 0x20000200, 0x20002000, 0x08000000,
0x08020000, 4, 1024, Ox1FFFF800, Ox1FFFF80F, Ox1FFFF000, Ox1FFFF800},

{0x430, "XL-density" , 0x20000800, 0x20018000, 0x08000000,
0x08100000, 2, 2048, Ox1FFFF800, Ox1FFFF80F, Ox1FFFE00O, Ox1FFFF800},
{0x0}

}i

Vidime, ze podporuje jen MCU s ID 0x0412, 0x0410, 0x0414, 0x0418, 0x0420 a 0x0430 .
Muzeme si tuto tabulku doplnit a program stm32flash znovu pfelozit. Misto stm32flash
muizeme pouZzit jiny program, ktery i STM32F405RGT6 podporuje. Takovym programem je
napi. stm32loader. Rovnéz tento program je free. Protoze je napsan v jazyce Python, musime
mit Python v Linuxu nainstalovany.

Tento jazyk je Casto pouzivan pro tvorbu sw pro linux pro praci s jednoc¢ipovymi pocitaci.
Proto ho médm na svém PC sLinuxem jiz nainstalovany. Zbyva proto jen z
https://github.com/jsnyder/stm32loader stdhnout stahnout soubor stm32loader.py . Tento
soubor umistime do né&jakého adresare spolu s binarnim(i) souborem (soubory), které chceme
naprogramovat do paméti flash. (Protoze stm32flash.py bude komunikovat pies usb, musime

mit ovSem nainstalovanou i knihovnu PySerial.)
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https://github.com/jsnyder/stm32loader%20stáhnout%20stáhnout%20soubor%20stm32loader.py

stm32loader- ProhliZec souboru
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Soubor  Upravit Zobrazit Prejit ZaloZky Karky MNapovéda
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V Terminalu napiSeme
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Terminal

Soubor  Upravit Zobrazit Terminal Napovéda

Directory: /fusr/local/stm/stm32loader
P& Fij 26 14:49:41 CEST 2012
linux-nlye: /usr/Local/stm/stm32loader # ./stm32loader.py -p /dev/ttyUSBO -& -w -v demo.biﬂ]

A poté, co na bootO dame troven logické 1 a MCU zresetujeme, spustime. Dostaneme

Terminal

Soubor  Upravit Zobrazit Terminal Napovéda

Directory: /fusr/local/stm/stm32loader
P& Fij 26 14:49:41 CEST 2012
Linux-nlyo: /usr/local/stm/stm32loader # ./stm32loader.py -p /dev/ttyUSBO -e -w -v demo.bin
Bootloader version 31

Chip 1d “['Ox4', 'Ox13']"

Write 256 bytes at Ox8000000

Write 256 bytes at Ox8000100

Write 256 bytes at Ox8000200

Write 256 bytes at OxB000300

Write 256 bytes at Ox8000400

Write 256 bytes at 0x8000500

Write 256 bytes at OxB00OE00

Write 256 bytes at Ox8000700

Write 256 bytes at Ox8000S00

Write 256 bytes at Ox8000%00

Write 256 bytes at Ox8000A00

Write 256 bytes at OxSCO0CEOO

Write 256 bytes at Ox8000CO0 E}
Write 256 bytes at Ox8000DEO

Write 256 bytes at OxSBO00EQD

Write 256 bytes at OxB000FCO0

Write 256 bytes at OxB8001000

Write 256 bytes at Ox8001100

Write 256 bytes at 0Ox8001200

Write 256 bytes at Ox8001300

Write 256 bytes at 0x8001400

Write 256 bytes at OxB8001500

Write 256 bytes at Ox8001600

Write 256 bytes at Ox8001700

Write 256 bytes at Ox8001800

Write 256 bytes at OxB001900

Write 256 bytes at OxB8001A00

Write 256 bytes at OxB001B0O0

Write 256 bytes at Ox8001CO0
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Terminal

Soubor  Upravit Zobrazit Terminal Napovéda

Write 256 bytes at OxBOO1EQOD
Write 256 bytes at OxB8001FO0
Write 256 bytes at 0x8002000
Read 256 bytes at OxS000000
Read 256 bytes at Ox8000100
Read 256 bytes at OxS000200
Read 256 bytes at Ox8000300
Read 256 bytes at 0xS000400
Read 256 bytes at Ox8000500
Read 256 bytes at 0OxB000600
Read 256 bytes at Ox8000700
Read 256 bytes at Ox8000800
Read 256 bytes at 0xS000900
Read 256 bytes at Ox8000A00
Read 256 bytes at 0xS000BOO
Read 256 bytes at Ox8000C00
Read 256 bytes at 0OxB000D0O
Read 256 bytes at OxS000ECD
Read 256 bytes at Ox8000F00
Read 256 bytes at OxS8001000
Read 256 bytes at Ox8001100
Read 256 bytes at 0xS8001200
Read 256 bytes at Ox8001300
Read 256 bytes at 0x8001400
Read 256 bytes at Ox8001500
Read 256 bytes at 0OxB001600
Read 256 bytes at Ox8001700
Read 256 bytes at Ox8001800
Read 256 bytes at 0xS8001900
Read 256 bytes at Ox8001A00
Read 256 bytes at 0xS8001B0OO
Read 256 bytes at Ox8001C00
Read 256 bytes at 0OxB001D00
Read 256 bytes at OxS001ECD
Read 256 bytes at Ox8001F00
Read 256 bytes at OxS8002000
Verification OK

Llinux-nlye: /usr/local/stm/stm32loader # D

Vidime, ze naprogramovani se podarilo
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