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Generic STM32F103C series
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Generic STM32F103V series
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HY¥Tiny STM32F103TE

5TM32VLD to FLASH
W

2lF0| OjLfe] HE 47
(Generic STM32F103C series)
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A= mOq Ctrl+T
AR 225
sketch_augZ2a OIFT &% g HE 1A
I void setup() { Al2|Y DLIE Ctrl+Shift+M
; Mputvour |y jae sz Ctrl+Shift+L
41 WIFi101 Firmware Updater
]
B void loop() EI B L "Generic STM32F103C series” »
T4 put wour Variant: "STM32F103C8 (20k RAM. 64k Flash)" L
a CPU Speed(MHz): "72Mhz (Mormal)” 3 -
chh Upload method: "STM32duine bootloader” » Maple Mini £E %
Optimize: "Smallest (default)” 3
ZzE [ Al ZE
RIS | [comzs (vaple mini) |
ZZ 240 "AVRISP mkd" *
' FEEH g7

Generic STM3ZF103C series, STM3ZF103C Ok RAM. G4k Flash), STM3Z2duino bootloader, T2Mhz (Marmal)
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HE Ctrl+5 | o1Basics { AnalogReadSerial |
[1Z 0|22 2 XA Ctrl+Shift+S 02 Digital " BareMinimum 7
03.Analog f Blink |
HOlA| 2 Ctrl+Shift+P 04.Communication | DigitalReadserial OI=0|% 7|2 oH| ‘Blink’ ¥7|
e Lh 05.Control [ Fade B
SHEEW Ctrl+Comma 06.5ensors X ReadAnalogVoltage
07 Display 3
T == cr+Q 08.Strings 3
14 09.UsB 3
15 10.StarterKit_BasicKit k
16 11 ArduinolSP 3
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Adafruit Circuit Playground
Bridge
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Firmata
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Stepper
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21+
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23

24 44 the setup function runs once when wou press reset or power the board

25 woid setupf) 4

26 A4 initialize digital pin LEO_BUILTIN as an output.

27 pinMode{LED_BUILTIN, QUTPUTY:

a8

29

a0 A4 the loop function runs over and over again forever

31 woid loop() {

32 digitalWritefLED_BUILTIN, HIGHY: /¢ turn the LED on (HIGH is the woltage lewel)

m

a3 delay (10007 A8 owait for a second

34 digitalWrite(LED_BUILTIH, LOWY. A¢ turn the LED off by making the unlkage Law

a5 delay(1000%; A wait for a second

a6} il

eldric STM32F103C series, STM32F . RAM. B4k Flash), 5 32duino bootloader, 72Mhz (Mormal), Smallest (default) on COM25
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RGB LED

o =15
of M= HTZ

RGB LED 2=2 %3¢t ot 71X| MEZ L= T LED 2=4f Cr=A LB LED 370 = ot= g3l
LED7} S 0{QUSLICt LED= B2, =M HEtMo| Ao M7HX| M= =850l S 2657HK
F

R(RED), G(Green), B(Blue), 17H°| =< Ol .=E(Common Anode) = & E A E(Common
Cathode)2| 4712| 2[EM0| ULt & H=E= TA(VCOFEE0| B 3|M
E J|ACOo| Ao 72 E(GND 7t AZ =L}

Common Common
Cathode (-) (-) Anode (+) (+)

P 77N

/ \ / \ ()
A 4/

/ \ \

> Eor A

in
4§t§é|. LED Pin
=@ 12l

-O| RGB LEDQ| £7 =2
-LEDE 77| Tlo A t§EF%

® (+) o " High == LOW 3 oj= A
RGB LEDO| &




RGB LED ModuIeI 2t 0| .= OjL|

+ 3V3
v R PBO
G PB1
Yot
GND B11 B10 % B PB3

B1 B3 B4 B5 B6 B7 BE B9 B12 B13 B14 B15

BO B1 B3 B4 B> Be B7 BE B9 B10 B11 B12 B13 B14 B15
— VBat
R d . M. . VBat + |———
aduino Mini
VBat - ——
——|GND
LEDT R SI  AD A1 A2 A3 A4 A5 A6 A7 AB AI15 C13

