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 ˶˵˟ ˣ˶˵˧ˬ˪ ˞ˣ˟ˬ9{tон . 

ˢ˩˶˰ ˢ˪˧˩ˬ ˢˬ . 
 

b   

м 9{tонπ5ŜǾYƛǘ/ ±п 5ŜǾŜƭƻǇƳŜƴǘ .ƻŀǊŘ ǿƛǘƘ 9{tπ²whhaπон  

 5ŀǘŀ ǎǘƻǊŀƎŜ 

н aƛŎǊƻ {5 ŎŀǊŘ ƘƻƭŘŜǊ  

 DǊŀǇƘƛŎŀƭ ŀƴŘ ŎƘŀǊŀŎǘŜǊ ƛƴŘƛŎŀǝƻƴ 

о ²Iмслн. /ƘŀǊŀŎǘŜǊ [/5 мсȄнΣ рȄу Řƻǘǎ ƛƴŎƭǳŘŜǎ ŎǳǊǎƻǊ  

п 5ǳŀƭ /ƻƭƻǊ h[95 5ƛǎǇƭŀȅ /hDҌt/. мнуȄспΣ лΦфсϦ {{5молс  

р a{tнулт L[Lфопм нΦуϦ нплȄонл ¢C¢ [/5 {tL ƳƻŘǳƭŜ ǿƛǘƘ ǘƻǳŎƘ ·t¢нлпс  

 тπǎŜƎ ƛƴŘƛŎŀǝƻƴ 

с 9плнумπ[πhπуπ² лΣну ƛƴŎƘ пȄ /ƻƳƳƻƴ /!¢Ih59 ŘǊƛǾŜ ōȅ ŘƛǊŜŎǘƭȅ ŀƴŘ ōȅ I9Cпрммό./5 ǘƻ тπǎŜƎ ŘŜŎƻŘŜǊύ   

т 9плнумπLπhπлπ² лΣну ƛƴŎƘ пȄ /ƻƳƳƻƴ !bh59 ŘǊƛǾŜ ōȅ ŘƛǊŜŎǘƭȅ ŀƴŘ ōȅ ¢aмсот   

 [95{ 

у рȄ рƳƳ ŎƻƭƻǊ ƭŜŘǎ ǿƛǘƘ ŎƻƳƳƻƴ ŎŀǘƘƻŘŜ ŎƻƴƴŜŎǝƻƴΦ 5ǊƛǾŜ ŘƛǊŜŎǘƭȅ ŦǊƻƳ /t¦  

ф рȄ рƳƳ ŎƻƭƻǊ ƭŜŘǎ ǿƛǘƘ ŎƻƳƳƻƴ ŀƴƻŘŜ ŎƻƴƴŜŎǝƻƴΦ 5ǊƛǾŜ ŘƛǊŜŎǘƭȅ ŦǊƻƳ /t¦  

мл мȄ рлрл wD. C¸[{πрлрлwD. ƭŜŘ ŘǊƛǾŜ ōȅ /t¦ ŀƴŘ ƻǇŜƴ ŘǊŀƛƴΦ /ƻƳƳƻƴ !ƴƻŘŜ ŎƻƴƴŜŎǝƻƴΦ  

мм мнȄ ²{нумн. ǊŀƛƴōƻǿόbŜƻtƛȄŜƭύ ƭŜŘǎ ŀǊǊŀƴƎŜŘ ƛƴ ŀ ŎƛǊŎƭŜΦ  

 .ǳǧƻƴǎ ŀƴŘ ǎǿƛǘŎƘ 

мн нȄ Ǉǳƭƭ ¦t ǘŀŎǝƭŜ ǎǿƛǘŎƘ  

мо нȄ Ǉǳƭƭ 5h²b ǘŀŎǝƭŜ ǎǿƛǘŎƘ  

мп нȄ {t5¢ ǎƭƛŘŜ ǎǿƛǘŎƘ 9Dмнму  

мр пȄп ƳŀǘǊƛȄ ƪŜȅōƻŀǊŘ Ŏƻƴǎƛǎǘ ŦǊƻƳ сƳƳ ǘŀŎǝƭŜ ǎǿƛǘŎƘ ŘǊƛǾŜ ŀƴŘ ǊŜŀŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ /t¦ ƻǊ aaтп/фнн L/  

мс LƴŎǊŜƳŜƴǘŀƭ ǊƻǘŀǊȅ ŜƴŎƻŘŜǊ t9/ммwπпмнлCπ{ллму  

 5ƻǘ ƳŀǘǊƛȄ ŘƛǎǇƭŀȅ 

мт ¢/луπум{w²! нлƳƳ όлΦу Lb/I ύ w95 /h[hw 5h¢ a!¢wL· 5L{t[!¸ ŘǊƛǾŜ ŦǊƻƳ ƳŀȄтнмфΦ  

 !ƴŀƭƻƎ ŀƴŘ ŘƛƎƛǘŀƭ ǎŜƴǎƻǊǎ 

му tDaррмс рƪ tDaр /5{ tƘƻǘƻǊŜǎƛǎǘƻǊ  

мф млƪ ŎƻƳǇŀŎǘ ǘȅǇŜ ǇƻǘŜƴǝƻƳŜǘŜǊ wYлфYммоллум  

нл aƛŎǊƻǇƘƻƴŜ ŀƳǇƭƛŬŜǊ a!·фумп9¢5Ҍ ǿƛǘƘ ŀƴŀƭƻƎ ƻǳǘǇǳǘ  

нм Lн/ ƭƛƎƘǘ ǎŜƴǎƻǊ .IмтрлC±Lπ¢w лπсррор ƭǳȄ  

нн Lн/ ǇǊŜǎǎǳǊŜ ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊ .atмул  

но 5ƛƎƛǘŀƭ 5I¢нн ƘǳƳƛŘƛǘȅ ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊ  

нп 5ƛƎƛǘŀƭ I/π{wлп ǳƭǘǊŀǎƻƴƛŎ ŘƛǎǘŀƴŎŜ ǎŜƴǎƻǊ  

нр Lw ǊŜŎŜƛǾŜǊ ±{муоу. ŦƻǊ w/р ŀƴŘ ƻǘƘŜǊ ǇǊƻǘƻŎƻƭ  

ну tLw ǎŜƴǎƻǊ I/π{wрлм ƻǊ I/π{wрлр  

нф [aор ƛƴ ¢hфн ŎŀǎŜ ŀƴŀƭƻƎ ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊ  

ол 5{молт Lн/ сп · у {ŜǊƛŀƭ wŜŀƭ ¢ƛƳŜ /ƭƻŎƪ ǿƛǘƘ ōŀǧŜǊȅ ƘƻƭŘŜǊ  

ом at¦слрл оπŀȄƛǎ ƎȅǊƻǎŎƻǇŜ ŀƴŘ оπŀȄƛǎ ŀŎŎŜƭŜǊƻƳŜǘŜǊ όƳǳǎǘ ōŜ ŜȄǘŜǊƴŀƭ ōƻŀǊŘύ  

он aƛŦŀǊŜ w/рнн ŎŀǊŘ ǊŜŀŘŜǊ ƳƻŘǳƭŜ όaƛŦŀǊŜΥ мYΣ пYΣ ¦ƭǘǊŀƭƛƎƘǘΣ 59{CƛǊŜΣ tǊƻύ  

оо нȄ ŀƴŀƭƻƎ ƛƴǇǳǘ ǿƛǘƘ ōǳũŜǊŜŘ hǇŜǊŀǝƻƴŀƭ !ƳǇƭƛŬŜǊ a/tсллн      

оп нȄ ŀƴŀƭƻƎ ƻǳǘǇǳǘ ǿƛǘƘ ōǳũŜǊŜŘ hǇŜǊŀǝƻƴŀƭ !ƳǇƭƛŬŜǊ a/tсллн  

ор WƻȅǎǝŎƪ нȄ ŀƴŀƭƻƎ ŀƴŘ мȄ ōǳǧƻƴ  

ос Lн/ [aтр ǘŜƳǇŜǊŀǘǳǊŜ ǎŜƴǎƻǊ  

от  ¢/w¢рллл ǊŜƅŜŎǝǾŜ ƻǇǝŎŀƭ ǎŜƴǎƻǊ ǿƛǘƘ ŀƴŀƭƻƎ ŀƴŘ ŘƛƎƛǘŀƭ ƻǳǘǇǳǘ  

оу  C{w όŦƻǊŎŜ ǎŜƴǎƛǝǾŜ ǊŜǎƛǎǘƻǊ ύǿƛǘƘ ŘƛǾƛŘŜǊ  

 5/ ŀƴŘ ǎǘŜǇ ƳƻǘƻǊ 

оф [нфу нȄ 5/ ƻǊ мȄ ōƛǇƻƭŀǊ ǎǘŜǇ ƳƻǘƻǊ ŘǊƛǾŜǊ  

 !ǳŘƛƻ 

пл !ŎǝǾŜ ōǳȊȊŜǊ I/aмнлр·  

пм ¢ǿƻπŎƘŀƴƴŜƭ ǎǘŜǊŜƻ ŀƳǇƭƛŬŜǊ 5πŎƭŀǎǎ нȄо ² t!aупло όŀƴŀƭƻƎ ƛƴǇǳǘύ  

пн Lн{ 5!/ t/aрмлн онōƛǘκоупƪIȊ  
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ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 

˶˵˟ ˣ˶˵˧ˬ ˪˷ ˸ˣˮˣ˩˸ˣ ˢˮ˟ˬ. 
 

 

 

ˣ˶˵˧ˬˢ- ˶˵˟ESP32 ˟˶ ˢˬ˶ˣ˲˦˪˲˩ ˢ˪ˠ˸ˢ-  ˧ˬˣ˷˧˧ˣ ˸ˣ˴˟ˣ˷ˬˢ ˸ˣ˩˶˰ˬˢ ˫˪ˣ˰˟ ˢ˩˲ˢˬ ˪˪ˣ˥˷ ,ˢ˵ˤ˥ˣ ˸˧˸˧˪˩˸

) ˫˧˶˟ˡˢ ˪˷ ˦ˮ˶˦ˮ˧˞ˢIoT ˧ˡ˧ ˪˰ ˥˸ˣ˲ .(Espressif Systemsˢ ,-ESP32  ,ˣˬˡˣ˵ ˪˷ ˣ˸˥˪˴ˢ ˪˰ ˯˯˟˸ˬESP8266 ,

 ˞˧˟ˬˣ˪.˸ˣ˶˲ˣ˷ˬ ˸ˣˮˣ˩˸ˣ ˸ˣ˪ˣ˩˧ 

-sESP32 ˣ˶˵˧ˬ ˞ˣˢ- ˡ˟˰ˬ ˟˪˷ˬ ˞ˣˢ .ˢˬ˞˸ˢˣ ˢ˟˥˶ˢ˪ ˸ˮ˸˧ˮ ˢ˶ˣ˦˵˦˧˩˶˞ ˪˪ˣ˩ˢ ˢ˟˧˪ ˪ˣ˲˩ ˶˵˟Xtensa LX6  ˪˰˟

  .˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ˪ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ ˫˧˩˲ˣˢ˷ ˧˲˵˧ˢ ˡˣ˧˴ ˪˷ ˰˲˷ˣ ˨ˣˬˮ ˵˲˯ˢ˟ ˱˸ˣ˷ˬ ˡ˟˰ˬ ,˫˧ˢˣ˟ˠ ˫˧˰ˣ˴˧˟ 

ˢ ˪˷ ˫˧˧˶˵˧˰ˢ ˫˧ˮ˧˧˲˞ˬˢ-ESP32  :˫˧˪˪ˣ˩ 

1 :ˢ˪ˣ˲˩ ˢ˟˧˪ ˡˣ˟˧˰ . 

-sESP32  ˸ˣ˟˧˪˟ ˶ˡˢ˸ˬTensilica Xtensa LX6  ˢˤ .˸ˣ˶˲ˣ˷ˬ ˸ˣˬ˧˷ˬ ˧ˣ˟˧˶ ˸ˣ˪ˣ˩˧ˣ ˪˧˟˵ˬ ˡˣ˟˧˰ ˸ˣ˶˷˲˞ˬˢ ,˸ˣ˪ˣ˲˩

 .˸ˬ˞ ˭ˬˤ˟ ˸ˣˮ˰˧ˢˣ ˡˣ˟˧˰ ˫˧˷˶ˣˡˢ ˫˧ˬˣ˷˧˧ ˶ˣ˟˰ ˟˦˧ˢ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ ˨˲ˣˢ 

2 :˸˧˦ˣ˥˪˞ ˸ˣ˧˶ˣ˷˧˵ . 

http://www.robokit.co.il/


т 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

ˢ ˪˷ ˫˧˦˪ˣ˟ˢ ˫˧ˮ˧˧˲˞ˬˢ ˡ˥˞-ESP32 ˢ ˸ˣ˪ˣ˩˧ ˞ˣˢ-Wi-Fi sx-Bluetooth  ˢ˵˪˥ ˸ˣ˧˶ˣ˷˧˵ ˶˷˲˞ˬ ˢˤ .ˣ˪˷ ˸ˣˮ˟ˣˬˢ

 ˧˦˵˧ˣ˶˲ ˶ˣ˟˰ ˸˧˪˞˧ˡ˧˞ ˢ˶˧˥˟˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫˧˶˥˞ ˫˧ˮ˵˸ˢ˪ˣ ˦ˮ˶˦ˮ˧˞˪IoT .ˡˣ˰ˣ ˫˩˥ ˸˧˟ ˧ˬˣ˷˧˧ , 

3 :˧˲˵˧ˢ ˡˣ˧˴ ˪˷ ˶˧˷˰ ˦˯ . 

-sESP32  ˧ˮ˧˲ ˪˪ˣ˩ ,˧˲˵˧ˢ ˡˣ˧˴ ˪˷ ˟˥˶ ˭ˣˣˠˬ˟ ˡ˧ˣ˴ˬGPIO, UART, SPI, I2C, ADC, DAC  ˣˤˢ ˸ˣ˧ˮˣˠ˟˶ˢ .ˡˣ˰ˣ

 .˫˧ˮˣ˷ ˫˧˧ˮˣ˴˧˥ ˫˧ˮ˵˸ˢˣ ˫˧˪˧˰˲ˬ ,˫˧ˮ˷˧˧˥ ˫˰ ˸ˣ˪˵˟ ˵˷ˬˬ˸ˢ˪ ˫˧˥˸˲ˬ˪ ˸˶˷˲˞ˬ 

4:ˡ˥ˣ˧ˬ˟ ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴ . 

ˢ ,ˣ˪˷ ˸ˣˢˣ˟ˠˢ ˫˧˰ˣ˴˧˟ˢ ˸ˣ˪ˣ˩˧˪ ˱˯ˣˮ˟-ESP32  ˨˲ˣˢ˷ ˢˬ ,ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴ ˧˟˴ˬ ˪˪ˣ˩ ˞ˣˢ .˵˲˯ˢ ˸ˣ˪˧˰˧˟ ˭˧˧˦˴ˬ

.˧ˮˣ˧˥ ˞ˣˢ ˢ˧ˠ˶ˮ˞˟ ˭ˣ˩˯˧˥ ˭ˢ˟˷ ˸ˣ˪˪ˣ˯ ˪˰ ˸ˣ˪˰˲ˣˬˢ ˸ˣ˧˴˵˧˪˲˞˪ˣ ˫˧˶˧˷˩ˬ˪ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ 

5 :ˢ˥˦˟˞ ˸ˣˮˣ˩˸ . 

  ˢˠ˞ˡ ˞˧ˢ ˢ˥˦˟˞ˢˢˣ˟ˠ   ˧ˬˣ˷˧˧˟IoTˢ .-ESP32   ˫˧ˬ˸˧˶ˣˠ˪˞ ˶ˣ˟˰ ˢ˶ˬˣ˥ ˧˴˧˞ˬ ˪˪ˣ˩ ,˸ˣ˵ˤ˥ ˢ˥˦˟˞ ˸ˣˮˣ˩˸ ˟˪˷ˬ

 .˫˧˧˞˶˵˞ ˫˧˶˲˯ˬ ˪˪ˣ˥ˬˣ ˥˦˟ˣ˞ˬ ˪ˣ˥˸˞ ,˫˧˧˲˶ˠˣ˦˲˧˶˵ 

 

 ˸ ˧ˠˣ˪ˣ˵˞ ˸˩˶˰ˬ ˥ˣ˸˧˲ 

-sESP32  ˢˬ˩ ˭˪ˢ˪ .ˢ˶˧˷˰ ˥ˣ˸˧˲ ˸˧ˠˣ˪ˣ˵˞ ˸˩˶˰ˬˣ ˣ˪˷ ˢ˪˧˰˲ˢˣ ˸˯˯ˣ˸ˢ ˢ˪˧ˢ˵˪ ˸ˣˡˣˢ ,˸˟˥˶ˮ ˸ˣ˧˶˪ˣ˲ˣ˲ˬ ˢˮˢˮ 

 :˫˧˧ˤ˩˶ˬ ˫˧˟˧˩˶ˬ 

1 ˸˩˧ˬ˸ .Arduino IDE: 

-sESP32   ˧ˡ˧ ˪˰ ˟˦˧ˢ ˨ˬ˸ˮArduino IDE ˸ˣˮ˩˸ ˸˞ ˶˧˩ˬ˷ ˧ˬ˪ ˥ˣ˸˧˲ˢ ˨˧˪ˢ˸ ˸˞ ˦˷˲ˬ˷ ˢˬ ,Arduino ˸˟˧˪ .

Arduino  ˶ˣ˟˰ESP32  .˸ˣ˶˧ˢˬ˟ ˪˧˥˸ˢ˪ ˫˧˷ˬ˸˷ˬ˪ ˸˶˩ˣˬ ˢ˟˧˟˯ ˸˵˲˯ˬ 

2 ˸˶ˠ˯ˬ .ESP-IDF : 

ˢ ,˶˸ˣ˧ ˫˧ˬˡ˵˸ˬ ˫˧˷ˬ˸˷ˬ ˶ˣ˟˰-ESP-IDF (Espressif IoT Development Framework)  ˪˷ ˱˧˵ˬ ˦˯ ˰˧˴ˬ

 .˸ˣˬˡ˵˸ˬ ˸ˣˮˣ˩˸˪ ˢ˷˧ˠˣ ˢ˶ˬˣ˥ˢ ˪˰ ˶˸ˣ˧ ˢ˟˶ ˢ˦˧˪˷ ˵˲˯ˬ ˢˤ .˫˧˟˩˶ˣˬ ˫˧ˬˣ˷˧˧ ˸˧˧ˮ˟˪ ˫˧˪˩ˣ ˸ˣ˧˶˲˯ 

3 ˸˩˧ˬ˸ .MicroPython x-Lua: 

-sESP32 ˟ ˨ˬˣ˸-MicroPython ˟x-Lua  ˫ˢ˧˪˰ ˸˲ˡ˰ˣˬˢ ˦˲˧˶˵˯ˢ ˸˲˷ ˸˞ ˶ˣ˥˟˪ ˸ˣ˷˧ˬˠˢ ˸˞ ˫˧˥˸˲ˬ˪ ˰˧˴ˬˣ ,

ˢ ˪˷ ˢ˰ˠˢˢ ˥ˣˣ˦ ˸˞ ˟˧˥˶ˬ ˢˤ .˥ˣ˸˧˲˪-ESP32  .˶˸ˣ˧ ˟˥˶ ˪ˢ˵˪ 

 

 ˪˷ ˫˧ˬˣ˷˧˧ESP32 

ˢ ˪˷ ˸ˣ˧ˮˣˠ˟˶ˢ-ESP32  :˫˧ˮˣ˷ ˫˧ˬˣ˥˸˟ ˫˧ˬˣ˷˧˧ ˪˷ ˫ˣ˴˰ ˶˲˯ˬ˪ ˸˪ˡˢ ˸˞ ˸˥˸ˣ˲ 

1 ˧ˮ˵˸ˢ .IoT : 

-sESP32  ˧ˬˣ˷˧˧ ˶ˣ˟˰ ˸˧˰˟˦ ˢ˶˧˥˟ ˞ˣˢIoT ˸ˣ˰˴ˬ˞˟ ˶˷˵˸˪ ˫˧˪ˣ˩˧˷ ˫˧˶˟ˣ˥ˬ ˫˧˶˧˷˩ˬ ˶ˣ˴˧˪ ˫˧˥˸˲ˬ˪ ˶˷˲˞ˬˢ ,

Wi-Fi  ˣ˞Bluetooth ˸ˣˮˣ˶˸˲ˣ ˸ˣ˧˸˟˧˟˯ ˶ˣ˦˧ˮ ˸ˣ˩˶˰ˬ ,˫˩˥ ˸˧˟ ˧˶˧˷˩ˬ ˪˪ˣ˩ ˢˤ .IoT  .˫˧˧˸˧˧˷˰˸ 

2 :˸˧˦ˣ˥˪˞ ˸˶ˣ˷˵˸ . 

ˢ ˸ˣ˪ˣ˩˧ ˫˰-Wi-Fi sx-Bluetooth ˢ ,ˣ˪˷ ˸ˣˮ˟ˣˬˢ-ESP32  ˫˧ˮˣ˸ˮ ˸˶˟˰ˢ ˭˧˟ ˰ˮ ˢˤ .˸˧˦ˣ˥˪˞ ˸˶ˣ˷˵˸ ˧ˬˣ˷˧˧˪ ˷ˬ˷ˬ

.˸˷˶ ˸˷˶ ˭ˣˠ˩ ˶˸ˣ˧ ˫˧˟˩˶ˣˬ ˫˧˷˧˥˶˸˪ ˫˧˶˧˷˩ˬ ˭˧˟ ˢ˦ˣ˷˲ 

3 :ˢ˶˵˟ˣ ˢ˧˴ˬˣ˦ˣ˞ ˸ˣ˩˶˰ˬ . 
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у 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

ˢ ˸ˣ˪ˣ˩˧-ESP32   ˪˥ˢ ˫˧˦˵˧ˣ˶˲˟ ˣ˸ˣ˞ ˪˧˰˲ˢ˪ ˭˸˧ˮ .ˢ˶˵˟ˣ ˢ˧˴ˬˣ˦ˣ˞ ˸ˣ˩˶˰ˬ˪ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ ˸ˣ˩˲ˣˢ ˸ˬ˞ ˭ˬˤ˟

 .˫˧˧˸˧˧˷˰˸ ˢ˶˵˟ ˧ˬˣ˷˧˧ ˡ˰ˣ ˸˧˸˧˟ ˢ˧˴ˬˣ˦ˣ˞ˬ 

4 ˪  ˫˧˶˧˷˩ˬ .˫˧ˡˠ˟ : 

ˢ ,ˣ˪˷ ˸˧˦ˣ˥˪˞ˢ ˸ˣ˧˶ˣ˷˧˵ˢˣ ˢ˩ˣˬˮˢ ˪ˬ˷˥ˢ ˸˩˧˶˴ ,˧˦˵˲ˬˣ˵ˢ ˣ˪ˡˣˠ ˪˷˟-ESP32  ˢ˧ˠˣ˪ˣˮ˩˦˪ ˢˬ˧˞˸ˬ ˢ˶˧˥˟ ˞ˣˢ

 .˫˧˶˥˞ ˫˧˷˧˟˪ ˫˧˦'ˠˡ˞ˠˣ ˶˷ˣ˩ ˧˟˵˰ˬ ,˫˧ˬ˩˥ ˫˧ˮˣ˰˷ ˶ˣ˴˧˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ .ˢ˷˧˟˪ 

5 :˯ˣ˲˧˦ ˟˞ ˸˶˧˴˧ˣ ˨ˣˮ˧˥ . 

ˢ ˪˷ ˸ˣ˷˧ˠˮˢ-ESP32  ˶˷˲˞ˬ ˢˤ .˶˧ˢˬ ˯ˣ˲˧˦ ˟˞ ˸˶˧˴˧ˣ ˸ˣ˧˩ˣˮ˧˥ ˸ˣ˶˦ˬ˪ ˭˧ˣ˴ˬ ˧˪˩˪ ˣ˸ˣ˞ ˸˩˲ˣˢ ,ˣ˸ˣ˶˧˟˯ ˫˰ ˡ˥˧ ,

.˸ˣ˶˧ˢˬ˟ ˫˧˧˥˪ ˫ˢ˪˷ ˸ˣˮˣ˧˰˶ˢ ˸˞ ˞˧˟ˢ˪ ˫˧˶˴ˣ˧˪ˣ ˫˧ˡ˧ˬ˪˸˪ 

 

 

˪˫ˣ˩˧˯ : 

ˣ˶˵˧ˬˢ- ˶˵˟ESP32 ˢˣ ˸ˣ˴˟ˣ˷ˬˢ ˸ˣ˩˶˰ˬˢ ˫˪ˣ˰˟ ˡˣ˯˧ ˭˟˞˪ ˨˲ˢ-IoT  ˸ˣ˧˶ˣ˷˧˵ ,ˢ˟˧˪ ˪ˣ˲˩ ˡˣ˟˧˰ ˪˷ ˟ˣ˪˧˷ˢ .

 ˢ˸˞ ˫˞ ˭˧˟ .˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˶ˣ˟˰ ˸˴˪ˬˣˬ ˢ˶˧˥˟˪ ˣ˸ˣ˞ ˫˧˩˲ˣˢ ˸˧˦ˠ˶ˮ˞ ˸ˣ˪˧˰˧ˣ ˶˧˷˰ ˧˲˵˧ˢ ˡˣ˧˴ ,˸˧˦ˣ˥˪˞

ˢ ,˧˰ˣ˴˵ˬ ˥˸˲ˬ ˣ˞ ˦ˮˡˣ˦˯ ,˟˟ˣ˥-ESP32  .˸ˣ˞˧˴ˬ˪ ˨˪˷ ˸ˣˮˣ˧˰˶ˢ ˸˞ ˨ˣ˲ˢ˪ ˢ˷˧ˬˠˣ ˢ˵ˤ˥ ˢˬ˶ˣ˲˦˪˲ ˵˲˯ˬ

ˢ ,˫ˡ˵˸ˢ˪ ˢ˩˧˷ˬˬ ˢ˧ˠˣ˪ˣˮ˩˦ˢ˷˩-ESP32 .˸ˣˬ˩˥ˢ ˸ˣ˩˶˰ˬˢˣ ˫˧˶˟ˣ˥ˬˢ ˫˧˶˧˷˩ˬˢ ˫˪ˣ˰˟ ˸ˣˮ˷ˡ˥ ˰˧ˮˬˣ ,˸˧ˤ˥˟ ˶˞˷ˮ 
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ф 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 .ˢˡˣ˟˰ ˸˟˧˟˯ ˸ˮ˵˸ˢ 

˥ˣ˸˧˲ˢ ˸˩˶˰ ˸ˮ˵˸ˢ ˨˧˪ˢ˸˟ ˭ˣ˷˞˶ˢ ˡ˰˴ ESP32 ˢ ˸ˮ˩ˣ˸ ˸˞ ˭˧˵˸ˢ˪ˣ ˡ˧˶ˣˢ˪ ˞ˣˢ-Arduino IDE ˪˷ ˧ˬ˷˶ˢ ˶˸˞ˢˬ 

Arduino. ˶ˣ˟˰ ˷˶ˡˮˢ ˱˯ˣ˸ˢ ˸˞ ˭˧˵˸ˢ˪ˣ ˢ˸ˣ˞ ˥ˣ˸˲˪ ˷˧ ,ˢˮ˩ˣ˸ˢ ˸ˮ˵˸ˢ ˶˥˞˪ ESP32. ˞˶˵ˮ ˢˤ ˱˯ˣ˸ "ESP32 

board manager" ˟ "˳˟ˣ˵" ˦˧˶˲˸˟ ˣ˸ˣ˞ ˞ˣ˴ˬ˪ ˭˸˧ˮˣ- Arduino IDE.   ˸ˣ˶ˡˠˢ ˸˞ ˶˧ˡˠˢ˪ ˷˧ ,˱˯ˣ˸ˢ ˸ˮ˵˸ˢ ˶˥˞˪

˪˷ ˢˬ˶ˣ˲˦˪˲˟ ˨ˣˬ˸˸˷ ˨˩ ˢˮ˩ˣ˸ˢ  ESP32 . 

 :ˣˮ˧˞ˣˡ˶˞ ˪˷ ˧ˬ˷˶ ˶˸˞˪ ˣ˯ˮ˩ƘǧǇǎΥκκǿǿǿΦŀǊŘǳƛƴƻΦŎŎκŜƴκaŀƛƴκ{ƻƊǿŀǊŜ 

 :˶˸˞˟ ˢ˰˧˲ˣˬ˷ ˢˮˣ˶˥˞ ˢ˯˶ˠ ˣˡ˧˶ˣ˸ 

 

 ˶˧ˡˠˢ˪ ˷˧ ˢ˟˧˟˯ˢ ˸ˮ˵˸ˢ ˶˥˞˪ ˸˥˲˷ˬˬ ˸ˣ˲˯ˣˮ ˸ˣ˩˶˰ESP32 . 

 

 

 :˸ˣ˩˶˰˪ ˶ˣ˷˧˵ ˱˧˯ˣˮ ˢˤ ˧˶˥˞ 

ƘǧǇǎΥκκŘƭΦŜǎǇǊŜǎǎƛŦΦŎƻƳκŘƭκǇŀŎƪŀƎŜψŜǎǇонψƛƴŘŜȄΦƧǎƻƴ 

http://www.robokit.co.il/
https://www.arduino.cc/en/Main/Software
https://dl.espressif.com/dl/package_esp32_index.json


мл 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 

 

 ˢˮ˵˸ˢ ˶˥˞˪:˞˟ˢ ˟˪˷˪ ˶ˣ˟˰˪ ˷˧ 
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мм 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

˭ˣ˪˥ ˸˥˧˸˲ ˶˥˞˪ ï ˸ˣ˩˶˰ ˦˯ ˫˧˶˥ˣ˟ . 

 

 

 ˸˩˶˰ ˶˟˥ˮ ˢˮ˵˸ˢ ˶˥˞˪ESP32 ˶˥˟ˮˣ ˟˷˥ˬ˪   ˣ˩˶ˡ˷ ˦˶ˣ˲ˣ ˢ˩˶˰ˢ ˠˣ˯   

 

 ˶˥˟ˮ ˣˮ˞:ˢ˞˟ˢ ˢ˩˶˰ 
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мн 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 

ˣ ˸ˣ˰ˡˣˢ ˸ˠ˴ˢ .˧˶ˣ˦ ˦˪˵ 
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мо 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 ˵˶˲1 . ˦˪˲ ˦˪˵ˣ .˧˸˶˲˯ 

.˫˧˪˧ˠ˶ ˫˧ˡ˪ ˸˪˰˲ˢ 

LED  .˫˧˟˦˵ ˧ˮ˷ ˭ˢ˪ ˷˧ˣ ˭ˣ˩ˮˢ ˭ˣˣ˧˩˟ ˫˶ˣˤ ˫˶ˤˢ ˫˞ ˵˶ ˸ˣ˪˰ˣ˲ ˸ˣˡˣ˧ˡˢ ˪˩ .ˢˡˣ˧ˡ ˪˷ ˠˣ˯ ˞ˣˢ 

LED  ˫˞ ˵˶ (˵˪ˡ˧˸) ˪˰˲˸ ˢˡˣˮ˞A )˶˸ˣ˧ ˨ˣ˶˞ˢ ˭˧˲ˢ(  ˪˷ (+)LED  ˭˧˲ˢˣ ˥˸ˬ ˶ˣ˵ˬˬ ˧˟ˣ˧˥ˢ ˦˪˲˪ ˶˟ˣ˥ˬ˵ ˢˡˣ˸C 

) ˶˸ˣ˧ ˶˴˵ˢ () ˧˪˧˪˷˪ ˶˟ˣ˥ˬ- ˫ˠ ˢˮˣ˩ˬ ˧˪˧˪˷ ˦˪˲ .(Ground (GND)  ˪˰ ˣ˟˷˥) "˸ˣˡˣ˧ˡ" ˫˷˟ ˰ˣˡ˧ ˟˧˩˶ ˪˷ ˢˤ ˠˣ˯ .

ˡ˥ ˟ˣ˥˶-.(˧˶˦˯   

 

 ˢ˪˧ˠ˶ ˢˡˣ˧ˡ ˣˬ˩LED  ˬ  ˧ˣˮ˟2  ) ˢ˴˥ˬ˪ ˫˧˩˧˪ˣˬ ˪˷ ˫˧ˠˣ˯N ï  ,˧˪˧˪˷P ï  .(˧˟ˣ˧˥ ˸ˬˣ˴˟PN  ˥˸ˬ ˪˲ˣˮ ˫˧ˣ˯ˬ  ˪˰ˬ˷

 ˢˤ ˥˸ˬˢˡˣ˧ˡ  .˨˧˪ˣˢ˪ ˢ˪˧˥˸ˬ ) ˢˡˣ˧ˡ ˠˣ˯ ˪˩˪ ˫˶ˤ ˸ˣ˪˟ˠˢ ˫ˮ˷˧LED ˧˪ˬ˧ˮ˧ˬ ˫˶ˤ ˣˮ˷˧ .( .˧˪ˬ˧˯˵ˬ ˫˶ˤˣ ˳˪ˬˣˬ ˫˶ˤ ,

 ˪˷ ˰˟˴ ˪˩˪LED  ˸ˬˣ˴˟ ˪˲ˣˮ˷ ˥˸ˬ ˧ˮ˲ˬ ˧ˮˣ˷ ˷˧PN  :ˣ˩˶ˡ ˫˶ˣˤ˷ ˫˶ˤˣ 

 

ˬ ˸ˣ˷˧˶ˡˣ ˫˧˰˟˴˪ ˫˞˸ˢ˟ ˮ ˢ ˸ˣˡˠˮ˸ˢ ˞˧ˢ ˢˬ ˟˷˥˪ ˫˧˪ˣ˩˧ ˣˮ˞ ˫˶ˤ/˥˸ ˡˣ˟˰˧ ˡ˪˷ ˧ˡ˩ ,˸˷˶ˡ  ˞˪˪ ˸ˣ˶˧ˢ˟ ˫ˣˬ˧˯˵ˬ˟

.ˢ˲˶˷˪ ˷˷˥  

 

.˫ˣˡ˞ ˰˟˴˟ ˡ˪ ˶ˣ˟˰ ˟ˣ˷˧˥ ˢ˷˰ˮ 

Vcc=VLED+VR 

Vcc=VLED+ILED*R 

R=(Vcc-VLED)/ILED=(3.3V-2.1V)/10mA=120 Ohm 

 ˪˷ ˫˶ˤ˪ ˪ˠ˰ˬ ˭ˮ˩˸ˮ ˫˞5 mA˪˟˵ˮ ,  ˪˷ ˡˠˮ240 Ohm  . 
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http://www.robokit.co.il/


мр 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 '˯ˬ ˧ˣ˯˧ˮ1 ˫˶ˤ ˸ˡ˧ˡˬ .  ˨˶ˡ[95  .˶˦ˬˣ˧˴ˮ˦ˣ˲ ˧ˣˮ˧˷˪ ˫˞˸ˢ˟ ˸ˣ˶˧ˢ˟ ˧ˣˮ˧˷˟ ˢ˧˲˴ˣ 

˸˧˪ˬ˧˯˵ˬ ˨˶˰ˬ ˶˦ˬˣ˧˴ˮ˦ˣ˲ ˣ˟˟ˣ˯ )1  .˧˪ˬ˧ˮ˧ˬ ˨˶˰˪ ˡ˰ (˫ˢˣ˞ ˣ˪˧˵ .˪ˠ˰ˬ˟ ˶˟ˣ˰ ˫˶ˤ ˢˤ˧˞ ˫˰˲ ˪˩ ˵ˣˡ˟˸ 

 

 

˶ˣ˟˧˥  ˢˡˣ˸˵ ˢ˶ˣ˴˟ ˡ˪˸˲˸ˣ˷ˬ // ï "˟ ˢ˪˰˲ˢ1 ." 

