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ESP32 2j7a-np'm7 x1an

https://www.espressif.com/sites/default/files/documentation/esp32 technical reference man
ual_en.pdf

19'¥'90 71710ND NY',0N"12 VTN DAYNI YN OY TR DNATAY DAY N N1n 7w ian - 10T
nINR Miwpn 75710N - WIFI
‘Wifi a1 nnd
ESP-01 - UART
ESP8266 - yni oT7nn
ESP32 - n'1ayn 2 ny Wja-npm
ESP32 CAM - nn7¥n 771>

ESP 2w n1iwn D2nIN 2 "anny 7211one - ESPNOW
Arduino, MicroPyton, Visual Studio, ESP32 IDF, ESP32 AT :2'>1 0 12y NIM'snN 11110
commands

Tayn

nTN' 790 (Tavnnn o'rxrr 25) opTh 30 wr 1DOIT DEVKIT V nin'on 0'01d 7y .07 48 70n
n+n' 2on .Wifi-> a1 Bluetooth-> na nwnwnin RF nrnt 7200 . Wifi miwpn nioxn X7 0oy
a¥NN DX YNYY N1 .01 Nt 1wpw nn 7 - Power management 79on 71nna npoivn RTC
JNIYNNA IMIX ITNWY1N'WY 1011 11N

7on

SPI

12C

I12S - Sound

SDIO

NMI9 NNX ,NXINN NIRxE [ 2 ,nrrne 3'1- UART

RMT - Remote control

nniar 8 ,nvny 16' - PWM

222 ,van mwn - Touch

DAC

ADC

TWA - Automation

ETH - Ethernet

wan (wn - Hall effect

TAYNN 7 MILISNLN NXK PTIAN NN NNIVI9N0 W'D

Taynnn onw TNIM ,0"78M9M9N 0D Y NDT? Nwan DX 7nin - DMA
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1ESP32 Doit DevKit V nin'sn ni7

NnNn ax'n yvan nnnnL,V3.32 Ta

nI¥'n NN 1N V9 ny X7 72X ,V5 oy Da 1y 73t ,nRN1 N0 - Vin
OUART"? mainnw 21 7na7 11y any? ' .0TX0, RX 11w - USB
EN - Reset

nITx - Power LED

2 22107 7ainn - Builtin LED

N2NY ¥ TMY% Taynn NX 007 "D yINY? v pnixw yaa - Boot
.N0M N on 2-5 0T 4 .07 25w - GPIO

nimi7ax o 15w - ADC

2077 niwaan N0 - TOUCH

mnNnx no1a - 1.8.19 Arduino |'pnin%
TAIN7 WK .2 7207 12N - Blink 1770 7w 2a1nann 2T DX NIKONY - 9170 DY T - [IYR) V'Y
.TAynn YW ATHN DR NIRNZ AWOKR ,NNAY7 DY TIM DX 772 7TNN TRIENNYUN
N2NY NX NYTIN Y'OINY D Tz N2y nm L bps 115,200 k1 77hn n1nad OUART-2 Ty
.Joi delay qroin? 1y
https://www.mischianti.org/wp-content/uploads/2020/11/ESP32-DOIT-DEV-KIT-v1-pinout-
mischianti.png
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[ www.mischianti.org

32ESP ni7 mapnn

File-> Preferences -> Additional Boards Manager URLSs:
https://dl.espressif.com/dl/package esp32 index.json

Tools -> Board Manager -> ESP32 Arduino -> DOIT ESP32 DEVKIT V1
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(hon pX) 72T Mpnn

https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers

COM-7 namd - Tip

byte counter=0;
String str;
void setup () {
Serial.begin (115200);
}
void loop () {

str ="counter = " + String(counter);
Serial.println(str);

delay (500) ;

counter++;

COM-nn nX"Myp - TIp

String str;
void setup () {
Serial.begin (115200);
delay (150);
}
void loop () {
if (Serial.available ()> 0) {
str= Serial.readString();
Serial.println(str);

nirnnn NXHYN - TIy?

String stringOne, stringTwo;

void setup () {
Serial.begin (115200);
delay (150);
stringOne = String("numberl");

stringTwo = String ("number2");

// send an intro:

Serial.println ("\n\nComparing Strings:");
Serial.println();

void loop () {
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// two Strings equal:
if (stringOne == "numberl") {
Serial.println ("StringOne == \"numberl\"");
}
// two Strings not equal:

if (stringOne != stringTwo) {
Serial.println(stringOne + " =! " + stringTwo) ;

}

if (stringOne.equals (stringTwo)) {
Serial.println(stringOne + " equals " + stringTwo);

} else {
Serial.println(stringOne + " does not equal " +

stringTwo) ;

}

if (stringOne.compareTo (stringTwo) < 0) {
Serial.println(stringOne + " comes before " +
stringTwo) ;
} else {
Serial.println(stringOne + " comes after " + stringTwo);

// a numeric String compared to the number it represents:

stringOne = "1234";
int numberOne = 1234;
if (stringOne.toInt () == numberOne) {
Serial.println(stringOne + " = " + numberOne);
}
while (1) ;

}

0NV VP'ND7 XNAIT
https://www.youtube.com/watch?v=0lolXt scNQ
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IMUPNN NEN 123 58 0739 MDINNKN NN A7 v 0N TIV2 oNnDa
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NMNYPNI MY ¢ Ow2 DNNN1A ,YIAN JW DY YRINYRND NONPn NN and .2

JINT7 VAT DN NNY D Sy i aanne GPIO prnn ow nx o
1 VIIPY MY DWIAND NPV N5

MANE COLOR NUM GPIO
| BLACK NO GPIO
2 RED D15
3 GREEN D2
4 BLUE D4
5 YELLOW D15 AND D2
6 MAGENTA D15 AND D4
7 CYAN D2 AND D4
8 WHITE D15 AND D2 AND D4