LEDY AD A1 A2 A3 A4 A5 AB AT AB A15C13

l

—

R SIveat" - VBat 3.3V
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2 A A

#define RED PBO
#define GREEN PB1
#define BLUE PB3

H

rot

void setup() // A& Al
{

I

pinMode(GREEN, OUTPUT);

pinMode(BLUE, OUTPUT);
)

o°=+

L EXT

R PBO
G PB1
B PB3

//RED(PBO)= Digital Output Hoz MY
//GREEN(PB1)2 Digital Output o2 Q’S
//BLUE(PB2)2 Digital Output H2 = 4

olgd cC
H = 4

rE
rr
Mt
Jm
|0
Hu
ok
1
Ot
HT
i
nx
o

o
-
_l'_l_

] =3
(<] =

Jm

pinMode(pin, mode)

pin: E':E A-II-Iol.E:ii 1_IJ; I:II_-|§
mode: INPUT, OUTPUT, EE=IN UT_PULLUP

T




void loop() // F3+ gh=
(

digitalWrite(GREEN, HIGH); digitalWrite(BLUE,HIGH); // RED
delay(1000); //1000msec, 12= 7|Ct2[ 7]

digitalWrite(RED, HIGH); digitalWrite(GREEN, LOW); digitalWrite(BLUE,HIGH); // GREEN
delay(1000);

digitalWrite(RED, HIGH); digitalWrite(GREEN, HIGH); digitalWrite(BLUE,LOW); // BLUE
delay(1000);

Loop() &0l Ct= MZ =7t S 2 X}

n_m BLUE

YELLOW

SKY BLUE OFF ON ON
PINK ON OFF ON
WHITE ON ON ON

digitalWrite() &
My

HIGH = Low a2 CIX|E E 0| £ LT} pinMode() £ ouTPuT 22 AZSHX| ¥ LEDE HO| HZASHH, digitawrite(HIGH) 7t = & I LED = 50| S2|7|
LIEHE 2= ALt
= T AAI:'
(=R
™ d

digitalWrite(pin, value)

O 7} 1 ==

pin: Tz

value: HIGH EE= Low
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SEAL
AFTER
WASHING

I 3V3
- GND
S PB4

— |0 1Bl D

B1 B3 B4 BS B6 BY BE BY B1Z B13 B14B15

BO B1 B3 B4 B5 B6 BY B8 B9 B10 B11 B12 B13 B14 B15
— VBat
. .. VBat +
_ » Raduino Mini
8 I
~N =
3 VBat -
@ 1%
GND
LED1T R SI A0 A1 A2 A3 A4 AS A6 A7 AB Al15 C13

|




L I
E I

A—|O|.|_L i -|()-|7-| A2 X|] & E = Z=O|G|A
f T4 S = =
=
| | = | | LI-
_I_Olol- |-



AAX|ZE EX2

#define C4 262 //&= _olmEo | @2

oR
Mo

#define D4 294 //3 fﬂ €
#define E4 330 //0] = =
#define F4 349 //u} a -
#define G4 392 //& =

#define A4 440 //2} o /‘i
#define B4 494 //A]| m ;
#define SOUND PB4

SOUND PB4

int melody[] = {G4, E4, E4, F4, D4, D4, C4, D4, E4, F4, G4, G4, G4};
// BELE HERE MY
int noteDurations[] = {4, 4, 2,4, 4,2, 4,4, 4,4, 4, 4,2}, //olY &2 Bf At ==
LFH|°F

J =100
SEESEE === =

g
£ 0 o o o2 = om &%

L THER

up =~ ®

| Q



void setup() {

pinMode(SOUND, OUTPUT); //SOUND(PB4)2 Digital Output 22 47

Y| Bt gxtel 2712 #A BHCH(1800msec)
7|7} 2 =& of BfXte| A 7[7F ALk

= T =

void loop()

—

for (int thisNote = 0;, thisNote < 13; thisNote++) {

oo & 8L 41 137

B =}

int noteDuration = 1800/noteDurations[thisNote]; // BfX} A7t H=l

int pauseBetweenNotes = noteDuration * 1.10 ; // & Z0|& A
delay(pauseBetweenNotes);