 

 

 '˯ˬ ˧ˣ˯˧ˮ2 . l ˪ ˸˪˰˲ˢ  .˟ˢ˟ˢˬ 

#define LED 15 
// the setup function runs once when you press reset or power the board 
void setup() { 
  // initialize digital pin LED 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(1000);                       // wait for a second 
  digitalWrite(LED, LOW);    // turn the LED off by making the voltage LOW 
  delay(1000);                       // wait for a second 
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мс 
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} 

 

 '˯ˬ ˪˧ˠ˶˸1 . .ˢˮ˸˷ˬ ˢ˧˧ˢ˷ˢ ˭ˣˮ˩˸ 

 '˯ˬ ˧ˣ˯˧ˮ ˭ˮ˩˸2 ˢ˧˧ˢ˷ˢ˷ ˨˩  ˧ ˣ˟˧˩˪ ˢ˵˪ˡˢ ˭˧˟   ˢˮ˸˷˸-ˬ100  ˡ˰2000  ˪˷ ˸ˣ˴˧˲˵˟ ˸ˣ˧ˮ˷ ˧˪˧ˬ100 . 

 '˯ˬ ˪˧ˠ˶˸2.ˢˮ˸˷ˬ ˢ˧˧ˢ˷ˢ ˭ˣˮ˩˸ . 

 '˯ˬ ˪˧ˠ˶˸ ˢˮ˷1  ˢ˧˧ˢ˷ˢ˷ ˨˩  ˧ˣ˟˧˩˪ ˢ˵˪ˡˢ ˭˧˟ˬ ˢˮ˸˷˸-100  ˡ˰2000  ˪˷ ˸ˣ˴˧˲˵˟ ˸ˣ˧ˮ˷ ˧˪˧ˬ100   l ˶˸ ˤ˞ˣ   ˟ˣ˷

 ˭ˣˣ˧˩˪100   .˸ˣ˧ˮ˷˧˪˧ˬ   

 '˯ˬ ˧ˣ˯˧ˮ3.  .˳˶ ˡ˪ ˸˪˰˲ˢ 

 ˶˟˥ ˫˧˦˶ˣ˲˪ ˫˧ˡ˪ 15,16,17,18,19 )  ˡ˪ˬ ˣ˴ˣ˶˧ ˫˧ˡ˪˷ ˨˩ ˭˟˪ˡ˪˪ ˡ˰ (˪ˣ˥˩ .   ˫˧ˡˠˮ ˶˟˥˪ ˨˶ˣ˴ ˭˧˞ï ˥ˣ˪˟ ˫˧˶˟ˣ˥ˬ ˫ˢ 

.˷˞˶ˬ 

int leds[]={15,16,17,18,19}; 
int i; 
// the setup function runs once when you press reset or power the board 
void setup() { 
  // initialize digital pins LEDs as an output. 
   
  for(i=0;i<5;i++) 
pinMode(leds[i], OUTPUT); 
} 
  
// the loop function runs over and over again forever 
void loop() { 
   for(i=0;i<5;i++) 
   { 
  digitalWrite(leds[i], HIGH);   // turn the LED on (HIGH is the voltage level) 
  delay(1000);                       // wait for a second 
  digitalWrite(leds[i], LOW);    // turn the LED off by making the voltage LOW 
  delay(1000);    // wait for a second 
  }                    
} 

 
 '˯ˬ ˪˧ˠ˶˸3ˢ˩ˣ˲ˢ ˢ˶ˣ˴˟ ˳˶ ˡ˪ .. 

:ˢ˞˪ˣ˪ˢ ˸˞ ˵˶ ˢˮ˷ 

   for(i=0;i<5;i++) 
   { 
  digitalWrite(leds[i], HIGH);   // turn the LED on (HIGH is the voltage level) 
  delay(1000);                       // wait for a second 
  digitalWrite(leds[i], LOW);    // turn the LED off by making the voltage LOW 
  delay(1000);    // wait for a second 
  }                   

ˬ ˣ˴ˣ˶˧ ˫˧ˡ˪˷ ˨˩.˭˟˪ ˡ˪˪ ˡ˰ ˪ˣ˥˩ ˡ˪  

 '˯ˬ ˪˧ˠ˶˸4 .  s ˶ˣ˥˞ˣ ˢˬ˧ˡ˵ ˳˶ ˡ˪ . 

 ˧ˣ˯˧ˮ ˟˪˷˸3  ˪˧ˠ˶˸ˣ3  ˢ˪˞ˬ˷ ˳ˣ˶˧ ˡ˪˷ ˨˩ .ˢˮ˧ˬ˧ˣ 

 '˯ˬ ˪˧ˠ˶˸5 .  .˶ˣˤˬ˶ 

 ˶˟˥3  ˫˧ˡ˪ï  .˵ˣ˶˧ˣ ˟ˣˢ˴ ,˫ˣˡ˞ 
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 ˭ˮ˩˸ :˞˟ˢ ˶ˡ˯ ˧˲˪ ˫˧ˡ˪ 

 ˨˷ˬ˟ ˫ˣˡ˞ ˡ˪ ˵˪ˡˮ3 ˸ˣ˧ˮ˷. 

 ˨˷ˬ˪ ˫ˣˡ˞ ˡ˪ ˫˰ ˡ˥˧ ˵˪ˡˮ ˟ˣˢ˴ ˡ˪ .ˢ˧ˮ˷ ˧˴˥ 

ˣ ˫ˣˡ˞ ˡ˪ ˫˧˟˩ˬ ˨˷ˬ˪ ˵ˣ˶˧ ˡ˪ ˫˧˵˧˪ˡˬˣ ˟ˣˢ˴3  .˸ˣ˧ˮ˷ 

 ˵ˣ˶˧ ˡ˪ ˟ˢ˟ˢˬ5 ) ˫˧ˬ˰˲0.3  ˸ˣ˧ˮ˷ON 0.3  ˸ˣ˧ˮ˷OFF.( 

 ˧ ˴˥ˣ ˢ˧ˮ˷ ˨˷ˬ˪ ˟ˣˢ˴ ˡ˪ ˫˧˵˧˪ˡˬ ˵ˣ˶˧ ˡ˪ ˪˷ ˧ˣ˟˧˩ ˶˥˞˪. 

 ˡ˪ ˫˧˟˩ˬ ˫˧˶ˤˣ˥ˣ ˟ˣˢ˴˸˧ˮ˩ˣ˸ˢ ˸˪˧˥˸˪ . 
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му 
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˶ˣ˟˧˥   ˢ˶ˣ˴˟ ˡ˪ˮ˞˸˲˸ˣ˷ˬ ˢˡˣ /! ï  ˪˰˲ˢ"˟0 ." 

 ˢ˩˶˰˟ ˵˶) ˸ ˬˡ˵˸ˬ .( 

 

 

 '˯ˬ ˧ˣ˯˧ˮ4 .˟ˢ˟ˢˬ ˡ˪ ˸˪˰˲ˢ . 

#define LED 15 
// the setup function runs once when you press reset or power the board 
void setup() { 
  // initialize digital pin LED as an output. 
  pinMode(LED, OUTPUT); 
digitalWrite(LED, HIGH);     
} 
  
// the loop function runs over and over again forever 
void loop() { 
  digitalWrite(LED , LOW);   // turn the LED on (HIGH is the voltage level) 
  delay(1000);                       // wait for a second 
  digitalWrite(LED, HIGH);    // turn the LED off by making the voltage LOW 
  delay(1000);                       // wait for a second 
} 

 

 '˯ˬ ˪˧ˠ˶˸с.ˢˮ˸˷ˬ ˢ˧˧ˢ˷ˢ ˭ˣˮ˩˸ . 

 '˯ˬ ˧ˣ˯˧ˮ ˭ˮ˩˸2 ˬ ˢˮ˸˷˸ ˧ˣ˟˧˩˪ ˢ˵˪ˡˢ ˭˧˟ ˢ˧˧ˢ˷ˢ˷ ˨˩-100  ˡ˰2000  ˪˷ ˸ˣ˴˧˲˵˟ ˸ˣ˧ˮ˷ ˧˪˧ˬ100 . 

 '˯ˬ ˪˧ˠ˶˸т.ˢˮ˸˷ˬ ˢ˧˧ˢ˷ˢ ˭ˣˮ˩˸ . 

  '˯ˬ ˪˧ˠ˶˸ ˢˮ˷с ˬ ˢˮ˸˷˸ ˧ˣ˟˧˩˪ ˢ˵˪ˡˢ ˭˧˟ ˢ˧˧ˢ˷ˢ˷ ˨˩-100  ˡ˰2000  ˪˷ ˸ˣ˴˧˲˵˟ ˸ˣ˧ˮ˷ ˧˪˧ˬ100    ˟ˣ˷ ˡ˶˸ ˤ˞ˣ

 ˭ˣˣ˧˩˪100    .˸ˣ˧ˮ˷˧˪˧ˬ 

  '˯ˬ ˧ˣ˯˧ˮр .˳˶ ˡ˪ ˸˪˰˲ˢ . 

  ˫˧˦˶ˣ˲˪ ˫˧ˡ˪ ˶˟˥15,16,17,18,19 )  .(˪ˣ˥˩ ˡ˪˪ ˡ˰ ˭˟˪ ˡ˪ˬ ˣ˴ˣ˶˧ ˫˧ˡ˪˷ ˨˩  ˫˧ˡˠˮ ˶˟˥˪ ˨˶ˣ˴ ˭˧˞ï  ˥ˣ˪˟ ˫˧˶˟ˣ˥ˬ ˫ˢ

.˷˞˶ˬ 

int leds[]={15,16,17,18,19}; 
int i; 
// the setup function runs once when you press reset or power the board 
void setup() { 
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  // initialize digital pins LEDs as an output. 
   
  for(i=0;i<5;i++) 
pinMode(leds[i], OUTPUT); 
  for(i=0;i<5;i++) 
  digitalWrite(leds[i], HIGH);   
} 
  
// the loop function runs over and over again forever 
void loop() { 
   for(i=0;i<5;i++) 
   { 
  digitalWrite(leds[i], LOW);   // turn the LED on (HIGH is the voltage level) 
  delay(1000);                       // wait for a second 
  digitalWrite(leds[i], HIGH);    // turn the LED off by making the voltage LOW 
  delay(1000);    // wait for a second 
  }                    
} 

 
 '˯ˬ ˪˧ˠ˶˸у.ˢ˩ˣ˲ˢ ˢ˶ˣ˴˟ ˳˶ ˡ˪ . 

:ˢ˞˪ˣ˪ˢ ˸˞ ˵˶ ˢˮ˷ 

   for(i=0;i<5;i++) 
   { 
  digitalWrite(leds[i], LOW);   // turn the LED on (HIGH is the voltage level) 
  delay(1000);                       // wait for a second 
  digitalWrite(leds[i], HIGH);    // turn the LED off by making the voltage LOW 
  delay(1000);    // wait for a second 
  }                   

 

 .˭˟˪ ˡ˪˪ ˡ˰ ˪ˣ˥˩ ˡ˪ˬ ˣ˴ˣ˶˧ ˫˧ˡ˪˷ ˨˩ 

 '˯ˬ ˪˧ˠ˶˸9 . .ˢ˶ˣ˥˞ˣ ˢˬ˧ˡ˵ ˳˶ ˡ˪ 

 ˧ˣ˯˧ˮ ˟˪˷˸5  ˪˧ˠ˶˸ˣ8  .ˢˮ˧ˬ˧ˣ ˢ˪˞ˬ˷ ˳ˣ˶˧ ˡ˪˷ ˨˩ 

 '˯ˬ ˪˧ˠ˶˸мл .˶ˣˤˬ˶ . 

 ˶˟˥3  ˫˧ˡ˪ï  .˵ˣ˶˧ˣ ˟ˣˢ˴ ,˫ˣˡ˞ 

 

 :˞˟ˢ ˶ˡ˯ ˧˲˪ ˫˧ˡ˪ ˭ˮ˩˸ 

 ˨˷ˬ˟ ˫ˣˡ˞ ˡ˪ ˵˪ˡˮ3 .˸ˣ˧ˮ˷ 

 .ˢ˧ˮ˷ ˧˴˥ ˨˷ˬ˪ ˫ˣˡ˞ ˡ˪ ˫˰ ˡ˥˧ ˵˪ˡˮ ˟ˣˢ˴ ˡ˪ 

 ˨˷ˬ˪ ˵ˣ˶˧ ˡ˪ ˫˧˵˧˪ˡˬˣ ˟ˣˢ˴ˣ ˫ˣˡ˞ ˡ˪ ˫˧˟˩ˬ3  .˸ˣ˧ˮ˷ 

 ˟ˢ˟ˢˬ ˵ˣ˶˧ ˡ˪5 ) ˫˧ˬ˰˲0.3  ˸ˣ˧ˮ˷ON 0.3  ˸ˣ˧ˮ˷OFF.( 
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.˧˴˥ˣ ˢ˧ˮ˷ ˨˷ˬ˪ ˟ˣˢ˴ ˡ˪ ˫˧˵˧˪ˡˬ ˵ˣ˶˧ ˡ˪ ˪˷ ˧ˣ˟˧˩ ˶˥˞˪ 

 .˸˧ˮ˩ˣ˸ˢ ˸˪˧˥˸˪ ˫˧˶ˤˣ˥ˣ ˟ˣˢ˴ ˡ˪ ˫˧˟˩ˬ 

 ˸˪˰˲ˢ ˠ˴7  .˦ˮˬˠ˯ 

7 .˧˪˧˟˵ˬ ˶ˣ˟˧˥˟ ˦ˮˬˠ˯ 

 ˸ˣˠˣ˴˸˟ ˷ˣˬ˧˷ˣ ˢˮ˟ˢ7 ˦ˮˬˠ˯  ˫˰ESP32 ˟-Arduino IDE ˢˡˣˮ˞ˣ ˢˡˣ˸˵ ˧˟˴ˬ :˱˸ˣ˷ˬ. 
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 ˸ˣˠˣ˴˸7 ˦ˮˬˠ˯  ˫˰ ˵˷ˬˬ˟ .˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˫˧˧˶˲˯ˬ ˫˧ˮˣ˸ˮ ˸ˠ˴ˢ˪ ˸ˣ˦ˣ˷˲ˣ ˸ˣ˧˶˪ˣ˲ˣ˲ ˸ˣ˦˧˷ ˭ˢESP32  

 ˸ˣ˰˴ˬ˞˟Arduino IDE ,˫˧ˮ˵˸ˢ s  .˫˧ˬˣ˷˧˧ ˭ˣˣˠˬ˟ ˡ˥ˣ˧ˬ˟ ˫˧˧˷ˣˬ˧˷ ˸ˣ˧ˢ˪ ˫˧˪ˣ˩˧ ˢ˪˞˱˧˰˯  ˪˷ ˸˧˪˪˩ ˢ˶˧˵˯ ˵˲˯ˬ ˢˤ

 ˧˪˰˟ ˫˧ˠ˴7  ˢˡˣ˸˵ ˸ˣ˶ˣ˴˸˟ ˫˸˪ˣ˰˲˟ ˸ˣˡ˵ˬ˸ˢ ˨ˣ˸ ,˫˧˰˦˵ˬ ˸˲˸ˣ˷ˬ  ˢˡˣˮ˞ ˸ˣ˶ˣ˴˸˟ ˭ˢˣ,˸˲˸ˣ˷ˬ  ˫˧˷ˬ˸˷ˬ ˶˷˞˩

-˟ESP32 . 

 ˸˟ ˢˠˣ˴˸7  ˸ˣ˧˶ˣˮ ˰˟˷ˬ ˸˟˩˶ˣˬ ˫˧˰˦˵ˬLED ˶ˣ˧˞ ˸˶ˣ˴˸ ˪˪˩ ˨˶ˡ˟) ˸˧˲˧˴˲˯ ˸˧ˮ˟˸˟ ˸ˣ˶ˡˣ˯ˬˢ-8 ˸˶˷˲˞ˬˢ ,(

ˬ ˸ˮˬˣ˯ˬ (˫˧˰˦˵ˬ) ˸ˣ˧˶ˣˮˢ ˸˰˟˷ˬ ˸˥˞ ˪˩ .˫˧˧˸˧˟˲˪˞ ˫˧ˣˣ˸ ˢˬ˩ˣ ˸ˣ˧ˮˣ˶˷˰ ˸ˣ˶˲˯ ˸ˠ˴ˢ-'a' ˡ˰ 'g  ˢˡˣ˵ˮ ˢˮ˷˧ˣ ,'

) ˸˲˯ˣˮdp.˸ˣ˧ˮˣ˶˷˰ ˸ˣˡˣ˵ˮ ˸ˠ˴ˢ˪ ( 

 ˧˪˰˟ ˫˧ˠ˴ ˪˷ ˫˧ˠˣ˯ ˧ˮ˷ ˫ˮ˷˧7 .˸˲˸ˣ˷ˬ ˢˡˣˮ˞ˣ ˸˲˸ˣ˷ˬ ˢˡˣ˸˵ :˫ˢ˪˷ ˧ˬ˧ˮ˲ˢ ˶ˣ˟˧˥ˢ ˪˰ ˫˧˯˯ˣ˟ˬˢ ˫˧˰˦˵ˬ 

 ˢˡˣ˸˵ ˧ˠ˴˸˲˸ˣ˷ˬ . 

 ˢˡˣ˸˵ ˸ˣˠˣ˴˸˟˸˲˸ˣ˷ˬ ˧˰˦˵ˬ ˪˷ (˫˧˧˪˧˪˷ ˫˧˲ˣ˯ˬ) ˸ˣˡˣ˸˵ˢ ˪˩ ,LED  ˶˧˞ˢ˪ ˧ˡ˩ .ˡ˥˧ ˫˧˶˟ˣ˥ˬ˦ˮˬˠ˯ˢ ,-ESP32  

 ˸ˣ˞ ˥ˣ˪˷˪ ˟˧˧˥HIGH  .˫˧˞˸ˬˢ ˭˧˲˪ 

 ˢˡˣˮ˞ ˸ˣˠˣ˴˸˸˲˸ˣ˷ˬ . 

  ˢˡˣˮ˞ˢ ˸ˣˠˣ˴˸˟ ,˸˞ˤ ˸ˬˣ˰˪˸˲˸ˣ˷ˬ  .ˡ˥˧ ˫˧˶˟ˣ˥ˬ (˫˧˧˟ˣ˧˥ˢ ˫˧˪ˮ˧ˬ˶˦ˢ) ˸ˣˡˣˮ˞ˢ ˪˩ ,˦ˮˬˠ˯ ˢ ˶˷˞˩ ˵˪ˡˮ-ESP32 

 ˸ˣ˞ ˥˪ˣ˷LOW .˫˧˞˸ˬˢ ˭˧˲˪ 

˪ ˠ˴ˢ ˪˷ ˦ˣˣ˧˥ˢ-ESP32  ˢˡˣˮ˞ ˠˣ˯ˬ ˣ˞ ˢˡˣ˦˵˟ ˶˟ˣˡˬ ˫˞ ˫˞˸ˢ˟ ˦˰ˬ ˢˮ˸˷ˬ ˸ ˲˸ˣ˷ˬ. 

 

 ˢˡˣ˸˵.˸˲˸ˣ˷ˬ 

˸ˣ˷ˬˢ ˢˡˣ˸˵ˢ ˭˧˲ ˸˞ ˶˟˥˸˲ ) ˢˬˡ˞˪GND s  ˪˷ (-ESP32. 

) ˰˦˵ˬˢ ˧ˮ˧˲ˬ ˡ˥˞ ˪˩ ˶˟˥a-g x-dpˢ ˧ˮ˧˲˪ (-GPIO  s  ˪˷-ESP32 )  ˭˧˞˟ ˨˶ˣ˴ˡˠˮ ˫˧ˡˠˮ ˧˩ ,(˥ˣ˪ˢ ˪˰ ˫˧˞˴ˬˮ. 
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˸˲˸ˣ˷ˬ ˢˡˣˮ˞ 

˸ˣ˷ˬˢ ˢˡˣˮ˞ˢ ˭˧˲ ˸˞ ˶˟˥˸˲ ˪- V 3.3  s  ˪˷-ESP32. 

 ˧ˮ˧˲˪ ˰˦˵ˬ ˭˧˲ ˪˩ ˶˟˥ ,ˢˡˣ˸˵ˢ ˸˯˶ˠ˪ ˢˬˣˡ˟GPIO   ˪˷ESP32 ˟ ˨˶ˣ˴ ˭˧˞ )ˡˠˮ(˥ˣ˪ˢ ˪˰ ˫˧˞˴ˬˮ ˫˧ˡˠˮ ˧˩ ,. 

 

˟ ˡˣˡ˧˵- Arduino IDE 

 ˸˟ ˢˠˣ˴˸˟ ˢ˦˧˪˷˪ ˡˣ˵ˢ7   ˫˰ ˫˧˰˦˵ˬESP32 ˟-Arduino IDE  ˧ˮ˧˲ ˸˶ˡˠˢ ˪˪ˣ˩GPIO  ˸˥˧˪˷ ˭˩ˬ ˶˥˞˪ˣ ˸ˣ˞˧˴˧˩

 ˸ˣ˸ˣ˞ˢHIGH  ˣ˞LOW  .˫˧˧ˣ˴˶ˢ ˣ˸ˢ ˣ˞ ˶˲˯ˬˢ ˸˞ ˠ˧˴ˢ˪ ˧ˡ˩ ˰˦˵ˬ ˪˩˪ ˫˧ˬ˧˞˸ˬˢ 

 

 ˶ ˲˯ˬ ˸ˠ˴ˢ 

' ˠ˧˴ˢ˪ ˧ˡ˩ ,ˢˬˠˣˡ˪ .˫˧˶˞ˣˬ ˫˧ˬ˧˞˸ˬˢ ˫˧˰˦˵ˬˢ ˢ˟˷ ˸˧ˮ˟˸ ˶ˣ˴˧˪ ˨˧˪˰ ,˶˲˯ˬ ˠ˧˴ˢ˪ ˧ˡ˩3 ˫˧˰˦˵ ,'a, b, c, d x-g 

 .˫˧˶˞ˣˬ ˸ˣ˧ˢ˪ ˫˧˩˧˶˴ 

 

 .˫˧˶ˣ˟˧˥ ˸˪˟˦ 
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 '˯ˬ ˧ˣ˯˧ˮ1. " ˶˲˯ˬ ˸ˠ˴ˢ3 ˶ˣ˟˧˥˟ ˠ˴ˢ ˪˰ "// . 

 ˶˟˥7  .ˢ˸ˣ˞ ˪˰˲ˢˣ ˢˮ˩ˣ˸˟ ˟ˣ˸˩˷ ˢˬ ˧˲˪ ˦ˮˬˠ˯ 

int segments[] = {2, 3, 4, 5, 6, 7, 8}; // Connect to segments a-g 
void setup() { 
  for (int i = 0; i < 7; i++) { 
    pinMode(segments[i], OUTPUT); 
  } 
  // Display number '3' 
  digitalWrite(segments[0], HIGH); // a 
  digitalWrite(segments[1], HIGH); // b 
  digitalWrite(segments[2], HIGH); // c 
  digitalWrite(segments[3], HIGH); // d 
  digitalWrite(segments[4], LOW);   //e 
  digitalWrite(segments[5], LOW);   //f 
  digitalWrite(segments[6], HIGH); // g 
} 
void loop() { 
  // Rest of your code 
} 

 

 '˯ˬ ˪˧ˠ˶˸1 .  ˭ ˣˮ˩˸ ˶ˣ˟˧˥˟ ˸ˣ˶˲˯ // . 

ˬ ˸ˣ˶˲˯ ˪˩ ˭ˮ˩˸-0  ˡ˰9  ˳˧˶˸ˣ ˢ˵˧ˡ˟ˢ˶˲˯ ˧˶˥˞ ˢ˶˲˯    ˶ˣ˟˧˥˟CC . 

 '˯ˬ ˧ˣ˯˧ˮ2. " ˶˲˯ˬ ˸ˠ˴ˢ3 ˶ˣ˟˧˥˟ ˠ˴ˢ ˪˰ "/! . 

 ˶˟˥7  .ˢ˸ˣ˞ ˪˰˲ˢˣ ˢˮ˩ˣ˸˟ ˟ˣ˸˩˷ ˢˬ ˧˲˪ ˦ˮˬˠ˯ 

 

int segments[] = {2, 3, 4, 5, 6, 7, 8}; // GPIO pins connected to segments a-g 
void setup() { 
  // Initialize all the segment pins as output 
  for (int i = 0; i < 7; i++) { 
    pinMode(segments[i], OUTPUT); 
  } 
  // Display the number '3' 
  digitalWrite(segments[0], LOW); // Segment a 
  digitalWrite(segments[1], LOW); // Segment b 
  digitalWrite(segments[2], LOW); // Segment c 
  digitalWrite(segments[3], LOW); // Segment d 
  digitalWrite(segments[6], LOW); // Segment g 
  // Turn off the segments e and f 
  digitalWrite(segments[4], HIGH); // Segment e 
  digitalWrite(segments[5], HIGH); // Segment f 
} 
void loop() { 
  // Your code here (if needed) 
} 

 

 '˯ˬ ˪˧ˠ˶˸2 .  ˭ˣˮ˩˸ ˶ˣ˟˧˥˟ ˸ˣ˶˲˯/! . 

ˬ ˸ˣ˶˲˯ ˪˩ ˭ˮ˩˸-0  ˡ˰9   ˶ˣ˟˧˥˟ ˢ˶˲˯ ˧˶˥˞ ˢ˶˲˯ ˢ˵˧ˡ˟ ˳˧˶˸ˣCA. 

 ˷ˣˬ˧˷.ˠ˴ˢ ˪˰ ˸ˣ˶˲˯ ˳˧˶ˢ˪ ˧ˡ˩ ˨˶˰ˬ˟ 
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 ˧ˣ˯˧ˮ '˯ˬ3.  ˧˲˪ ˸ˣ˶˲˯ ˸˴˶ˢ  ˶ˣ˟˧˥ ˸˶ˣ˴// . 

 ˶˟˥7  ˦ˮˬˠ˯ ˫˞ˢ ˢ˞˶˸ˣ ˡˣ˵ˢ ˸˞ ˳˧˶˸ ,ˢˮ˩ˣ˸˟ ˫˧˶ˡˠˣˬ˷ ˫˧ˮ˧˲ ˧˲˪ ˸ˣ˶˲˯ .˨˧˶˴˷ ˣˬ˩ ˸ˣ˲˪˥˸ˬ 

 

// Segment connection pins: a, b, c, d, e, f, g 
int segments[] = {2, 3, 4, 5, 6, 7, 8};  
// Digit patterns for 0-9 
byte digits[10][7] = { 
  {1, 1, 1, 1, 1, 1, 0},  // 0 
  {0, 1, 1, 0, 0, 0, 0},  // 1 
  {1, 1, 0, 1, 1, 0, 1},  // 2 
  {1, 1, 1, 1, 0, 0, 1},  // 3 
  {0, 1, 1, 0, 0, 1, 1},  // 4 
  {1, 0, 1, 1, 0, 1, 1},  // 5 
  {1, 0, 1, 1, 1, 1, 1},  // 6 
  {1, 1, 1, 0, 0, 0, 0},  // 7 
  {1, 1, 1, 1, 1, 1, 1},  // 8 
  {1, 1, 1, 1, 0, 1, 1}   // 9 
}; 
void setup() { 
  for (int i = 0; i < 7; i++) { 
    pinMode(segments[i], OUTPUT); 
  } 
} 
void loop() { 
  for (int digit = 0; digit < 10; digit++) { 
    for (int segment = 0; segment < 7; segment++) { 
      digitalWrite(segments[segment], digits[digit][segment]); 
    } 
    delay(1000); // Display each number for 1 second 
  } 
} 

 

 '˯ˬ ˪˧ˠ˶˸3 .  ˶ˣ˟˧˥˟ ˸ˣ˶˲˯ ˸˴˶ˢ// . 

 ˳˧˶˸˷ ˸˧ˮ˩ˣ˸ ˟ˣ˸˩ ˬ  ˸ˣ˶˲˯-0  ˡ˰9 ˢ˶ˤ˥˟ˣ  ˶ˣ˟˧˥˟CC ˸˧ˮ˩ˣ˸ˢ ˸ˣˮ˧˵˸ ˵ˣˡ˟˸ˣ  .ˡˣ˵ˢ ˸˟˧˶˴ ˶˥˞˪ 

 '˯ˬ ˧ˣ˯˧ˮ4.  ˧˲˪ ˸ˣ˶˲˯ ˸˴˶ˢ  ˶ˣ˟˧˥ ˸˶ˣ˴/! . 

 ˶˟˥7  .˨˧˶˴˷ ˣˬ˩ ˸ˣ˲˪˥˸ˬ ˸ˣ˶˲˯ ˫˞ˢ ˢ˞˶˸ˣ ˡˣ˵ˢ ˸˞ ˳˧˶˸ ,ˢˮ˩ˣ˸˟ ˫˧˶ˡˠˣˬ˷ ˫˧ˮ˧˲ ˧˲˪ ˦ˮˬˠ˯ 

 

// Segment connection pins: a, b, c, d, e, f, g 
int segments[] = {2, 3, 4, 5, 6, 7, 8};  
// Digit patterns for 0-9 
byte digits[10][7] = { 
  {0, 0, 0, 0, 0, 0, 1},  // 0 
  {1, 0, 0, 1, 1, 1, 1},  // 1 
  {0, 0, 1, 0, 0, 1, 0},  // 2 
  {0, 0, 0, 0, 1, 1, 0},  // 3 
  {1, 0, 0, 1, 1, 0, 0},  // 4 
  {0, 1, 0, 0, 1, 0, 0},  // 5 
  {0, 1, 0, 0, 0, 0, 0},  // 6 
  {0, 0, 0, 1, 1, 1, 1},  // 7 
  {0, 0, 0, 0, 0, 0, 0},  // 8 
  {0, 0, 0, 0, 1, 0, 0}   // 9 
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}; 
void setup() { 
  for (int i = 0; i < 7; i++) { 
    pinMode(segments[i], OUTPUT); 
  } 
} 
void loop() { 
  for (int digit = 0; digit < 10; digit++) { 
    for (int segment = 0; segment < 7; segment++) { 
      digitalWrite(segments[segment], digits[digit][segment]); 
    } 
    delay(1000); // Display each number for 1 second 
  } 
} 

 

 '˯ˬ ˪˧ˠ˶˸4 ˶ˣ˟˧˥˟ ˸ˣ˶˲˯ ˸˴˶ˢ ./! . 

 ˬ  ˸ˣ˶˲˯ ˳˧˶˸˷ ˸˧ˮ˩ˣ˸ ˟ˣ˸˩-0  ˡ˰9  ˶ˣ˟˧˥˟ ˢ˶ˤ˥˟ˣCA  .ˡˣ˵ˢ ˸˟˧˶˴ ˶˥˞˪ ˸˧ˮ˩ˣ˸ˢ ˸ˣˮ˧˵˸ ˵ˣˡ˟˸ˣ 

 ˠ˴4  ˸ˣ˶˲˯7  ˦ˮˬˠ˯  .˧˪˧˟˵ˬ 
 '˯ˬ ˧ˣ˯˧ˮ1.   ˸˪˰˲ˢ ˠ˴4  ˸ˣ˶˲˯7  ˦ˮˬˠ˯// . 

˶˲˟ ˵ ˸˟ ˢˠˣ˴˸ ˶ˣ˴˧˪ ˡ˴˧˩ ˶ˣ˵˥ˮ ,ˢˤ4  ˸˟ ˸ˣ˶˲˯7   ˸ˣ˧˶˲˯ ˪˰ ˨ˬ˸˯ˢ˪ ˧˪˟ˬ ˸˲˸ˣ˷ˬ ˢˡˣ˸˵ ˸˶ˣ˴˸ ˸ˣ˰˴ˬ˞˟ ˫˧˰˦˵ˬ

ˣ˶˵˧ˬ˟ ˷ˬ˸˷ˮ .˸ˣ˧ˮˣ˴˧˥- ˶˵˟ESP32 ˟-Arduino IDE ˬ ˫˧˧˶˲˯ˬ ˫˧˩˶˰ ˠ˧˴ˢ˪ˣ ˢˠˣ˴˸˟ ˦ˣ˪˷˪ ˧ˡ˩-0  ˡ˰9  ˪˩˟

.ˢ˶˲˯ 

 

 ˫˧˶˟˥ˬ8  ˪˷ ˫˧˧˪ˠ˶ESP ˫˧˦ˮˬˠ˯ ˸˶˧˥˟˪   ˶˟˥ˬ˟J44  x-4  ˪˷ ˸ˣ˲˯ˣˮ ˫˧˧˪ˠ˶ESP ˢ˶˲˯ ˸˶˧˥˟˪  ˶˟˥ˬ˟J46 . 