NoN MYXNANI NRDYO NTIPN MY NPNMDKR N2YAY NDM NATHN NN I1ANd 3
APDY0 THPNY YANWAY NYTIN MYYI ¥ MINNN N2PAN1 .NYN NNMYPn
NZN2A NN2SN-MN 2V NYTIN MY ¥ (N27Y10a NRYP ND) NN N2 NRDYeN ON
.MADN NPMNINRTIN NY TIY YRNYHRY IWANT ¥ 191 INNT .NNMeN N7vpnn
NWNY 1933 NNZSN 5Y YN AZYIN NN NNTYO TOPN YRNYHRN ON
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NI'7072'T NINYY/NI0NDD

Outputs nix:

'MI19N 170 N7Yon - TIp

#define led 15

void setup () {
// initialize digital pin LED BUILTIN as an output.
pinMode (led, OUTPUT) ;

// the loop function runs over and over again forever

void loop () {
digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage

level)
delay (500); // wait for a second
digitalWrite (led, LOW); // turn the LED off by making the
voltage LOW
delay (500); // wait for a second
}
Inputs niotd
vee INPUT, INPUT_PULLUP, ni7:a1 nirn'? ni7id' nio1d
INPUT_PULDOWN
delay q'oin? n1>ma Wwox debounce-n yinn? 1
2 .(pon 7w 210) 11 72 - " MmN Ix ms10 7w o
k ToMicrocontroller)
— C1
(&5
4 2 0.1uF
&
GND GND
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Active low 11no>

VCC
KEYA
K2-3.6x6.1_SMD AL [ED.0603_G
o !
D> 15 o2 DAL VvV
l ';/
GND

#define SW1 4
#define Led 5
void setup () {
pinMode ( Led, OUTPUT) ;
pinMode ( SW1,INPUT PULLUP);
}

void loop () {
digitalWrite (Led,digitalRead (SW1)) ;

}

Active High nimod

33V
LED1
KEY1 ;
K2-3.6x6.1_SMD $k1 LED/E(SOS_G
=
na[ > sty DSCo——AM N l
GND

#define SW1 4

#define Led 5

void setup () {
pinMode ( Led, OUTPUT) ;
pinMode ( SW1, INPUT_PULLDOWN) ;

}

void loop () {
digitalWrite(Led,digitalRead (SW1)) ;

}
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227N

[INNNAI I'2vn 1N DR DINN? W' 255 ~ 0. ninna 19100 Bits8 7T1aa nam nwnnnn n'dm 1and
NIYXNN] YXAN' MINN YN TNXA 110'N1L, 1SW Nniyynxa yxan' TNk Namn )y 0T .mimnn v
ledDown i nyn 9% Nt neonw [vxni 5D 7T nnainnn ledUp :ninn 'mw 1an? v . 2SW
P07 2SW xn7 nxi 36D p1n? 1SW ¥xn'7 NX ,n0n '975 Nt gt oani 2D 7Ta? nhainnn
JINI0N MIYPENN 10N 22 7V NImn NXYM DX Axn qon .39D

byte counter =0;
#define SW1 32
#define SW2 33
#define LED1 5
#define LED2 2
void setup ()
{
Serial.begin(115200) ;
delay (150);
pinMode (LED1, OUTPUT) ;
pinMode (LED2, OUTPUT) ;
pinMode (SW1, INPUT PULLUP) ;
pinMode (SW2, INPUT_PULLUP);
}
void loop ()
{
if (digitalRead(SW1l)==0)
{
delay (10) ;
counter++;
digitalWrite (LED2, LOW);
digitalWrite (LED1, HIGH) ;
Serial.println("counter =" +String(counter));
delay (500);

if (digitalRead(SW2)==0)

{
delay (10) ;
counter—--;
digitalWrite (LED1, LOW);
digitalWrite (LED2, HIGH) ;
Serial.println("counter =" +String(counter));
delay (500);

}

AIMD71 D'RINYT YINN X'¥INT 'RTD 0'ONIYN DT .DIIYNINN 09097 TWON TN 72 7T if - 2 n'¥oIx
.YN7'" DNM9dn TNXY ndNn - while-2 wnnwn? 'x1 p7 .NNk 0yo

byte counter=0;

#define SW1 32

#define SW2 33

#define Ledl 5

10
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#define Led2 2
void setup () {
Serial.begin (115200);
delay (150);
pinMode ( Ledl, OUTPUT) ;
pinMode ( Led2, OUTPUT) ;
pinMode ( SW1, INPUT_PULLUP);
pinMode ( SW2, INPUT_PULLUP);
}
void loop () {
while (digitalRead (SWl) && digitalRead(SW2));
delay (10) ;
if(!digitalRead(SWl) && counter!=255) {
counter++;
digitalWrite (Ledl, 1) ;
digitalWrite (Led2,0);
}
if(!'digitalRead(SW2) && counter!=0) {
counter—--;
digitalWrite (Ledl,0);
digitalWrite (Led2,1);
}

Serial.println ("counter = " + String(counter));

Touch

DIAT? CWONR 7127 7V NIWID [NW [N N2OE7 17'9X DMSY71,van7 niwan Touch-> nnTamw nio
.0™M17I8 DY NIKY 71D plotter nivxnxa

Touch - TIp

N7 DY NX NAnpiL12D 7107 "aimin TOUCH [wrn 1y DX (NXIR) NNATN NN nnarT
2D pTn T nainnn LED
#define LED 2
void setup () {
Serial.begin(115200) ;
delay (150); // give me time to bring up serial monitor
Serial.println ("ESP32 Touch Test");
pinMode (LED, OUTPUT) ;

void loop () {

Serial.println (touchRead(T5)); // get value of Touch 0 pin = GPIO
15

digitalWrite (LED, touchRead(T5)<20)

delay (100);

11
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ADC

AWON NINATA NN .9-12 "2 nnw7 Aok ,01 12 5Thn 1NN ANI7IM NIMI7aR niod 18 mwe
.DMA "y |nd>17 "1ayn?
NIX N'NINYT TWOK

analogSetAttenuation (ADC_0db)
.1ADC "y nrroian p1m'7 "wox

0NI'X20195N NXRMP? - TIy?