// %\’ﬁ%&l\\

noTone(SOUND);

J
J

At

AOle] =S ol 12t
Ct

ol £ FLab(50% wE| AFO[2)2| F IS

tone(pin, frequency)
tone(pin, frequency, duration)

pin: tone= Al H
frequency: tone2| It~ (Hz THR) - unsigned int
duration (&) : tone 2| X|& A|ZH (R2[= EHL)

YA ZLICH X|H A[ZE

- unsigned long

o, Uh= YotX| =Lt noTone()= F& W7HA| Y7t X[ E LICE.



https://www.arduino.cc/reference/ko/language/functions/advanced-io/noTone
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=

VCC 3V3
DIN PA7
GND GND

LED1 AD A1 A2 A3 A4 AS AB A8 A15C13

l
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g I | I
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AAX|ZE EX3

#include "WS2812B.h"

#define NUM_LEDS 16 HOES AMY| = O|HAA FE2E
/*

* Note. Library uses

* Connect the WS2812B data input to PA7 on your board.

*

*/
WS2812B strip = WS2812B(NUM_LEDS);
= RK|7F £7|3} 22 G|0| ¢1Z EZ0|CH &K SCLK > SCLK
IAE 280|E BE2 EASHH oq7|)\1 OFAE XK= O|O|E =3 X7} SPI MOSI » MOSI SPI
2 = 0|E FXE2 7iH Sgjo|= M E (& MHE) 2l 2l S&S 5= Master ~ MISO |4 MISO Slave
SS » SS

void setup()
{
strip.begin();// Sets up the SPI
strip.show();// Clears the strip, as by default the strip data is set to all LED's off.

}


https://ko.wikipedia.org/wiki/%EB%8F%99%EA%B8%B0%ED%99%94
https://ko.wikipedia.org/wiki/%EC%A7%81%EB%A0%AC_%ED%86%B5%EC%8B%A0
https://ko.wikipedia.org/w/index.php?title=%EB%A7%88%EC%8A%A4%ED%84%B0_%EC%8A%AC%EB%A0%88%EC%9D%B4%EB%B8%8C&action=edit&redlink=1
https://ko.wikipedia.org/w/index.php?title=%EB%8D%B0%EC%9D%B4%ED%84%B0_%ED%94%84%EB%A0%88%EC%9E%84&action=edit&redlink=1
https://ko.wikipedia.org/w/index.php?title=%EC%8A%AC%EB%A0%88%EC%9D%B4%EB%B8%8C_%EC%85%80%EB%A0%89%ED%8A%B8&action=edit&redlink=1
https://ko.wikipedia.org/w/index.php?title=%EC%B9%A9_%EC%85%80%EB%A0%89%ED%8A%B8&action=edit&redlink=1

void loop()

{
colorWipe(strip.Color(0, 255, 0), 1); // Green
delay(500);

// Red

delay(500);
colorWipe(strip.Color(0, 0, 255), 1); // Blue
delay(500);

}

// Fill the dots one after the other with a color
void colorWipe(uint32_t ¢, uint8_t wait)
{

for(uint16_t i=0; i<strip.numPixels(); i1+ +)

{ =HA

strip.setPixelColor(i, c);
strip.show();
delay(wait);

} N BH=E 242t R,G,B3
) 2 2 40| 87|




J/RAINBOW === oo
colorWipe(strip.Color(0, 255, 0), 20); // Green
colorWipe(strip.Color(255, 0, 0), 20); // Red
colorWipe(strip.Color(0, O, 255), 20); // Blue
rainbow(10);
rainbowCycle(10);
whiteOverRainbow(20,75,5);

2AOH FFE

https://youtu.be/2pJ2-YEC28U



https://youtu.be/2pJ2-YEC28U

PART IIl. EE0| ZY5}7|




MIT & QIRIE

Designer It E : https://youtu.be/It-fVRYZYAQ
Blocks It E : https://youtu.be/vp9eMIITDWCc

TaifunTools Ct2 2 E.: http://puravidaapps.com/tools.php
BLE CFH2EE : https://mit-cml.github.io/extensions/



https://youtu.be/lt-fVRYZYA0
https://youtu.be/vp9eMlITDWc
http://puravidaapps.com/tools.php
https://mit-cml.github.io/extensions/