 

// Define GPIO pins for segments (a-g) and common anodes for each digit 
int segmentPins[] = {2, 3, 4, 5, 6, 7, 8}; 
int digitPins[] = {9, 10, 11, 12}; 
void setup() { 
    // Initialize all pins as outputs 
    for (int i = 0; i < 7; i++) { 
        pinMode(segmentPins[i], OUTPUT); 
    } 
    for (int i = 0; i < 4; i++) { 
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        pinMode(digitPins[i], OUTPUT); 
    } 
} 
void displayDigit(int digit) { 
    // Define segment patterns for numbers 0 to 9 
    int digitPatterns[][7] = { 
        {1, 1, 1, 1, 1, 1, 0},  // 0 
        {0, 1, 1, 0, 0, 0, 0},  // 1 
        {1, 1, 0, 1, 1, 0, 1},  // 2 
        {1, 1, 1, 1, 0, 0, 1},  // 3 
        {0, 1, 1, 0, 0, 1, 1},  // 4 
        {1, 0, 1, 1, 0, 1, 1},  // 5 
        {1, 0, 1, 1, 1, 1, 1},  // 6 
        {1, 1, 1, 0, 0, 0, 0},  // 7 
        {1, 1, 1, 1, 1, 1, 1},  // 8 
        {1, 1, 1, 1, 0, 1, 1}   // 9 
    }; 
    // Loop through each segment 
    for (int i = 0; i < 7; i++) { 
        digitalWrite(segmentPins[i], digitPatterns[digit][i]); 
    } 
    // Activate current digit 
    digitalWrite(digitPins[digit], LOW); 
    // Short delay for multiplexing 
    delay(5); 
    // Deactivate current digit 
    digitalWrite(digitPins[digit], HIGH); 
} 
void loop() { 
    // Loop through digits 0 to 9 
    for (int digit = 0; digit < 4; digit++) { 
        // Display the current digit 
        displayDigit(digit); 
    } 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ2.   ˸˪˰˲ˢ ˠ˴4  ˸ˣ˶˲˯7  ˦ˮˬˠ˯/! . 

 ˭˧˟ ˪ˡ˟ˢˢ '˯ˬ ˧ˣ˯˧ˮ1  '˯ˬ ˧ˣ˯˧ˮˣ2:ˢ˪˰˲ˢ˪ ˫˧˲ˣ˶˧˴ ˵˶ ˢˤ , 

// Define GPIO pins for segments (a-g) and common cathodes for each digit 
int segmentPins[] = {2, 3, 4, 5, 6, 7, 8}; 
int digitPins[] = {9, 10, 11, 12}; 
void setup() { 
    // Initialize all pins as outputs 
    for (int i = 0; i < 7; i++) { 
        pinMode(segmentPins[i], OUTPUT); 
    } 
    for (int i = 0; i < 4; i++) { 
        pinMode(digitPins[i], OUTPUT); 
    } 
} 
void displayDigit(int digit) { 
    // Define segment patterns for numbers 0 to 9 
    int digitPatterns[][7] = { 
        {0, 0, 0, 0, 0, 0, 1},  // 0 
        {1, 0, 0, 1, 1, 1, 1},  // 1 
        {0, 0, 1, 0, 0, 1, 0},  // 2 
        {0, 0, 0, 0, 1, 1, 0},  // 3 
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        {1, 0, 0, 1, 1, 0, 0},  // 4 
        {0, 1, 0, 0, 1, 0, 0},  // 5 
        {0, 1, 0, 0, 0, 0, 0},  // 6 
        {0, 0, 0, 1, 1, 1, 1},  // 7 
        {0, 0, 0, 0, 0, 0, 0},  // 8 
        {0, 0, 0, 0, 1, 0, 0}   // 9 
    }; 
    // Loop through each segment 
    for (int i = 0; i < 7; i++) { 
        digitalWrite(segmentPins[i], digitPatterns[digit][i]); 
    } 
    // Activate current digit 
    digitalWrite(digitPins[digit], HIGH); 
    // Short delay for multiplexing 
    delay(5); 
    // Deactivate current digit 
    digitalWrite(digitPins[digit], LOW); 
} 
void loop() { 
    // Loop through digits 0 to 9 
    for (int digit = 0; digit < 4; digit++) { 
        // Display the current digit 
        displayDigit(digit); 
    } 
} 

 

 ˸˪˰˲ˢ˟ ˪ˣˠ˶˸ ˠ˴4   ˸ˣ˶˲˯7  .˦ˮˬˠ˯ 

 '˯ˬ ˪˧ˠ˶˸1 . 

 ˭ˣ˰˷ ˢˮ˟˸4  ˸ˣ˶˲˯˸ˣ˰˷ˣ ˸ˣ˵ˡ) (ˬ ˶˲ˣ˯ ˭ˣ˰˷˷ ˨˩-00:00  ˡ˰23-59 ˸ˣ˵ˡ .˟ ˫˰˲ ˸ˣ˲˪˥˸ˬ˰˟˶ .ˢ˧ˮ˷   ˶ˣ˟˧˥ ˫˰˲CC  

 ˶ˣ˟˧˥ ˢ˧ˮ˷ ˫˰˲ˣCA . 

 '˯ˬ ˪˧ˠ˶˸2 . 

 ˶˲ˣ˦˯ ˢˮ˟˸4  (˸ˣ˧ˮ˷ˣ ˸ˣ˵ˡ) ˸ˣ˶˲˯ ˡ˰ ˭ˣ˶˩˧ˤ˟ ˶ˡˠˣˬ˷ ˫˧ˣ˯ˬ ˶˲˯ˬˬ ˢ˦ˬ ˭ˣˣ˧˩˪ ˶˲ˣ˯˷ ˟˴ˬˢ00:00 ˰˧ˠˬ ˞ˣˢ ˶˷˞˩ .

.ˡ˪ ˢ˵˧˪ˡˬ ˸˧ˮ˩ˣ˸ ˱ˣ˯˪   ˶ˣ˟˧˥ ˫˰˲CC   ˶ˣ˟˧˥ ˢ˧ˮ˷ ˫˰˲ˣCA. 

 ˠ˴4  ˸ˣ˶˲˯7   ˦ˮˬˠ˯./5   ˶ˣ˟˧˥˟// . 
 :˸ˣ˞˟ˢ ˸ˣ˪ˣ˰˲ ˰˴˟˪ ˷˧ ˪ˠ˰ˬ ˪˧˰˲ˢ˪ ˧ˡ˩ 

 

ˢ˟˵ˮ ˧˦ˣ˥ ˸˶ˤ˰˟- ˪˷ ˫˧˩ˣˬ˯ ˫˧ˮ˧˲ ˫˧˶˴˵ˬ ˫˧˶˲ˬ'ˠ ˸˶ˤ˰˟ ˣ˞ ˢ˟˵ˮWпп ˫˧˶˟˥ˬ ,4  ˪˷ ˫˧˧˪ˠ˶9{t  ˪-Wпр  -x4  

˪ ˸ˣ˲˯ˣˮ ˫˧˧˪ˠ˶-Wпс  .ˢˬ˧˞˸ˬ ˢ˶˲˯ ˶ˣ˥˟˪ ˧ˡ˩ 
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 ˧ˣ˯˧ˮ1 . ˸˶ˤ˰˟ ˫˧˶˲˯ˬ ˸˴˶ˢ ˠ˴4   ˸ˣ˶˲˯7   ˦ˮˬˠ˯./5  ˶ˣ˟˧˥˟//  .˸ˡˡˣ˟ ˢ˶˲˯˪ 

int segmentBCD[] = {2, 3, 4, 5}; 
int Pin = 9; 
int bcdPatterns[10][4] = { 
        {0, 0, 0, 0},  // 0 
        {0, 0, 0, 1},  // 1 
        {0, 0, 1, 0},  // 2 
        {0, 0, 1, 1},  // 3 
        {0, 1, 0, 0},  // 4 
        {0, 1, 0, 1},  // 5 
        {0, 1, 1, 0},  // 6 
        {0, 1, 1, 1},  // 7 
        {1, 0, 0, 0},  // 8 
        {1, 0, 0, 1} }; // 9 
int digit, i, j; 
void setup() {    // Initialize all pins as outputs 
    for ( i = 0; i < 4; i++) { 
        pinMode( segmentBCD [i], OUTPUT); 
    } 
       pinMode(Pin, OUTPUT); 
 } 
void loop() { 
        for(i=0;i<9;i++) 
{ 
for(j=0;j<4;j++) 
{ 
segmentBCD[j]=bcdPatterns[i][j]; 
} 
delay(1000); 
} 
    } 
} 

 

 ˧ˣ˯˧ˮ2 . ˸˶ˤ˰˟ ˫˧˶˲˯ˬ ˸˴˶ˢ ˠ˴4   ˸ˣ˶˲˯7   ˦ˮˬˠ˯./5  ˶ˣ˟˧˥˟//  ˪-4   .˸ˣ˶˲˯ 

 

// Define GPIO pins for segments (a-g) and common anodes for each digit 
int segmentPins[] = {2, 3, 4, 5, 6, 7, 8}; 
int digitPins[] = {9, 10, 11, 12}; 
void setup() { 
    // Initialize all pins as outputs 
    for (int i = 0; i < 7; i++) { 
        pinMode(segmentPins[i], OUTPUT); 
    } 
    for (int i = 0; i < 4; i++) { 
        pinMode(digitPins[i], OUTPUT); 
    } 
} 
void displayDigit(int digit) { 
    // Define segment patterns for numbers 0 to 9 
int bcdPatterns[10][4] = { 
        {0, 0, 0, 0},  // 0 
        {0, 0, 0, 1},  // 1 
        {0, 0, 1, 0},  // 2 
        {0, 0, 1, 1},  // 3 
        {0, 1, 0, 0},  // 4 
        {0, 1, 0, 1},  // 5 
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        {0, 1, 1, 0},  // 6 
        {0, 1, 1, 1},  // 7 
        {1, 0, 0, 0},  // 8 
        {1, 0, 0, 1} } ; // 9 
    // Loop through each segment 
    for (int i = 0; i < 7; i++) { 
        digitalWrite(segmentPins[i], bcdPatterns[digit][i]); 
    } 
    // Activate current digit 
    digitalWrite(digitPins[digit], LOW); 
    // Short delay for multiplexing 
    delay(5); 
    // Deactivate current digit 
    digitalWrite(digitPins[digit], HIGH); 
} 
void loop() { 
    // Loop through digits 0 to 9 
    for (int digit = 0; digit < 4; digit++) { 
        // Display the current digit 
        displayDigit(digit); 
    } 
} 

 

 ˠ˴ ˸˪˰˲ˢ˟ ˪ˣˠ˶˸./5  4  ˸ˣ˶˲˯7  .˦ˮˬˠ˯ 

 '˯ˬ ˪˧ˠ˶˸1 . 

 ˭ˣ˰˷ ˢˮ˟˸4 ˬ ˶˲ˣ˯ ˭ˣ˰˷˷ ˨˩ (˸ˣ˰˷ˣ ˸ˣ˵ˡ) ˸ˣ˶˲˯-00:00  ˡ˰23-59 .ˢ˧ˮ˷ ˰˟˶˟ ˫˰˲ ˸ˣ˲˪˥˸ˬ ˸ˣ˵ˡ . 

 '˯ˬ ˪˧ˠ˶˸2 . 

 ˶˲ˣ˦˯ ˢˮ˟˸4  ˟˴ˬˢ ˡ˰ ˭ˣ˶˩˧ˤ˟ ˶ˡˠˣˬ˷ ˫˧ˣ˯ˬ ˶˲˯ˬˬ ˢ˦ˬ ˭ˣˣ˧˩˪ ˶˲ˣ˯˷ (˸ˣ˧ˮ˷ˣ ˸ˣ˵ˡ) ˸ˣ˶˲˯00:00 ˰˧ˠˬ ˞ˣˢ ˶˷˞˩ .

 .ˡ˪ ˢ˵˧˪ˡˬ ˸˧ˮ˩ˣ˸ ˱ˣ˯˪ 
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 ˨˯ˬ[/5   .˧˪˧˟˵ˬ 

  

LCD  (˧˪ˤˣˮ ˷˧˟ˠ ˠ˴)(16x2)   .˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ˷ ˳ˣ˲ˮ ˧˶ˬˣˮ˞˲˪˞ ˢˠˣ˴˸ ˪ˣˡˣˬ ˞ˣˢ

 ˡ˰ ˠ˧˴ˢ˪ ˸˪ˠˣ˯ˬ ˸˥˞ ˪˩ ,˸ˣ˶ˣ˷ ˧˸˷ˬ ˟˩˶ˣˬ ˞ˣˢ16  .˦˯˵˦ ˰ˡ˧ˬ ˸ˠ˴ˢ˪ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫˧ˣˣ˸˱˧˰˯˟   ,ˢˤ

 ˠ˴ ˵˷ˬˬ˪ ˡ˴˧˩ ˶ˣ˵˥ˮLCD 2x16 ˣ˶˵˧ˬ ˫˰- ˶˵˟ESP32  ˸ˣ˰˴ˬ˞˟Arduino IDE ˸ˣ˧˴˵ˮˣ˲ ˪˰ ˶˟˯ˢ ˵˲˯ˮ ˣˮ˞ .

 .ˣ˟ ˷ˣˬ˧˷ˢ ˸˞ ˫˧ˠˡˢ˪ ˧ˡ˩ ˡˣ˵˪ ˸ˣ˞ˬˠˣˡ ˵˲˯ˮˣ ˸ˣ˧˯˧˯˟ 

 ˸ˠˣ˴˸ ˪˷ ˸˧˪˪˩ ˢ˶˧˵˯LCD 2x16: 

 :˫˧ˮ˧˧˲˞ˬ 

2  ˸ˣ˶ˣ˷x 16  ˡ˰ ˠ˧˴ˢ˪ ˸˪ˠˣ˯ˬ ˸˥˞ ˪˩ ,˸ˣ˶ˣ˷ ˧˸˷ˬ ˟˩˶ˣˬ ˢˠˣ˴˸ˢ ˪ˣˡˣˬ :˫˧ˣˣ˸16  ˰ˡ˧ˬ ˸ˠ˴ˢ ˶˷˲˞ˬ˷ ˢˬ ,˫˧ˣˣ˸

 .˧˪˞ˣ˦˯˵˦ 

ˣ˶˵˧ˬ ˫˰ ˶˷˵˸˪ ˧ˡ˩ ˪˧˟˵ˬ ˵˷ˬˬ˟ ˪˪˩ ˨˶ˡ˟ ˷ˬ˸˷ˬ ˞ˣˢ :˪˧˟˵ˬ ˵˷ˬˬ-.ˢ˶˵˟ ˧ˮ˧˲ˣ ˫˧ˮˣ˸ˮ ˶˲˯ˬ ˷˶ˣˡˢ ,˫˧˶˵˟ 

 ˧ˠ˴ :˸˧˶ˣ˥˞ ˢ˶ˣ˞˸LCD  ˪ˡˣˠ˟ ˫˧˟˶x16 2   ˸ˣ˞˶ˮˢ ˸˞ ˶˲˷˪ ˧ˡ˩ ˢ˦˧˪˷˪ ˸ˮ˸˧ˮˢ ,˸˧ˮ˟ˣˬ ˸˧˶ˣ˥˞ ˢ˶ˣ˞˸ ˫˰ ˫˧˰˧ˠˬ

.˫˧ˮˣ˷ ˢ˶ˣ˞˸ ˧˞ˮ˸˟ 

 ˶˵˟HD44780 ˸ˣˠˣ˴˸˟ ˷ˣˬ˧˷˟ ˶˸ˣ˧˟ ˳ˣ˲ˮˢ ˶˵˟ˢ ˟˟˷ :LCD 2x16 ˢ ˞ˣˢ-HD44780 ˫˰ ˸ˣ˵˷ˬˬ˸ˢˢ ˸˞ ˦˷˲ˬˢ ,

ˣ˶˵˧ˬ- .˫˧˶˵˟ 

 

 ˫˰ ˵˷ˬˬESP32 : 

 :ˢ˶ˬˣ˥ ˶ˣ˟˧˥ 

 ˠ˴ ˵˷ˬˬ˪ ˧ˡ˩LCD 2x16 ˣ˶˵˧ˬ ˫˰- ˶˵˟ESP32:˫˧˞˟ˢ ˫˧˶ˣ˟˧˥ˢ ˸˞ ˰˴˟˪ ˨˧˪˰ ˢ˧ˢ˧ , 

ˢ ˭˧˲ ˸˞ ˶˟˥-RS (Register Select) ˢ ˪˷-LCD  ˭˧˲˪GPIO ˟-ESP32  ,˪˷ˬ˪)GPIO 2 .( 

ˢ ˭˧˲ ˸˞ ˶˟˥-Enable (EN)  ˢ ˪˷-LCD  ˭˧˲˪GPIO ˟ ˶˥˞-ESP32  ,ˢˬˠˣˡ˪)GPIO 3.( 

 ˫˧ˮ˧˲ˢ ˸˞ ˶˟˥D4, D5, D6 x-D7 ˢ ˪˷-LCD  ˧ˮ˧˲˪GPIO ˟-ESP32  ,˪˷ˬ˪)GPIO 4, 5, 6 x-7 .( 

 ˭˧˲˪ (˭˧ˬˤ ˫˞) ˸˧˶ˣ˥˞ˢ ˢ˶ˣ˞˸ˢ ˸˩˧˯ ˸˞ ˶˟˥ ,˭˧˲ˣ˪˥˪GPIO .˸˧˶ˣ˥˞ ˢ˶ˣ˞˸˟ ˢ˦˧˪˷˪ 
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:ˢˮ˩ˣ˸ ˟ˣ˪˧˷ 

ˢ ˸ˠˣ˴˸˟ ˦ˣ˪˷˪ ˧ˡ˩-LCD 2x16 ˣ˶˵˧ˬˢˬ- ˶˵˟ESP32  ˟-Arduino IDE  ˸˧˧˶˲˯˟ ˷ˬ˸˷˸ ˪˪˩ ˨˶ˡ˟ ,

LiquidCrystal ˢ˶ˣ˞˸ ˪ˣˢ˧ˮˣ ˭ˬ˯ˢ ˫ˣ˵˧ˬ˟ ˢ˦˧˪˷ ,ˢˠˣ˴˸˪ ˦˯˵˦ ˸˟˧˸˩ ,ˢˠˣ˴˸ˢ ˪ˣ˥˸˞˪ ˸ˣ˧˴˵ˮˣ˲ ˸˵˲˯ˬ ˣˤ ˢ˧˧˶˲˯ .

 .(˧˦ˮˣˣ˪˶ ˫˞) ˸˧˶ˣ˥˞ 

#include <LiquidCrystal.h> 
  
// Define LCD pins 
#define LCD_RS 2 
#define LCD_EN 3 
#define LCD_D4 4 
#define LCD_D5 5 
#define LCD_D6 6 
#define LCD_D7 7 
  
// Define LCD dimensions 
#define LCD_COLUMNS 16 
#define LCD_ROWS 2 
  
// Create an instance of the LiquidCrystal library 
LiquidCrystal lcd(LCD_RS, LCD_EN, LCD_D4, LCD_D5, LCD_D6, LCD_D7); 
  
void setup() { 
  // Initialize the LCD with the specified dimensions 
  lcd.begin(LCD_COLUMNS, LCD_ROWS); 
   
  // Print a welcome message 
  lcd.print("Hello, ESP32!"); 
  lcd.setCursor(0, 1); // Move cursor to the second line 
  lcd.print("LCD 2x16 Example"); 
} 
  
void loop() { 
  // Main program loop (empty for demonstration purposes) 
} 

 

 :˸ˣ˧˯˧˯˟ ˸ˣ˧˴˵ˮˣ˲ ˸ˬ˧˷˶ 

 s ˧˴˵ˮˣ˲ ˷ˣ˶˲ 

begin(16, 2) ˞˪ˣ˥˸˧ 

clear()  ˧ˣ˵˧ˮ ˨ ˯ˬ 

print() ˨˯ˬˢ ˪˰ ˦˯˵˦ ˸˯˲ˡˢ 

println()  s ˶ˣ˷ ˸˶˟˰ˢ ˫˰ ˨˯ˬˢ ˪˰ ˦˯˵˦ ˸˯˲ˡˢ 

write()  ˢ˟˧˸˩ ˢ˶˧˷˧ ˨ ˯ˬ˪ 

home()   ˨ ˯ˬˢ ˸˪˧˥˸˪ ˢ˶ˤ˥ 

setCursor ()   ˶˧˟˰ˢ˪ ˭ˬ˯ ˸ ˬ˧ˣ˯ˬ ˢˡˣˬ˰ˣ ˢ˶ˣ˷˪ 

cursor()   ˭ˬ˯ˢ ˸˰˲ˣˢ 

noCursor()    ˭ ˬ˯ˢ ˸˶˸˯ˢ 

blink()     ˟ˣˢ˟ˢ ˫˰ ˭ˬ˯ˢ 

noBlink()    ˟ˣˢ˟ˢ ˞˪˪ ˭ˬ˯ˢ 

createChar ()   ˶ˣ˴˧˧ ˧ ˦˶ˡˮ˦˯ ˞˪˷ ˧˲˧˴˲˯ ˷ˡ˥ ˸ˣ˞ 

scrollDisplayLeft()     ˨˯ˬ ˢˤˤˢ s ˪˞ˬ˷ ˫ˣ˵˧ˬ 

scrollDisplayRight()    s ˮ˧ˬ˧ ˫ˣ˵˧ˬ ˨˯ˬ ˢˤˤˢ 
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 .˨˯ˬ˟ ˷ˣˬ˥˷ ˸ˣ˞ˬˠˣˡ 

LiquidCrystal My_LCD(13, 12, 14, 27, 26, 25); 
  
byte Speaker[] = { 
  B00001, 
  B00011, 
  B00111, 
  B11111, 
  B11111, 
  B00111, 
  B00011, 
  B00001 
}; 
  
void setup() 
{ 
  My_LCD.begin(16, 2); 
  My_LCD.createChar(0, Speaker); 
  My_LCD.clear(); 
  My_LCD.print("Speaker"); 
  My_LCD.write(byte(0)); 
} 
  
void loop() 
{ 
  
} 
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.˪ˣ˲˩ ˶˯ˬˬ ˸˪˰˲ˢ 

   

ˣ˶˦˵˪˞ ˫˧ˠ˸ˬ ˫ˢ ˫˧˶˯ˬˬ -ˣ˶˵˧ˬ˪ ˫˧˶˷˲˞ˬˢ ˫˧˧ˮ˞˩ˬ - ˣˬ˩ ˨ˣˬˮ ˥˸ˬ˟ ˫˧˶˵˟9{tон    ˢˣ˟ˠ ˥˸ˬ ˧ˮ˵˸ˢ˟ ˦ˣ˪˷˪

˟ .˫˧˶˧˷˩ˬˣ ˸ˣ˶ˣ˞ ,˫˧˰ˣˮˬ ˭ˣˠ˩ ˢˣ˟ˠ ˫˶ˤˣ˱˧˰˯  x ˶˵˧ˬ ˫˰ ˶˯ˬˬ ˪ˣˡˣˬ ˵˷ˬˬ˪ ˡ˴˧˩ ˶ˣ˵˥ˮ ,ˢˤ-  ˶˵˟9{tон  ˸˞ ˶˧˟˯ˮ ,

 ˵˲˯ˮˣ ˫˧˟˶ˣ˰ˬˢ ˫˧˪ˠ˰ˬˢ .˶˯ˬˬ ˧ˮˣˮˠˮˬ˪ ˸ˣ˞ˬˠˣˡ 

 :˶˯ˬˬ ˪ˣˡˣˬ ˪˷ ˸˧˪˪˩ ˢ˶˧˵˯ 

  ˥ˣ˸˲ ˟˴ˬ ˭˧˟ ˶˯ˬˬˢ ˧˰ˠˬ ˸˞ ˶˧˟˰ˬ ,˪˰˲ˣˬ ˞ˣˢ ˶˷˞˩˷ ˧˦ˮˠˬˣ˶˦˵˪˞ ˪˧˪˯ ˞ˣˢ ˶˯ˬˬˢ ˪ˣˡˣˬ ˪˷ ˟˪ˢ :˶˯ˬˬ

 .˶ˣˠ˯˪ 

) ˶˸ˣ˧ ˣ˞ ˡ˥˞ ˫˧˰ˠˬ ˠˣˤ ˪˪˩ ˨˶ˡ˟ ˷˧ ˫˧˶˯ˬˬ˪ :˶˯ˬˬ ˧˰ˠˬbƻǊƳŀƭƭȅ hǇŜƴ ŀƴŘ bƻǊƳŀƭƭȅ /ƭƻǎŜŘ  ˟˴ˬ ˫˧ˮ˷ˬˢ (

 .˪˰˲ˣˬ ˪˧˪˯ˢ ˶˷˞˩ 

  ˪˰ ˭ˠˢ˪ˣ ˶˯ˬˬˢ ˪˧˪˯ ˸˞ ˰˧ˮˢ˪ ˧ˡ˩ ˫˧ˡˠˮˣ ˸ˣˡˣ˧ˡ ,˫˧˶ˣ˦˯˧ˤˮ˶˦ ˭ˣˠ˩ ˫˧˟˧˩˶ ˪˪ˣ˩ ˶˯ˬˬˢ ˪ˣˡˣˬ :˶˟˧˧˶ˡ ˪ˠ˰ˬ

 x ˶˵˧ˬˢ- .˥˸ˬ˟ ˫˧˴ˣ˵ ˧ˮ˲ˬ ˶˵˟ 

 :˫˧˶˯ˬˬ ˧ˠˣ˯ 

ˠ˸ˬ  l ˥ -) ˧˟˦ˣ˵{t{¢ .˫˧˶ˣˠ˯ ˣ˞ ˫˧˥ˣ˸˲ ˡ˥˞ ˫˧˰ˠˬ ˠˣˤ ˪˧˩ˬ :( 

ˠ˸ˬ ˡ˥ ˪ˣ˲˩ -) ˧˟˦ˣ˵{t5¢) ˪˪˩ ˨˶ˡ˟ ˫˧˥ˣ˸˲ ˫˧˰ˠˬ ˪˷ ˡ˥˞ ˠˣˤ ˪˧˩ˬ :(bh  ˪˪˩ ˨˶ˡ˟ ˫˧˶ˣˠ˯ ˫˧˰ˠˬ ˪˷ ˡ˥˞ ˠˣˤˣ (

)b/ .( 

˸ˬ ɣ ˪ˣ˲˩ˣˡ - ˧ ˟˦ˣ˵  )5t5¢ ˧˰ˠˬ ˪˷ ˸ˣˠˣˤ ˧ˮ˷ ˪˧˩ˬ :(bh  x-b/ . 

  ˫˰ ˵˷ˬˬ9{tон : 
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 :˪ˠ˰ˬ ˶ˣ˟˧˥ 

˪ ˧ˡ˩˪˧˰˲ˢ  ˣ˶˵˧ˬ ˶˵˟ ˫˰ ˶˯ˬˬ ˪ˣˡˣˬ9{tон :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ , 

 ˧ˮ˧˲ ˸˞ ˶˟˥±//  x-Db5  ˧ˮ˧˲˪ ˶˯ˬˬˢ ˪ˣˡˣˬ ˪˷± 5  x-Db5   ˪˷9{tон .ˢˬ˞˸ˢ˟ , 

) ˸ˣ˞ˢ ˭˧˲ ˸˞ ˶˟˥Lb ˭˧˲˪ ˶˯ˬˬˢ ˪ˣˡˣˬ ˪˷ (DtLh  -˟9{tон   ,ˢˬˠˣˡ˪)DtLh н .( 

 :˶˯ˬˬ ˭ˣˮˠˮˬ 

ˣ˶˵˧ˬˢ ˧ˡ˧ ˪˰ ˦˪˷ˮ ˶˯ˬˬˢ ˪ˣˡˣˬ- ˶˵˟9{tон ) ˸ˣ˞ˢ ˭˧˲ ˨˶ˡLb ˭˧˲ ˶˷˞˩ .(DtLh  ˪  ˶ˡˠˣˬ-ILDI  ˨˶ˡ ˫˶ˣˤ ˫˶ˤ ,

  ˫˶ˣˠˣ ˣ˸ˣ˞ ˳˧˶ˬˬ ,˶˯ˬˬˢ ˪˧˪˯) ˫˧˴ˣ˲ˮˢ ˫˧˰ˠˬˢ ˨˶ˡ ˫ˣ˶ˤ˪ ˫˶ˤ˪ ˶˷˲˞ˬ ˢˤ .˟˴ˬ ˱˧˪˥ˢ˪ ˶˯ˬˬˢ ˧˰ˠˬ˪/ha  (

) ˪˪˩ ˨˶ˡ˟ ˫˧˥ˣ˸˲ˢˣbh .(ˢ˶ˣˮ ,˪˷ˬ˪) ˶˟ˣ˥ˬˢ ˯ˬˣ˰ˢ ˸˞ ˪˧˰˲ˬ ,(  ˣˮ˪˷ ˢ˩˶˰˟ s ˣ˟ˠ˟ ˫˧˪˰ˣ˲ ˫˧˶˯ˬˬ.  )  ˫ˮ˷˧

 ˫ ˧˶˯ˬˬ  ˨ ˣˬˮ˟ ˫˧ˡ˟ˣ˰˷ .(ˢ˯˧ˮ˩˟ ˧˦˲ˣ˞ ˠˣˤ ˶˟˥ˮ ˫˞ , 

 :ˢ˪˰˲ˢ ˡˣ˵˪ ˢˬˠˣˡ 

#define RELAY_PIN 2  // GPIO pin connected to relay module 
  
void setup() { 
  pinMode(RELAY_PIN, OUTPUT);  // Set relay pin as output 
} 
  
void loop() { 
  // Turn on the relay for 2 seconds 
  digitalWrite(RELAY_PIN, HIGH); 
  delay(2000);  // 2-second delay 
  // Turn off the relay for 2 seconds 
  digitalWrite(RELAY_PIN, LOW); 
  delay(2000);  // 2-second delay 
} 

 

 ˫˧˦ˣ˦˧˶ ˭ˣˮˠˮˬï .ƻǳƴŎƛƴƎ. 

 ˫ ˧˦ˣ˦˧˶  x ˶˵˧ˬ ˫˰ ˫˧˶˥˞ ˦˪˵ ˧ˮ˵˸ˢ ˣ˞ ˫˧ˮ˴˥˪ ,˫˧˧ˮ˞˩ˬ ˫˧ˠ˸ˬ ˶ˣ˟˧˥ ˸˰˟ ˢ˟ ˸˪˵˸ˮ˷ ˢ˥˧˩˷ ˢ˧˰˟ ˞˧ˢ-  ˫˧˶˵˟

 ˣˬ˩9{tон  ˭˧˟ ˫˧˟ˣ˶ˬ (˸ˣ˴˧˲˵) ˫˧˶˧ˢˬ ˫˧˶˟˰ˬ ˨˩ˬ ˢ˞˴ˣ˸˩ˣ ,ˠ˸ˬˢ ˧˰ˠˬ ˪˷ ˫˧˧ˤ˧˲ˢ ˫˧ˮ˧˧˲˞ˬˢ ˟˵˰ ˷˥˶˸ˬ ˢˤ .

 ˟  .ˠ˸ˬˢ ˪˷ ˶ˣ˶˥˷ ˣ˞ ˢ˴˧˥˪ ˸˰˟ ˶ˣˠ˯ˣ ˥ˣ˸˲ ˟˴ˬ˱˧˰˯  ˢ ˠ˷ˣˬ˟ ˵ˬ˰˸ˮ ,ˢˤ ˫ ˧˦ˣ˦˧˶  ˪ˣ˦˧˟ ˸ˣ˵˧ˮ˩˦ ˸˞ ˶˧˟˯ˮ ,

˟ ˪ˣ˲˧˦)- ˫˧˦ˣ˦˧˶ ( )5ŜōƻǳƴŎƛƴƎ (˟ x ˶˵˧ˬˢ ˫˰ ˭ˢ˪˷ ˫ˣ˷˧˧˪ ˸ˣ˞ˬˠˣˡ ˵˲˯ˮˣ ,ˢ˶ˬˣ˥ˢˣ ˢˮ˩ˣ˸- ˶˵˟9{tон . 