#define Analog channel pin 15

int ADC VALUE = 0;

float voltage value = 0;
void setup () {

delay (150);

Serial.begin (115200);

analogReadResolution (9);

}
void loop () {

ADC VALUE = analogRead(Analog channel pin);

Serial.print ("Digital = "+ String(ADC VALUE)) ;

voltage value = (ADC VALUE * 3.3 ) / (512);

Serial.println("\t Analog = "+ String(voltage value)+ " volts");
delay (300);

12
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D'7'27n
DINDINY YTV AU AN N, MONDIYT NN — 2 999990-N Wian
pinMode (pinGPIO, mode); /INPUT ; INPUT _PULLUP; INPUT _PULLDOWN
digitalWrite ( p1 GPIO, value ); // 0 or 1 or HIGH or LOW
touchRead(pinGP10);
analogRead (Analog channel pin);
analogReadResclution (9-12);
analogSetAttenuation (ADC_0db);

analogReadMilliVolts (Analog_channel pin);

JOYIN P Y07 OYas RGB LED mMysnNa 0oyas 5yn nasva momans 1
TP PINAY W APYTAY APYTR P2 NN ,D0YM NN, DY ,9nNd

PT0 DTR NAMD Y837 ONNNA VAN 2¢ O wHNWHNND NoNpn nnomnans 2

;AN N2avb oxnna RGB LED na aps1m aann #n GPIO

MANE COLOR NUM GPIO
1 BLACK NO GPIO
2 RED D15
3 GREEN D2
4 BLUE D4
5 YELLOW D15 AND D2
6 MAGENTA D15 AND D4
7 CYAN D2 AND D4
8 WHITE D15 AND D2 AND D4

NN DN ¥ 0~ 255 ©INNA 1910 8Bits YT NN NWHRHD NNIN AN .3
MYSANI YSIAM TANI NNNN TIY DITP .ANKBA SY NANNM 1PV TV
DM OAW 92NY v KEY2 MyNANG YNIM Mmmn TN TANa oM KEY 1
59592 MM MIINND NPODNY 8™ DS PTRY NN P17 ¥asa LED 77
3955 NP7 TINND TP9DNAY 1P8M D4 2777 MN2INRN YIND ¥a8a N avyn
NN NN G0N .D39 PTNY KEY2 1809 NN D36 P09 KEY 11809 NN, 10N
PO IMNVPNN TOR 123 YY NN INYIN

(GPIO12 ) TS 223000 ¥apD [wMN P10 T IN (MNTP) DRNTh NNon and .4
.D5 2702 n2Nnn LED N7 N Tn YIsn? Xim nTnm

GPIOLS PP 17123010 NNYNA N0 : NPNZIN MDNI MDY NONTH NNIN1any 5

P2 DMVAPIIVION VY NN JaNY v GPIO14 PTRY mann nMmv nomn
.3.3V-5 0V onmnn

13
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NIMAI7AN NIXYYNI0MD

D'¥N DX .NNNY7 DAMNY 'M90 Y R¥IF 00T ,(N1'w (N2 RTCa nnnwaw) v 8 nix'y' 2 my!
JINIY NNIX2 072 DY RID PR Y'Y 022N 9'0In7 11X 2N Nind wnnwn?

//void dacWrite(uint8_ t pin,

void setup () {
Serial.begin(115200) ;
delay (150);

void loop () {
for(int 1=0;1<256;1+=31) {
dacWrite (25, 255);
Serial.println(i);
delay (1000);

void setup () {
Serial.begin (115200);

void loop () {
for (byte i=0;1<255;1i++) {
dacWrite (25,1);
Serial.println(i);

}

void setup () {
}

void loop () {
for (byte i=0;1i<255;i++)
dacWrite (25,1);
for (byte i=254;i>0;1i--)
dacWrite (25,1);

14

DAC

OI702 YWY NNN IX ,NIAYTN - TIy?

uint8_t value);//25 or 26

0N | - T

wiwn 7a - TIp
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012'0 72 - TIj?
int SineValues[256]; // an array to store our values for sine
void setup () {

delay (150);
Serial.begin(115200) ;
float ConversionFactor=(2*PI)/256; // convert my 0-255 bits

in a circle to radians
// there are 2 x PI
radians in a circle hence the 2*PI
// Then divide by 256 to
get the value in radians
// for one of my 0-255
bits.
float RadAngle; // Angle in Radians
// calculate sine values
for (int MyAngle=0;MyAngle<256;MyAngle++) {
RadAngle=MyAngle*ConversionFactor; // 8 bit angle
converted to radians
SineValues [MyAngle]=(sin (RadAngle) *127)+128; // get the sine of
this angle and 'shift' up so
// there are no negative
values in the data
// as the DAC does not
understand them and would
// convert to positive
values.

void loop () {
for(int 1i=0;1<256;1i++) {
dacWrite (25, SineValues[i]) ;

15
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PWM

NXI'N YXINNN NNNAN 2V P7arnnn a7y noe My 07007 91k "N ok k'n PWM nrexe
AWND 100N W W NIR DN comperator niwn niyynxa duty cycle-a nuw My .k¥ma
AITNAN AT IR YAz Mimn

AWON NI ,MIw timer My 07w NINY AT 70 .(0m 8-7 i) Nt 8-7 niE7inn NIk 16 nwe
.011w DTN PWM R'¥in%

.channel 0T niy¥ann namMON . TN WWOKR ,01 13 7w XD NN

MOTOR_PWM. -1 ,LED_PWM w!