MIT ¥ QIHIE]

722 A E(Chrome)2 AFE. 7= AZEL2 219 :OF
= &
= T

http://appinventormit.edu 2 2 ‘Create apps!’ H= 41 EH

_ - \ =@ |
[ &> MIT App Inventor | Explore MIT X G 219! - Google AH X + I = | @ |
= C @& appinventor.mit.edu w x @ :

B
‘ APP INVENTOR

i
<=

'.With MIT App Inventor,

anyone can build apps with
global impact



http://appinventor.mit.edu/
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BLE (Bluetooth Low Energy)

Bluetooth Low Energy®E = =0 A| BLE2 =F 52 4.0(Bluetooth Smart) 2H! 0|
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Bringing Bluetooth 5 to everyone

High performance, entry-level Bluetooth 5/ANT/2.4GHz SoC
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void setup()
{

// initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);

}

void loop()

{
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)
delay(500); // wait for a second
digitalWrite(LED_BUILTIN, LOW);  // turn the LED off by making the voltage LOW
delay(500); // wait for a second

}
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He|M MA | GP2YOA41SKOF
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2y Tt 40kHZ

=™ He| 4cm ~ 30cm
Mol 0.1cm
37| 29.5x13.0x13.5mm

GP2YOA41SKOF 2| ApQF

| GP2YOA41SKOF

GP2Y0A41SKOF | VvccC GND ouT

2} 50| OjL vCC GND PA7




mold | arsole oy

VCC
GND

Vout

BLE Module | 2t50[ & OfL

RXD PB10
TXD PB11
GND GND

VCC

3V3
GND
PA7

B1 B B4 B5S B6 B7 BB BY9 B12 B13 B14 B15

Raducino

LED1 AD AT A2 A3 A4 AS . i 4 A15C13

R Slvea "0 ypat b

Bluetooth
GND 5.0 veC

ht]
XL

i

BO

VBat

3V3

GND

B1 B3 B4 BS5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15

Raduino Mini

LED1 R SI  AD A1 A2 A3 A4 A5 A6 A7 AB AlS Ci3

VBat +

VBat -




- . 7 _
O H9l8 HAd Jlgsoe HEs

o
= A0lE2 €0 & &0 &|Jf
otof A 0|=2] & AHHS Ol # UYEHE HATHCL QK| 4OFN 7| E0] X1I-c'>-E|

L H
- =
of #A0|== OI%3P01 f% SR
a0l & =A 220 AAY = U
Ct.




20| A 22[X] == F2|oHAt

ozd

A0



AAX|ZE EX5

#include "raduino_ble.h"
#include "raduino_fc.h"
#include "PID v1.h"

o
AT

BLE ble(Serial3); BLE 2=0| 25 0| OJL|2| Serial30]] HAZAE|O| QU
AL AS

FC Flight(Serial1); | 250l BIL| FCoF STM32duino/t Serial10] &

boolean startFlag = false;

int ledPin = PC13: < | 250 W& =9 U= LEDZF PC130] HEE[0] A5

double Setpoint, Input, Output;

double Kp=0.2, Ki=0.3, Kd=0.07; | PID2| A0{7|°] B |, DO| Al+= Sletth

PID myPID(&Input, &0Output, &Setpoint, Kp, Ki, Kd, DIRECT);



H| |- M Z-0| 2 ®M O 7|(Proportional-Integral-Differential controller) == PID M|0{(PID control)= & A
SS =00 M 7HE BEO| AR E[= CHEX Q1 FEfof X0 7|} O[T},

PID M|0{7|= 7| 2X8 2 2 I|E Hli(feedback) MO 7| 2| FEZ 7HX| 1 /2T, M O{St X} St= L& 2
== 2l (output) 2t 28 2 (setpoint) 2t H| St 2Xi(error)E Al 45t 0] XS 0[&3510] X[0fof E&
M olgtE AlLtsteE 22 E0 R}z LC
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https://ko.wikipedia.org/wiki/%ED%94%BC%EB%93%9C%EB%B0%B1
https://en.wikipedia.org/wiki/overshoot

const int numReadings = 5;
int readings[numReadings];
int readindex = 0;

int total = 0;

int average = 0;