 

 ˸ˮ˟ˢ˫˧˦ˣ˦˧˶ : 

 :˪ ˫˶ˣˠ 

 ˫ ˧˦ˣ˦˧˶  ˬ ˶ˠˮ˫˧    ˟˴ˬ ˧˶˟˰ˬ˪ ˪˧˟ˣˬ ˢˤ .˶ˣ˶˥˷ ˣ˞ ˢ˴˧˥˪ ˸˰˟ ˠ˸ˬ ˧˰ˠˬ ˪˷ ˰ˠˬ ˸˴˧˲˵ˣ ˸˧ˮ˩ˬ ˢ˰ˣˮ˸ ˧ˡ˧ ˪˰ ˶˵˧˰˟

ˣ˶˵˧ˬ ˸ˣ˯˯ˣ˟ˬ ˸ˣ˩˶˰ˬ˟ ˸ˣ˞˧ˠ˷˪ ˣ˞ ˸ˮˣˣ˩ˬ ˞˪ ˸ˣˠˢˮ˸ˢ˪ ˫ˣ˶ˠ˪ ˪ˣ˪˰˷ ˢˬ ,˶˴˵ ˭ˬˤ ˵˶˲ ˨ˣ˸ ˫˧˟ˣ˶ˬ ˫˧˶˧ˢˬ- .˶˵˟ 

 

 :˫˧˦˵˲˞ 

 ˪˷ ˸ˣ˰˲˷ˢˢ ˫ ˧˦ˣ˦˧˶  :˪ˣ˪˩˪ ˸ˣ˪ˣ˩˧ 

 

 .˸ˣ˵˧˯˲ ˸ˣ˯˯ˣ˟ˬ ˸ˣ˶ˠ˷ ˪˷ ˸˟ˤˣ˩ ˢ˪˰˲ˢ 

 .ˠ˸ˬ ˧˟˴ˬ ˪˷ ˸˵˧ˣˡˬ ˞˪ ˢ˞˧˶˵ 

 .˸˩˶˰ˬˢ ˪˷ ˢ˶˧ˡ˯ ˞˪ ˸ˣˠˢˮ˸ˢ 
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 ˪ ˣ˲˧˦ ˟:ˢˮ˩ˣ˸ 

 ˪ˣ˦˧˟ ˸˶ˤ˰˟ˢ ˸˞ ˭ˮ˯˪ ˧ˡ˩ ˸ˣ˵˧ˮ˩˦ ˣ˞ ˫˧ˬ˸˧˶ˣˠ˪˞ ˸˰ˬ˦ˢ ˪˪ˣ˩ ˢˮ˩ˣ˸ ˫ ˧˦ˣ˦˧˶   ˸ˣ˵˧ˮ˩˦ .˭˧ˬ˞ˣ ˟˧˴˧ ˠ˸ˬ ˟˴ˬ ˵˲˯˪ˣ

˪ ˸ˣ˴ˣ˲ˮ˪ˣ˲˧˦  ˟ :˸ˣ˪˪ˣ˩ ˢˮ˩ˣ˸ 

 

5ŜƭŀȅπōŀǎŜŘ 5ŜōƻǳƴŎƛƴƎ s ˡ ˭ˬˤ) ˢ˶˴˵ ˢ˧˧ˢ˷ˢ ˸ˠ˴ˢ :-ōƻǳƴŎŜ  ˧ˮ˲˪ ˭ˬˤ ˸˰˧˟˵ ˶˷˲˞˪ ˧ˡ˩ ˠ˸ˬ ˶˟˰ˬ ˧ˣˢ˧ˤ ˶˥˞˪ (

 .ˠ˸ˬˢ ˟˴ˬ ˸˞˧˶˵ 

 .˶ˡˠˣˬ ˢ˞˧˴˧ ˭ˬˤ ˭ˣ˪˥ ˨ˣ˸˟ ˫˧˟˵ˣ˰ ˫˧˧ˣˮ˧˷ˬ ˸ˣˬ˪˰˸ˢˣ ˭ˣ˶˥˞ˢ ˠ˸ˬˢ ˟˴ˬ ˧ˣˮ˧˷ ˪˷ ˢ˰˷ˢ ˫ˣ˷˧˶ :˧ˣˮ˧˷ ˟˴ˬ ˧ˣˢ˧ˤ 

) ˧˲ˣ˯ ˟˴ˬ ˸ˮˣ˩ˬC{a .˸ˣ˴˲˵ˢ ˭ˮ˯˪ˣ ˠ˸ˬˢ ˟˴ˬ ˧˶˟˰ˬ ˶˥˞ ˟ˣ˵˰˪ ˧ˡ˩ ˧˲ˣ˯ ˟˴ˬ ˸ˮˣ˩ˬ ˸˰ˬ˦ˢ :( 

 :ˢ˶ˬˣ˥ ˸˞˴ˣˢ 

  ˢ˶ˬˣ˥ ˵ˣ˸˧ˮ ˸ˣ˵˧ˮ˩˦ .ˢ˶ˬˣ˥ˢ ˸ˬ˶˟ ˢ˴˲˵ˢ ˸˧˥˲ˢ˪ ˧ˡ˩ ˫˧˲˯ˣˮ ˫˧˪ˠ˰ˬ ˣ˞ ˫˧˟˧˩˶ ˪˷ ˟ˣ˪˧˷ ˪˪ˣ˩ ˢ˶ˬˣ˥ ˵ˣ˸˧ˮ

 :˸ˣ˪˪ˣ˩ ˸ˣ˴ˣ˲ˮ 

 

 ˭ˮ˯ˬw/ˡˠˮ ˭ˮ˯ˬ˟ ˷ˣˬ˧˷ : -) ˫˧˪˟˵w/ .ˢ˴˲˵ˢˬ ˫˧ˬ˶ˠˮˢ ˫˧˶˧ˢˬ ˥˸ˬ ˧˧ˣˮ˧˷ ˪˦˟˪ˣ ˠ˸ˬˢ ˸ˣ˞ ˸˞ ˵˧˪˥ˢ˪ ˧ˡ˩ ( 

{ŎƘƳƛǧ ¢ǊƛƎƎŜǊ ˪˷ ˵ˡˢ ˸˯˧ˮ˩˟ ˷ˣˬ˧˷ :{ŎƘƳƛǧ   ˫˧˶˟˰ˬ ˸˥˦˟ˢ ˨ˣ˸ ,ˠ˸ˬˢ ˸ˣ˞ ˸˞ ˟˴˧˧˪ˣ ˢˤ˶˦˯˧ˢ ˵˲˯˪ ˧ˡ˩

 .˸ˣ˧ˠˣ˪ ˸ˣˬ˶ ˭˧˟ ˫˧˧˵ˮ 

L/  ˪  ˧ˡˣ˰˧˧-5ŜōƻǳƴŎƛƴƎ) ˫˧˟˪ˣ˷ˬ ˫˧˪ˠ˰ˬ˟ ˷ˣˬ˧˷ :L/ǎ ˪  ˫˧˧ˡˣ˰˧˧ (-ŘŜōƻǳƴŎƛƴƎ  ˣ˞L/ǎ   ˪-5ŜōƻǳƴŎŜ  ˢ˞˧˴˧ ˵˲˯˪ ˧ˡ˩

 .˫˧˧˪ˬ˧ˮ˧ˬ ˫˧˧ˮˣ˴˧˥ ˫˧˟˧˩˶ ˪˷ ˢˮˬ˧ˢˬ 

#define SWITCH_PIN 2 
#define DEBOUNCE_DELAY 50 // Debounce delay in milliseconds 
  
void setup() { 
  pinMode(SWITCH_PIN, INPUT_PULLUP); 
  Serial.begin(9600); 
} 
  
void loop() { 
  static unsigned long lastDebounceTime = 0; 
  static int lastSwitchState = HIGH; 
  int switchState = digitalRead(SWITCH_PIN); 
  
  if (switchState != lastSwitchState) { 
    lastDebounceTime = millis(); 
  } 
  
  if (millis() - lastDebounceTime > DEBOUNCE_DELAY) { 
    if (switchState != lastSwitchState) { 
      lastSwitchState = switchState; 
      Serial.print("Switch state: "); 
      Serial.println(switchState); 
    } 
  } 
} 

 

ˣ˶˵˧ˬ ˫˰ ˫˧ˠ˸ˬ ˸ˣ˯˯ˣ˟ˬ ˸ˣ˩˶˰ˬ ˪˷ ˢˮ˧ˬ˞ˢ ˢ˪ˣ˰˲ˢ ˸˥˦˟ˢ˪ ˸ˣ˧ˮˣ˧˥ ˭ˢ ˸ˣ˴˲˵ˢ ˸ˣ˧˰˟˟ ˪ˣ˲˧˦ˣ ˢˮ˟ˢ -  ˣˬ˩ ˫˧˶˵˟

9{tон  ˟˴ˬ ˧ˣˢ˧ˤ ˠ˧˷ˢ˪ˣ ˸ˣ˲˪ˣ˥ ˸ˣ˴˲˵ˢ ˸ˣ˪˧˰˧˟ ˭ˮ˯˪ ˪ˣ˩˧ ˢ˸˞ ,ˢ˶ˬˣ˥ˣ ˢˮ˩ˣ˸ ˶ˣ˶˥˷ ˪˷ ˸ˣ˵˧ˮ˩˦ ˸˰ˬ˦ˢ ˧ˡ˧ ˪˰ .

 ˧˯˯ˣ˟ˬ ˫˧˦˵˧ˣ˶˲˟ ˵˧ˣˡˬˣ ˟˧˴˧ ˠ˸ˬ9{tон   ˷ˣˬ˧˷ ˣ˞ ˢˮ˩ˣ˸˟ ˟ˣ˩˧˰ ˸˯˯ˣ˟ˬ ˢ˵˥˶ˢ˟ ˷ˬ˸˷ˬ ˢ˸˞ ˫˞ ˭˧˟ .˨˪˷
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 ˧ˮˮ˯ˬ˟w/   ˪˷ ˫˧˶ˠ˧˶˦˟ ˣ˞{ŎƘƳƛǧ   ˫˧˧˲˧˴˲˯ˢ ˫˧˴ˣ˪˧˞˟ˣ ˸ˣ˷˧˶ˡ˟ ˢ˧ˣ˪˸ ˢˬ˧˞˸ˬˢ ˢ˴˲˵ˢˢ ˸˦˧˷ ˸˶˧˥˟ ,ˢ˶ˬˣ˥˟

 .˨˪˷ ˫ˣ˷˧˧ˢ ˪˷ 
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 .ˢˤˤˢ ˧˵˯˲ˬˬ ˦˪˵ 
 

    

 ˫˧˟˧˩˶ ˫ˢ ˢ˵˪˥ˢ ˧ˠ˸ˬ  .˫˶ˤˢ ˸ˬ˧˶ˤ˟ ˦ˣ˪˷˪ ˧ˡ˩ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˪ˠ˰ˬ˟ ˪˪˩ ˨˶ˡ˟ ˫˧˷ˬ˷ˬˢ ˫˧˪˧˰˧ ˨˞ ˫˧˦ˣ˷˲

˟˱˧˰˯ ˪ ˡ˴˧˩ ˶ˣ˵˥ˮ ,ˢˤ˪˧˰˲ˢ  ˠ˸ˬ{ƭƛŘŜ {ǿƛǘŎƘ ˣ˶˵˧ˬ ˫˰- ˶˵˟9{tон  ˸ˣ˞ˬˠˣˡ ˵˲˯ˮˣ ˟˶ˣ˰ˬˢ ˪ˠ˰ˬˢ ˸˞ ˶˧˟˯ˮ ,

 .ˣ˟ ˷ˣˬ˧˷˪ 

 :˱˵˷ ˠ˸ˬ ˪˷ ˸˧˪˪˩ ˢ˶˧˵˯ 

 :˫˧˟˧˩˶ 

{ƭƛŘŜ {ǿƛǘŎƘ .˫˧˧˪ˬ˷˥ ˫˧˶ˣ˟˧˥ ˶ˣ˟˷˪ ˣ˞ ˶ˣ˴˧˪ ˧ˡ˩ ˶˸ˣ˧ ˣ˞ ˫˧˟˴ˬ ˧ˮ˷ ˭˧˟ ˢ˰ˮˢ ˢˤˤˢ ˸˧ˡ˧ ˫˰ ˧ˮ˩ˬ ˠ˸ˬ : 

 .˸˧ˡ˧ˢ ˸ˤˤˢ ˸˰˟ ˫˧˵˸ˮ˸ˬ ˣ˞ ˫˧˶˟˥˸ˬˢ ˫˧˩˧˪ˣˬ ˸˩˸ˬ ˧˰ˠˬ ˪˧˩ˬ ˢ˵˪˥ˢˢ ˠ˸ˬ :˫˧˰ˠˬ 

 .˫˧˧˪ˬ˷˥ ˫˧˶ˣ˟˧˥ ˶ˣ˴˧˪ ˧ˡ˩ ˫˧˪˧˟ˣˬ ˣ˞ ˫˧˦ˣ˥ ˶˟˥˪ ˭˸˧ˮ ˫ˢ˧˪˞ ˫˧˲ˣ˯ˬ ˷˧ ˠ˸ˬ˪ :˫˧˲ˣ˯ˬ 

 :ˢ˵˪˥ˢ ˧ˠ˸ˬ ˧ˠˣ˯ 

 l ˥ ˢ˵˧˶ˤ-) ˸˧˟˦ˣ˵{t{¢ .˫˧˶ˣˠ˯ ˣ˞ ˫˧˥ˣ˸˲ ˫˧˰ˠˬ ˪˷ ˡ˥˞ ˦˯ ˪˧˩ˬ :( 

 l ˥ ˢ˪ˣ˲˩ ˢ˵˧˶ˤ-) ˸˧˟˦ˣ˵{t5¢ .˫˧˲ˣ˯ˬ ˧ˮ˷ˬ ˡ˥˞˪ ˶˟˥˪ ˭˸˧ˮ˷ ˫˧˰ˠˬ ˪˷ ˡ˥˞ ˦˯ ˪˧˩ˬ :( 

  ˫˰ ˵˷ˬˬ9{tон : 

 :˪ˠ˰ˬ ˶ˣ˟˧˥ 

˪ ˧ˡ˩ ˦ ˣ˪˵ ˣ˶˵˧ˬ ˫˰ ˱˵˷ ˠ˸ˬ- ˶˵˟9{tон :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ , 

  ˭˧˲˪ ˢ˵˪˥ˢˢ ˠ˸ˬ ˪˷ ˡ˥˞ ˱ˣ˯ˬ ˶˟˥DtLh  ˟-9{tон  ,ˢˬˠˣˡ˪)DtLh н .( 

 ˡˠˮ˪ ˢ˵˪˥ˢˢ ˠ˸ˬ ˪˷ ˧ˮ˷ˢ ˱ˣ˯ˬˢ ˸˞ ˶˟˥tǳƭƭ ¦Ǉ  ˪˪˩ ˨˶ˡ˟)ƪʍ 10 .( 

 ˭˧˲˪ ˢ˩˧˷ˬˢ ˡˠˮˢ ˪˷ ˧ˮ˷ˢ ˢ˴˵ˢ ˸˞ ˶˟˥± 3.3  s  ˪˷ -9{tон . 

http://www.robokit.co.il/


оф 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

ˢ ˭˧˲ ˭˧˟ ˪˟˵ ˶˟˥ ,˭˧˲ˣ˪˥˪ -DtLh  .(˷˰˶ ˸˧˥˲ˢ˪) ˠ˸ˬˢ ˸˞ ˶˶˥˷˪ ˧ˡ˩ ˢ˵˶˞ˢ˪ 

 :ˢ˵˪˥ˢ ˠ˸ˬ ˭ˣˮˠˮˬ 

  ˫˧˰ˠˬˢ ,ˡ˥˞ ˟˴ˬ˟ ˸˞˴ˬˮ ˸˧ˡ˧ˢ ˶˷˞˩ .˶˸ˣ˧ ˣ˞ ˫˧˟˴ˬ ˧ˮ˷ ˭˧˟ ˱ˣˮˬ ˪˷ ˸˧ˤ˧˲ ˢ˵˪˥ˢ ˧ˡ˧ ˪˰ ˪˰ˣ˲ ˢ˵˪˥ˢˢ ˠ˸ˬ

  ˸˞ ˫˧˵˸ˮˬˣ ˫˧˥˸˲ˮ ˫˧˰ˠˬˢ ,˧ˮ˷ˢ ˟˴ˬ˪ ˸˧ˡ˧ˢ ˸˞ ˫˧˶˧˟˰ˬ ˶˷˞˩ .˫˧˲ˣ˯ˬˢ ˭˧˟ ˫˶ˤ˪ ˫ˣ˶ˤ˪ ˶˷˲˞ˬ˷ ˢˬ ,˫˧˶ˣˠ˯

 .˧˪ˬ˷˥ˢ ˶ˣ˟˧˥ˢ 

#define SWITCH_PIN 2  // GPIO pin connected to slide switch 
void setup() { 
  pinMode(SWITCH_PIN, INPUT_PULLUP);  // Set switch pin as input with internal pull-up resistor 
  Serial.begin(9600);  // Initialize serial communication 
} 
void loop() { 
  // Read the state of the slide switch 
  int switchState = digitalRead(SWITCH_PIN); 
  // Print the state of the switch 
  if (switchState == HIGH) { 
    Serial.println("Switch is OFF"); 
  } else { 
    Serial.println("Switch is ON"); 
  } 
  delay(1000);  // Delay for readability 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ1.   ˫˰ ˸˧˯˧˯˟ ˠ˸ˬ ˸˶˵˟[95 

 :˪ˠ˰ˬ ˶˟˯ˢ 

  ˭˧˲˪ ˢ˵˪˥ˢˢ ˠ˸ˬ ˪˷ ˡ˥˞ ˱ˣ˯ˬ ˶˟˥DtLh  ˟-9{tон  ,˪˷ˬ˪)DtLh н  ˫˶ˤ ˪˧˟ˠˬ ˡˠˮ˪ ˧ˮ˷ˢ ˱ˣ˯ˬˢ ˸˞ ˶˟˥ˣ ,(

 ˪  ˭˩ˬ ˶˥˞˪ˣ-[95  ˟˴ˬ˟ ˦ˣ˪˷˪ ˢ˵˪˥ˢˢ ˠ˸ˬ˪ ˸˶˷˲˞ˬ ˣˤ ˢ˶ˡˠˢ .ˢˬˡ˞˪ ˸˧˶ˣˮˢ ˪˷ ˧ˮ˷ˢ ˱ˣ˯ˬˢ ˸˞ ˶˟˥ .[95 . 

#define SWITCH_PIN 2  // GPIO pin connected to slide switch 
#define LED_PIN 13     // GPIO pin connected to LED 
  
void setup() { 
  pinMode(SWITCH_PIN, INPUT_PULLUP);  // Set switch pin as input with internal pull-up resistor 
  pinMode(LED_PIN, OUTPUT);           // Set LED pin as output 
} 
  
void loop() { 
  // Read the state of the slide switch 
  int switchState = digitalRead(SWITCH_PIN); 
   
  // Control the LED based on the switch state 
  digitalWrite(LED_PIN, switchState); 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ2 . ˧ ˶ˣ˦ ˠ˴ ˸ˣ˰˴ˬ˞˟ ˢ˵˪˥ˢ ˠ˸ˬ ˟˴ˬ ˸ˠˣ˴˸ 

 :˪ˠ˰ˬ ˶˟˯ˢ 

  ˭˧˲˪ ˢ˵˪˥ˢˢ ˠ˸ˬ ˪˷ ˡ˥˞ ˱ˣ˯ˬ ˶˟˥DtLh  ˟-9{tон  ,˪˷ˬ˪)DtLh н  ˣˤ ˢ˶ˡˠˢ .ˢˬˡ˞˪ ˧ˮ˷ˢ ˱ˣ˯ˬˢ ˸˞ ˶˟˥ˣ ,(

 ˸˞ ˞ˣ˶˵˪ ˸˶˷˲˞ˬˢ ˧ˡ˧ ˪˰ ˢ˵˪˥ˢˢ ˠ˸ˬ-9{tон . 

#define SWITCH_PIN 2  // GPIO pin connected to slide switch 
  
void setup() { 
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  pinMode(SWITCH_PIN, INPUT_PULLUP);  // Set switch pin as input with internal pull-up resistor 
  Serial.begin(9600);                 // Initialize serial communication 
} 
  
void loop() { 
  // Read the state of the slide switch 
  int switchState = digitalRead(SWITCH_PIN); 
   
  // Print the switch state to the serial monitor 
  Serial.print("Switch state: "); 
  Serial.println(switchState); 
   
  delay(1000);  // Delay for readability 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ3. ˪˥ˢ˸˲  ˟˴ˬ[95  ˠ˸ˬ ˫˰ . 

 :˪ˠ˰ˬ ˶˟˯ˢ 

  ˭˧˲˪ ˢ˵˪˥ˢˢ ˠ˸ˬ ˪˷ ˡ˥˞ ˱ˣ˯ˬ ˶˟˥DtLh  ˟-9{tон  ,˪˷ˬ˪)DtLh н  ˫˶ˤ ˪˧˟ˠˬ ˡˠˮ˪ ˧ˮ˷ˢ ˱ˣ˯ˬˢ ˸˞ ˶˟˥ˣ ,(

 ˪  ˭˩ˬ ˶˥˞˪ˣ-[95  ˟˴ˬ ˸˞ ˱˧˪˥ˢ˪ ˢ˵˪˥ˢˢ ˠ˸ˬ˪ ˸˶˷˲˞ˬ ˣˤ ˢ˶ˡˠˢ .ˢˬˡ˞˪ ˸˧˶ˣˮˢ ˪˷ ˧ˮ˷ˢ ˱ˣ˯ˬˢ ˸˞ ˶˟˥ .

[95 . 

#define SWITCH_PIN 2  // GPIO pin connected to slide switch 
#define LED_PIN 13     // GPIO pin connected to LED 
  
void setup() { 
  pinMode(SWITCH_PIN, INPUT_PULLUP);  // Set switch pin as input with internal pull-up resistor 
  pinMode(LED_PIN, OUTPUT);           // Set LED pin as output 
} 
  
void loop() { 
  // Read the state of the slide switch 
  int switchState = digitalRead(SWITCH_PIN); 
   
  // Toggle the LED state based on the switch state 
  if (switchState == LOW) { 
    digitalWrite(LED_PIN, !digitalRead(LED_PIN)); 
    delay(250);  // Debounce delay 
  } 
} 

 

 

 '˯ˬ ˧ˣ˯˧ˮ4 .  ˸ˣ˧˶ˣˮ ˶˲˯ˬ˟ ˢ˦˧˪˷[95  ˠ˸ˬ ˫˰ .ˢˤˤˢ 

 :˪ˠ˰ˬ ˶˟˯ˢ 

  ˭˧˲˪ ˢ˵˪˥ˢˢ ˠ˸ˬ ˪˷ ˡ˥˞ ˱ˣ˯ˬ ˶˟˥DtLh  ˟-9{tон  ,˪˷ˬ˪)DtLh н  ˶˲˯ˬ ˶˟˥ .ˢˬˡ˞˪ ˧ˮ˷ˢ ˱ˣ˯ˬˢ ˸˞ ˶˟˥ˣ ,(

 ˸ˣ˧˶ˣˮ[95  ˧ˮ˧˲˪DtLh ˟ ˫˧ˮˣ˷-9{tон  ˸ˣ˧˶ˣˮ ˶˲˯ˬ ˪˷ ˟˴ˬ˟ ˦ˣ˪˷˪ ˢ˵˪˥ˢˢ ˠ˸ˬ˪ ˸˶˷˲˞ˬ ˣˤ ˢ˶ˡˠˢ .[95   ˣ˟

 .˸˧ˮˬˤ 

#define SWITCH_PIN 2   // GPIO pin connected to slide switch 
#define LED_PIN_1 13   // GPIO pin connected to LED 1 
#define LED_PIN_2 14   // GPIO pin connected to LED 2 
#define LED_PIN_3 15   // GPIO pin connected to LED 3 
  
void setup() { 
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  pinMode(SWITCH_PIN, INPUT_PULLUP);  // Set switch pin as input with internal pull-up resistor 
  pinMode(LED_PIN_1, OUTPUT);         // Set LED pins as output 
  pinMode(LED_PIN_2, OUTPUT); 
  pinMode(LED_PIN_3, OUTPUT); 
} 
  
void loop() { 
  // Read the state of the slide switch 
  int switchState = digitalRead(SWITCH_PIN); 
   
  // Set the state of multiple LEDs based on the switch state 
  digitalWrite(LED_PIN_1, switchState); 
  digitalWrite(LED_PIN_2, switchState); 
  digitalWrite(LED_PIN_3, switchState); 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ5.  ˧ ˶ˣ˦ ˠ˴ ˫˰ ˸ˬˡ˵˸ˬ ˱ˣ˵˷ ˠ˸ˬ ˸˶˵˟ 

 ˶˟˯ˢ :˪ˠ˰ˬ 

  ˭˧˲˪ ˢ˵˪˥ˢˢ ˠ˸ˬ ˪˷ ˡ˥˞ ˱ˣ˯ˬ ˶˟˥DtLh  ˟-9{tон  ,˪˷ˬ˪)DtLh н  ˣˤ ˢ˶ˡˠˢ .ˢˬˡ˞˪ ˧ˮ˷ˢ ˱ˣ˯ˬˢ ˸˞ ˶˟˥ˣ ,(

ˢ ˧ˡ˧ ˪˰ ˢ˵˪˥ˢˢ ˠ˸ˬ ˸˞ ˞ˣ˶˵˪ ˸˶˷˲˞ˬ-9{tон s  ˸˞ ˶˟˥ ,˱˯ˣˮ˟ .-9{tон   ˸ˣ˰˴ˬ˞˟ ˟˷˥ˬ˪¦{.    ˸˶ˣ˷˵˸˪

 .˸˧˶ˣ˦ 

#define SWITCH_PIN 2  // GPIO pin connected to slide switch 
  
void setup() { 
  pinMode(SWITCH_PIN, INPUT_PULLUP);  // Set switch pin as input with internal pull-up resistor 
  Serial.begin(9600);                 // Initialize serial communication 
} 
  
void loop() { 
  // Read the state of the slide switch 
  int switchState = digitalRead(SWITCH_PIN); 
   
  // Print the switch state to the serial monitor 
  Serial.print("Switch state: "); 
  Serial.println(switchState); 
   
  // Wait for serial input to change LED state 
  if (Serial.available()) { 
    char command = Serial.read(); 
    if (command == '1') { 
      digitalWrite(LED_PIN, HIGH); 
    } else if (command == '0') { 
      digitalWrite(LED_PIN, LOW); 
    } 
  } 
} 

 

 ˞˷ˣˮ˟ ˪ˣˠ˶˸ :ˢˤˤˢ ˧ˠ˸ˬ 

 ˪˧ˠ˶˸1 ɣ ˸ˬ ˟˴ˬ ˧ˣˢ˧ˤ :˫˧   

 ˟ ˴ˬ ˸˞ ˞ˣ˶˵˪ :ˢ˶˦ˬ  ˪˷2  ˠ˸ˬ ˧˶˟ˣ˥ˬˢ ˢ˵˪˥ˢ ˫ ˧  ˪-9{tон   .˧˶ˣ˦ˢ ˠ˴˪ ˣ˟˴ˬ ˸˞ ˯˧˲ˡˢ˪ˣ 

 ) ˣ˟˴ˬ ˸˞ ˸ˣˢˤ˪ ˡ˴˧˩ ˫˧ˠˡˬˣ ˱˵˷ ˠ˸ˬˬ ˧˪˦˧ˠ˧ˡ ˦˪˵ ˸˞˧˶˵ ˪˷ ˭ˣ˧˰˶ˢ ˸˞ ˠ˧˴ˬ ˢˤ ˪˧ˠ˶˸ :˶˟˯ˢhb   ˣ˞hCC  (

ˢ ˧ˮ˧˲ ˸ˣ˰˴ˬ˞˟ -DtLh  s  ˪˷-9{tон . 
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 ˪˧ˠ˶˸2  :˶˧˲˯ ˭ ˬˤ ˸  ˪ ˷ ˟˴ˬ ˸˲˪˥ˢ˟  ɣ ˸ˬ . 

  :ˢ˶˦ˬ ˨˯ˬ ˪˰ ˠ˧˴ˢ˪  ˧˶ˣ˦ˢ ˭ˬˤ ˢˬ˩ ˟˴ˬ ˸˲˪˥ˢ ˭˧˟ ˶˟˰0   ˟˴ˬ˪1   .˨ˣ˲ˢˣ 

 ˪˧ˠ˶˸ ˪˰ ˯˯˟˸ˬ ˢˤ ˪˧ˠ˶˸ :˶˟˯ˢ1  ˧ˡ˧ ˪˰ ˫ ˧ˮˬˤ ˟ˣ˷˧˥    ˫˰ ˸˧˷˰ˬ ˢ˧ˣˣ˥ ˵˲˯ˬˣ ,ˢ˵˪˥ˢˢ ˠ˸ˬ ˟˴ˬ ˪˰ ˯˯˟˸ˢ˟

 ˦˪˲ ˸˶˵˟ ˧ ˶ˣ˦ ˨˯ˬ ˪˰ . 

 ˪˧ˠ˶˸3  ˸ˣ˧˶ˣˮ ˪˰ ˢ˦˧˪˷ :[95  ˠ˸ˬ ˫˰ ˸ˣ˟ˣ˶ˬ{ƭƛŘŜ 

 ˸ˣ˧˶ˣˮ ˶˲˯ˬ ˪˷ ˟˴ˬ˟ ˦ˣ˪˷˪ :ˢ˶˦ˬ[95   x ˟- .ˡˡˣ˟ ˢ˵˪˥ˢ ˠ˸ˬ ˸ˣ˰˴ˬ˞˟ ˸˧ˮˬˤ 

  ˢ˵˪˥ˢ ˧ˠ˸ˬ ˪˷ ˸ˣ˧ˮˣˠ˟˶ˢ ˸˞ ˫˧ˠˡˬˣ ,ˡ˧˥˧ ˦˪˵ ˫˰ ˸ˣ˞˧˴˧ ˶˲˯ˬ˟ ˢ˦˧˪˷ ˪˷ ˦˲˯ˮˣ˵ˢ ˸˞ ˠ˧˴ˬ ˢˤ ˪˧ˠ˶˸ :˶˟˯ˢ

 .˫˧˟ˣ˶ˬ ˫˧ˮ˵˸ˢ ˪ˣˢ˧ˮ˟ 

 ˪˧ˠ˶˸4 ˠ˸ˬ ˟˴ˬ ˸ˠˣ˴˸ :{ƭƛŘŜ !ŘǾŀƴŎŜŘ 

 ˠ˴ ˪˰ ˢ˵˪˥ˢ ˠ˸ˬ ˪˷ ˟˴ˬˢ ˸˞ ˠ˧˴ˢ˪ :ˢ˶˦ˬ[/5  ˪  ˶˟ˣ˥ˬˢ-9{tон . 

 ˢˤ ˪˧ˠ˶˸ :˶˟˯ˢ  ˟ˣ˷ˬˢ ˶ˣ˲˧˷ ,˫˧˲˯ˣˮ ˦˪˲ ˧ˮ˵˸ˢ ˫˰ ˫˟ˣ˪˧˷ ˧ˡ˧ ˪˰ ˢ˵˪˥ˢ ˧ˠ˸ˬ ˪˷ ˫ˣ˷˧˧ˢ ˸˞ ˟˧˥˶ˬ

 .˫˧˷ˬ˸˷ˬˢ ˪˷ ˢ˧˴˵˞˶˦ˮ˧˞ˢˣ 

 ˪˧ˠ˶˸5  : ˭ ˬˤ ˸˶˧˲˯  ˪ ˷ ˟˴ˬ ˸˲˪˥ˢ˟  ɣ ˸ˬ  ˸˶ˤ˰˟[/5 . 

  :ˢ˶˦ˬ ˨˯ˬ ˪˰ ˠ˧˴ˢ˪[/5  ˟˴ˬ ˸˲˪˥ˢ ˭˧˟ ˶˟˰ ˭ˬˤ ˢˬ˩0   ˟˴ˬ˪1  .˨ˣ˲ˢˣ 

 ˪˧ˠ˶˸ ˪˰ ˯˯˟˸ˬ ˢˤ ˪˧ˠ˶˸ :˶˟˯ˢ2  ˧ˡ˧ ˪˰ ˫ ˧ˮˬˤ ˟ˣ˷˧˥    ˫˰ ˸˧˷˰ˬ ˢ˧ˣˣ˥ ˵˲˯ˬˣ ,ˢ˵˪˥ˢˢ ˠ˸ˬ ˟˴ˬ ˪˰ ˯˯˟˸ˢ˟

 ˦˪˲ ˸˶˵˟  ˨˯ˬ ˪˰[/5 . 
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ˬ ˧˸˶˲˯ ˦˪˵ .˫˧ˮ˴˥˪ 

 

 

 ˣˮ˪˷ ˢ˩˶˰˟ ˷˧2 ˣ ˪˪˩ ˨˶ˡ˟ ˫˧˥ˣ˸˲ ˫˧ˮ˴˥˪-2  ɣ ˯ ˫˧ˮ˴˥˪ˣ .˪˪˩ ˨˶ˡ˟ ˫˧˶˸ˣ˷˰˪ ˶˷˲˞ ˢˬ   ˫ˢˬ ˧ˬ ˦˧˪˥ˢ˪ ˧ˡ˩

)N.O(.   ˧ˬˣ)N.C(. . 

) ˪˪˩ ˨˶ˡ˟ ˫˧˥ˣ˸˲ ˫˧ˮ˴˥˪ ˣ˪˧˞ ˰ˣ˟˵˪ ˡ˴˧˩ ˫˧ˠˡˬ˷ ˢˬˠˣˡ˪ ˡˣ˵ ˢˮˢN.O) ˪˪˩ ˨˶ˡ˟ ˫˧˶ˣˠ˯ ˣ˪˧˞ˣ (.N.C ˸ˣ˰˴ˬ˞˟ (.

ˣ˶˵˧ˬ- ˶˵˟ESP32 : 

#define BUTTON_NO_PIN_1 2   // GPIO pin connected to normally open button 1 
#define BUTTON_NO_PIN_2 3   // GPIO pin connected to normally open button 2 
#define BUTTON_NC_PIN_1 4   // GPIO pin connected to normally closed button 1 
#define BUTTON_NC_PIN_2 5   // GPIO pin connected to normally closed button 2 
  
void setup() { 
  Serial.begin(9600); 
   
  pinMode(BUTTON_NO_PIN_1, INPUT_PULLUP);   
// Set normally open button pins as input with internal pull-up resistors 
  pinMode(BUTTON_NO_PIN_2, INPUT_PULLUP); 
  pinMode(BUTTON_NC_PIN_1, INPUT_PULLUP);   
// Set normally closed button pins as input with internal pull-up resistors 
  pinMode(BUTTON_NC_PIN_2, INPUT_PULLUP); 
} 
  
void loop() { 
  // Read the state of normally open buttons 
  int stateNO1 = digitalRead(BUTTON_NO_PIN_1); 
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  int stateNO2 = digitalRead(BUTTON_NO_PIN_2); 
   
  // Read the state of normally closed buttons 
  int stateNC1 = digitalRead(BUTTON_NC_PIN_1); 
  int stateNC2 = digitalRead(BUTTON_NC_PIN_2); 
   
  // Print the states of the buttons 
  Serial.println("States of the buttons:"); 
  Serial.print("Normally Open Button 1: "); 
  Serial.println(stateNO1 == HIGH ? "Pressed" : "Released"); 
  Serial.print("Normally Open Button 2: "); 
  Serial.println(stateNO2 == HIGH ? "Pressed" : "Released"); 
  Serial.print("Normally Closed Button 1: "); 
  Serial.println(stateNC1 == HIGH ? "Released" : "Pressed"); 
  Serial.print("Normally Closed Button 2: "); 
  Serial.println(stateNC2 == HIGH ? "Released" : "Pressed"); 
   
  delay(1000);  // Delay for readability 
} 

 

 ˧ˮ˧˲ ˢ˰˟˶˞ ˫˧˶˧ˡˠˬ ˣˮ˞ ,ˢˤ ˡˣ˵˟DtLh ) ˪˪˩ ˨˶ˡ˟ ˫˧˥ˣ˸˲ ˫˧ˮ˴˥˪ ˧ˮ˷ ˶ˣ˟˰bΦh  ˪˪˩ ˨˶ˡ˟ ˫˧˶ˣˠ˯ ˫˧ˮ˴˥˪ ˧ˮ˷ˣ (.