:duty cycle-n m'w - TIp

/*

ledcSetup (channel, frequency, resolution bits);,

ledcAttachPin (pin, channel);

ledcDetachPin (pin) ;

ledcWrite (channel, dutycycle);,

ledcRead (channel) ;

*/

#define LED GPIO 15

#define PWM1 Channel O
#define PWM1 Resolution 10
#define PWM1 Freqg 1000
void setup () {

ledcSetup (PWM1 Channel, PWMl Freq, PWM1 Resolution);
ledcAttachPin (LED GPIO, PWMI Channel);

void loop () {
for(int 1=0; 1<1024;i++) {
ledcWrite (PWM1 Channel, 1);
delay(10);

MY TN ANI7IM *2va 0w channels v - Tip

.91702 NIXY7 N1
#define RED LED GPIO 12

#define BLUE LED GPIO 13

#define PWM ChannelO O
#define PWM Channel2 2

#define PWM Resolution(O 8

16
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#define PWM FreqO 1000
#define PWM Resolution2 10
#define PWM Freq2 2000

void setup () {
ledcSetup (PWM ChannelO, PWM FregO, PWM ResolutionO);
ledcAttachPin (RED LED GPIO, PWM ChannelO);
ledcSetup (PWM Channel2, PWM Freg2, PWM Resolution2);
ledcAttachPin (BLUE LED GPIO, PWM Channel2);

ledcWrite (PWM ChannelO, 128);
ledcWrite (PWM Channel2, 512);

void loop () {

channel qiInn nxAp - TIR

#define LED GPIO 15

#define PWM1 Channel 3
#define PWM1l Resolution 10
#define PWM1l Freqg 20000

void setup () {
delay (150);
Serial.begin(115200) ;
ledcAttachPin (LED GPIO, PWM1 Channel);
ledcSetup (PWM1 Channel, PWMl Freq, PWM1 Resolution);

ledcAttachPin (LED GPIO, PWM1 Channel);
ledcSetup (PWM1 Channel, PWMl Freq, PWM1 Resolution);

}
void loop () {
for(int i=0; i<1024;i++) {
ledcWrite (PWM1 Channel, 1);
delay(10);
Serial.print (ledcRead (PWM1l Channel));
Serial.println("\t" + String(ledcReadFreq(PWMl Channel)));

17
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[11'"> DY yim N7uon - TIy

PWM Tnx ,0'7Tn 2w% 01'9 nixpn71,vnp EN oy 17 'x15 .298L293D, L D7 9nIT 11X vin
J2000T wnl
#define PWM1 Channel O
#define PWM1l Resolution 8
#define PWM1 Freq 15000

#define motorGPIO 12 // H-bridge Pin 12 (PWM)
#define pinDirection 13 // H-bridge Pin 4

void setup () {

delay (150);

Serial.begin(115200) ;

ledcSetup (PWM1 Channel, PWMl Freq, PWM1 Resolution);
ledcAttachPin (motorGPIO, PWM1 Channel);

pinMode (pinDirection, OUTPUT) ;

1
void loop ()
motor (205) ;
delay (3000) ;

{

(

motor (0) ;
delay (500) ;

motor (-=205) ;
delay (3000)
motor (
(

0
-2
30 ;
0);

delay (500);

}

void motor (int Speed) {

if (Speed >= 0) {
ledcWrite (PWM1 Channel, Speed);
digitalWrite (pinDirection, LOW) ;

}

else(
ledcWrite (PWM1 Channel, Speed+256);
digitalWrite (pinDirection, HIGH) ;

18
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o'y

NOTE OCTAVEO OCTAVE1 OCTAVE 2 OCTAVE 3 OCTAVE4 OCTAVE 5 OCTAVE 6 OCTAVE 7 OCTAVE 8

16.35 327 65.41 130.81 261.63 523.25 1046.5 2093 4186.01

C#/Db 17.32 34.65 69.3 138.59 277.18 554.37 1108.73 | 221746 | 443492

18.35 36.71 73.42 146.83 293.66 587.33 117466 | 234932 | 4698.63

D#/Eb 19.45 38.89 77.78 155.56 311.13 622.25 1244 51 2489.02 | 4978.03

206 412 82.41 164.81 329.63 659.25 1318.51 2637.02 | 5274.04

21.83 43.65 87.31 174.61 349.23 698.46 139691 | 2793.83 | 5587.65

F#/Gb 23.12 46.25 925 185 369.99 739.99 1479.98 | 295996 | 5919.91

245 49 98 196 392 783.99 1567.98 | 313596 | 6271.93

G#/Ab 25.96 51.91 103.83 207.65 4153 830.61 1661.22 | 332244 | 664488

275 55 110 220 440 880 1760 3520 7040

A#/Bb 29.14 58.27 116.54 233.08 466.16 932.33 1864.66 | 3729.31 7458.62

wl>lc)l-'lI l'ﬂlolﬂ

30.87 61.74 123.47 246.94 493.88 987.77 197553 | 3951.07 | 7902.13

010 N1'al - Tiy?

*

~

* double ledcWriteTone (uint8 t Channel, double frequency);,
double ledcWriteNote (uint8 t Channel, note_t note, uint8 t
octave) ;
*/
const int TONE OUTPUT PIN1 = 15;
const int TONE OUTPUT PIN2Z = 4;
// The ESP32 has 16 channels which can generate 16 independent
waveforms
// We'll just choose PWM channel 0 here
#define TONE PWM CHANNEL1 O
#define TONE PWM CHANNELZ 3

void setup () {
// ledcAttachPin (uint8 t pin, uint8 t channel);
ledcAttachPin (TONE_OUTPUT_PIN]., TONE_PWM_CHANNEL].) ;
ledcAttachPin (TONE OUTPUT PIN2, TONE PWM CHANNEL2) ;

void loop () {
// Plays the middle C scale
ledcWriteNote (TONE PWM CHANNEL1, NOTE C, 5);
delay (500);
ledcWriteTone (TONE PWM CHANNELZ2, 523);
delay (500);