Mo | atsolw oy

#define IR_Sensor PA7 // Sharp IR GP2YOA41SKOF (4-30cm, analog) Vout PAT

void setup() {

Setpoint = 200;

myPID.SetOutputLimits(300, 500);

myPID.SetSampleTime(50);

myPID.SetMode(AUTOMATIC);
/=== PID Control-----=====-==-mmmmmm oo //



ble.begin(); | BLEZS1} S41 A% Flight.begin();] rFcef £41 A=

// Pause the timer while we're configuring it pinMode(LED_BUILTIN, OUTPUT);
Timer1.pause(); // FC control digitalWrite(LED_BUILTIN, HIGH);
// Set up period delay(100);

Timer1.setPeriod(10000); // in 10 microseconds
// roll positive right

// Set up an interrupt on channel 1 // pitch positive forward
Timer1.setChannel1Mode(TIMER_OUTPUT_COMPARE); //Flight.Trim(20,10); //roll: 0.0 , pith: -5.0
Timer1.attachComparelinterrupt(handler_10ms); Serial.printIn("Triming...");
// Refresh the timer's count, prescale, and overflow delay(5000);
Timer1.refresh();
// binding.....
// Start the timer counting Flight.Bind(); FCer Bl d Al
Timer1.resume(); Serial.printIn("binding...");
Timer Interrupt Y/

EtO| : Timerl
Z7| : 10 msec
CIEH E E MH|A 2l=: handler_10ms()

*EfO|H QIHEEO| Lot 2% 2 Tt HOIX|& &2




OO AZZ 2 MM (CPU)Zt Z2OHME

25t S U, 8= ot=/0] S o ALt W, 2/ F 2| oH
Hoof ol 0|2 &&to] Tl oro] x1a|7r 2oz 420 rOIELEMEMIHOﬂHI o T2 dAHS
BRI B0l S SHE T2 Z2ase Mald + LS ol 22 Yot
- EIO|0 QIHEE : EtO|H7 @t A2t ZhH 42 = SSXN X 07 AHEES 2F
- USH UHEE (7B PN UEE SHV 2RSS 27| o QHEEES /Y
IEIS 83 (nterrupt Request, INTR) 1871 e
- [E(Interrupt Enable, IE) 22112+ ANDSHO QIE{YE Mu|A REI0| 5t HE2E 2oHe2 P |
;21|0-|F§i|§?45'_1 . = QIE|HE HIE (Interrupt Vector)S 2H0MEC)H
OIEF-QE QHAS o D._|E'|E.JE _?_EL_I ﬁ%—j
T2 3

ISR 0| &

m2 3

Moy w2t
s AMelH 2 A8 Zokstn,
(@2 3M) MENS Ao AZiCH

\ - PC (Program Counter) {2
L, CSHO| Aalier HEH Fa

| - SR (Status Register) A2k
L, QIE{HE MB|A CHA0)|A

SR 00| BFFI= 39E loo2 23

QI HE EF(Return from Interrupt, RETI)
HEO} LMD, AEROf| M FETE PCRL SREYO| SEICH !



void handler_10ms(void) {

G_COUNT++;

if(G_COUNT > 100)

{
G_COUNT = 0;

ledstate = !ledstate;
if ( startFlag == /
digitalWrite(ledPin, ledstate);

}

if(ble.BleRX) -«

if(ble.blebutton == 1)&&(startFlag ))//DOWN, 1= PID ON
{

myPID.Compute(); //21 & PID =HMOE D= X

AOE Z7 =710 . Setpoint)= FX|ot7| ¢|5f
Qjejoj a%g%&%adk throttle= (int)Output;, //1X , Throttle |(3|D|?(1|O1)7|§ output2
A|ZIC}. if(throttle <200) throttle = 200; throttle2 AFESHH, 1 242
if(throttle >900) throttle = 900; ﬁ_?%fgﬁogj\ﬁlxﬂgjf Ct.
true ) = 24X/ X| QOHCHE throttle
lelse 2 ADLE Z0f| A BH2 H|H
{ 2 U2 JHE ALESICH