)bΦ/ .(. 

() ˸˧˧˴˵ˮˣ˲ ˸ˣ˰˴ˬ˞˟ ˫˧˧ˬ˧ˮ˲ ˢ˩˧˷ˬ ˧ˡˠˮ ˫˰ ˸ˣ˯˧ˮ˩˩ ˣ˪˪ˢ ˫˧ˮ˧˲ˢ ˸˞ ˫˧˶˧ˡˠˬ ˣˮ˞ǇƛƴaƻŘŜ   ˦˪˵ˢ˷ ˥˧˦˟ˢ˪ ˧ˡ˩

 .˫˧˴˥˪ˮ ˫ˮ˧˞ ˫˧˶ˣ˸˲˩ˢ ˶˷˞˩ ˢˣ˟ˠ ˨˷ˬˮ 

() ˢ˧˴˵ˮˣ˲ˢ ˨ˣ˸˟ƭƻƻǇ  () ˸˧˧˴˵ˮˣ˲ ˸ˣ˰˴ˬ˞˟ ˶ˣ˸˲˩ ˪˩ ˪˷ ˟˴ˬˢ ˸˞ ˫˧˞˶ˣ˵ ˣˮ˞ŘƛƎƛǘŀƭwŜŀŘ ˢ˶˧ˤ˥ˬˢ ,ILDI    ˫˞

 x  ˳˥˪ˮ ˞˪ ˶ˣ˸˲˩ˢ-[h²   .˳˥˪ˮ ˶ˣ˸˲˩ˢ ˫˞ 

 .˶˶˥ˣ˷ˬ ˣ˞ ˳˥˪ˮ ˶ˣ˸˲˩ ˪˩ ˫˞ ˫˧ˮ˧˧˴ˬˣ ,˧˶ˣ˦ˢ ˠ˴˪ ˫˧˶ˣ˸˲˩ˢ ˧˟˴ˬ ˸˞ ˫˧˯˧˲ˡˬ ˣˮ˞ ˭˩ˬ ˶˥˞˪ 

) ˪˪˩ ˨˶ˡ˟ ˫˧˥ˣ˸˲ ˫˧ˮ˴˥˪ ˣ˪˧˞ ˰ˣ˟˵˪ ˫˧˪ˣ˩˧ ˣˮ˞ ,˫˧˯˲ˡˣˬˢ ˫˧˟˴ˬˢ ˪˰ ˯˯˟˸ˢ˟bΦh  ˪˪˩ ˨˶ˡ˟ ˫˧˶ˣˠ˯ ˣ˪˧˞ˣ (.

)bΦ/  ˞˪ ˶˷˞˩ "˳ˣ˥˪" ˣˠ˧˴˧ ˪˪˩ ˨˶ˡ˟ ˫˧˶ˣˠ˯ ˫˧˶ˣ˸˲˩ˣ ,˫˧˴˥˪ˮ ˫ˢ ˶˷˞˩ "˳ˣ˥˪" ˣˠ˧˴˧ ˪˪˩ ˨˶ˡ˟ ˫˧˥ˣ˸˲ ˫˧˶ˣ˸˲˩ .(.

 .˫ˢ˧˪˰ ˣ˴˥˪˧ 

  ˫˧˶ˣˠ˯ ˣ˪˧˞ˣ ˪˪˩ ˨˶ˡ˟ ˫˧˥ˣ˸˲ ˫˧ˮ˴˥˪ ˣ˪˧˞ ˸ˣˢˤ˪ ˪˩ˣ˸ ,˧˶ˣ˦ˢ ˠ˴˪ ˫˧˯˲ˡˣˬˢ ˫˧˶ˣ˸˲˩ˢ ˧˟˴ˬ˟ ˸ˣˮˮˣ˟˸ˢ ˧ˡ˧ ˪˰

 .ˢ˧ˣ˲˴ˢ ˸ˣˠˢˮ˸ˢˢ ˸˞ ˸ˬ˞ˣ˸ ˢˮ˧˞ ˸˧˲˴ˮˢ ˸ˣˠˢˮ˸ˢˢ ˫˞ ˫˞˸ˢ˟ ˦ˣˣ˧˥ˢ ˸˞ ˫˞˸ˢ .˪˪˩ ˨˶ˡ˟ 

) ˪˪˩ ˨˶ˡ˟ ˫˧˥ˣ˸˲ ˫˧ˮ˴˥˪ ˣ˪˧˞ ˥ˣ˦˟ ˨ˮ˧˞ ˫˞bΦh) ˪˪˩ ˨˶ˡ˟ ˫˧˶ˣˠ˯ ˣ˪˧˞ˣ (.bΦ/  ˫ˢ˪˷ ˫˧˟˴ˬˢ ˸˞ ˰ˣ˟˵˪ ˪˩ˣ˸ ,(.

  ˠˣ˯ ˸˞ ˸ˣˢˤ˪ ˶ˤˣ˰˷ ˡˣ˵ ˰˦˵ ˭˪ˢ˪ .˥ˣ˸˲ ˞ˣˢ ˧˸ˬˣ ˶ˣˠ˯ ˪ˠ˰ˬˢ ˶˷˞˩ ˫ˢ˪˷ ˸ˣˠˢˮ˸ˢˢ ˸˵˧ˡ˟ ˧ˡ˧ ˪˰ ˧˸ˮ˩ˣ˸ ˭˲ˣ˞˟

 :˫˧˶ˣ˸˲˩ˢ 

#define BUTTON_PIN 2  // GPIO pin connected to the button 
  
void setup() { 
  Serial.begin(9600); 
   
  pinMode(BUTTON_PIN, INPUT_PULLUP);  // Set button pin as input with internal pull-up resistor 
} 
  
void loop() { 
  // Read the initial state of the button 
  int initialState = digitalRead(BUTTON_PIN); 
   
  // Wait for the user to close the circuit (press the button) 
  Serial.println("Please press the button..."); 
  while (digitalRead(BUTTON_PIN) == initialState) { 
    // Wait until the button state changes 
    delay(100); 
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  } 
   
  // Record the state of the button when pressed 
  int pressedState = digitalRead(BUTTON_PIN); 
   
  // Wait for the user to release the button 
  Serial.println("Please release the button..."); 
  while (digitalRead(BUTTON_PIN) != initialState) { 
    // Wait until the button state returns to its initial state 
    delay(100); 
  } 
   
  // Record the state of the button when released 
  int releasedState = digitalRead(BUTTON_PIN); 
   
  // Determine the button type based on its behavior 
  if (initialState == HIGH && pressedState == LOW && releasedState == HIGH) { 
    Serial.println("The button is normally open (N.O.)"); 
  } else if (initialState == LOW && pressedState == HIGH && releasedState == LOW) { 
    Serial.println("The button is normally closed (N.C.)"); 
  } else { 
    Serial.println("Unable to determine button type. Please try again."); 
  } 
   
  // Wait for a brief moment before repeating the process 
  delay(1000); 
} 

 

 :˶˟˯ˢ 

 .˯˧˯˟ ˣ˵ ˰ˣ˟˵˪ ˧ˡ˩ ˶ˣ˸˲˩ˢ ˪˷ ˧˸˪˥˸ˢˢ ˟˴ˬˢ ˸˞ ˢ˪˧˥˸ ˫˧˞˶ˣ˵ ˣˮ˞ ,ˢˤ ˡˣ˵˟ 

 .ˢ˴˧˥˪ˢ ˸˰˟ ˣ˟˴ˬ ˸˞ ˡ˰˸˪ˣ ˶ˣ˸˲˩ˢ ˪˰ ˳ˣ˥˪˪ ˷ˬ˸˷ˬˢˬ ˫˧˷˵˟ˬ ˣˮ˞ ,˭˩ˬ ˶˥˞˪ 

  ˶ˣ˸˲˩ˢ ˸˞ ˶˶˥˷˪ ˷ˬ˸˷ˬˢˬ ˫˧˷˵˟ˬ ˣˮ˞ ,˭˩ˬ ˶˥˞˪ .ˣ˶ˣ˶˥˷ ˸˰˟ ˣ˟˴ˬ ˸˞ ˡ˰˸˪ˣ 

) ˪˪˩ ˨˶ˡ˟ ˥ˣ˸˲ ˶ˣ˸˲˩ˢ ˫˞ ˰ˣ˟˵˪ ˫˧˪ˣ˩˧ ˣˮ˞ ,ˢ˪˞ ˫˧˟˪˷ ˨˪ˢˬ˟ ˢ˸˲˴ˮ˷ ˸ˣˠˢˮ˸ˢˢ ˪˰ ˯˯˟˸ˢ˟bΦh  ˶ˣˠ˯ ˣ˞ (.

) ˪˪˩ ˨˶ˡ˟bΦ/ .(. 

 ˢ˧ˢ˧ ˣ˪˷ ˧˸˪˥˸ˢˢ ˟˴ˬˢ ,˪˪˩ ˨˶ˡ˟ ˥ˣ˸˲ ˶ˣ˸˲˩ˢ ˫˞ILDI ˞˶˵˧ ˞ˣˢˣ ,[h²  ˪ ˶ˣˤ˥˧ˣ ˢ˴˧˥˪˟-ILDI   ˣ˶˶˥˷˧˷˩

 .ˣ˸ˣ˞ 

 ˢ˧ˢ˧ ˣ˪˷ ˧˸˪˥˸ˢˢ ˟˴ˬˢ ,˪˪˩ ˨˶ˡ˟ ˶ˣˠ˯ ˶ˣ˸˲˩ˢ ˫˞[h² ˞˶˵˧ ˞ˣˢˣ ,ILDI ˪ ˶ˣˤ˥˧ˣ ˢ˴˧˥˪˟ -[h²   ˣ˶˶˥˷˧˷˩

 .ˣ˸ˣ˞ 

  ˪˰ ˶ˣˤ˥˪ ˭˸˧ˮˣ ,˶ˣ˸˲˩ˢ ˠˣ˯ ˸˞ ˰ˣ˟˵˪ ˣ˸ˣ˶˷˲˞˟ ˭˧˞˷ ˭˧˧˴˧ ˡˣ˵ˢ ,ˣ˪˪ˢ ˫˧˯ˣ˲ˡˢ ˸˞ ˸ˬ˞ˣ˸ ˢˮ˧˞ ˸ˣˠˢˮ˸ˢˢ ˫˞

 .˨˧˪ˢ˸ˢ 

  ˪˰ ˫ˡ˵ˣˬ ˰ˡ˧ ˞˪˪ (˪˪˩ ˨˶ˡ˟ ˫˧˶ˣˠ˯ ˣ˞ ˪˪˩ ˨˶ˡ˟ ˫˧˥ˣ˸˲) ˫˧˶ˣ˸˲˩ˢ ˠˣ˯ ˸˞ ˰ˣ˟˵˪ ˪˩ˣ˸ ,ˢˤ ˨˧˪ˢ ˰ˣ˴˧˟ ˧ˡ˧ ˪˰

 .˫ˢ˪˷ ˫˧ˮ˧˧˲˞ˬˢ 

 '˯ˬ ˧ˣ˯˧ˮ1 . ˧˶ˣ˸˲˩ ˸˶ˤ˰˟ ˸ˣ˴˧˥˪ ˸˶˧˲˯bΦhΦ  ˞˪˪ ˸ˣ˪˟ˠˢ ˞˪˪5ŜōƻǳƴŎƛƴƎ. 

 ˶˟˥ :˧ˣ˯˧ˮˢ ˸˶˦ˬ2   ˧˶ˣ˸˲˩bh  .˸ˣ˧˸˶˲˯ ˸ˣ˯ˮ˩˪  ˸˧ˮ˩ˣ˸ ˟ˣ˸˩ ˧˶ˣ˦ˢ ˨˯ˬ ˪˰ ˢˠ˧˴ˬ˷/h¦b¢9w   ˧˸˪˥˸ˢ ˟˴ˬ ˫˰

0 ˪˰ ˢ˴˧˥˪ ˪˩ . ˭ˣ˷˞˶ ˶ˣ˸˲˩ ˢ˪˧ˡˠˬ/h¦b¢9w ˟-1 , ˢˮ˧˦˵ˬ ˧ˮ˷ ˶ˣ˸˲˩ ˪˰ ˢ˴˧˥˪ ˪˩/h¦b¢9w  ˟-1 .   ˟˪ ˣˬ˧˷

˪ˣ˲˧˦ ˞˪˪˷  ˟ ˟  ˞˪ ˳˲ˣ˵ˣ ˰ˠ˸˷ˬ ˢˮˣˬ ˫˧˦ˣ˦˧˶-1 .˫˧˧˞˶˵˞ ˫˧˶˥˞ ˫˧˶˲˯ˬ˟ ˞˪˞ , 

#define BUTTON_INC_PIN 2   // GPIO pin connected to the increment button 
#define BUTTON_DEC_PIN 3   // GPIO pin connected to the decrement button 
#define INITIAL_STATE 0    // Initial state of the counter 
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int counter = INITIAL_STATE; 
  
void setup() { 
  pinMode(BUTTON_INC_PIN, INPUT_PULLUP); 
  pinMode(BUTTON_DEC_PIN, INPUT_PULLUP); 
  Serial.begin(9600); 
  // Print initial state of the counter 
  Serial.print("Counter initialized to: "); 
  Serial.println(counter); 
} 
void loop() { 
  // Check if the increment button is pressed 
  if (digitalRead(BUTTON_INC_PIN) == LOW) { 
    counter++; 
    Serial.print("Counter incremented to: "); 
    Serial.println(counter); 
  } 
  // Check if the decrement button is pressed 
  if (digitalRead(BUTTON_DEC_PIN) == LOW) { 
    counter--; 
    Serial.print("Counter decremented to: "); 
    Serial.println(counter); 
  }   
} 

 

 

 '˯ˬ ˧ˣ˯˧ˮ2 .  ˧˶ˣ˸˲˩ ˸˶ˤ˰˟ ˸ˣ˴˧˥˪ ˸˶˧˲˯bΦ/Φ  ˫˰ ˸ˣ˪˟ˠˢ ˞˪˪5ŜōƻǳƴŎƛƴƎ. 

 ˶˟˥ :˧ˣ˯˧ˮˢ ˸˶˦ˬ2   ˧˶ˣ˸˲˩bΦ/Φ  ˧˶ˣ˦ˢ ˨˯ˬ ˪˰ ˢˠ˧˴ˬ˷ ˸˧ˮ˩ˣ˸ ˟ˣ˸˩ .˸ˣ˧˸˶˲˯ ˸ˣ˯ˮ˩˪/h¦b¢9w   ˧˸˪˥˸ˢ ˟˴ˬ ˫˰

0 ˢ˪˧ˡˠˬ ˭ˣ˷˞˶ ˶ˣ˸˲˩ ˪˰ ˢ˴˧˥˪ ˪˩ ./h¦b¢9w ˟-1 ˢˮ˧˦˵ˬ ˧ˮ˷ ˶ˣ˸˲˩ ˪˰ ˢ˴˧˥˪ ˪˩ ,/h¦b¢9w  ˟-1  ˟˪ ˣˬ˧˷ .

 ˟  ˞˪ ˳˲ˣ˵ˣ ˰ˠ˸˷ˬ ˢˮˣˬ ˫˧˦ˣ˦˧˶˟ ˪ˣ˲˧˦ ˞˪˪˷-1 .˫˧˧˞˶˵˞ ˫˧˶˥˞ ˫˧˶˲˯ˬ˟ ˞˪˞ , 

#define BUTTON_INC_PIN 2   // GPIO pin connected to the increment button 
#define BUTTON_DEC_PIN 3   // GPIO pin connected to the decrement button 
#define INITIAL_STATE 0    // Initial state of the counter 
int counter = INITIAL_STATE; 
void setup() { 
  pinMode(BUTTON_INC_PIN, INPUT_PULLUP); 
  pinMode(BUTTON_DEC_PIN, INPUT_PULLUP); 
  Serial.begin(9600); 
  // Print initial state of the counter 
  Serial.print("Counter initialized to: "); 
  Serial.println(counter); 
} 
void loop() { 
  // Check if the increment button is pressed 

  if (digitalRead(BUTTON_INC_PIN) == HIGH) { 

    counter++; 
    Serial.print("Counter incremented to: "); 
    Serial.println(counter); 
    // Wait for the button to be released (debouncing) 

    while (digitalRead(BUTTON_INC_PIN) == HIGH) { 

      delay(10); 
    } 
  } 
  // Check if the decrement button is pressed 

  if (digitalRead(BUTTON_DEC_PIN) == HIGH) { 

    counter--; 
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    Serial.print("Counter decremented to: "); 
    Serial.println(counter); 
    // Wait for the button to be released (debouncing) 

    while (digitalRead(BUTTON_DEC_PIN) == HIGH) { 
      delay(10); 
    } 
  } 
  // Add any additional functionality here 
} 

 

 

 '˯ˬ ˧ˣ˯˧ˮ3 ˧˶ˣ˸˲˩ ˸˶ˤ˰˟ ˸ˣ˴˧˥˪ ˸˶˧˲˯ .bΦ/Φ ˫˰ ˸˪˟ˠˢ ˣ ˸ˣ˪ˣ˟ˠ ˫˰5ŜōƻǳƴŎƛƴƎ . 

 ˶˟˥ :˧ˣ˯˧ˮˢ ˸˶˦ˬ2   ˧˶ˣ˸˲˩bΦ/Φ  ˧˶ˣ˦ˢ ˨˯ˬ ˪˰ ˢˠ˧˴ˬ˷ ˸˧ˮ˩ˣ˸ ˟ˣ˸˩ .˸ˣ˧˸˶˲˯ ˸ˣ˯ˮ˩˪/h¦b¢9w   ˧˸˪˥˸ˢ ˟˴ˬ ˫˰

0 ˢ˪˧ˡˠˬ ˭ˣ˷˞˶ ˶ˣ˸˲˩ ˪˰ ˢ˴˧˥˪ ˪˩ ./h¦b¢9w ˟-1 ˢˮ˧˦˵ˬ ˧ˮ˷ ˶ˣ˸˲˩ ˪˰ ˢ˴˧˥˪ ˪˩ ,/h¦b¢9w  ˟-1  ˟˪ ˣˬ˧˷ .

 ˟  ˞˪ ˳˲ˣ˵ˣ ˰ˠ˸˷ˬ ˢˮˣˬ ˫˧˦ˣ˦˧˶˟ ˪ˣ˲˧˦ ˞˪˪˷-1.˫˧˧˞˶˵˞ ˫˧˶˥˞ ˫˧˶˲˯ˬ˟ ˞˪˞ ,    ˫˧˷ ˷  ˟˪- /h¦b¢9w   ˪ˣ˩˧ ˞˪

 ˪  ˸˥˸ˬ ˸ˡ˶˪-0   ˪˰ˬ ˸ˣ˪˰˪ ˣ˞255 . 

#define BUTTON_INC_PIN 2   // GPIO pin connected to the increment button 
#define BUTTON_DEC_PIN 3   // GPIO pin connected to the decrement button 
#define INITIAL_STATE 0    // Initial state of the counter 
int counter = INITIAL_STATE; 
void setup() { 
  pinMode(BUTTON_INC_PIN, INPUT_PULLUP); 
  pinMode(BUTTON_DEC_PIN, INPUT_PULLUP); 
  Serial.begin(9600); 
  // Print initial state of the counter 
  Serial.print("Counter initialized to: "); 
  Serial.println(counter); 
} 
void loop() { 
  // Check if the increment button is pressed 
  if (digitalRead(BUTTON_INC_PIN) == HIGH && counter<255) { 
    counter++; 
    Serial.print("Counter incremented to: "); 
    Serial.println(counter); 
    // Wait for the button to be released (debouncing) 
    while (digitalRead(BUTTON_INC_PIN) == HIGH) { 
      delay(10); 
    } 
  } 
  // Check if the decrement button is pressed 
  if (digitalRead(BUTTON_DEC_PIN) == HIGH && counter>0) { 
    counter--; 
    Serial.print("Counter decremented to: "); 
    Serial.println(counter); 
    // Wait for the button to be released (debouncing) 
    while (digitalRead(BUTTON_DEC_PIN) == HIGH) { 
      delay(10); 
    } 
  } 
  // Add any additional functionality here 
} 

 

 ˞˷ˣˮ˟ ˪ˣˠ˶˸(˫˧ˮ˴˥˪) ˫˧˵˯˲ˬ: 

 ˪˧ˠ˶˸1 ˟˴ˬ ˧ˣˢ˧ˤ : .˵˯˲ˬ   
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 ˟ ˴ˬ ˸˞ ˞ˣ˶˵˪ :ˢ˶˦ˬ  ˪˷4  ˧˵˯˲ˬ ˫ ˶˟ˣ˥ˬˢ ˫ ˧  ˪-9{tон   .˧˶ˣ˦ˢ ˠ˴˪ ˣ˟˴ˬ ˸˞ ˯˧˲ˡˢ˪ˣ 

 ) ˣ˟˴ˬ ˸˞ ˸ˣˢˤ˪ ˡ˴˧˩ ˫˧ˠˡˬˣ ˱˵˷ ˠ˸ˬˬ ˧˪˦˧ˠ˧ˡ ˦˪˵ ˸˞˧˶˵ ˪˷ ˭ˣ˧˰˶ˢ ˸˞ ˠ˧˴ˬ ˢˤ ˪˧ˠ˶˸ :˶˟˯ˢhb   ˣ˞hCC  (

ˢ ˧ˮ˧˲ ˸ˣ˰˴ˬ˞˟ -DtLh  s  ˪˷-9{tон . 

 ˪˧ˠ˶˸2  : ˭ ˬˤ ˸˶˧˲˯  ˪ ˷ ˟˴ˬ ˸˲˪˥ˢ˟ ˵˯˲ˬ . 

  :ˢ˶˦ˬ ˟˴ˬ ˸˲˪˥ˢ ˭˧˟ ˶˟˰ ˭ˬˤ ˢˬ˩ ˧˶ˣ˦ˢ ˨˯ˬ ˪˰ ˠ˧˴ˢ˪0   ˟˴ˬ˪1   ˨ ˣ˲ˢˣ  .(ˢ˟˧ˤ˰ˣ ˢ˴˧˥˪) 

 ˪˧ˠ˶˸ ˪˰ ˯˯˟˸ˬ ˢˤ ˪˧ˠ˶˸ :˶˟˯ˢ1  ˧ˡ˧ ˪˰ ˫ ˧ˮˬˤ ˟ˣ˷˧˥    ˫˰ ˸˧˷˰ˬ ˢ˧ˣˣ˥ ˵˲˯ˬˣ ,ˢ˵˪˥ˢˢ ˠ˸ˬ ˟˴ˬ ˪˰ ˯˯˟˸ˢ˟

 ˦˪˲ ˸˶˵˟ ˧ ˶ˣ˦ ˨˯ˬ ˪˰ . 

 ˪˧ˠ˶˸3  ˸ˣ˧˶ˣˮ ˪˰ ˢ˦˧˪˷ :[95  ˫˰ ˸ˣ˟ˣ˶ˬ .˵˯˲ˬ 

 ˸ˣ˧˶ˣˮ ˶˲˯ˬ ˪˷ ˟˴ˬ˟ ˦ˣ˪˷˪ :ˢ˶˦ˬ[95   x ˟- ˸ˣ˰˴ˬ˞˟ ˸˧ˮˬˤ ˵ ˯˲ˬ  .ˡˡˣ˟ ˢ˵˪˥ˢ 

 ˪˷ ˸ˣ˧ˮˣˠ˟˶ˢ ˸˞ ˫˧ˠˡˬˣ ,ˡ˧˥˧ ˦˪˵ ˫˰ ˸ˣ˞˧˴˧ ˶˲˯ˬ˟ ˢ˦˧˪˷ ˪˷ ˦˲˯ˮˣ˵ˢ ˸˞ ˠ˧˴ˬ ˢˤ ˪˧ˠ˶˸ :˶˟˯ˢ  ˫˧˵˯˲ˬ

 .˫˧˟ˣ˶ˬ ˫˧ˮ˵˸ˢ ˪ˣˢ˧ˮ˟ 

 ˪˧ˠ˶˸4 ˟˴ˬ ˸ˠˣ˴˸ :˵˯˲ˬ . 

  ˪˷ ˟˴ˬˢ ˸˞ ˠ˧˴ˢ˪ :ˢ˶˦ˬ˵˯˲ˬ   ˠ˴ ˪˰ ˢ˵˪˥ˢ[/5  ˪  ˶˟ˣ˥ˬˢ-9{tон . 

 ˪˷ ˫ˣ˷˧˧ˢ ˸˞ ˟˧˥˶ˬ ˢˤ ˪˧ˠ˶˸ :˶˟˯ˢ  ˫˧˵˯˲ˬ ˢ˧˴˵˞˶˦ˮ˧˞ˢˣ ˟ˣ˷ˬˢ ˶ˣ˲˧˷ ,˫˧˲˯ˣˮ ˦˪˲ ˧ˮ˵˸ˢ ˫˰ ˫˟ˣ˪˧˷ ˧ˡ˧ ˪˰

 .˫˧˷ˬ˸˷ˬˢ ˪˷ 

 ˪˧ˠ˶˸5  : ˭ ˬˤ ˸˶˧˲˯  ˪ ˷ ˟˴ˬ ˸˲˪˥ˢ˟   ˵˯˲ˬ ˸˶ˤ˰˟[/5 . 

  :ˢ˶˦ˬ ˨˯ˬ ˪˰ ˠ˧˴ˢ˪[/5  ˟˴ˬ ˸˲˪˥ˢ ˭˧˟ ˶˟˰ ˭ˬˤ ˢˬ˩0   ˟˴ˬ˪1  .˨ˣ˲ˢˣ 

 ˪˧ˠ˶˸ ˪˰ ˯˯˟˸ˬ ˢˤ ˪˧ˠ˶˸ :˶˟˯ˢ2  ˧ˡ˧ ˪˰ ˫ ˧ˮˬˤ ˟ˣ˷˧˥   ˟˴ˬ ˪˰ ˯˯˟˸ˢ˟ ˵ ˯˲ˬ  ˸˶˵˟ ˫˰ ˸˧˷˰ˬ ˢ˧ˣˣ˥ ˵˲˯ˬˣ ,

 ˦˪˲ ˨˯ˬ ˪˰[/5 . 
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 ˧˪˧˟˵ˬ ˫˧˷˵ˬ ˥ˣ˪ ˸˪˰˲ˢ4·4 . 

 

 ˸ˡ˪˵ˬ ˸˴˧˶˦ˬ44x  .˫˧ˮˣ˸ˮ ˸ˮˤˢ˪ ˢ˪˧˰˧ˣ ˸˧˦˵˲ˬˣ˵ ˨˶ˡ ˰˧˴ˬˢ ,˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˳ˣ˲ˮ ˦˪˵ ˭˵˸ˢ ˞˧ˢ˱˧˰˯˟  ,ˢˤ

 ˸ˡ˪˵ˬ ˵˷ˬˬ˪ ˡ˴˧˩ ˭ˣˡˮ44x ˣ˶˵˧ˬ ˫˰- ˶˵˟ESP32  ˫˰ ˡ˥˧ ,ˢˮ˩ˣ˸ˢ ˫ˣ˷˧˧ ˸˞ ˭ˢˣ ˢ˶ˬˣ˥ˢ ˸˶ˡˠˢ ˸˞ ˭ˢ ˶ˣ˵˯ˮ .

.˸ˡ˪˵ˬˢˬ ˦˪˵ ˞ˣ˶˵˪ ˡ˴˧˩ ˸ˣˬ˧ˠˡˬˢ ˡˣ˵ ˸ˣ˞ˬˠˣˡ 

 :ˢ˶ˬˣ˥ ˸˶ˡˠˢ 

 ˧ˡ˩ ˸ˡ˪˵ˬ ˸˴˧˶˦ˬ ˵˷ˬˬ˪44x  ˫˰ESP32 :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ , 

 ˸ˡ˪˵ˬˢ ˸˴˧˶˦ˬ ˪˷ ˸ˣˡˣˬ˰ˢˣ ˸ˣ˶ˣ˷ˢ ˸˞ ˶˟˥ :˫˧˦ˣ˥ ˧˶ˣ˟˧˥44x  ˧ˮ˧˲˪GPIO ˢ ˪˷-ESP32 ˸ˣ˩˧˶˴ ˢˡˣˬ˰ˣ ˢ˶ˣ˷ ˪˩ .

 ˭˧˲˪ ˸ˣ˶˟ˣ˥ˬ ˸ˣ˧ˢ˪GPIO .ˡ˶˲ˮ 

ˢ ˸ˣˡ˪˵ˬ ˟ˣ˶ .˧ˣ˞˶˩ ˸˪˰˲ˣˬ ˸ˡ˪˵ˬˢ ˸˴˧˶˦ˬ˷ ˞ˡˣ :˥ˣ˩ ˵˲˯-44x ˟ ˸ˣ˪˰ˣ˲- V 5 ˸ˣ˰˴ˬ˞˟ ˢ˸ˣ˞ ˪˧˰˲ˢ˪ ˣ˞ ˤ˞ ,V  5 

 ˫˰ ˵˷ˬˬ˸ˢ˪ ˧ˡ˩ ˢˬ˶ ˧ˣˮ˧˷ ˪˷ ˸ˣ˵˧ˮ˩˦˟ ˷ˬ˸˷ˢ˪ ˣ˞V ESP32 3.3 . 

) ˢ˵˶˞ˢ ˭˧˲ ˸˞ ˶˟˥ :ˢ˵˶˞ˢ ˶ˣ˟˧˥GND ) ˢ˵˶˞ˢ ˭˧˲˪ ˸ˡ˪˵ˬˢ ˪˷ (GNDˢ ˪˷ (-ESP32. 

:ˢˮ˩ˣ˸ ˫ˣ˷˧˧ 

 ˸ˡ˪˵ˬˢ ˸˴˧˶˦ˬˬ ˦˪˵ ˞ˣ˶˵˪ ˧ˡ˩44x  :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ ,ˢˮ˩ˣ˸˟ 

 ˧ˮ˧˲ ˸˞ ˶ˡˠˢ :˫˧ˮ˧˲ ˶ˡˠˢGPIO .˨˪˷ ˡˣ˵˟ ˸ˡ˪˵ˬˢ ˸˴˧˶˦ˬ ˪˷ ˸ˣˡˣˬ˰˪ˣ ˸ˣ˶ˣ˷˪ ˫˧˶˟ˣ˥ˬˢ 

 ˨˶ˡ˟ ˨ˣ˶˩ ˢˤ .˫˧˷˵ˬ ˸ˣ˴˧˥˪ ˸ˣˢˤ˪ ˧ˡ˩ ˸ˡ˪˵ˬˢ ˸˴˧˶˦ˬ ˪˷ ˸ˣˡˣˬ˰ˢˣ ˸ˣ˶ˣ˷ˢ ˸˞ ˵ˣ˶˯˪ ˧ˡ˩ ˡˣ˵ ˫˷˧˧ :˸˴˧˶˦ˬ ˢ˵˧˶˯

 ˢ˶ˣ˷ ˪˩ ˪˷ ˱˴˶˟ ˢ˰ˮˢ ˭˩ˬ ˶˥˞˪ˣ ,˦˪˵˩ ˸ˣˡˣˬ˰ˣ ˫˧˦˪˲˩ ˸ˣ˶ˣ˷ˢ ˸˶ˡˠˢ˟ ˪˪˩LOW  .˸ˣˡˣˬ˰ˢ ˟˴ˬ ˸˞˧˶˵ ˨ˣ˸ 

 .˨˪˷ ˸˧ˮ˩ˣ˸˟ ˸ˣˬ˞ˣ˸ˢ ˸ˣ˪ˣ˰˲˪ ˣ˞ ˫˧ˣˣ˸˪ ˣˢˣˤ˷ ˫˧˷˵ˬˢ ˸ˣ˴˧˥˪ ˸˞ ˢ˲ˬ :˫˧˷˵ˬ ˸ˣ˴˧˥˪ ˥ˣˮ˰˲ 

 ˡˣ˵˪ ˢˬˠˣˡ-  :ˡ˥˞ ˣ˸ ˸˞˧˶˵ 

 ˸ˡ˪˵ˬˢ ˸˴˧˶˦ˬˬ ˡ˥˞ ˣ˸ ˞ˣ˶˵˪ ˡ˴˧˩ ˢˬ˧ˠˡˬˢ ˡˣ˵ ˪˷ ˢ˦ˣ˷˲ ˢˬˠˣˡ ˭˪ˢ˪x44: 

 ˸ˡ˪˵ˬˢ ˸˴˧˶˦ˬ ˪˷ ˢ˯˧˶˲ˢ ˸˞ ˫˧˶˧ˡˠˬ ˣˮ˞ ,ˢˤ ˡˣ˵˟44x ˢ ˧ˮ˧˲ ˸˞ ˫˧ˮ˧˧˴ˬˣ (˫˧˷˵ˬ)-GPIO   ˸ˣ˶ˣ˷˪ ˫˧˶˟ˣ˥ˬˢ

.˸ˣˡˣˬ˰˪ˣ 

() ˢ˧˴˵ˮˣ˲ˢgetKey  ˢ˶ˣ˷ ˪˩ ˰˧ˮˬ ˢˤ .˫˧˷˵ˬ ˸ˣ˴˧˥˪ ˶ˣ˟˰ ˢ˴˧˶˦ˬˢ ˸˞ ˸˵˶ˣ˯LOW  ˸ˣˡˣˬ˰ˢ ˟˴ˬ ˸˞ ˵ˡˣ˟ˣ ˱˴˶˟

 .˫˧˷˵ˬ ˸ˣ˴˧˥˪ ˸ˣˢˤ˪ ˧ˡ˩ 
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 .˶ˤ˥ˣˬ ˫˧˞˸ˬˢ ˣ˸ˢ ,˷˵ˬ ˪˰ ˢ˴˧˥˪ ˢˢˣˤˬ ˶˷˞˩ 

() ˢ˧˴˵ˮˣ˲ˢloop  .˧˶ˣ˦ˢ ˠ˴˪ ˣˢˣˤ˷ ˫˧ˣˣ˸ˢ ˸˞ ˢ˯˧˲ˡˬˣ ˫˧˷˵ˬ ˸ˣ˴˧˥˪ ˸ˣ˲˧˴˶˟ ˸˞˶ˣ˵ 

#define ROWS 4 
#define COLS 4 
  
char keys[ROWS][COLS] = { 
  {'1','2','3','A'}, 
  {'4','5','6','B'}, 
  {'7','8','9','C'}, 
  {'*','0','#','D'} 
}; 
  
byte rowPins[ROWS] = {2, 3, 4, 5};  
byte colPins[COLS] = {6, 7, 8, 9};  
  
void setup() { 
  Serial.begin(9600); 
} 
  
void loop() { 
  char key = getKey(); 
  if (key != '\0') { 
    Serial.println(key); 
  } 
} 
  
char getKey() { 
  for (byte row = 0; row < ROWS; row++) { 
    pinMode(rowPins[row], OUTPUT); 
    digitalWrite(rowPins[row], LOW); 
    for (byte col = 0; col < COLS; col++) { 
      pinMode(colPins[col], INPUT_PULLUP); 
      if (digitalRead(colPins[col]) == LOW) { 
        delay(50); // Debounce delay 
        return keys[row][col]; 
      } 
    } 
    pinMode(rowPins[row], INPUT); 
  } 
  return '\0'; 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ1 . .ˢˬ˯˧˯ ˸˵˧ˡ˟ 

 ˸ˡ˪˵ˬ ˫˰ ˵˷ˬˬ˸ˢ˪ ˧ˡ˩ ˫˧˷˵ˬˢ ˥ˣ˪ ˸˧˧˶˲˯˟ ˷ˬ˸˷ˬ ˢˤ ˡˣ˵44x ˭ˤˣˢ˷ ˥˸˲ˬˢ ˫˞ ˵ˡˣ˟ˣ ˫˧˷˵ˬ ˸ˣ˴˧˥˪ ˞˶ˣ˵ ˞ˣˢ .