19
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o'm N1'a1 - Ty

#define TONE OUTPUT PIN 15
#define TONE PWM CHANNEL O
void setup () {
ledcAttachPin (TONE OUTPUT PIN, TONE PWM CHANNEL) ;

void loop () {

ledcWriteNote (TONE PWM CHANNEL, NOTE C, 5);

delay (500);
ledCWriteNote(TONE_PWM_CHANNEL, NOTE D, 5);
delay (500);
lechriteNote(TONE_PWM_CHANNEL, NOTE E, 5);
delay (500);
ledCWriteNote(TONE_PWM_CHANNEL, NOTE F, 5);
delay (500);
ledCWriteNote(TONE_PWM_CHANNEL, NOTE G, 5);
delay (500);
ledCWriteNote(TONE_PWM_CHANNEL, NOTE A, 5);
delay (500);
ledCWriteNote(TONE_PWM_CHANNEL, NOTE B, 5);
delay (500);

20
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n'7'a7N

DAC Ny M0n W 93 NiPvoenn NN an .1
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GPIO P70 NN namo yaxh orNNa Yas Yy ow vnnenng Nopn nhomn and 4

: NaN nNvavh onnna RGB LED ma npoto 92nn 8N

MANE COLOR PWMI1 PWNM2 PWM3
1 BLACK 0 0 0
2 RED 255 0 0
3 GREEN 0 255 0
4 BLUE 0 0 255
5 YELLOW 255 255 0
6 MAGENTA 255 0 255
7 CYAN 0 255 255
& ORANGE 255 127 0
9 PURPLE 127 0 255
10 WHITE 255 255 255

NWEANI NI NAVPIND Y0 T 1T D208 yRwiRn MmN and .5
NMUPNN TOHRN 123 7Y 1PN 19010 . DNI2IND 710207 92N 00D

JMnon
double '_e-:ch:ite'Z‘aneliuintE_t Channel, double frequency; H
double '_e-:ch:iteKate(uintE_t chan, note_t note, uintB_t actawve) ;
NOTE_C NOTE_Cs NOTE_D NOTE_Eb NOTE_E NOTE_F
NOTE_Fs NOTE_G NOTE_Gs NOTE_A NOTE_Bb NOTE_B

22
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NIV MIYPN

TN 752 ESP nT'nt oy DON N2 7wn7 ,nnio mMuwpn 0T 9on 21 oy 32ESP 2D 1an'? ©'woN
UART ,(0'0% ,nI'oa niaixn? wnwn) 1'nn nie - SPI Ly Dn- 12C 071710092 nim 2070
2171090 NXR W'NNNY 11y 91700

12C 21710119

,NAN2> 0NN OX 728 nn e omaww nawen v . kb/s400 Tvi nin1a'a kb/s100 Y 2 T1na Taiy
.bit address10-2 ynim 210 .0n12 RN 97 1710 7IRIDNO9N

211 - SDA

229 - SCL

.slave-> naI master-> na U2C n'Th'a wnnwn'? TWoKX

217 1-2 nyxann data-n Xy

.ack 2'tnn 2am1n namd D X ,byte n'anp ove 7D

INXN] 7200 T 'R WK i7D ,open-drain Ix tri-state 7T bus-7 nnaNn 71710090 YW DpTAN
;217 0 X0 ack-n p7 axp o' X7w ' bus-nn pnann wr axknp 197 .bus-7 ynon7 X7 1 pnia
.pull-up AT A7 12 1PN DX PTANY DNALLPNI DXV NT 2017 1 W IwNd

.(slave_addr <<1 | r/w) :012 7 2w nam> 11y

.LSB-? MSB-nn 0'na w2 namd no'wiy - 012 10 7w namd 1y

[2C_Master cmdo

cmdi

cmd_rd

cmd_done
cmdi15s

cmd_content

"

I2C_TRANS_START —5| CMD_Controller ==
s2x8

SCL_LOW_PERIOD
SCL_HIGH_PERIOD

—™SCL_FSM SCL

—_— -

APB BUS| RAM - —™|SDA_FSM

l

DATA_Shifter  |«— P8

rdata/wdata

12C_RX_LSB_FIRST
12C_TX_LSB_FIRST

Figure 11-1. 12C Master Architecture
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8574PCF anmdn

72N7 'RTD 077 12N oK P71, 1-7 Awkn nna ne 0-7 7910nn DOTH .0'0NI9N NN NANIN 2D
.02 7o

https://www.nxp.com/docs/en/data-sheet/PCF8574 PCE8574A.pdf
JA2C 75710N9 MK 12N7 AWOKRW 210 ININN D' 8 i7D , 0Ny VITWY TWORY NAIMD '7Tn 3 Dw!
227N NMd

PCF8574 0100A2A1A0
PCF8574A  0111A2A1A0

slave address R slave address RAW
oj 1t |of|ojazjar|jan] o o1 1|1 |azjar|jan| o
fixed hardware fixed hardware
salectable selectable
G0 2aad628 O02aads29
a. PCFa8574 b. PCFB574A

NIX NIXZ1, 71210090 DX NIRAT 9170 12aN? 'KT> .Kohm, 2.2Kohm4.7 2w pullup Ta1 1an? 'xm
'R WKL IAINA 2D W IR MIYPNN

[AN'07 DT D T? 8 - TIR

#include <Wire.h>

/*
* PIN SDA= GPIO21 (D21)
* PIN SCL= GPIO22 (D22)

