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1 #include
2

nbéd.éovf /bpc (P2 2. PA_3) ; // TX. RX
4 Digitalout myled (pC_13) ;  //#AR— FLED

"mbed.h"

6 int main ()
7 {
8 while (1) {
9 //%t v R— FLEDIZ, EHZEML T+ 3.3V (GNDTIFEL) ISHEHEINET,
10 //Lt=h>T, LEDIZO
11 myled = 0CF72T47I2BYFES, //
12 wait_ms (200) MLEDZEA VIZLEY; // 2002 U#
13 myled = 1 fHLET; //
14 PC MLEDEA ZIZLET, printf ("Blink \ r \ n") ;
15 wait_ms (1000) ; // 10003 UBFEHLET
16 }
17 }
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Program Details

Summary Build

NUCLEO-F103RE 4°

Memory Usage
Flash RAM
Type Size Max
Code (Flash) 12.7k3  128.0kS
Code Data 1.0 kB nfa
RO Data (Flash) 1L1k8 1280kB
RW Data (RAM) 0.1kB  200kB
ZI Data (RAM) 03kE  200kS
Debug 3.5kB nfa
ROM 3 kB nfa
Flash (1z5k2) 125.0k8
RAM 0.4 ks 20,0 kB
D Verbose Errors: 0 Warnings: 0 Infos: 1
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Figure 8. Using ST-LINK/V2-1 to program the STM32 on an external application
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Pin CN4 Designation
1 VDD_TARGET VDD from application
' & 2 SWCLK SWD clock .
I 3 GND Ground
I 4 SWDIO SWD data inputioutput
5 NRST RESET of target MCU
} 3 SWO Reserved ﬁ

3V3, DIO, DCLK, GND
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CN4ORI4H FN\yoaxo4s R—R

SWCLK <=> DCLK

GND <=> GND

SWDIO <=> DIO

NRST <=> Uty hk
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Do

STM32 USARTS AT LAXEU T —bO—4F—-B LU TovVI v
—STM32

R TUVSTM32#AF+AH T — SO—A % (https://scienceprog.com/flashing-programs-to-stm32-embedded-bootloader/).

A>0O— K : ELASHER-STM32 (http://www.st.com/en/development-tools/flasher-stm32.html)
SEHRICDULVTI(E. Appliction Note AN2606%
(http://www.st.com/content/ccc/resource/technical/document/application note/b9/9b/16/3a/12/1e/40/0c/CD0016759%4.pdf/files/CD00167594.pdf/jcr:content/translations/en.CD00167594.pdf)

sRLTLZEN
(http://www.st.com/content/ccc/resource/technical/document/application_note/b9/9b/16/3a/12/1e/40/0c/CD0016759%4.pdf/files/CD00167594.pdf/jcr:content/translations/en.CD00167594.pdf).

2 UT7IUR— bOER (/N IETTa<)

e Connect an FTDI or similar USB to Serial TTL converter to your PC and to an on-board serial port (for example PA_2,
PA_3). Make sure you connect the on-board TX pin to the converter's RX pin and the on-board RX pin to the converter's
TX pin.
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e Inyour code, create a Serial object (using TX and RX pin names of the connected serial port).

e Use Printf fynction to send serial messages to the connected PC.

O Sending debug messages over the ST-Link virtual com port

In case you would like to spare the external USB-Serial converter for other purposes then there is available an alternative
solution proposed by X M (bitman)_(https://developer.mbed.org/users/bitman/). You can use the ST-Link virtual com port

also for debugging of programs running on the STM32F103C8T6 board. However, that will require a soldering iron (and
probably some soldering skills). According to the User Manual
(http://www.st.com/content/ccc/resource/technical/document/user manual/98/2e/fa/4b/e0/82/43/b7/DM00105823.pdf/fi
chapter 6.8 "USART communication", solder bridges (on the back side of the NUCLEO board) SB62 and SB63 should be ON,
SB13 and SB14 should be OFF. In such case it is possible to connect another USART to the NUCLEO (ST-Link) CN3
connector using flying wires. For instance on STM32F103C8Té6 board it is possible to use USART2 available on PA_2 (TX)
and PA_3 (RX). Two flying wires shall be connected as follows:

STM32F103C8T6 board, pin PA_2 (Serial2 TX) <=> NUCLEO board CN3 connector, pin RX

STM32F103C8Té6 board, pin PA_3 (Serial2RX) <=> NUCLEO board CN3 connector, pin TX

A smart trick proposed by Nothing Special (https://developer.mbed.org/users/mega64/) makes even soldering needless.
The point is to redirect the UART on the NUCLEO board by software (without modifying the solder bridges on the back side
of the NUCLEO board) and convert it into a "Debugger". On the NUCLEO board that you are going to use as programmer/
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debugger, choose any Serial port other than Serial2 (other than the default port used for standard UART) to be initialized as

-_— MBED (https://www.mBEQ;ﬂE’&ﬁﬂ UART. In the program below (using NUCLEO-F103RB as programmer/debugger) Serial1 (PA_9, PA_10) was

selected.
O Debugger
1 #include "mbed.h"
2
3 // declarations needed to change the parameters of stdio UART
4 extern serial t stdio_uart;
5 extern int stdio_uart_inited;
6
7 int main() {
8 serial init (&stdio uart, PA_9, PA 10); // other than Serial2
9 stdio_uart_inited = 1;
10 printf ("Ready for debugging\r\n");
11}

Once compiled (remember to select the NUCLEO board used for programing/debugging as target for the online compiler),
download the "Debugger" program to the NUCLEO board. Please make sure you have the two jumpers in place on the CN2
connector when programming the NUCLEO board. Once the "Debugger" binary has been downloaded to the NUCLEO
board, remove the two jumpers again.

Additional examples

o Reading analoginput (https://os.mbed.com/users/hudakz/code/STM32F103C8Té6 Analogln/)

o DS1820 temperature sensor (https://developer.mbed.org/users/hudakz/code/STM32F103C8T6 DS1820/),

o Driving Text LCD (https://developer.mbed.org/users/hudakz/code/STM32F103C8T6 TextLCD/)

e Driving Nokia 5110 LCD (https://developer.mbed.org/users/hudakz/code/STM32F103C8T6 Nokia5110//)

e Driving 1L19341 TFT Display (https://developer.mbed.org/users/hudakz/code/STM32F103C8Té6 1L19341/)

e A USB serial device (https://developer.mbed.org/users/hudakz/code/STM32F103C8T6 _USBSerial/)

e CAN bus with mbed boards (https://os.mbed.com/users/hudakz/code/CAN Hello/)

o Tiny HTTP server with ENC28J60 Ethernet module (https://os.mbed.com/users/hudakz/code/WebSwitch ENC28J60/)
e Using SD Card (https://os.mbed.com/users/hudakz/code/STM32F103C8Té6é SDCard/)

Working offline

The Mbed Studio (https://os.mbed.com/blog/entry/Mbed-Studio-Public-Beta/) IDE is a great tool but unfortunately supports
only Mbed OS 5 (with built-in Mbed RTOS threads, mutexes, semafores ...). That however requires decent SRAM and Flash

memory. Since the Blue Pill s rather suitable for small or medium size projects which require less RAM and Flash I'd

recommend to stay with Mbed 2 (aka Mbed classic) and use the QtCreator IDE
(https://os.mbed.com/users/hudakz/notebook/building-offline-with-gt-creator/) for building offline.
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Works great on Linux (Ubuntu) and MS Windows. It's fully integrated with Mbed CLI (https://os.mbed.com/docs/mbed-
0s/v5.11/tools/developing-mbed-cli.html) and supprots all the Mbed enabled targets. To build for the Blue Pill you can select
BLUEPILL_F103C8 NUCLEO_F1@3RB

or as your target, depending on the Flash size actually available on your Blue Pill board. To

reduce the size of used static RAM and Flash try to select the ™11 [ibrary for your project rather than the Standard gpe
That can be achieved by modifying the Mbed_app.json gje (Ctr|+O) as below:

1

2 "target overrides": {

3 e

4 "target.default_lib": "small"

5 }

6 }
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