.˷˞˶ˬ ˸˶ˡˠˣˬˢ ˢˬ˯˧˯ˢˬ ˵˪˥ ˞ˣˢ 

#include <Keypad.h> 
  
const byte ROWS = 4;  
const byte COLS = 4;  
char keys[ROWS][COLS] = { 
  {'1','2','3','A'}, 
  {'4','5','6','B'}, 
  {'7','8','9','C'}, 
  {'*','0','#','D'} 
}; 
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byte rowPins[ROWS] = {2, 3, 4, 5};  
byte colPins[COLS] = {6, 7, 8, 9}; 
Keypad keypad = Keypad(makeKeymap(keys), rowPins, colPins, ROWS, COLS); 
  
void setup() { 
  Serial.begin(9600); 
} 
  
void loop() { 
  char key = keypad.getKey(); 
  if (key != NO_KEY) { 
    Serial.print("Pressed: "); 
    Serial.println(key); 
    // Check if the entered key is part of the password 
    if (key == '1' || key == '2' || key == '3') { 
      // Add logic to handle correct password input 
    } else { 
      // Add logic to handle incorrect password input 
    } 
  } 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ2 .  ˸˟˧˸˩˦˧˶˲˸˟ ˦ˣˣ˧ˮ ˵˷ˬˬ . 

 ˸ˡ˪˵ˬ ˸ˣ˰˴ˬ˞˟ ˦˧˶˲˸˟ ˢ˦ˣ˷˲ ˦ˣˣ˧ˮ ˸˩˶˰ˬ ˫˷˧˧ˬ ˢˤ ˡˣ˵44x  ˫˧˷ˬ˸˷ˬ .  ˦˧˶˲˸ˢ ˸ˣ˧ˣ˶˷˲˞ ˭˧˟ ˪ˣ˪ˠ˪ ˫˧˪ˣ˩˧

' ˫˧˷˵ˬˢ ˸ˣ˰˴ˬ˞˟Ax '-'C .' 

 

#include <Keypad.h> 
  
const byte ROWS = 4;  
const byte COLS = 4;  
char keys[ROWS][COLS] = { 
  {'1','2','3','A'}, 
  {'4','5','6','B'}, 
  {'7','8','9','C'}, 
  {'*','0','#','D'} 
}; 
byte rowPins[ROWS] = {2, 3, 4, 5};  
byte colPins[COLS] = {6, 7, 8, 9}; 
Keypad keypad = Keypad(makeKeymap(keys), rowPins, colPins, ROWS, COLS); 
  
int menuIndex = 0; 
String menuItems[] = {"Option 1", "Option 2", "Option 3", "Option 4"}; 
  
void setup() { 
  Serial.begin(9600); 
} 
  
void loop() { 
  char key = keypad.getKey(); 
  if (key != NO_KEY) { 
    if (key == 'A' && menuIndex > 0) { 
      menuIndex--; 
    } else if (key == 'C' && menuIndex < 3) { 
      menuIndex++; 
    } 
    Serial.print("Selected: "); 
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    Serial.println(menuItems[menuIndex]); 
  } 
} 

 

 

 

 '˯ˬ ˧ˣ˯˧ˮ3. ˢ˶ˡˠˢ˪ ˭˸˧ˮ ˭ˬˤ ˫˰ ˶˶ˣ˰ˬ ˭ˣ˰˷. 

 ˸ˡ˪˵ˬ ˸ˣ˰˴ˬ˞˟ ˢ˞˶˸ˢˢ ˭ˬˤ ˸˞ ˶˧ˡˠˢ˪ ˫˧˷ˬ˸˷ˬ˪ ˶˷˲˞ˬ ˢˤ ˡˣ˵44x' ˷˵ˬ .A' ˷˵ˬ ,˸ˣ˰˷ ˪˧ˡˠˬ 'B  ˸ˣ˵ˡ ˪˧ˡˠˬ '

 ˸ˣ˰˷ ˸˶ˡˠˢ˪ ˸ˣ˶˲˯ ˫˧˯˧ˮ˩ˬ ˫˧˶˲˯ˬ ˧˷˵ˬˣ.˸ˣ˵ˡˣ 

 

#include <Keypad.h> 
const byte ROWS = 4;  
const byte COLS = 4;  
char keys[ROWS][COLS] = { 
  {'1','2','3','A'}, 
  {'4','5','6','B'}, 
  {'7','8','9','C'}, 
  {'*','0','#','D'} 
}; 
byte rowPins[ROWS] = {2, 3, 4, 5};  
byte colPins[COLS] = {6, 7, 8, 9}; 
Keypad keypad = Keypad(makeKeymap(keys), rowPins, colPins, ROWS, COLS); 
int hours = 0; 
int minutes = 0; 
void setup() { 
  Serial.begin(9600); 
} 
void loop() { 
  char key = keypad.getKey(); 
  if (key != NO_KEY) { 
    if (key >= '0' && key <= '9') { 
      // Enter digits for setting hours and minutes 
    } else if (key == 'A') { 
      hours++; 
    } else if (key == 'B') { 
      minutes++; 
    } 
    Serial.print("Time: "); 
    Serial.print(hours); 
    Serial.print(":"); 
    Serial.println(minutes); 
  } 
} 

 

 ˧ˣ˯˧ˮ '˯ˬ4 .˸ˣ˧˯˧˯˟ ˸ˣ˧˦ˬ˸˧˶˞ ˸ˣ˪ˣ˰˲˪ ˭ˣ˟˷˥ˬ ˫ˣ˷˧˧ . 

 ˸ˡ˪˵ˬ ˸ˣ˰˴ˬ˞˟ ˧˯˧˯˟ ˭ˣ˟˷˥ˬ ˫ˣ˷˧˧ ˫˷˧˧ˬ ˢˤ ˡˣ˵44x ˰ˣ˴˧˟˪ ˫˧˧˦ˬ˸˧˶˞ ˫˧˶ˣ˦˶˲ˣ˞ˣ ˫˧˶˲˯ˬ ˫˧˯˧ˮ˩ˬ ˫˧˷ˬ˸˷ˬ .

 .˧˶ˣ˦ ˠ˴˟ ˣ˞ ˠ˴˟ ˸ˠ˴ˣˬ ˢ˞˴ˣ˸ˢˣ ,˫˧˟ˣ˷˧˥ 

#include <Keypad.h> 
  
const byte ROWS = 4;  
const byte COLS = 4;  
char keys[ROWS][COLS] = { 
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  {'1','2','3','A'}, 
  {'4','5','6','B'}, 
  {'7','8','9','C'}, 
  {'*','0','#','D'} 
}; 
byte rowPins[ROWS] = {2, 3, 4, 5};  
byte colPins[COLS] = {6, 7, 8, 9}; 
Keypad keypad = Keypad(makeKeymap(keys), rowPins, colPins, ROWS, COLS); 
  
int num1 = 0; 
int num2 = 0; 
char operator; 
  
void setup() { 
  Serial.begin(9600); 
} 
  
void loop() { 
  char key = keypad.getKey(); 
  if (key != NO_KEY) { 
    if (key >= '0' && key <= '9') { 
      if (operator == '\0') { 
        num1 = num1 * 10 + (key - '0'); 
      } else { 
        num2 = num2 * 10 + (key - '0'); 
      } 
    } else if (key == '+' || key == '-' || key == '*' || key == '/') { 
      operator = key; 
    } else if (key == '=') { 
      // Perform calculation based on operator and display result 
    } 
  } 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ5. ˢ˷˧ˠ ˸˶˵˟ ˪˸˩˶˰ˬ  :ˢ˥˦˟˞ 

 ˸ˡ˪˵ˬ ˸ˣ˰˴ˬ˞˟ ˢ˦ˣ˷˲ ˢ˥˦˟˞ ˢ˷˧ˠ ˸˶˵˟ ˸˩˶˰ˬ ˫˷˧˧ˬ ˢˤ ˡˣ˵4x4' ˷˵ˬ ˪˰ ˫˧˴˥ˣ˪ˣ ˢˬ˯˧˯ ˫˧ˮ˧ˤˬ ˫˧˷ˬ˸˷ˬ .A '

 ˢ˶ˡˠˣˢ˷ ˢˬ˯˧˯˪ ˸ˬ˞ˣ˸ ˢˮˤˣˢ˷ ˢˬ˯˧˯ˢ ˫˞ ˵ˣˡ˟˪ ˧ˡ˩.˷˞˶ˬ 

#include <Keypad.h> 
  
const byte ROWS = 4;  
const byte COLS = 4;  
char keys[ROWS][COLS] = { 
  {'1','2','3','A'}, 
  {'4','5','6','B'}, 
  {'7','8','9','C'}, 
  {'*','0','#','D'} 
}; 
byte rowPins[ROWS] = {2, 3, 4, 5};  
byte colPins[COLS] = {6, 7, 8, 9}; 
Keypad keypad = Keypad(makeKeymap(keys), rowPins, colPins, ROWS, COLS); 
  
String password = "1234"; 
String inputPassword = ""; 
  
void setup() { 
  Serial.begin(9600); 
} 
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void loop() { 
  char key = keypad.getKey(); 
  if (key != NO_KEY) { 
    if (key == 'A') { 
      // Check if entered password is correct 
      if (inputPassword == password) { 
        // Grant access 
      } else { 
        // Deny access 
      } 
      inputPassword = ""; // Clear input password 
    } else if (key == 'B') { 
      // Clear input password 
      inputPassword = ""; 
    } else { 
      inputPassword += key; 
    } 
  } 
} 

 

 .˫˧˷˵ˬ ˥ˣ˪ ˞˷ˣˮ˟ ˪ˣˠ˶˸ 

 '˯ˬ ˪˧ˠ˶˸1  ˸˧˧ˮ˟ .˸ˣ˰ˡˣˢ ˧ˬˣ˷˧˧ ˶ˣ˟˰ ˦˯˵˦ ˸ˮˤˢ ˵˷ˬˬ . 

 ˟ˣ˸˩ ˸ˡ˪˵ˬ ˸ˣ˰˴ˬ˞˟ ˦˯˵˦ ˸ˣ˰ˡˣˢ ˭˧ˤˢ˪ ˫˧˷ˬ˸˷ˬ˪ ˶˷˲˞ˬ ˡˣ˵44x  ˫˧˷ˬ˸˷ˬ . ˧ˡ˩ '#' ˷˵ˬ ˪˰ ˫˧˴˥ˣ˪ˣ ˫˧ˣˣ˸ ˫˧ˮ˧ˤˬ

 .ˢ˰ˡˣˢˢ ˸˞ ˥ˣ˪˷˪ 

 '˯ˬ ˪˧ˠ˶˸2.  ˸ˣˮ˩˸˸˧˸˧˟ ˢ˧˴ˬˣ˦ˣ˞ ˪˷ ˫˧˦˵˧ˣ˶˲˪ ˢ˶˵˟ ˥ˣ˪. 

 ˟ˣ˸˩ ˸ˡ˪˵ˬ ˸ˣ˰˴ˬ˞˟ ˸˧˸˧˟ ˢ˧˴ˬˣ˦ˣ˞ ˪˷ ˫˧˦˵˧ˣ˶˲˪ ˢ˶˵˟ ˥ˣ˪˩ ˷ˬ˷ˬ ˡˣ˵44x ˫˧˶˧˷˩ˬ˟ ˦ˣ˪˷˪ ˫˧˪ˣ˩˧ ˫˧˷ˬ˸˷ˬ .

 ˪˰ ˢ˴˧˥˪ ˧ˡ˧ ˪˰ ˸ˣˮˣ˷ ˸ˣ˧˸˧˟ ˸ˣ˩˶˰ˬˣ .˸ˡ˪˵ˬ˟ ˫˧˷˵ˬ 

 '˯ˬ ˪˧ˠ˶˸3 . ˧˵˥˷ˬ˪ ˵˥˷ˬ ˶˵˟"ˣ˶˦˶ ." 

 ˟ˣ˸˩ ˡˣ˵˷ ˸ˡ˪˵ˬˢ ˸˞ ˨˲ˣˢ44x  ˧˵˥˷ˬ˪ ˵˥˷ˬ ˶˵˟˪"ˣ˶˦˶" ˢ˴˧˥˪ ˧ˡ˧ ˪˰ ˵˥˷ˬˢ ˸ˣ˰ˣˮ˸˟ ˦ˣ˪˷˪ ˫˧˪ˣ˩˧ ˫˧˷ˬ˸˷ˬ .

 .˸ˡ˪˵ˬ˟ ˫˧˷˵ˬ ˪˰ 
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 ˵˶˲2 ˦˪˵ .ˣ .˧ˠˣ˪ˮ˞ ˦˪˲ 

  ˧ˠˣ˪ˮ˞ ˦˪˵ .ˢˮ˸˷ˬ ˡˠˮˬ 

   

 () ˢ˧˴˵ˮˣ˲ˢanalogRead ˣ˶˵˧ˬ˟- ˶˵˟ESP32   .˫˧˶˦ˬˣ˧˴ˮ˦ˣ˲ ˭ˣˠ˩ ˫˧ˮ˷˧˧˥ˬ ˫˧˧ˠˣ˪ˮ˞ ˥˸ˬ ˧˩˶˰ ˞ˣ˶˵˪ ˨˪ ˸˶˷˲˞ˬ

˱˧˰˯˟  ˫˰ ˶˦ˬˣ˧˴ˮ˦ˣ˲ ˵˷ˬˬ˪ ˡ˴˧˩ ˶ˣ˵˥ˮ ,ˢˤESP32  () ˢ˧˴˵ˮˣ˲ˢ ˸ˣ˰˴ˬ˞˟analogRead   ˸˶ˡˠˢ ˸˞ ˭ˢ ˶ˣ˵˯ˮ .

 .˫˧ˮ˦˵ ˫˧˦˵˧ˣ˶˲˟ ˢ˟ ˷ˣˬ˧˷ˢ ˸˞ ˸ˣˬ˧ˠˡˬˢ ˸ˣˮˣ˷ ˸ˣ˞ˬˠˣˡ ˷ˬ˥ ˭˩ˬ ˶˥˞˪ˣ ,ˢˮ˩ˣ˸ˢ ˫ˣ˷˧˧ ˸˞ ˭ˢˣ ˢ˶ˬˣ˥ˢ 

 

 :ˢ˶ˬˣ˥ ˸˶ˡˠˢ 

 ˫˰ ˶˦ˬˣ˧˴ˮ˦ˣ˲ ˵˷ˬˬ˪ ˧ˡ˩ESP32:˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ , 

 

 ,˪˷ˬ˪) ˧ˠˣ˪ˮ˞ ˭˧˲˪ ˶˦ˬˣ˧˴ˮ˦ˣ˲ˢ ˪˷ (˟ˠˬ) ˧˰˴ˬ˞ˢ ˭˧˲ˢ ˸˞ ˶˟˥ :˶˦ˬˣ˧˴ˮ˦ˣ˲ˢ ˸˞ ˶˟˥32˟ (-ESP32 ˡ˥˞ ˸˞ ˶˟˥ .

 ˭˧˲˪ ˫˧˧ˮˣ˴˧˥ˢ ˫˧ˮ˧˲ˢˬV 3.3 ) ˢˬˡ˞ˢ ˭˧˲˪ ˧ˮ˷ˢ ˧ˮˣ˴˧˥ˢ ˭˧˲ˢ ˸˞ˣGND .( 

ˢ˷ ˞ˡˣ :˥ˣ˩ ˵˲˯-ESP32 .˧ˣ˞˶˩ ˪˰˲ˣˬ 

) ˢˬˡ˞ˢ ˭˧˲ ˸˞ ˶˟˥ :ˢ˵˶˞ˢ ˶ˣ˟˧˥GND) ˢˬˡ˞ˢ ˭˧˲˪ ˶˦ˬˣ˧˴ˮ˦ˣ˲ˢ ˪˷ (GNDˢ ˪˷ ( -ESP32 . 

:ˢˮ˩ˣ˸ ˫ˣ˷˧˧ 

() ˢ˧˴˵ˮˣ˲ˢ ˸ˣ˰˴ˬ˞˟ ˶˦ˬˣ˧˴ˮ˦ˣ˲ˢˬ ˧ˠˣ˪ˮ˞ ˥˸ˬ ˧˩˶˰ ˞ˣ˶˵˪ ˧ˡ˩analogRead :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ , 

.˨˪˷ ˡˣ˵˟ ˧ˠˣ˪ˮ˞ ˢ˯˧ˮ˩ ˭˧˯˩ ˶˦ˬˣ˧˴ˮ˦ˣ˲˪ ˶˟ˣ˥ˬˢ ˭˧˲ˢ ˸˞ ˶ˡˠˢ :˧ˠˣ˪ˮ˞ ˦˪˵ ˭˧˲ ˪ˣ˥˸˞ 

 () ˢ˧˴˵ˮˣ˲˟ ˷ˬ˸˷ˢ :˧ˠˣ˪ˮ˞ ˨˶˰ ˞˶˵analogRead   ˢ˶˧ˤ˥ˬ ˣˤ ˢ˧˴˵ˮˣ˲ .˶˦ˬˣ˧˴ˮ˦ˣ˲ˢˬ ˧ˠˣ˪ˮ˞ˢ ˥˸ˬˢ ˨˶˰ ˸˞ ˞ˣ˶˵˪ ˧ˡ˩

 ˭˧˟ ˨˶˰0 ˪-4095 ˪˪˩ ˨˶ˡ˟) ˯ˣ˥˧˧ˢ ˥˸ˬ˪ ˯˥˧˟ ˥˸ˬˢ ˸ˬ˶ ˸˞ ˠ˴˧˧ˬˢ ,V 3.3.( 

 ˢ˧˴˵ˮˣ˲ˢ ˸ˣ˰˴ˬ˞˟ ˧ˣ˴˶ ˥ˣˣ˦˪ ˧ˠˣ˪ˮ˞ˢ ˨˶˰ˢ ˸˞ ˢ˲ˬ ,˭˧˲ˣ˪˥˪ :ˢ˲ˬ ˨˶˰()map .˨˶ˣ˴ˢ ˸ˡ˧ˬ˟ 

 :ˡˣ˵˪ ˸ˣ˞ˬˠˣˡ 

˟ ˷ˣˬ˧˷ˢ ˸˞ ˸ˣˬ˧ˠˡˬˢ ˸ˣ˞ˬˠˣˡ ˷ˬ˥ ˭˪ˢ˪-()analogRead  :˶˦ˬˣ˧˴ˮ˦ˣ˲ ˫˰ 

 ˧ˣ˯˧ˮ '˯ˬ1.   .˧˶ˣ˦ ˨˯ˬ ˪˰ ˣ˸ˠ˴ˢˣ ˶˦ˬˣ˧˴ˮ˦ˣ˲ ˪˷ ˟˴ˬ ˸˦˧˪˵ 

 

const int potPin = 32; 
void setup() { 
  Serial.begin(9600); 
} 
void loop() { 
  int potValue = analogRead(potPin); 
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  Serial.print("Potentiometer Value: "); 
  Serial.println(potValue); 
  delay(500); 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ2  ˶˟˰ˬ ˦˪˵ˮˢ ˨˶˰˷ ˢ˶˵ˬ˟ ˡ˪ ˸˪˰˲ˢˣ ˶˦ˬˣ˧˴ˮ˦ˣ˲ ˪˷ ˟˴ˬ ˸˦˧˪˵ . ˧ ˴˥˪ . 

 

 1. const int potPin = 32; 
 2. const int led=13; 
 3. void setup() { 
 4.   Serial.begin(9600); 
 5. pinMode(led,OUTPUT); 
 6. } 
 7. void loop() { 
 8.   int potValue = analogRead(potPin); 
 9.   Serial.print("Potentiometer Value: "); 
10.   Serial.println(potValue); 
11. if(potValue>=2048) 
12. digitalWrite(led,HIGH); 
13. else 
14. digitalWrite(led,LOW); 
15.   delay(500); 
16. } 
17.   

 

 ˪˷ ˢ˧˧ˮ˷ ˢ˯˶ˠ˭ˣ˶˦˧˲ : 

const int potPin = 32; 
const int ledPin = 13; 
void setup() { 
  pinMode(ledPin, OUTPUT); 
} 
void loop() { 
  int potValue = analogRead(potPin); 
  digitalWrite(ledPin, potValue > 2048 ? HIGH : LOW); // Turn LED ON if potValue is greater than half 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ3 l ˪ ˸˪˰˲ˢˣ ˶˦ˬˣ˧˴ˮ˦ˣ˲ ˪˷ ˟˴ˬ ˸˦˧˪˵ . ˫˧wD.  ˪˶˰ ˫ ˧˩  s ˦˧˪˵ ˪˷ ˫˧ˮˣ˷ . 

 

const int potPin = 32; 
const int Red=13; 
const int Green=14; 
const int Blue=15; 
void clear(); 
void setup() { 
Serial.begin(9600); 
pinMode(Red,OUTPUT); 
pinMode(Green,OUTPUT); 
pinMode(Blue,OUTPUT); 
} 
void loop() { 
  int potValue = analogRead(potPin); 
  Serial.print("Potentiometer Value: "); 
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  Serial.println(potValue); 
clear(); 
if(potValue>=3072) 
digitalWrite(Blue,HIGH); 
else if(potValue>=2048) 
digitalWrite(Green,HIGH); 
else if(potValue>=1024) 
digitalWrite(Red,HIGH); 
delay(500); 
} 
void clear() 
{ 
digitalWrite(Red,LOW); 
digitalWrite(Green,LOW); 
digitalWrite(Blue,LOW); 
} 

 

 

 

 

 

 ˦˪˵  ˧ˠˣ˪ˮ˞ .˶ˣ˞ ˭˷˧˧˥ˬ 

 

 

) ˶ˣ˞ ˧ˣ˪˸ ˧ˡˠˮLDRsˣ˦ˣ˲ ˶ˣ˸˟ ˫ˠ ˫˧˰ˣˡ˧ˢ ,(-  ˫˞˸ˢ˟ ˢˮ˸˷ˬ ˫˸ˣˡˠˮ˸ˢ˷ ˫˧˧˟˧˯˲ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˟˧˩˶ ˫ˢ ,˫˧ˡˠˮ

  .˸ˣ˧˦ˬˣ˦ˣ˞ ˢ˶ˣ˞˸ ˸ˣ˩˶˰ˬˣ ˢ˟˧˟˯ˢ ˶ˣ˞ ˧ˣˢ˧ˤ ,˶ˣ˞ ˸˷˧˥ ˧˪ˠ˰ˬ˟ ˟˥˶ ˫ˣ˷˧˧ ˫˧˞˴ˣˬ ˫ˢ .˫ˢ˧˪˰ ˪˲ˣˮˢ ˶ˣ˞ˢ ˸ˬ˴ˣ˰˪

˱˧˰˯˟  ˵˷ˬˬ˪ ˡ˴˧˩ ˶ˣ˵˥ˮ ,ˢˤLDR ˣ˶˵˧ˬ ˫˰- ˶˵˟ESP32  ˸ˣ˰˴ˬ˞˟Arduino IDE .˫˧˶˟˯ˢˣ ˡˣ˵ ˸ˣ˞ˬˠˣˡ ˫˰ ˡ˥˧ , 

 :ˢ˶ˬˣ˥ ˸˶ˡˠˢ 

˪ ˧ˡ˩˵ˣˡ˟ LDR  ˫˰ESP32 :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ , 
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 ˶˟˥LDRˢ ˪˷ ˸˥˞ ˪ˠ˶ ˶˟˥ :-LDR  ˭˧˲˪V 3.3 ˟-ESP32. 

 ,ˢˬˠˣˡ˪) ˡˠˮ ˶˟˥ :ˡˠˮ ˶˟˥k  10 ˢ ˪˷ ˢ˧˧ˮ˷ˢ ˪ˠ˶ˢ ˭˧˟ (˫ˢˣ˞-LDR  ) ˢˬˡ˞ˢ ˭˧˲ ˭˧˟˪GND˟ (-ESP32. 

ˢ ˭˧˟ ˶ˣ˟˧˥ˢ ˸˞ ˶˟˥ :˧ˠˣ˪ˮ˞ ˭˧˲ ˶˟˥-LDR   ,˪˷ˬ˪) ˫˧˧ˠˣ˪ˮ˞ˢ ˫˧ˮ˧˲ˢˬ ˡ˥˞ ˪˩˪ ˡˠˮˢˣ32˟ (-ESP32 . 

 

 '˯ˬ ˧ˣ˯˧ˮ1ˢ˟˧˟˯ˢ ˶ˣ˞ˢ ˸ˬ˶ ˸ˡ˧ˡˬ .   .˧˶ˣ˦ ˨˯ˬ ˪˰ ˢˠ˴ˢˣ 

 

const int ldrPin = 32; 
void setup() { 
  Serial.begin(9600); 
} 
void loop() { 
  int ldrValue = analogRead(ldrPin); 
  Serial.print("LDR Value: "); 
  Serial.println(ldrValue); 
  delay(1000); // Delay for stability 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ2.  .ˢ˟˧˟˯ˢ ˶ˣ˞ˢ ˸ˬ˶˪ ˫˞˸ˢ˟ ˡ˪ ˸˪˰˲ˢ 

const int ldrPin = 32; 
const int ledPin = 13; 
void setup() { 
  pinMode(ledPin, OUTPUT); 
} 
void loop() { 
  int ldrValue = analogRead(ldrPin); 
  if(ldrValue< 1024)  
  digitalWrite(ledPin,HIGH); 
else digitalWrite(ledPin,LOW); 
  delay(100); // Delay for stability 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ3ˢ˟˧˟˯ˢ ˶ˣ˞ˢ ˸ˬ˶˪ ˫˞˸ˢ˟ ˡ˪ ˸˪˰˲ˢ . .˶ˣ˸˲˩ˢ ˪˰ ˳˥ˣ˪ ˷ˬ˸˷ˬ ˶˷˞˩ , 

const int ldrPin = 32; 
const int btnPin = 31; 
const int ledPin = 13; 
void setup() { 
  pinMode(ledPin, OUTPUT); 
  pinMode(btnPin, INPUT); 
} 
void loop() { 
while(digitalRead(btnPin==LOW); 
  int ldrValue = analogRead(ldrPin); 
  if(ldrValue< 1024)  
  digitalWrite(ledPin,HIGH); 
else digitalWrite(ledPin,LOW); 
  delay(100); // Delay for stability 
} 
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˞ ˦˪˵ˮx˪˧ˠ  .˪ˣ˵ ˭˷˧˧˥ˬ 
 

 

 

  ˫˸ˣ˞ ˫˧˶˧ˬˬˣ ˪ˣ˵ ˧˪ˠ ˫˧ˢˤˬˢ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˶˧˷˩ˬ ˫ˢ ,˫˧ˮˣ˲ˣ˶˵˧ˬ ˣ˞ ˪ˣ˵ ˧ˣˢ˧ˤ ˧ˮ˷˧˧˥ ˫˷˟ ˫ˠ ˫˧˰ˣˡ˧ˢ ,˪ˣ˵ ˧ˮ˷˧˧˥

  ˫˧˞˴ˣˬ ˫ˢ .˫˧˧˪ˬ˷˥ ˸ˣ˸ˣ˞˪˟ .˷˰˶ˢ ˸ˬ˶ ˶ˣ˦˧ˮˣ ˢ˥˦˟˞ ˸ˣ˩˶˰ˬ ,˸˧˸˧˟ ˢ˧˴ˬˣ˦ˣ˞ ˪˪ˣ˩ ,˫˧ˮˣ˷ ˫˧ˬˣ˥˸˟ ˫˧ˬˣ˷˧˧˱˧˰˯ 

 ˡ˴˧˩ ˶ˣ˵˥ˮ ,ˢˤ˫ˣˠˡ˪ ˶˷˲˞  ˣ˶˵˧ˬ ˫˰ ˪ˣ˵ ˭˷˧˧˥- ˶˵˟ESP32  ˸ˣ˰˴ˬ˞˟Arduino IDE. 

 

 :˪ˣ˵ ˭˷˧˧˥ ˪ˠ˰ˬ 

http://www.robokit.co.il/


см 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

  ˵˲˯˪ ˧ˣ˷˰ ˦˪˲ˢ ˵˷ˬˬ .˦˪˲ ˵˷ˬˬˣ ˢ˶˟ˠˢ ˧˪ˠ˰ˬ ,˭ˣ˲ˣ˶˵˧ˬ ˪˪ˣ˩ˢ ,˪ˣ˵ ˭˷˧˧˥ ˪ˣˡˣˬˬ ˟˩˶ˣˬ ˧˯ˣ˲˧˦ ˪ˣ˵ ˭˷˧˧˥ ˪ˠ˰ˬ

 .˭˷˧˧˥ˢ ˫ˠˡ˪ ˫˞˸ˢ˟ ,˫˧˧˪˦˧ˠ˧ˡ ˣ˞ ˫˧˧ˠˣ˪ˮ˞ ˸ˣ˸ˣ˞ 

 

:˪ˣ˵ ˧ˮ˷˧˧˥ ˪˷ ˸ˣˮˣ˩˸ 

.˸ˣˮˣ˷ ˸ˣˬ˶˟ ˫˧˪˧˪˴ ˸ˣˢˤ˪ ˧ˡ˩ ˸ˣ˷˧ˠ˶ˢ ˸˞ ˫˧˞˸ˢ˪ ˨˪ ˫˧˶˷˲˞ˬ ˫˧ˬ˧ˣ˯ˬ ˪ˣ˵ ˧ˮ˷˧˧˥ :˸ˣ˷˧ˠ˶ ˸ˬ˞˸ˢ 

 ˸˞ ˠ˴˧˧ˬˢ ,˧ˠˣ˪ˮ˞ ˦˪˲ ˵˲˯˪ ˫˧˧ˣ˷˰ ˪ˣ˵ ˧ˮ˷˧˧˥ :˧˪˦˧ˠ˧ˡˣ ˧ˠˣ˪ˮ˞ ˦˪˲ ˣ˞ ˸ˣ˥˩ˣˮ ˪˰ ˰˧˟˴ˬˢ ,˧˪˦˧ˠ˧ˡ ˦˪˲ ˣ˞ ,˪ˣ˵ˢ ˸ˬ˴ˣ˰

 .˫˧ˣ˯ˬ ˱˯ ˪˰ˬ ˪˧˪˴ ˶ˡ˰˧ˢ 

 .˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˪ ˫˧ˬ˧˞˸ˬ˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˟˥˶ ˫˧˶ˡ˸ ˥ˣˣ˦˟ ˪ˣ˵ ˧˪ˠ ˸ˣˢˤ˪ ˫˧˪ˠˣ˯ˬ ˪ˣ˵ ˧ˮ˷˧˧˥ :˟˥˶ ˫˧˶ˡ˸ ˥ˣˣ˦ 

ˣ˶˵˧ˬ ˧˯˯ˣ˟ˬ ˫˧˦˵˧ˣ˶˲˟ ˪ˣ˵ ˧ˮ˷˧˧˥ ˟˪˷˪ ˪˵ :˪˵ ˟ˣ˪˧˷- ˸ˬ˶ˣ˲˦˪˲˟ ˫˧˷ˬ˸˷ˬˢ ˣ˪˞ ˪˪ˣ˩ ,˶˵˟ESP32 . 

 ˫˰ ˵˷ˬˬESP32 : 

˪ ˧ˡ˩˫ˣˠˡ ˣ˶˵˧ˬ ˫˰ ˪ˣ˵ ˭˷˧˧˥- ˶˵˟ESP32 :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ , 

ˢ ˧ˮ˧˲ˬ ˡ˥˞ ˪˩˪ ˪ˣ˵ˢ ˭˷˧˧˥ ˪ˣˡˣˬ ˪˷ ˞˴ˣˬˢ ˭˧˲ ˸˞ ˶˟˥ :˪ˣ˵ˢ ˭˷˧˧˥ ˸˞ ˶˟˥-GPIO ˟-ESP32. 

 ˪˪˩ ˨˶ˡ˟) ˫˧˞˸ˬˢ ˥˸ˬˢ ˸ˣ˰˴ˬ˞˟ ˪ˣ˵ˢ ˭˷˧˧˥ ˪ˣˡˣˬ˪ ˥ˣ˩ ˵˲˯ :˥ˣ˩ ˵˲˯V 3.3  ˣ˞V 5ˢˬ (-ESP32. 

) ˢˬˡ˞ˢ ˭˧˲ ˸˞ ˶˟˥ :ˢ˵˶˞ˢ ˶ˣ˟˧˥GND) ˢˬˡ˞ˢ ˭˧˲˪ ˪ˣ˵ˢ ˭˷˧˧˥ ˪ˣˡˣˬ ˪˷ (GND˟ (-ESP32. 