*/
#define PCF8574Adderess 0x20
void setup () {
Wire.begin () ;
1
void loop () {
PCF8574Write (B10101010);//0xAA
delay (500) ;
PCF8574Write (B01010101);//0x55
delay (500) ;
}
void PCF8574Write (byte wval) {
Wire.beginTransmission (PCF8574Adderess);
Wire.write(~val);
Wire.endTransmission () ;

}

24


http://www.arikporat.com/
https://vickysigler.wixsite.com/mysite/%D7%90%D7%9C%D7%A7%D7%98%D7%A8%D7%95%D7%A0%D7%99%D7%A7%D7%94
https://www.nxp.com/docs/en/data-sheet/PCF8574_PCF8574A.pdf

www.arikporat.com

https://vickysigler.wixsite.com/mysite/%D 7%90%D7%9C%D7%A7%D 7%98%D7%A8%D7%95%D7%A0%D7%99%D7%A7%D7%94

#include <Wire.h>

#define PCF8574Adderess 0x20
byte i=0;
void setup () {
Serial.begin (115200);
delay (150);
Wire.begin() ;
Serial.println("frequency
Wire.setClock (400000) ;
Serial.println("frequency
1
void loop () {
byte vallLed=0;
for (1i=0;1<=7;1i++) {
valled=1<<i;
PCF8574Write (~vallLed) ;
delay (500);

}
void PCF8574Write (byte val) {

D'X 077 - TR

"+ String(Wire.getClock()));

"+ String(Wire.getClock()));

Wire.beginTransmission (PCF8574Adderess) ;

Wire.write(val);
Wire.endTransmission () ;

}

#include <Wire.h>
/*
* PIN SDA= GPIO21
* PIN SCL= GPIO22

(D21)
(D22)

*/

void setup ()
Wire.begin (
Serial.begi
}

void loop () {
byte temp;
Wire.requestFrom(0x20,1);
if (Wire.available()) {

Wire.read();

{
) ;
n(115200) ;

temp
Serial.println (temp, BIN) ;

}
delay (100);

25
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MY NIVYISNLV jw''n /5L M

https://www.nxp.com/docs/en/data-sheet/LM75A. pdf
7ap v '2rmna L12C 7y 72 0w Ymm .threshold wr ox - .0.S .01 9 .ni7yn -25-100 2 nio
.Jn'o
-7 MSB-nn temp register "0o'ann nxNpPn 170 (Pullup T3 7an% 'k .x48-0x4F0 |2 mnamd
nuihwl ,MSB ni'o 8-n 'na nwn p7nn .0vvan X7 LSBa nnimnnn o'oan nwnn .LSB
Ji7un 0.125 5w X' nXI7Imn DTN NR AXITITN [0 DIRIMNNN Nion
eHaJo LM75-Addon-Board :x'n 32ESP 112y 270 7w nnvon

NN1019N0 [W'NN ARMP - TIP

#include<Wire.h>
#define LM75 addr 0x48
float wvaltemp;
void setup () |
Wire.begin () ;
Serial.begin(115200);
configTemp (LM75 addr);

void loop () {
valtemp=readTemp (LM75 addr) ;
Serial.println("Temperature = "+String(valtemp)):;
delay(1000);

// "funcTemp" = =====
void configTemp (byte add) {

Wire.beginTransmission (add) ;
Wire.write (0x0) ;
Wire.endTransmission () ;

}

float readTemp (byte add) {
float temp;
Wire.requestFrom(add, 2) ;
if (Wire.available ()) {
temp = ((Wire.read() << 8 |Wire.read()) >> 5) * 0.125;
Wire.endTransmission () ;
return temp;
}
}
/ /== =================
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n'7'a7N

IZC 10199 — 4 19900 -N wion

:[2C ;promaa 1awn SLAVE 20090 niNoap y320n 9o 1'wonn Jon o1y 0omas .1

|
JU L

Period 12.64ps

1.00¢ 100\ 6.25MS/s R /" 0.00v 23:14:07

>

PN YW NN N TN AN (a
12990 M Nn (b
TP 11120 DN YY 18D )2 BN tAcknowledge AR BUS-N YY N¥MW 20390 ONA (c

1Slave-n 2*277 anw vy nn (d

979 . LED mn nnne 095120 7w Tinn LED n9) npb1ns nwnwnn naomans .2
W NN APITIN AT PITN MOINND TINAY NN, IRAYT PRYD ¥YNIN NPYTIN
YN NET L NPYN DN MNIT D00 YT .0MYa MOPN NTAN 1T N2V sy 5y
0x21 M3now Nanan 2*29 LED-0 My 9an> wr 1305 M3 12

s NIZND M2WAN NN Y82 12992 ONNN2Y LM75 199010 07109920 NP 1M ans L3

-1 123 NTTAIN NIMVIDALN TIY ON.TMIY MY I - NNOVIDN0N WPNNI NI AP (a
LOYTR NYaAxY 7 PoTRY W, 32°C

20 VAN DT 0T w2,29°C-1 TN NTTHIN 0NN Ty ox (b
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UART

1,3 012'0 .N2NXY7 aNN 'PNNYT 'RTY ,MIY¥ANL NY¥ann naMxn .'no - OUART
nxinn xx1r X7 - TUART

16,17 1o ,'no - 2UART

.n1DmM2 02 UART miwpn wnn'? "wox

DMA UARTNh
apb_wr
Tx_FIFO X risn
apb_wdata fifo_rd | 750
fodat2 | Tx_FIFO_Ctrl <—| HW_Flow_Ctrl e
PN R o
Tx_FSM
Clock CLK
UART_TICK_ALWAYS_ON