FailCount=0;
else
FailCount+ +;

=1} BLE 2 =719
| =X
ICt22 O|AF 27

Lo —
o e
S X3t}

O tot ofm | >
Ml —

int throttle =0;

}

throttle= ChannelValue[3]; // 2&4f HO|IjA

}

if( FailCount > 200)

{
throttle = O;

}

if ((startFlag == true) && (ble.error_count == 0))
Flight. Tx(ChannelValue[0],ChannelValue[1],ChannelValue[2],throttle);

ble.BleRX = false; FCZ H|& =7 HO|EHE EU& &=
Flight. Tx(ROLL,PITCH,YAW,THROTTLE)




int ChannelValue[4]; int G_.COUNT = 0O; boolean ledstate =0; int FailCount = 0O;

ble_process()
BLE2ES O|
AOE Zog &

HIO| 5 = 2 AlSH

=

F||' m ot

2

+

_'_

[ok

void loop() { Flight.Event() &=
int ret = Flight Event();« FC2 RE| O[5S ~A 38 2o 1 1K 242 90
if(ret==1)digitalWrite(LED_BUILTIN,LOW); HiS} SHCH CH2 2 O|HI E0f 2} HhShg| = ZFO|C}.
if(ret>0)Serial.printin(Flight.retString); 0: No event

1 : Binding event

ble_process();

A— R DT/ //

//Moving average

total = total - readings[readindex]; el MM Zt2 0l Bra A
readings[readindex] =IRsensor(); Ch= l_L1|0|7<|01| O|E Yo cfet
total = total + readings[readIndex];

readindex += 1;

if(readIindex >= numReadings) { readindex = 0O; }

average = total/numReadings;

Input = average;

A — R R L //

Input : PID M[0{7[2| R g2 2 A& =




0| S ™o (Moving Average)
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Int Count = 10;

Distance, SumDistance, AverageDistance = 0;
Float Voltage = 0;

SMT322 12bite| ADC2 AtESH?| =0 (0~4,095) Wf= X =L
| id O ZtS MY (0~3.3V)ZE Hatst7| 9|t A2 CrS 1t 2Lt
oat Irsensor(void){ Voltage = analog @f * (3.3/4,096)

>-
=

H
10
|0

-1
ot

= MUH
2

oo rok 4

o
okl O

P

for(int | = 0; | < Count; i++) { /
/Voltage = analogRead(IR_Sensor)*0.0008056640625;

fujo

Distance = 13*pow(Voltage, -1); <

S Mstance = 13 « | Voltage) ™!

SumDistance = SumDistance + Distance; _
} *0| =42 CtZ L|o[ X0 EHE[N A=

AverageDistance =SumDistance/Count * 10;
SumDistance = 0;

if(AverageDistance > 300) AverageDistance = 300;

return AverageDistance; \ QM Mol X|CH H2| =& Z} 300mmO| Al AL 300mmE

—1 O HA
} \ M| ototCt,

MolM MAME SHE A2 242 Hheteict
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void ble_process(void){

int event1 = ble.Event(); « ble.Event() 2r+= .
iflevent1==1){ BLE 20| AOIE ZEO02 2 LO|HE $£MUS R 12E=
Binding event : o . 32 ttek SICE SEX| B 2E2 H|O|E 7t o™ 02 it Sict O 2
AOIE Z 1} blink_led(); //Binding OK ol Eof [ha} Btste|= Zho|Ct
Hfolcl2 Mz 3| startFlag = true; 0: No event
A2 LEDS ble.error_count = 0; 1 :Binding event
Blink A|ZIC}. - 2 : Flight Data event
} . 3 : Wrong Data event
else if(event1==2){
for(inti=0;i < 6; i++)
{
ChannelValue[i]=ble.bleValuel[i];
//debug
//Ser!aI.pr!nt(ChanneIVaIue[l]); Flight Datalevent
//Serial.print(","); AODE ZOo2 2 E HY = H0|HE 48t 42 H[H HO[HE
} ChannelValue[ |0l M & stCt, O| Zt2 EtO|H QI E st
//Serlal println(nu), handler_lOmS(VOid)O“A'l A'-%E_H:l—
}
else if(event1==3){
//debug
}
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