:ˢˮ˩ˣ˸ ˫ˣ˷˧˧ 

 ˸ˣ˧˴˵ˮˣ˲˟ ˷ˬ˸˷ˢ :˧˪˦˧ˠ˧ˡ ˣ˞ ˧ˠˣ˪ˮ˞ ˨˶˰ ˞˶˵()digitalRead  ˣ˞ ()analogRead   ˭˷˧˧˥ˬ ˦˪˲ˢ ˨˶˰ ˸˞ ˞ˣ˶˵˪ ˧ˡ˩

 .˧ˠˣ˪ˮ˞ ˣ˞ ˧˪˦˧ˠ˧ˡ ˦˪˲ ˵˲˯ˬ ˞ˣˢ ˫˞ ˧ˣ˪˸ ,˪ˣ˵ˢ 

  ˢ˦˧˪˷ ˣ˞ ˪ˣ˵ ˸ˣˬ˶ ˸˦˪˵ˢ ,˸ˣ˵˰ˤ˞ ˸˪˰˲ˢ ˭ˣˠ˩ ˸ˣ˪ˣ˰˲ ˰˴˟ ,˭˷˧˧˥ˢˬ ˞˶˵ˮˢ ˦˪˲ˢ ˨˶˰˪ ˫˞˸ˢ˟ :˨˶˰ˢ ˸˞ ˡ˟˰

 .˫˧˶˥˞ ˫˧˶˧˷˩ˬ˟ 

 

 ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥ˬ ˧ˠˣ˪ˮ˞ ˦˪˵¢atос . 

  

 

-sTMP36  ˳ˣ˲ˮ ˞ˣˢ .ˢ˶ˣ˦˶˲ˬ˦˪ ˧˪ˮˣ˧˴˶ˣ˲ˣ˶˲ ˧˶˞˧ˮ˧˪ ˦˪˲ ˵˲˯ˬˢ ˵˧ˣˡˬˣ ˨ˣˬˮ ˥˸ˬ˟ ˧ˠˣ˪ˮ˞ ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥ ˞ˣˢ

 ˟  .˟˥˶ˢ ˸ˣ˶ˣ˦˶˲ˬ˦ˢ ˥ˣˣ˦ˣ ˵ˣ˧ˡˢ ,˷ˣˬ˧˷ˢ ˸ˣ˪˵ ˪˷˟ ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˢ˶˵˟ˣ ˶ˣ˦˧ˮ ˧ˬˣ˷˧˧˟ ˷ˣˬ˧˷˟˱˧˰˯  ˸˞ ˶ˣ˵˥ˮ ,ˢˤ

 ˭˷˧˧˥TMP36 ˭˷˧˧˥˪ ˫˧˪ˡ˟ˢˢ ,ˣ˧˸ˣˮˣ˩˸ ,ˣ˪˷ ˪ˠ˰ˬˢ ,LM35˪ ˡ˴˧˩ˣ ,˫ˣˠˡ ˣ˶˵˧ˬ ˫˰ ˣ˸ˣ˞- ˶˵˟ESP32  ˸ˣ˰˴ˬ˞˟

Arduino IDE . 
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 ˭˷˧˧˥ ˪ˠ˰ˬTMP36 : 

 ˭˷˧˧˥˪TMP36  :˫˧ˮ˧˲ ˢ˷ˣ˪˷ ˷˧VCC, OUT x-GND. 

 

 ˭˧˲ ˸˞ ˶˟˥VCC ) ˧˟ˣ˧˥ˢ ˢ˵˲˯˞ˢ ˥˸ˬ˪V 3.3.( 

ˢ ˭˧˲ ˸˞ ˶˟˥-OUT ˢ ˪˷ ˧ˠˣ˪ˮ˞ ˢ˯˧ˮ˩ ˭˧˲ ˪˩˪-ESP32. 

 ˭˧˲ ˸˞ ˶˟˥GND ) ˢˬˡ˞˪GNDˢ ˪˷ (-ESP32 . 

 ˭˷˧˧˥ ˪˷ ˸ˣˮˣ˩˸TMP36: 

 ˭˷˧˧˥ :˟˥˶ ˢ˪ˣ˰˲ ˥ˣˣ˦TMP36 ˬ ˸ˣ˶ˣ˦˶˲ˬ˦ ˡˣˡˬ˪ ˪ˣ˩˧ - C 40Á - + ˡ˰ C 125Á. 

 ˪˷ ˨ˣˬˮ ˥˸ˬ ˥ˣˣ˦˟ ˪˰ˣ˲ ˞ˣˢ :˨ˣˬˮ ˥˸ˬ ˸˪ˣ˰˲V 2.7  ˡ˰V 5.5. 

 ˫˰ ˵˷ˬˬ˸ˢ ˪˰ ˪˵ˬ˷ ˢˬ ,ˢ˶ˣ˦˶˲ˬ˦˪ ˧˶˞˧ˮ˧˪ ˧˪ˮˣ˧˴˶ˣ˲ˣ˶˲ ˞ˣˢ ˞˴ˣˬˢ ˥˸ˬ :˧˶˞˧ˮ˧˪ ˦˪˲ˣ˶˵˧ˬ- .˫˧˶˵˟ 

.˱˯ˣˮ ˪ˣ˧˩˟ ˨˶ˣ˴ˢ ˸˞ ˪˦˟ˬˣ ,˪˰˲ˬ˟ ˪˧ˣ˩ˬ ˭˷˧˧˥ˢ :˪˧ˣ˩ˬ 

.ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˡˣ˞ˬ ˨ˣˬˮ ˪ˬ˷˥ ˨˶ˣ˴ ˞ˣˢ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴ 

 ˭˧˟ ˪ˡ˟ˢˢTMP36 ˪-LM35: 

 ˫ˠTMP36  ˫ˠˣLM35  :˫˧˪ˡ˟ˢ ˢˬ˩ ˷˧ ˪˟˞ ,˫˧ˬˣˡ ˫˧ˮ˧˧˲˞ˬ ˫˰ ˫˧˧ˠˣ˪ˮ˞ ˢ˶ˣ˦˶˲ˬ˦ ˧ˮ˷˧˧˥ ˫ˢ 

˪ :ˢ˶ˣ˦˶˲ˬ˦ ˥ˣˣ˦-TMP36  ) ˶˸ˣ˧ ˟˥˶ ˢ˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ ˥ˣˣ˦C 40Á - + ˡ˰ C 125Á˪ ˢ˞ˣˣ˷ˢ˟ (-LM35 )C 0Á + ˡ˰ 

C 100Á.( 

ˢ :˞˴ˣˬ ˥˸ˬ-TMP36   ˪˷ ˢˡ˧ˬ ˢˮ˵ ˫ˡ˵ˬ ˫˰ ˢ˶ˣ˦˶˲ˬ˦˪ ˧˶˞ˮ˧˪ ˧˪ˮˣ˧˴˶ˣ˲ˣ˶˲ ˞ˣˢ˷ ˞˴ˣˬ ˥˸ˬ ˶˴˧˧ˬmV/ÁC10 ,

ˢ˷ ˡˣ˰˟-LM35  ˪˷ ˢˡ˧ˬ ˢˮ˵ ˫ˡ˵ˬ ˫˰ ˞˴ˣˬ ˥˸ˬ ˶˴˧˧ˬmV/ÁC 10  ˨˶ˣ˴ ˞˪˪ ˭ˣ˵˧˸˪ ˪˷0.5. 

 ˸ˬ˧ˠˡ˪ ˡˣ˵TMP36 . 

const int tempPin = 32; // Analog pin connected to TMP36 sensor 
void setup() { 
  Serial.begin(9600); 
} 
void loop() { 
  int sensorValue = analogRead(tempPin); 
  float voltage = sensorValue * (3.3 / 4095.0); // Convert sensor value to voltage (3.3V reference) 
  float temperature = (voltage - 0.5) * 100; // Convert voltage to temperature in Celsius 
  Serial.print("Temperature: "); 
  Serial.print(temperature); 
  Serial.println(" °C"); 
  delay(1000); // Delay for stability 
} 

 

 ˢ˞ˣˣ˷ˢ˪ ˡˣ˵ ˪˷LM35 . 

const int tempPin = 32; // Analog pin connected to LM35 sensor 
void setup() { 
  Serial.begin(9600); 
} 
  
void loop() { 
  int sensorValue = analogRead(tempPin); 
  float voltage = sensorValue * (3.3 / 4095.0); // Convert sensor value to voltage (3.3V reference) 
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  float temperature = voltage * 100; // LM35 outputs 10mV per degree Celsius 
  Serial.print("Temperature: "); 
  Serial.print(temperature); 
  Serial.println(" °C"); 
  delay(1000); // Delay for stability 
} 

 

 

 

 

 .˪˵˷ˬ ˭˷˧˧˥ˬ ˧ˠˣ˪ˮ˞ ˦˪˵ 

  

 

 ˧ˮ˷˧˧˥Force-Sensing Resistor (FSR)   ˡ˰ˣ ˢ˵˧˦ˣ˟ˣ˶ˬ ,˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˟ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˫˧ˮˣˣˠˬˣ ˫˧˵ˤ˥ ˫˧˟˧˩˶ ˫ˢ

 ˟  .˥˦˷ˬ ˪˰ ˫˧˪˰˲ˣˬˢ ˳˥˪ ˣ˞ ˥ˣ˩ ˸ˡ˧ˡˬ˪ ˢ˪˧˰˧ ˨˞ ˢ˦ˣ˷˲ ˨˶ˡ ˫˧˰˧˴ˬ ˫ˢ .˫˧˧˞ˣ˲˶ ˫˧˶˧˷˩ˬ˱˧˰˯   ˫˧˵ˬ˰˸ˬ ˣˮ˞ ,ˢˤ

 ˧ˮ˷˧˧˥ ˪˷ ˢ˪ˣ˰˲˟FSR ˪˰ ˦˶ˣ˲ˬ ˨˧˶ˡˬ ˫˧˵˲˯ˬˣ ,˫ˢ˪˷ ˦˪˲ˢ ˧ˮ˧˧˲˞ˬ ,˸ˣˮˣ˩˸ˢ ,˫˧˪ˠ˰ˬˢ ˸˞ ˫˧˶˵ˣ˥ ,ˢ ˢˡˣ˟˰ ˫˰

ˣ˶˵˧ˬˢ- ˶˵˟ESP32   ˸ˣ˰˴ˬ˞˟Arduino IDE . 

 ˧ˮ˷˧˧˥ ˸ˮ˟ˢFSR : 

 ˧ˮ˷˧˧˥FSR   ˭˷˧˧˥ˢ ˪˰ ˥ˣ˩ˢ˷ ˪˩˩ ˸ˡ˶ˣ˧ ˸ˣˡˠˮ˸ˢˢ .˳˥˪ ˸˪˰˲ˢ ˸˰˟ ˸ˣˡˠˮ˸ˢ ˢˮ˷ˬˢ ˨˧˪ˣˬ ˧˶ˬ˧˪ˣ˲ ˶ˬˣ˥ˬ ˫˧˧ˣ˷˰

 ˧ˮ˷˧˧˥ .˫˧˪˰˲ˣˬˢ ˳˥˪ˢ ˣ˞ ˥ˣ˩ˢ ˸ˡ˧ˡˬ˪ ˷ˬ˷ˬ ˸ˣˡˠˮ˸ˢ˟ ˢˤ ˧ˣˮ˧˷ .˪ˡˠFSR  ˫˧ˮˣ˷ ˥ˣ˩ ˧˥ˣˣ˦ˣ ˫˧˪ˡˠ ,˸ˣ˶ˣ˴˟ ˫˧˰˧ˠˬ

 .˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˢ˪ ˧ˡ˩ 

 :˫˧˪ˠ˰ˬ 

 ˭˷˧˧˥ ˶ˣ˟˧˥˪ ˪ˠ˰ˬˢFSR  ˫˰ESP32  ˭˷˧˧˥ˬ ˪˪˩ ˨˶ˡ˟ ˟˩˶ˣˬ ˞ˣˢ .˸˧˯˥˧ ˦ˣ˷˲ ˞ˣˢFSR  ˥˸ˬ ˵˪˥ˬ ˸˶ˣ˴˸˟ ˶˟ˣ˥ˬˢ

 ˭˷˧˧˥ ˧ˮ˲ ˪˰ ˥˸ˬˢ .˱˪˷ˮ ˡˠˮ ˫˰FSR ˢ ˪˷ ˫˧˧ˠˣ˪ˮ˞ˢ ˢ˯˧ˮ˩ˢ ˧ˮ˧˲ˬ ˡ˥˞ ˸ˣ˰˴ˬ˞˟ ˭˩ˬ ˶˥˞˪ ˡˡˬˮ-ESP32.   

 ˧ˮ˷˧˧˥ ˪˷ ˸ˣˮˣ˩˸FSR : 

˥ˣ˩˪ ˸ˣ˷˧ˠ˶ ˸ˣ˧ˣ˶˷˲˞ ˪˷ ˟˥˶ ˭ˣˣˠˬ 

˸ˣˮˣ˷ ˸ˣ˩˶˰ˬ˟ ˪˵ ˟ˣ˪˧˷ 

ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴ 

 ˶ ˧ˢˬ ˢ˟ˣˠ˸ ˭ˬˤ 

 ˭ ˧ˬ˞ˣ ˡ˧ˬ˰ 
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 :˦˪˲ ˧ˮ˧˧˲˞ˬ 

 ˭˷˧˧˥ ˪˷ ˦˪˲ˢFSR ˢ ˪˷ ˸ˣˡˠˮ˸ˢˢ ,ˢ˪ˣ˰ ˥ˣ˩ˢ˷ ˪˩˩ .˪˰˲ˣˬˢ ˥ˣ˩˪ ˫˞˸ˢ˟ ˢˮ˸˷ˬˣ ˧ˠˣ˪ˮ˞ ˞ˣˢ-FSR  ˢ˞˴ˣ˸˩ˣ ,˸ˡ˶ˣ˧

.˭˷˧˧˥ˢ ˪˰ ˪˰˲ˣˬˢ ˥ˣ˩˪ ˫˧˞˸˧˷ ˨˩ ˢˤ ˦˪˲ ˪˧˧˩˪ ˭˸˧ˮ .˶˸ˣ˧ ˢˣ˟ˠ ˧ˠˣ˪ˮ˞ ˥˸ˬ ˦˪˲ ˨˩ˬ 

 

 ˶ˣ˟˰ ˡˣ˵ ˫ˣ˷˧˧ESP32 : 

 ˭˷˧˧˥ ˵˷ˬˬ˪ ˡ˴˧˩ ˫˧ˠˡˬˢ ˢˬˠˣˡ˪ ˡˣ˵ ˭˪ˢ˪FSR  ˫˰ESP32  ˸ˣ˰˴ˬ˞˟Arduino IDE: 

const int fsrPin = 32; // Analog pin connected to FSR 
int fsrValue; // Variable to store FSR reading 
void setup() { 
  Serial.begin(9600); // Initialize serial communication 
} 
void loop() { 
  fsrValue = analogRead(fsrPin); // Read analog value from FSR 
  Serial.print("FSR Value: "); 
  Serial.println(fsrValue); // Print FSR value 
  delay(1000); // Delay for stability 
} 

 

 

 

.˵˧˦˯˧ˣ'ˠˬ ˧˸˶˲˯ˣ ˧ˠˣ˪ˮ˞ ˦˪˵ 

   

  ˸ˣ˪ˣ˯ˮˣ˵ˬ ˪˥ˢ ,˫˧˧ˮˣ˶˦˵˪˞ ˫˧ˬˣ˷˧˧ ˪˷ ˰˲˷˟ ˫˧˷ˬ˷ˬˢ ˫ˣ˵ˬ ˪˩˟ ˫˧˞˴ˬˮˢ ˦˪˵ ˧ˮ˵˸ˢ ˫ˢ ˫˧˧ˠˣ˪ˮ˞ ˫˧˵˧˦˯˧ˣ'ˠ

  ˫˧˶˷˲˞ˬˣ ,˫˧˶˧˴ ˧ˮ˷ ˪˰ ˸˧˟˧˦˧˞ˣ˦ˮ˧˞ ˢ˦˧˪˷ ˫˧˵˲˯ˬ ˢ˪˞ ˫˧ˮˣˣˠˬ ˫˧˟˧˩˶ .˵ˣ˥˶ˬ ˫˧˦˪˷ˮˢ ˫˧˟˩˶ ˡ˰ˣ ˫˧˵˥˷ˬ

˟ .˫˧ˮˣˣ˧˩ˢ ˧ˮ˷˟ ˸˵˧ˣˡˬ ˢ˧˴˪ˣ˲˧ˮˬ˱˧˰˯   ,˸ˣˮˣ˩˸ˢ ,˫˧˪ˠ˰ˬˢ ˸˞ ˭˥˟ˮ ,˫˧˧ˠˣ˪ˮ˞ˢ ˫˧˵˧˦˯˧ˣ'ˠˢ ˸˪ˣ˰˲˟ ˵ˬ˰˸ˮ ,ˢˤ

 ˪˰ ˱˧˵ˬ ˨˧˶ˡˬ ˵˲˯ˮˣ ,˫ˢ˪˷ ˦˪˲ˢ ˧ˮ˧˧˲˞ˬ ˢˡˣ˟˰ˣ˶˵˧ˬˢ ˫˰- ˶˵˟9{tон   ˸ˣ˰˴ˬ˞˟!ǊŘǳƛƴƻ L59 . 

 

 :˫˧˧ˠˣ˪ˮ˞ ˫˧˵˧˦˯˧ˣ'ˠ ˸ˮ˟ˢ 

  ˸ˣ˸ˣ˞ ˫˧˶˴˧˧ˬ ˣ˪˞ ˫˧˶˦ˬˣ˧˴ˮ˦ˣ˲ .˧ˤ˩˶ˬ ˶˧˴˪ ˸˧ˮ˩ˬ ˫˧˶˟ˣ˥ˬˢ ˫˧˶˦ˬˣ˧˴ˮ˦ˣ˲ ˧ˮ˷ˬ ˫˧˟˩˶ˣˬ ˫˧˧ˠˣ˪ˮ˞ ˫˧˵˧˦˯˧ˣ'ˠ

ˢ ˧˶˧˴ ˨˶ˣ˞˪ ˵˧˦˯˧ˣ'ˠˢ ˫ˣ˵˧ˬ˪ ˫˧˧˪ˮˣ˧˴˶ˣ˲ˣ˶˲ ˫˧˧ˠˣ˪ˮ˞ ˥˸ˬ -·  ˢˣ-̧ ˣ˶˵˧ˬˢ ,ˢ˪˞ ˫˧˥˸ˬ ˸ˡ˧ˡˬ ˧ˡ˧ ˪˰ .ˣ˪˷ -  ˶˵˟
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.˫˧ˮˣˣ˧˩ˢ ˧ˮ˷˟ ˵˧˦˯˧ˣ'ˠˢ ˪˷ ˵˧ˣˡˬˢ ˫ˣ˵˧ˬˢ ˸˞ ˰ˣ˟˵˪ ˪ˣ˩˧  x 'ˠ˪ ˪˪˩ ˨˶ˡ˟˧ ˵˧˦˯ ˧ ˸˶˲˯ ˶ˣ˸˲˩ ˣˮ˷˧  ˫˰ ˡ˥˧2  

 .˫ˣ˵˧ˬˢ ˪˷ ˫˧˶˦ˬˣ˧˴ˮ˦ˣ˲ 

 

 :˫˧˪ˠ˰ˬ 

 ˫˰ ˧ˠˣ˪ˮ˞ ˵˧˦˯˧ˣ'ˠ ˶ˣ˟˧˥˪ ˪ˠ˰ˬˢ9{tон   ˢ˯˧ˮ˩ˢ ˧ˮ˧˲ˬ ˡ˥˞˪ ˶˟ˣ˥ˬ ˵˧˦˯˧ˣ'ˠˢ ˪˷ ˶˦ˬˣ˧˴ˮ˦ˣ˲ ˪˩ .˦ˣ˷˲ ˞ˣˢ

ˢ ˪˷ ˫˧˧ˠˣ˪ˮ˞ˢ -9{tон  ˪˰ ˸ˣ˴˧˥˪ ˧ˣˢ˧ˤ˪ ˧˪˦˧ˠ˧ˡ ˦˪˵ ˭˧˲˪ ˶˟˥˪ ˭˸˧ˮ˷ ,˶ˣ˸˲˩ ˪˪˩ ˨˶ˡ˟ ˷˧ ˵˧˦˯˧ˣ'ˠ˪ ,˱˯ˣˮ˟ .

 .˫˧˶ˣ˸˲˩ 

 

 :˫˧˧ˠˣ˪ˮ˞ ˫˧˵˧˦˯˧ˣ'ˠ ˪˷ ˸ˣˮˣ˩˸ 

 

 ˫ ˧ˮˣˣ˧˩ ˧ˮ˷˟ ˸˵˧ˣˡˬ ˢ˧˴˪ˣ˲˧ˮˬ˪ ˪ˣ˲˩ ˶˧˴˟ ˢ˦˧˪˷ 

 ˥ ˣˮ ˷ˣˬ˧˷˪ ˧ˬˣˮˣˠ˶˞ˣ ˧˦˵˲ˬˣ˵ ˟ˣ˴˧˰ 

˱˧˴˶ˣ ˵˪˥ ˫ˣ˵˧ˬ˪ ˧ˠˣ˪ˮ˞ ˦˪˲ 

˸˲˯ˣˮ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲˪ ˟˪ˣ˷ˬ ˶ˣ˸˲˩ 

 x ˶˵˧ˬ ˪˷ ˟˥˶ ˭ˣˣˠˬ˪ ˫˞ˣ˸ - ˥ ˣ˸˧˲ ˸ˣˬ˶ˣ˲˦˪˲ˣ ˫˧˶˵˟ 

 :˦˪˲ ˧ˮ˧˧˲˞ˬ 

ˢ ˧˶˧˴ ˨˶ˣ˞˪ ˵˧˦˯˧ˣ'ˠˢ ˫ˣ˵˧ˬ˪ ˫˧ˬ˧˞˸ˬˢ ˫˧˧ˠˣ˪ˮ˞ ˥˸ˬ ˸ˣ˸ˣ˞ ˞ˣˢ ˧ˠˣ˪ˮ˞ ˵˧˦˯˧ˣ'ˠ ˪˷ ˦˪˲ˢ -·  ˢˣ-̧   ˥˸ˬˢ .ˣ˪˷

  ˭˧˧˴ˬˢ ˧˪˦˧ˠ˧ˡ ˸ˣ˞ ˵˲˯ˬ ˶ˣ˸˲˩ˢ ˦˪˲ ,˱˯ˣˮ˟ .ˢ˲˧˴˶ˣ ˢ˵˪˥ ˢ˦˧˪˷ ˶˷˲˞ˬ˷ ˢˬ ,˫ˣ˵˧ˬˢ ˫˰ ˧˶˞˧ˮ˧˪ ˭˲ˣ˞˟ ˢˮ˸˷ˬ

 .(˶˶˥ˣ˷ˬ ˣ˞ ˳ˣ˥˪) ˶ˣ˸˲˩ˢ ˟˴ˬ ˸˞ 

 ˶ˣ˟˰ ˡˣ˵ ˫ˣ˷˧˧9{tон : 

 ˫˰ ˧ˠˣ˪ˮ˞ ˵˧˦˯˧ˣ'ˠ ˵˷ˬˬ˪ ˡ˴˧˩ ˫˧ˠˡˬˢ ˢˬˠˣˡ˪ ˡˣ˵ ˭˪ˢ˪9{tон  ˸ˣ˰˴ˬ˞˟!ǊŘǳƛƴƻ L59 : 

const int xPin = 34; // Analog pin connected to X-axis of joystick 
const int yPin = 35; // Analog pin connected to Y-axis of joystick 
const int buttonPin = 2; // Digital pin connected to button of joystick 
int xValue, yValue; // Variables to store joystick readings 
int buttonState; // Variable to store button state 
void setup() { 
  Serial.begin(9600); // Initialize serial communication 
  pinMode(buttonPin, INPUT_PULLUP); // Set button pin as input with pull-up resistor 
} 
void loop() { 
  xValue = analogRead(xPin); // Read analog value from X-axis 
  yValue = analogRead(yPin); // Read analog value from Y-axis 
  buttonState = digitalRead(buttonPin); // Read button state 
  Serial.print("X-Axis: "); 
  Serial.print(xValue); 
  Serial.print(" | Y-Axis: "); 
  Serial.print(yValue); 
  Serial.print(" | Button State: "); 
  Serial.println(buttonState); 
  delay(100); // Delay for stability 
} 
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 .˧˦˲ˣ˞ (ˠˣˤ) ˡˬ˴ˬ ˧˸˶˲˯ˣ ˧ˠˣ˪ˮ˞ ˦˪˵ 

 

 

 ˫˧ˬˣ˷˧˧˟ ˰˧˶˩ˬ ˡ˧˵˲˸ ˫˧˞˪ˬˬ ˫˧˪ˣ˷˩ˬ ˧ˮ˷˧˧˥  ˪˷ ˸ˣ˥˩ˣˮ ˧ˣˢ˧ˤ ˧ˡ˧ ˪˰ ,˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞ ˡ˰ˣ ˢ˵˧˦ˣ˟ˣ˶ˬ ,˫˧ˮˣ˷

  .˧˦˲ˣ˞ ˭˲ˣ˞˟ ˫˧˪ˣ˷˩ˬ ˸ˣˢˤ˪ ˧ˡ˩ ˫˧˧˦˲ˣ˞ ˫˧ˡˬ˴ˬ˟ ˷ˬ˸˷ˬ ˫˧˪ˣ˷˩ˬ ˭˷˧˧˥ ˪˷ ˳ˣ˲ˮ ˡ˥˞ ˠˣ˯ .˫˸˟˧˟˯˟ ˫˧ˬ˴˰

˟˱˧˰˯   ˦˪˲ˢ ˧ˮ˧˧˲˞ˬ ,˸ˣˮˣ˩˸ˢ ,˫˧˪ˠ˰ˬˢ ˸˞ ˭˥˟ˮ ,˫˧˧˦˲ˣ˞ ˫˧ˡˬ˴ ˫˰ ˫˧˪ˣ˷˩ˬ ˧ˮ˷˧˧˥ ˪˷ ˢ˪ˣ˰˲˟ ˵ˬ˰˸ˮ ,ˢˤ

 ˫ ˢ˪˷ ˫˧˧˪˦˧ˠ˧ˡˢˣ ˫˧˧ˠˣ˪ˮ˞ˢ.   

 

 :˧˦˲ˣ˞ ˡˬ˴ ˫˰ ˫˧˪ˣ˷˩ˬ ˧ˮ˷˧˧˥ ˸ˮ˟ˢ 

˦˲ˣ˞ ˡˬ˴ ˫˰ ˫˧˪ˣ˷˩ˬ ˧ˮ˷˧˧˥ ˧) ˫ˣˡ˞ ˞˶˲ˮ˧˞ ˸˧˶ˣˮˬ ˪˪˩ ˨˶ˡ˟ ˫˧˟˩˶ˣˬLw˶ˣˠ˯ ˶ˣ˦˯˧ˤˮ˶˦ˣ˦ˣ˲ˣ (˫˧   .˸˥˞ ˢ˪˧˟˥˟

 ˭˧˟ ˟˧˸ˮˢ ˸˞ ˫˯ˣ˥ ˳˲˥ ˶˷˞˩[95  s-Lw  ˣ˦ˣ˲˪- ˞ ˶˲ˮ˧˞ˢ ˶ˣ˞ˢ ˸ˬ˴ˣ˰ ,˶ˣ˦˯˧ˤˮ˶˦-  ˫˶ˣˠ˷ ˢˬ ,ˢˮ˸˷ˬ ˪˟˵˸ˬˢ ˫ˣˡ˞

ˣ˦ˣ˲ˢ ˸ˣ˩˧˪ˣˬ˟ ˪˧˟˵ˬ ˧ˣˮ˧˷˪- .˫˧˪ˣ˷˩ˬ ˶ˡ˰˧ˢ ˣ˞ ˸ˣ˥˩ˣˮ ˸ˣˢˤ˪ ˧ˡ˩ ˪˴ˣˮˬ ˸ˣ˩˧˪ˣˬ˟ ˢˤ ˧ˣˮ˧˷ .˶ˣ˦˯˧ˤˮ˶˦ 

 

 :˫˧˪ˠ˰ˬ 

 ˫˰ ˣ˦˲ˣ˞ ˡˬ˴ˬ ˫˰ ˫˧˪ˣ˷˩ˬ ˭˷˧˧˥ ˶ˣ˟˧˥˪ ˪ˠ˰ˬˢ ˸˞ ˶˧ˡˠˢ˪ ˭˸˧ˮ9{tон   ˦˪˲ ˶ˣ˟˰ .ˡ˥˞˩ ˸˧˪˦˧ˠ˧ˡˣ ˸˧ˠˣ˪ˮ˞ ˢ˞˧˴˧˪

˶ˣ˦˪ˣ˵ˢ ˥˸ˬ ,˧ˠˣ˪ˮ˞-ˣ˦ˣ˲ˢ ˪˷ ˳˧˲ˬ-ˢ ˪˷ ˫˧˧ˠˣ˪ˮ˞ˢ ˢ˯˧ˮ˩ˢ ˧ˮ˧˲ˬ ˡ˥˞ ˸ˣ˰˴ˬ˞˟ ˡˡˬˮ ˶ˣ˦˯˧ˤˮ˶˦ -9{tон  ˶ˣ˟˰ .

ˣ˦ˣ˲ˢ ˪˷ ˭˲˯˞ˢ ,˧˪˦˧ˠ˧ˡ ˦˪˲-ˢ ˪˷ ˧˪˦˧ˠ˧ˡ ˢ˯˧ˮ˩ ˭˧˲˪ ˶˟ˣ˥ˬ ˶ˣ˦˯˧ˤˮ˶˦ -9{tон  ˥˧˦˟ˢ˪ ˧ˡ˩ ˷ˬ˷ˬ ˨ˣ˷ˬ ˡˠˮˣ ,

 .˸ˣˬ˧˞˸ˬ ˥˸ˬ ˸ˣˬ˶ 

 

 ˦ ˲ˣ˞ ˡˬ˴ ˫˰ ˫˧˪ˣ˷˩ˬ ˧ˮ˷˧˧˥ ˪˷ ˸ˣˮˣ˩˸ ˧: 

˟˶ˣ ˧˦˵˲ˬˣ˵ ˟ˣ˴˧˰- ˧ ˸˧˪˩˸ 

 ˰ ˠˬ ˞˪˪ ˧ˣˢ˧ˤ 

 ˫ ˧˪ˣ˷˩ˬ˪ ˢˢˣ˟ˠ ˸ˣ˷˧ˠ˶ 

 ˶ ˧ˢˬ ˢ˟ˣˠ˸ ˭ˬˤ 

 ˫ ˧ˮˣ˷ ˫˧˧˸˟˧˟˯ ˫˧˞ˮ˸˟ ˪ˣ˰˲˪ ˪ˣ˩˧ 

 :˧ˠˣ˪ˮ˞ ˦˪˲ 
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˦˲ˣ˞ ˡˬ˴ ˫˰ ˫˧˪ˣ˷˩ˬ ˭˷˧˧˥ ˪˷ ˧ˠˣ˪ˮ˞ˢ ˦˪˲ˢ ˧   ˵˥˶ˬˢˬ ˰˲˷ˣˬˢ ,˪˟˵˸ˬˢ ˫ˣˡ˞ ˞˶˲ˮ˧˞ˢ ˶ˣ˞ˢ ˸ˬ˴ˣ˰˪ ˫˧˞˸ˬ

  ˪˷ ˸ˣ˲˵˸˷ˢˢ ˣ˞ ˢ˟˶˵ˢ ˸˞ ˰ˣ˟˵˪ ˧ˡ˩ ˢˤ ˧ˠˣ˪ˮ˞ ˥˸ˬ ˪˧˧˩˪ˣ ˡˣˡˬ˪ ˭˸˧ˮ .˫˯ˣ˥ˢ ˦˵˧˧˟ˣ˞ˢ ˪˷ ˫˧ˮ˧˧˲˞ˬˢˣ

 .˪ˣ˷˩ˬˢ 

 

 :˸˧˪˦˧ˠ˧ˡ ˢ˞˧˴˧ 

˦˲ˣ˞ ˡˬ˴ ˫˰ ˫˧˪ˣ˷˩ˬ ˭˷˧˧˥ ˪˷ ˧˪˦˧ˠ˧ˡˢ ˦˪˲ˢ ˧   ,˪ˣ˷˩ˬ ˢˢˣˤˬ ˶˷˞˩ .˪ˣ˷˩ˬ ˸ˣ˥˩ˣˮ˪ ˸˧˶˞ˮ˧˟ ˢ˧˴˵˧ˡˮ˧˞ ˵˲˯ˬ

 x ˦ˣ˲ˢ ˸ˣ˩˧˪ˣˬ-  ˶˞˷ˮ ˦˪ˣ˵ˢ ˥˸ˬ ,˪ˣ˷˩ˬ ˭˧˞ ˶˷˞˩ ,˸˞ˤ ˸ˬˣ˰˪ .˨ˣˬˮ ˦˪ˣ˵ˢ ˥˸ˬ ˸˞ ˨˷ˣˬ˷ ˢˬ ,ˢ˪ˣ˰ ˶ˣ˦˯˧ˤˮ˶˦

 x ˶˵˧ˬ ˪˷ ˫˧˧˪˦˧ˠ˧ˡˢ ˢ˯˧ˮ˩ˢ ˧ˮ˧˲ ˫˰ ˸ˣ˶˧˷˧ ˵˷ˬˬ ˸ˣ˧ˢ˪ ˪ˣ˩˧ ˢˤˢ ˧˪˦˧ˠ˧ˡˢ ˸ˣ˞ˢ .ˢˣ˟ˠ- ˣˬ˩ ˫˧˶˵˟9{tон . 