APB_CLK
—=

REF_TICK__[1

e

txd_out
CLK E T
. Flow_ci I:}
fifo_wr Rx_FSM
apb_rd ifo_wdat >l
-—

Rx_FIFO_Ctrl
apb_rdata RK7F| FO
-

A

Baudrate_Detect

wake_up
Wakeup_Ctrl

JUARTN 2w nit'n'n 3-7 pi7nn XN .oy Tavnnw mpna y1nn nX miv ,kB1 xin FIFON 7T1a

RX-1 TX7
; next
START BITO BIT1 BIT2 BITn Parity STOP START
data0 | datal | data2 datan ] 0 data0 | datal | data2 datan ] 0
—_—
brk_num UART_TX_IDLE_NUM brk_num

.(UART_BIT_NUM "y nu'wY) parity bit 9'oin'2 awoxi ,nim'o 5-8 anna y1m nitw? "wonn

207N KN N2'oN W annn DR VAR M . 1/1.5/2/3-2 nim ,nTiavn 1T PN stop bit-n ann
Dainny

.N1'Y 72 02 [NOT2 namdn v nu7iv DMA nTnt

,NT'N' 227 N2MD .0'WYD 20101 NI 0DNR D'NHV? “IRN¥1N9T 1TYUN - 485RS 71710N92 DA NN
QTN NND WWIWT7 WO
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:01011010 2mdw nn NX XNP'7 NI0171 91702 NIKINYT

nix'n Bluetooth Niarn - i
https://drive.google.com/file/d/1Qdhplg2yelv_Kogj5xKC7cs7UQ5 xKe8/view :n'xj"7ox

2" 1 AT-command 0T nwya - Bluetooth 7w Ty

//Serial.begin (9600, SERIAL 8N1, RXDO, TXDO);
void setup () {

delay (150);

Serial.begin(9600);//GPIO3=RX0; GPIOl= TXO0

void loop () {
while (Serial.available ()==0) ;
char valUart=Serial.read() ;
Serial.print (valUart);

2UART-712n - Tip

void setup () {
delay (150);
Serial.begin(115200) ;
// Serial2.begin (9600, SERIAL 8N1, RXD2, TXD2);
Serial2.begin (9600); //RXD2=16; TXD2=17
}

void loop () {
while (Serial2.available ()==0) ;
char valUart=Serial2.read():;

Serial.print (valUart);
Serial2.println(valUart);

niamn Bluetooth-7an - iy

#include <BluetoothSerial.h>

#define BT NAME "ESP32-2" //Can be changed to any name you like
BluetoothSerial ESP BT;

void setup () {

Serial.begin(115200) ;
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ESP BT.begin (BT NAME); //Begins the bluetooth with specified
BT NAME
Serial.println ("Bluetooth device is ready to pair");

void loop () {
while (ESP_BT.available ()==0);
char valUart=ESP BT.read();
Serial.println("send from UART => " + String(valUart));
ESP BT.println("\nsend from BT-ESP32 => " +
String(valUart)) ;
}

Bluetooth ny m1o 17 NP7 - TIR

#include <BluetoothSerial.h>
#define BT NAME "ESP32 2" //Can be changed to any name you like
BluetoothSerial ESP BT;

void setup () {

Serial.begin(115200);

ESP BT.begin (BT NAME); //Begins the bluetooth with specified
BT NAME

Serial.println("Bluetooth device is ready to pair");

pinMode (LED_BUILTIN, OUTPUT) ;

void loop () {
while (ESP BT.available ()==0);
char valBtEsp32=ESP BT.read();
Serial.println ("send from UART => " + String(valBtEsp32));
ESP BT.println("\nsend from BT-ESP32 => " +
String(valBtEsp32));
if (valBtEsp32 == '1"') {
digitalWrite(LED_BUILTIN, HIGH) ;
Serial.println ("LED turned ON");

else if (valBtEsp32 == '0') {
digitalWrite(LED_BUILTIN, LOW) ;
Serial.println ("LED turned OFF");
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n'xp"mx NIVXNXA VO’V NIYTIN nn'v - Ty

N'XP7ON DTN
https://classroom.google.com/u/0/c/NTM4MTgzMzg2MDc5/m/NTM4MTgzMzg2MTES5/details
#include <BluetoothSerial.h>
#define BT NAME "ESP32-2" //Can be changed to any name you like

BluetoothSerial ESP_BT;

void setup () {
Serial.begin (115200);
ESP BT.begin (BT NAME); //Begins the bluetooth with specified
BT NAME
Serial.println("Bluetooth device is ready to pair");
pinMode(LED_BUILTIN, OUTPUT) ;

void loop () {

while (ESP BT.available ()==0);
char valBtEsp32=ESP BT.read();
if (valBtEsp32 == '1"') {
delay (500) ;
ESP BT.print ("**0541234567");
delay (500);
ESP BT.print ("##The number is 1237");
delay (500) ;
ESP BT.print ("$$");
delay (500);
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|OT/Wifi

N worn MQTT 7110109 .html 71710M9 - WA ANINA - 217 M Nirn 70 nwA7 12N
.01 01 nyp'7ox7

MQTT

.TCP/IP-2 a1y ,IOT 1wn% 0'xNn .0'00RV NNAYNY? TVIM .11DON ,I¥? 09 ANN DY 71710N9
:client-1 broker n'n nNix My !
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CONNECT
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DN N7y - TR

#include "Adafruit MQTT.h"
#include "Adafruit MQTT Client.h"

/)| ———————————— WiFi name and password-———————————————————
//NOTE: Change the name and password to your wifi name and

// password.

#define WLAN SSID "sigler24" //Update

#define WLAN PASS "2858685712" //Update

/) |- AIO Connection configuration------—-—-—-—-——-—>--———-
//NOTE: Change the username to your username, the key to

// your AIO Key, and the feed to your feed.

#define AIO SERVER "io.adafruit.com"

#define AIO SERVERPORT 1883

#define AIO USERNAME "vickys" //Update

#define AIO FEED "/feeds/led" //Update

#define AIO KEY "aio Orkn81b3cPKd7TJZWoEStptu884a"
//Update

[/ =mmm e e Global variables——-—-———=—————————————————

WiFiClient client; //Simple wifi client

Adafruit MQTT Client mgtt (&client, AIO_SERVER, AIO_SERVERPORT,
AIO USERNAME, AIO KEY); //mgtt client

Adafruit MQTT Subscribe LED Control = Adafruit MQTT Subscribe (&mgtt,
AIO USERNAME AIO FEED); //led subscriber

void setup() {
Serial.begin(115200) ;

pinMode(LED_BUILTIN, OUTPUT) ;
connectToWifi();

mgtt.subscribe (&LED Control); //Listen to incoming data from
ESP32 LED feed

}

void loop () {
MQTTconnect () ;

Adafruit MQTT Subscribe *subscription;
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while ((subscription = mgtt.readSubscription(5000))) //Waits up
to the specified timeout (in milliseconds) for data to be available.

{

if (subscription == &LED Control)
{
Serial.print ("Got: ");
Serial.println((char *)LED Control.lastread);
if (!strcmp((char*) LED Control.lastread, "ON")) {

digitalWrite(LED_BUILTIN, HIGH) ;
}
else if ( !strcmp ((char*) LED Control.lastread, "OFEF"))
//we got the "OFF" message
{
digitalWrite(LED_BUILTIN, LOW) ;

}

// ping the server to keep the mgtt connection alive
if (!mgtt.ping()) {
mgtt.disconnect () ;

void connectToWifi ()
{
Serial.print ("Connecting to ");
Serial.println (WLAN SSID);
WiFi.begin(WLAN_SSID, WLAN_PASS);
while (WiFi.status() != WL CONNECTED) {
delay (500);
Serial.print(".");
}
Serial.println();
Serial.println ("WiFi connected");
Serial.println ("IP address: ");
Serial.println (WiFi.locallIP()):;

void MQTTconnect () {
if (mgtt.connected()) {
return;

Serial.println ("Connecting to MQTT server");
uint8 t retries = 3;

int8 t ret;

while ((ret = mgtt.connect()) != 0)
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Serial.println(mgtt.connectErrorString(ret));
Serial.println("Retrying MQTT connection in 5 seconds");
mgtt.disconnect () ;

delay (5000);

retries--;

if (retries == 0) {
Serial.println("Connection failed");
while (1);

}

Serial.println ("Connected to MQTT server");

DN NNYY - TIR

F A ESP32 WiFi library----—--—--———-————————-————— |
#include <WiFi.h>

int counter=0;
[/ === The external libraries we downloaded---------

#include "Adafruit MQTT.h"
#include "Adafruit MQTT Client.h"

//NOTE: Change the name and password to your wifi name and
// password.

#define WLAN SSID "sigler24"

#define WLAN PASS "2858685712"

//NOTE: Change the username to your username, the key to

// your AIO Key, and the feed to your feed.
#define AIO_ SERVER "io.adafruit.com"
#define AIO SERVERPORT 1883

#define AIO USERNAME "vickys"

#define AIO_FEED "/feeds/counterl"

#define AIO KEY
"aio Orkn8lb3cPKd7TJZWoEStptu884a"

WiFiClient client; //Simple wifi client
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Adafruit MQTT Client mgtt (&client, AIO_SERVER, AIO_SERVERPORT,
ATIO USERNAME, AIO KEY); //mgtt client

Adafruit MQTT Publish sendData = Adafruit MQTT Publish (&mgtt,
AIO USERNAME AIO FEED) ;

// Adafruit MQTT Publish aio humidity =
Adafruit MQTT Publish(&mgtt, AIO USERNAME AIO HUMIDITY FEED);

// DHTesp dht;

void setup () {
Serial.begin(115200) ;

connectToWifi () ;

void loop () {
MQTTconnect () ;

if (sendData.publish (counter)) {
Serial.println("counter = " + String(counter));

delay (5000) ;
counter++;

// ping the server to keep the mgtt connection alive
if (!mgtt.ping()) {
mgtt.disconnect () ;

feeds 2 1an - Ty

.dashboard-a vin7x 75 7aInn feed nr'x7 27 n'w7 21wnN

#include <WiFi.h>

#define Analog channel pin 15
int counterl=0, counter2=40;
int ADC VALUE;

#include "Adafruit MQTT.h"
#include "Adafruit MQTT Client.h"
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//NOTE: Change the name and password to your wifi name and
// password.

#define WLAN SSID "AndroidAP"

#define WLAN PASS "zxmn2439"

//NOTE: Change the username to your username, the key to

// your AIO Key, and the feed to your feed.
#define AIO SERVER "io.adafruit.com"
#define ATIO SERVERPORT 1883

#define AIO USERNAME "malulshai"
#define AIO FEEDI1 "/feeds/counterl”
#define AIO FEED2 "/feeds/counter2"

#define AIO KEY
"aio IcRy99TvGCJIad4ZykQU56CXNsLfou"

WiFiClient client; //Simple wifi client

Adafruit MQTT Client mgtt (&client, AIO SERVER, AIO SERVERPORT,
AIO USERNAME, AIO KEY); //mgtt client

Adafruit MQTT Publish sendDatal
ATIO USERNAME AIO FEEDI);

Adafruit MQTT Publish sendDataz = Adafruit MQTT Publish (&mgtt,
ATO USERNAME AIO_FEEDZ);

Adafruit MQTT Publish (&mgtt,

void setup () {
Serial.begin(115200) ;
connectToWifi();

void loop () {
MQTTconnect () ;

if (sendDatal.publish (counterl)) {
Serial.println("counter = " + String(counterl));

if (sendData2.publish (counter?)) {
Serial.print ("Digital = "+ String(counter?2));

delay (5000) ;

counterl++;

if (counter2<100)
counter2++;

else
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counter2=0;
// ping the server to keep the mgtt connection alive

if (!mgtt.ping()) {
mgtt.disconnect () ;
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