 ˶ˣ˟˰ ˡˣ˵ ˫ˣ˷˧˧9{tон : 

˞ ˡˬ˴ ˫˰ ˫˧˪ˣ˷˩ˬ ˭˷˧˧˥ ˵˷ˬˬ˪ ˡ˴˧˩ ˫˧ˠˡˬˢ ˢˬˠˣˡ˪ ˡˣ˵ ˭˪ˢ˪ˣ ˦ ˲ ˧  ˫˰9{tон   ˸ˣ˰˴ˬ˞˟!ǊŘǳƛƴƻ L59 : 

const int analogPin = 34; // Analog pin connected to obstacle sensor for analog output 
const int digitalPin = 2; // Digital pin connected to obstacle sensor for digital output 
void setup() { 
  Serial.begin(9600); // Initialize serial communication 
  pinMode(digitalPin, INPUT_PULLUP); // Set digital pin as input with pull-up resistor 
} 
void loop() { 
  int analogValue = analogRead(analogPin); // Read analog value from obstacle sensor 
  int digitalValue = digitalRead(digitalPin); // Read digital value from obstacle sensor 
  Serial.print("Analog Output: "); 
  Serial.print(analogValue); 
  Serial.print("Digital Output: "); 
  Serial.println(digitalValue); 
  delay(100); // Delay for stability 
} 

 

˪˲) ˧ˠˣ˪ˮ˞ ˦t²a x -5!/.( 

 ) ˵˲ˣˡ ˟˥ˣ˶ ˭ˣˮ˲˞t²a) ˧ˠˣ˪ˮ˞˪ ˧˪˦˧ˠ˧ˡ ˶˧ˬˬˣ (5!/  ˫˧˧ˠˣ˪ˮ˞ ˸ˣ˸ˣ˞ ˸˵˲ˢ˪ ˸ˣ˷ˬ˷ˬˢ ˸ˣ˴ˣ˲ˮ ˸ˣ˦˧˷ ˧˸˷ ˭ˢ (

 x ˶˵˧ˬˬ- ˣˬ˩ ˫˧˧˪˦˧ˠ˧ˡ ˫˧˶˵˟9{tон˟ .˱˧˰˯   ˪˷ ˫˧ˠ˷ˣˬˢ ˸˞ ˶ˣ˵˥ˮ ,ˢˤt²a  -x5!/  ,˸ˣˮˣ˩˸ˢ ,˫˧˪ˠ˰ˬˢ ˸˞ ˭˥˟ˮ ,

  ˦˪˲ ˸˵˲ˢ˪ ˡˣ˵ ˸ˣ˞ˬˠˣˡ ˵˲˯ˮ ,˱˯ˣˮ˟ .˫ˢ˧ˮ˧˟ ˫˧˪ˡ˟ˢˢ ˸˞ ˷˧ˠˡˮˣ ,˫ˢ˪˷ ˦˪˲ˢ ˧ˮ˧˧˲˞ˬt²a  -x5!/   x ˶˵˧ˬ˟-  ˶˵˟

9{tон   ˸ˣ˰˴ˬ˞˟!ǊŘǳƛƴƻ L59 . 

 

  ˦˪˲t²a  ˟-9{tон : 

 ) ˵˲ˣˡ ˟˥ˣ˶ ˭ˣˮ˲˞t²a  ˭˧˟ ˧˪˦˧ˠ˧ˡ ˦˪˲ ˪˷ ˶˧ˢˬ ˶˟˰ˬ ˧ˡ˧ ˪˰ ˧ˠˣ˪ˮ˞ ˧˧ˣˬˡ ˸ˣ˸ˣ˞ ˸˶˧˴˧˪ ˸˷ˬ˷ˬˢ ˢ˵˧ˮ˩˦ ˞˧ˢ (

  ˟˴ˬ˟ ˞˴ˬˮ ˸ˣ˞ˢ ˣ˟˷ ˭ˬˤˢ ˭˧˟ ˯˥˧ˢ ˸˞ ˠ˴˧˧ˬˢ ,ˢˡˣ˟˰ˢ ˶ˣˤ˥ˬ ˧ˡ˧ ˪˰ ˰˟˵ˮ ˰˴ˣˬˬˢ ˥˸ˬˢ ˦˪˲ .˨ˣˬˮ˪ ˢˣ˟ˠ ˟˴ˬ

 ˸ˣ˸ˣ˞ .˸˪˪ˣ˩ˢ ˢ˲ˣ˵˸˪ ˢ˞ˣˣ˷ˢ˟ ˢˣ˟ˠt²a   ˸˶˧˴˧ˣ ˰ˣˮˬ ˸ˣ˶˧ˢˬ ,˸ˣ˧˶ˣˮ ˪˷ ˸ˣ˶˧ˢ˟˟ ˢ˦˧˪˷˪ ˪˪˩ ˨˶ˡ˟ ˫˧˷ˬ˷ˬ

 .˰ˬ˷ ˧˪˧˪˴ 

 

  ˦˪˲ ˶ˣ˟˰ ˪ˠ˰ˬt²a : 

 ˦˪˲ ˶ˣ˟˰ ˪ˠ˰ˬˢt²a  ˟-9{tон   ˦˪˲ ˭˧˲ ˶ˣ˟˧˥ ˪˪˩ ˨˶ˡ˟ ˪˪ˣ˩t²a   ˭ˣˠ˩ ,˧ˣ˴˶ˢ ˟˧˩˶˪[95  x ˶˵˧ˬˢ .˰ˣˮˬ ˶˟˧˧˶ˡ ˣ˞ -

˟ ˶˵9{tон   ˧ˮ˧˲ ˵˲˯ˬt²a  .˫˧ˮ˵˸ˢ ˶˲˯ˬ˟ ˸˧ˮˬˤ ˣ˟ ˢ˦˧˪˷ ˫˧˶˷˲˞ˬˢ ,˫˧˟ˣ˶ˬ 

 

  ˦˪˲ ˪˷ ˸ˣˮˣ˩˸t²a : 

 ˸ ˣ˧ˮˣˠ˟˶ˣ ˸ˣ˦˷˲ 
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 s ˡˣ˟˰ ˶ˣˤ˥ˬ ˸ˬ˞˸ˢ ˪˷ ˟˥˶ ˭ˣˣˠˬ 

 ˶ ˧ˢˬ ˢ˟ˣˠ˸ ˭ˬˤ 

 x ˶˵˧ˬ ˧˟˞˷ˬ˟ ˪˧˰˧ ˷ˣˬ˧˷- ˶ ˵˟ 

  ˪˷ ˦˪˲ ˧ˮ˧˧˲˞ˬt²a : 

  ˪˷ ˦˪˲ˢt²a ˢˮ˸˷ˬ ˢˡˣ˟˰ ˶ˣˤ˥ˬ ˫˰ ˰˟ˣ˶ˬ ˪ˠ ˞ˣˢ  (˨ˣˬˮ˪ ˢˣ˟ˠ ˯˥˧)  ˭˸˧ˮ ,ˢˡˣ˟˰ˢ ˶ˣˤ˥ˬ ˸ˬ˞˸ˢ ˧ˡ˧ ˪˰ .

  ˦˪˲ ,˸˞ˤ ˫˰ .˧˟˧˦˵˲˞ˢ ˥˸ˬˢ ˦˪˲˟ ˦ˣ˪˷˪t²a   ˡ˥ˣ˧ˬ˟ ,ˢˣˣˡ˞ ˣ˞ ˷˰˶ ˯˧ˮ˩ˢ˪ ˪ˣ˪˰ˣ ˧˸˧ˬ˞ ˧ˠˣ˪ˮ˞ ˸ˣ˞ ˣˮ˧˞

 .˶˸ˣ˧ ˫˧˩ˣˬˮ ˢˡˣ˟˰ ˧˶ˣˤ˥ˬ˟ 

 

 ˦˪˲5!/  ˟-9{tон : 

) ˧ˠˣ˪ˮ˞˪ ˧˪˦˧ˠ˧ˡ ˶˧ˬˬ5!/  ˣˬ˩ ˞˪˷ .˫˧˵˧ˣˡˬ ˫˧˧ˠˣ˪ˮ˞ ˫˧˥˸ˬ˪ ˫˧˧˪˦˧ˠ˧ˡ ˸ˣ˸ˣ˞ ˶˧ˬˬˢ ˧ˡˣ˰˧˧ ˢ˶ˬˣ˥ ˪ˣˡˣˬ ˞ˣˢ (

t²a ˦˪˲ ,5!/   ˫˧˷˶ˣˡˢ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ ˨˲ˣˢ ˢˤ .˸ˣ˲˧˴˶ ˥˸ˬ ˸ˣˬ˶ ˫˰ ˫˧˧˸˧ˬ˞ ˫˧˧ˠˣ˪ˮ˞ ˸ˣ˸ˣ˞ ˵˲˯ˬ

 .˫˧ˮ˷˧˧˥ ˵˷ˬˬˣ ˣ˧ˡˣ˞ ˸˰ˬ˷ˢ ˭ˣˠ˩ ,˵˧ˣˡˬ ˧ˠˣ˪ˮ˞ ˦˪˲ 

 

 ˦˪˲ ˶ˣ˟˰ ˪ˠ˰ˬ5!/ : 

 x ˶˵˧ˬˢ- ˶˵˟9{tон  ˧˴ˣ˶˰˟ ˡ˧ˣ˴ˬ5!/   .˫˧˧ˠˣ˪ˮ˞ ˸ˣ˸ˣ˞ ˫˧˷˶ˣˡˢ ˫˧˧ˮˣ˴˧˥ ˫˧˟˧˩˶˪ ˸ˣ˶˧˷˧ ˶˟˥˪ ˭˸˧ˮ ˫˸ˣ˞ ,˫˧ˮ˟ˣˬ

 ˦˪˲5!/  ˭˧˲ ˶ˣ˟˧˥˟ ˪˪˩ ˨˶ˡ˟ ˨ˣ˶˩5!/   .˭˷˧˧˥ ˵˷ˬˬ ˣ˞ ˰ˬ˷ ˶˟ˠˬ ˭ˣˠ˩ ,ˡ˰˧ˢ ˟˧˩˶ ˪˷ ˢ˯˧ˮ˩˪ 

 

 ˦˪˲ ˪˷ ˸ˣˮˣ˩˸5!/ : 

 ˱ ˧˴˶ˣ ˵˧ˣˡˬ ˧ˠˣ˪ˮ˞ ˦˪˲ 

 ˫ ˧˩ˣˬˮ ˸ˣˣ˧˰ˣ ˷˰˶ 

ˢˢˣ˟ˠ ˸ˣ˩˧˞˟ ˫˧ˮ˷˧˧˥ˣ ˣ˧ˡˣ˞ ˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ 

 ˪  ˢ˞ˣˣ˷ˢ˟ ˶˸ˣ˧ ˫˧˟ˣ˦ ˵ˣ˧ˡˣ ˢ˧˴ˣ˪ˣˤ˶ ˵˲˯ˬ -t²a 

 ˪˷ ˦˪˲ ˧ˮ˧˧˲˞ˬ5!/ : 

 ˪˷ ˦˪˲ˢ5!/  ˦˪˲ .˶ˡˠˣˬ ˥˸ˬ ˥ˣˣ˦˟ ˸ˣ˲˧˴˶˟ ˸ˣˮ˸˷ˢ˪ ˪ˣ˩˧˷ ,˧˸˧ˬ˞ ˧ˠˣ˪ˮ˞ ˥˸ˬ ˸ˣ˞ ˞ˣˢ5!/   ˸ˣ˸ˣ˞ ˵˲˯ˬ

 ˪  ˢ˞ˣˣ˷ˢ˟ ˶˸ˣ˧ ˫˧˵˧ˣˡˬˣ ˫˧˵˪˥ ˫˧˧ˠˣ˪ˮ˞ -t²a .˧˦˧˶˵ ˞ˣˢ ˵ˣ˧ˡˢ ˫ˢ˟˷ ˫˧ˬˣ˷˧˧ ˶ˣ˟˰ ˧˪˞˧ˡ˧˞˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ , 

 

  ˶ˣ˟˰ ˡˣ˵ ˫ˣ˷˧˧t²a  -x5!/  -˟9{tон : 

 ˦˪˲ ˶ˣ˴˧˪ ˡ˴˧˩ ˫˧ˬ˧ˠˡˬˢ ˢˬˠˣˡ˪ ˡˣ˵ ˧˰˦˵ ˭˪ˢ˪t²a  x -5!/  -˟9{tон   ˸ˣ˰˴ˬ˞˟!ǊŘǳƛƴƻ L59 : 

const int pwmPin = 2; // PWM output pin 
void setup() { 
  pinMode(pwmPin, OUTPUT); // Set PWM pin as output 
} 
void loop() { 
  // Generate PWM signal with varying duty cycle 
  for (int dutyCycle = 0; dutyCycle <= 255; dutyCycle++) { 
    analogWrite(pwmPin, dutyCycle); // Set PWM duty cycle 
    delay(10); // Delay for smooth transition 
  } 
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} 

 

const int dacPin = 25; // DAC output pin 
void setup() { 
  dacWrite(dacPin, 0); // Initialize DAC output 
} 
void loop() { 
  // Generate analog voltage output with varying levels 
  for (int voltage = 0; voltage <= 255; voltage++) { 
    dacWrite(dacPin, voltage); // Set DAC output voltage 
    delay(10); // Delay for smooth transition 
  } 
} 

 

 ˧ˣ˯˧ˮ '˯ˬ1.  ˸˶ˤ˰˟ ˷˪ˣ˷ˬ ˪ˠ ˸˧˧ˮ˟t²a  ˸˶ˤ˰˟ˣ5!/ . 

˧˴˧˪ ˲ˣ˵˯ ˶˟˥ ˪˷ ˸ˣ˞˴ˣ˸ ˢˣˣ˷˸ˣ ˡˣ˵˟ ˸˶ˡˠˢ˷ ˢ˞t²a   ˪˷ ˸ˣ˞˴ˣ˸ˣ5!/ . 

const int pwmPin = 2; // PWM output pin 
const int frequency = 1000; // PWM frequency (Hz) 
void setup() { 
  ledcSetup(0, frequency, 8); // Configure PWM channel 0 
  ledcAttachPin(pwmPin, 0); // Attach PWM channel 0 to the specified pin 
} 
void loop() { 
  for (int dutyCycle = 0; dutyCycle <= 255; dutyCycle++) { 
    ledcWrite(0, dutyCycle); // Set PWM duty cycle 
    delay(10); // Adjust delay for desired frequency 
  } 
  for (int dutyCycle = 255; dutyCycle >= 0; dutyCycle--) { 
    ledcWrite(0, dutyCycle); // Set PWM duty cycle 
    delay(10); // Adjust delay for desired frequency 
  } 
} 

 

const int dacPin = 25; // DAC output pin 
const int maxVoltage = 255; // Maximum DAC output voltage 
void setup() { 
  dacWrite(dacPin, 0); // Initialize DAC output 
} 
void loop() { 
  for (int voltage = 0; voltage <= maxVoltage; voltage++) { 
    dacWrite(dacPin, voltage); // Set DAC output voltage 
    delay(10); // Adjust delay for desired frequency 
  } 
  for (int voltage = maxVoltage; voltage >= 0; voltage--) { 
    dacWrite(dacPin, voltage); // Set DAC output voltage 
    delay(10); // Adjust delay for desired frequency 
  } 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ2  ˸˶ˤ˰˟ ˭˷ ˪ˠ ˸˧˧ˮ˟ .t²a   ˸˶ˤ˰˟ˣ5!/ . 

 ˪˷ ˸ˣ˞˴ˣ˸ ˢˣˣ˷˸ˣ ˡˣ˵˟ ˸˶ˡˠˢ˷ ˢ˞˧˴˧˪ ˲ˣ˵˯ ˶˟˥t²a   ˪˷ ˸ˣ˞˴ˣ˸ˣ5!/ . 
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const int pwmPin = 2; // PWM output pin 
const int frequency = 1000; // PWM frequency (Hz) 
void setup() { 
  ledcSetup(0, frequency, 8); // Configure PWM channel 0 
  ledcAttachPin(pwmPin, 0); // Attach PWM channel 0 to the specified pin 
} 
void loop() { 
  for (int dutyCycle = 0; dutyCycle <= 255; dutyCycle++) { 
    ledcWrite(0, dutyCycle); // Set PWM duty cycle 
    delay(10); // Adjust delay for desired frequency 
  } 
  for (int dutyCycle = 255; dutyCycle >= 0; dutyCycle--) { 
    ledcWrite(0, dutyCycle); // Set PWM duty cycle 
    delay(10); // Adjust delay for desired frequency 
  } 
} 

 

const int dacPin = 25; // DAC output pin 
const int maxVoltage = 255; // Maximum DAC output voltage 
void setup() { 
  dacWrite(dacPin, 0); // Initialize DAC output 
} 
void loop() { 
  for (int voltage = 0; voltage <= maxVoltage; voltage++) { 
    dacWrite(dacPin, voltage); // Set DAC output voltage 
    delay(10); // Adjust delay for desired frequency 
  } 
} 

 

  '˯ˬ ˧ˣ˯˧ˮо ˪ˠ ˸˧˧ˮ˟ .˯ˣˮ˧˯    ˸˶ˤ˰˟t²a  ˸˶ˤ˰˟ˣ5!/ . 

 ˪˷ ˸ˣ˞˴ˣ˸ ˢˣˣ˷˸ˣ ˡˣ˵˟ ˸˶ˡˠˢ˷ ˢ˞˧˴˧˪ ˲ˣ˵˯ ˶˟˥t²a   ˪˷ ˸ˣ˞˴ˣ˸ˣ5!/ . 

const int pwmPin = 2; // PWM output pin 
const int frequency = 1000; // PWM frequency (Hz) 
void setup() { 
  ledcSetup(0, frequency, 8); // Configure PWM channel 0 
  ledcAttachPin(pwmPin, 0); // Attach PWM channel 0 to the specified pin 
} 
void loop() { 
  for (int dutyCycle = 0; dutyCycle <= 255; dutyCycle++) { 
    ledcWrite(0, dutyCycle); // Set PWM duty cycle 
    delay(10); // Adjust delay for desired frequency 
  } 
  for (int dutyCycle = 255; dutyCycle >= 0; dutyCycle--) { 
    ledcWrite(0, dutyCycle); // Set PWM duty cycle 
    delay(10); // Adjust delay for desired frequency 
  } 
} 

 

const int dacPin = 25; // DAC output pin 
const float frequency = 1000.0; // Frequency of the sine wave (Hz) 
const int amplitude = 255; // Amplitude of the sine wave 
void setup() { 
  // No setup is needed for DAC initialization 
} 
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void loop() { 
  float period = 1.0 / frequency; 
  float increment = 2 * PI / (period * 1000); // Frequency normalized to ms 
  for (float t = 0; t < period; t += increment) { 
    int outputValue = amplitude * sin(t); 
    dacWrite(dacPin, outputValue); // Set DAC output voltage 
    delayMicroseconds(10); // Adjust delay for desired frequency 
  } 
} 

 

 

 

 ˡ˪ ˸˪˰˲ˢwD. . 

                       

 

 ˸ˣ˧˶ˣˮRGB  ,˫ˣˡ˞ ˶ˣ˞ ˪˷ ˸ˣˮˣ˷ ˸ˣˬ˴ˣ˰ ˪˷ ˟ˣ˪˧˷ ˧ˡ˧ ˪˰ ˫˧˰˟˴ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˵˧˲ˢ˪ ˫˧˪ˠˣ˯ˬˢ ˫˧ˮˣˣˠˬ ˫˧˟˧˩˶ ˭ˢ

˟ .˪ˣ˥˩ˣ ˵ˣ˶˧˱˧˰˯  ˸ˣ˧˶ˣˮ ˪˷ ˦˪˲ˢ ˧ˮ˧˧˲˞ˬ˟ˣ ˸ˣˮˣ˩˸˟ ,˫˧˪ˠ˰ˬ˟ ˵ˬ˰˸ˮ ,ˢˤRGB ˣ˶˵˧ˬˢ ˸ˣ˰˴ˬ˞˟ ˸ˣ˦˪˷ˮ ˭ˢ ˶˷˞˩-

˟ ˶˵ESP32˟ ˷ˣˬ˧˷ ˭˧˟ ˫˧˪ˡ˟ˢ˟ ˭ˣˡˮ ,˱˯ˣˮ˟ .-PWM x-DAC  ˸ˣ˧˶ˣˮ ˪˰ ˦ˣ˪˷˪ ˧ˡ˩RGB  ˧˸˷˪ ˡˣ˵ ˸ˣ˞ˬˠˣˡ ˵˲˯ˮˣ

 ˸ˣ˰˴ˬ˞˟ ˸ˣ˦˧˷ˢESP32 IDE. 

 ˸ˣ˧˶ˣˮ ˸ˮ˟ˢRGB : 

 ˸ˣ˧˶ˣˮRGB  ˪˩ ˪˷ ˢˬ˴ˣ˰ˢ ˧ˣˮ˧˷ ˧ˡ˧ ˪˰ .˸˥˞ ˢ˪˧˟˥˟ ˸ˣ˟˪ˣ˷ˬˢ (˪ˣ˥˩ˣ ˵ˣ˶˧ ,˫ˣˡ˞) ˸ˣˡˡˣ˟ ˡ˪ ˸ˣ˧˶ˣˮ ˷ˣ˪˷ˬ ˸ˣ˟˩˶ˣˬ

 ˸ˣ˧˶ˣˮ ,˰˟˴ ˟˧˩˶RGB   ˸ˣ˧˶ˣˮ .˫˧˰˟˴ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˶˴˧˧˪ ˸ˣ˪ˣ˩˧LED  ˢ˶ˣ˞˸ ˧ˬˣ˷˧˧˟ ˪˪˩ ˨˶ˡ˟ ˸ˣ˷ˬ˷ˬ ˣ˪˞

 .˫˧˧˸ˣˤ˥ ˫˧˦˵˲˞ˣ ˸ˣˠˣ˴˸ ,˫˧˧˟˧˦˶ˣ˵ˡ 

 ˸˶˵˟˪ ˪ˠ˰ˬLED RGB : 

˟ ˢ˦˧˪˷˪ ˪ˠ˰ˬˢ-RGB LED ) ˰˟˴ ˭˧˲ ˪˩ ˶ˣ˟˧˥ ˪˪˩ ˨˶ˡ˟ ˪˪ˣ˩R,G,B ˭˧˲˪ (GPIO   ˸˪ˣ˩˧ ˪˰˟PWM ˟-ESP32 ˢˤ .

 ˸ˣ˸ˣ˞ ˸ˣ˰˴ˬ˞˟ ˰˟˴ ˪˩ ˸ˬ˴ˣ˰˟ ˸˧˞ˬ˴˰ ˢ˦˧˪˷ ˶˷˲˞ˬPWM. 

 ˸˶˵˟ ˪˷ ˸ˣˮˣ˩˸LED RGB : 
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˸ˣˮˣˣˠˬ ˰˟˴ ˸ˣ˧ˣ˶˷˲˞ 

 ˰ ˟˴ˢ ˸ˬ˴ˣ˰ ˪˰ ˢˮ˧ˡ˰ ˢ˦˧˪˷ 

 ˟ ˣ˪˧˷˪ ˪˵ˣ ˧˦˵˲ˬˣ˵ 

 ˫ ˧˧ˬˮ˧ˡ ˢ˶ˣ˞˸ ˦˵˲˞˪ ˫˧˞˸ˬ 

 ˭˧˟ ˪ˡ˟ˢˢPWM ˪-DAC  ˸˶˵˟ ˶ˣ˟˰LED RGB : 

PWM (Pulse Width Modulation): PWM   ˦˪˲ ˪˷ ˶˧ˢˬ ˧ˣ˟˧˩ˣ ˢ˪˰˲ˢ ˧ˡ˧ ˪˰ ˧ˠˣ˪ˮ˞ ˦˪˲ ˸˧˧ˬˡˢ˪ ˢ˵˧ˮ˩˦ ˞˧ˢ

  ˪˷ ˸˧ˮˣ˰˟˴ ˢ˩˧˯ ˪˩ .˧˪˦˧ˠ˧ˡLED RGB  ˭˧˲˪ ˸˶˟ˣ˥ˬGPIO  ˸˪ˣ˩˧ ˪˰˟PWM ˟-ESP32  ˶ˣˤ˥ˬ ˧ˣˮ˧˷ ˧ˡ˧ ˪˰ .

 ˸ˣ˞ ˪˷ ˢˡˣ˟˰ˢPWM ˦˪˲ ,˸˞ˤ ˫˰ .˰˟˴ ˟˧˩˶ ˪˩ ˪˷ ˢˬ˴ˣ˰ˢ ˸˞ ˫˧˞˸ˢ˪ ˭˸˧ˮ ,PWM  ˫˶ˣˠ˷ ˢˬ ,˧˸˧ˬ˞ ˧ˠˣ˪ˮ˞ ˣˮ˧˞

 .˸ˣ˩ˣˬˮ ˸ˣˬ˴ˣ˰˟ ˟ˣˢ˟ˢ˪ˣ ˰˟˴˟ ˫˧˧˪˞˧˴ˮ˦ˣ˲ ˫˧˵ˣ˧ˡ ˧˞˪ 

 

DAC  :(˧ˠˣ˪ˮ˞˪ ˧˪˦˧ˠ˧ˡ ˶˧ˬˬ)DAC   ˡˣ˰˟ .˫˧˵˧ˣˡˬ ˫˧˧ˠˣ˪ˮ˞ ˫˧˥˸ˬ˪ ˫˧˧˪˦˧ˠ˧ˡ ˸ˣ˸ˣ˞ ˶˧ˬˬˢ ˧ˡˣ˰˧˧ ˢ˶ˬˣ˥ ˪ˣˡˣˬ ˞ˣˢ

ˣ˶˵˧ˬ˪˷- ˫˧˶˵˟ESP32  ˧˴ˣ˶˰ ˷˧DAC  ˪˷ ˰˟˴ ˟˧˩˶ ˪˩˟ ˢ˦˧˪˷˪ ˣˬ˧˞˸˧ ˞˪˷ ˭˩˸˧˧ˣ ˫˶˲˯ˬ˟ ˫˧˪˟ˠˣˬ ˫ˢ ,˫˧ˮ˟ˣˬ

LED RGB ˟ ˷ˣˬ˧˷ˢ ,˸˞ˤ ˫˰ .˧˞ˬ˴˰ ˭˲ˣ˞˟-DAC   ˶˸ˣ˧ ˫˧˵˪˥ ˰˟˴ ˧˶˟˰ˬ ˨˩ˬ ˢ˞˴ˣ˸˩ˣ ,˧˸˧ˬ˞ ˧ˠˣ˪ˮ˞ ˦˪˲ ˵˲˯ˬ

 .˵˧ˣˡˬ ˰˟˴ ˠˣ˴˧˧ˣ 

const int redPin = 2; // PWM pin for controlling red color 
const int greenPin = 4; // PWM pin for controlling green color 
const int bluePin = 5; // PWM pin for controlling blue color 
  
void setup() { 
  pinMode(redPin, OUTPUT); 
  pinMode(greenPin, OUTPUT); 
  pinMode(bluePin, OUTPUT); 
} 
  
void loop() { 
  // Set RGB LED to different colors using PWM 
  analogWrite(redPin, 255); // Full intensity red 
  delay(1000); 
  analogWrite(greenPin, 255); // Full intensity green 
  delay(1000); 
  analogWrite(bluePin, 255); // Full intensity blue 
  delay(1000); 
  analogWrite(redPin, 0); // Turn off red 
  analogWrite(greenPin, 0); // Turn off green 
  analogWrite(bluePin, 0); // Turn off blue 
  delay(1000); 
} 

 

const int redPin = 25; // DAC pin for controlling red color 
const int greenPin = 26; // DAC pin for controlling green color 
const int bluePin = 27; // DAC pin for controlling blue color 
  
void setup() { 
  // No setup is needed for DAC initialization 
} 
  
void loop() { 
  // Set RGB LED to different colors using DAC 
  dacWrite(redPin, 255); // Full intensity red 
  delay(1000); 
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  dacWrite(greenPin, 255); // Full intensity green 
  delay(1000); 
  dacWrite(bluePin, 255); // Full intensity blue 
  delay(1000); 
  dacWrite(redPin, 0); // Turn off red 
  dacWrite(greenPin, 0); // Turn off green 
  dacWrite(bluePin, 0); // Turn off blue 
  delay(1000); 
} 

 

 

 

 

 '˯ˬ ˧ˣ˯˧ˮ1 . ˸˴˶ˢ .ˡ˶˲ˮ˟ ˰˟˴ ˪˩ 

const int redPin = 2; // PWM pin for controlling red color 
const int greenPin = 4; // PWM pin for controlling green color 
const int bluePin = 5; // PWM pin for controlling blue color 
  
void setup() { 
  pinMode(redPin, OUTPUT); 
  pinMode(greenPin, OUTPUT); 
  pinMode(bluePin, OUTPUT); 
} 
  
void loop() { 
  // Run all colors of red 
  for (int intensity = 0; intensity <= 255; intensity++) { 
    analogWrite(redPin, intensity); 
    delay(10); 
  } 
  delay(1000); // Wait for 1 second 
   
  // Run all colors of green 
  for (int intensity = 0; intensity <= 255; intensity++) { 
    analogWrite(greenPin, intensity); 
    delay(10); 
  } 
  delay(1000); // Wait for 1 second 
   
  // Run all colors of blue 
  for (int intensity = 0; intensity <= 255; intensity++) { 
    analogWrite(bluePin, intensity); 
    delay(10); 
  } 
  delay(1000); // Wait for 1 second 
   
  // Turn off all colors 
  analogWrite(redPin, 0); 
  analogWrite(greenPin, 0); 
  analogWrite(bluePin, 0); 
  delay(1000); // Wait for 1 second 
} 

 

const int redPin = 25; // DAC pin for controlling red color 
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const int greenPin = 26; // DAC pin for controlling green color 
const int bluePin = 27; // DAC pin for controlling blue color 
  
void setup() { 
  // No setup is needed for DAC initialization 
} 
  
void loop() { 
  // Run all colors of red 
  for (int voltage = 0; voltage <= 255; voltage++) { 
    dacWrite(redPin, voltage); 
    delay(10); 
  } 
  delay(1000); // Wait for 1 second 
   
  // Run all colors of green 
  for (int voltage = 0; voltage <= 255; voltage++) { 
    dacWrite(greenPin, voltage); 
    delay(10); 
  } 
  delay(1000); // Wait for 1 second 
   
  // Run all colors of blue 
  for (int voltage = 0; voltage <= 255; voltage++) { 
    dacWrite(bluePin, voltage); 
    delay(10); 
  } 
  delay(1000); // Wait for 1 second 
   
  // Turn off all colors 
  dacWrite(redPin, 0); 
  dacWrite(greenPin, 0); 
  dacWrite(bluePin, 0); 
  delay(1000); // Wait for 1 second 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ2 . ˪˩ ˸˴˶ˢ .ˡ˥˧˟ ˫˧˰˟˴ˢ 

 

const int redPin = 2; // PWM pin for controlling red color 
const int greenPin = 4; // PWM pin for controlling green color 
const int bluePin = 5; // PWM pin for controlling blue color 
  
void setup() { 
  pinMode(redPin, OUTPUT); 
  pinMode(greenPin, OUTPUT); 
  pinMode(bluePin, OUTPUT); 
} 
  
void loop() { 
  // Loop through all shades of red 
  for (int r = 0; r <= 255; r++) { 
    analogWrite(redPin, r); 
    // Loop through all shades of green 
    for (int g = 0; g <= 255; g++) { 
      analogWrite(greenPin, g); 
      // Loop through all shades of blue 
      for (int b = 0; b <= 255; b++) { 
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        analogWrite(bluePin, b); 
        delay(10); 
      } 
    } 
  } 
} 

 

const int redPin = 25; // DAC pin for controlling red color 
const int greenPin = 26; // DAC pin for controlling green color 
const int bluePin = 27; // DAC pin for controlling blue color 
  
void setup() { 
  // No setup is needed for DAC initialization 
} 
  
void loop() { 
  // Loop through all shades of red 
  for (int r = 0; r <= 255; r++) { 
    dacWrite(redPin, r); 
    // Loop through all shades of green 
    for (int g = 0; g <= 255; g++) { 
      dacWrite(greenPin, g); 
      // Loop through all shades of blue 
      for (int b = 0; b <= 255; b++) { 
        dacWrite(bluePin, b); 
        delay(10); 
      } 
    } 
  } 
} 

 

 ˰ˣˮˬ ˶˵˟ ˸˪˰˲ˢ .(˧ˮˣ˴˧˥ ˶ˣ˟˧˥) ˣˣ˶˯ 

 ˫ ˧ˮ˧˧˲˞ˬˣ ˸ˣˮˣ˩˸ ,ˢˮ˟ˬ :ˣˣ˶˯ ˧˰ˣˮˬ ˸ˮ˟ˢ 

 :˞ˣ˟ˬ 

ˣˣ˶˯ ˧˰ˣˮˬ   ˸˪ˣ˩˧ˢˣ ˫ˢ˪˷ ˸˵˧ˣˡˬˢ ˢ˦˧˪˷ˢ .˸ˣˮˣ˷ ˸ˣ˧ˮ˩ˬˣ˶˦˵˪˞ ˸ˣ˩˶˰ˬˣ ˢ˧˴ˬˣ˦ˣ˞ ,ˢ˵˧˦ˣ˟ˣ˶˟ ˫˧˧ˮˣ˧˥ ˫˧˟˧˩˶ˬ ˫ˢ

 ˧˟˩˶ ˡ˰ˣ ˢ˵˧˦ˣ˟ˣ˶ ˸ˣ˰ˣ˶ˤˬ ˪˥ˢ ˫˧ˬˣ˷˧˧˟ ˟˶ ˨˶˰ ˧˪˰˟˪ ˫˸ˣ˞ ˫˧˩˲ˣˢ ˫ˣ˵˧ˬ ˪˰ ˶ˣˬ˷˪RC ˟  .˱˧˰˯  ,ˢˮ˟ˬ˟ ˵ˬ˰˸ˮ ˢˤ

.˫˧˰ˣˮˬ ˪˷ ˫˧˶˥˞ ˫˧ˠˣ˯˪ ˣˣ˶˯ ˧˰ˣˮˬ ˭˧˟ ˫˧˪ˡ˟ˢ˟ˣ ˫˧ˮ˧˧˲˞ˬ˟ ,˸ˣˮˣ˩˸˟ 

 :ˣˣ˶˯ ˧˰ˣˮˬ ˪˷ ˢˮ˟ˬ 

 :˫˧˧ˤ˩˶ˬ ˫˧˟˧˩˶ˬ ˶˲˯ˬˬ ˟˩˶ˣˬ ˣˣ˶˯ ˰ˣˮˬ 

 ˰ˣˮˬDC ˰ˣˮˬ ˞˧ˢ ˣˣ˶˯ ˰ˣˮˬ ˪˷ ˢ˟˧˪ˢ :DC.ˢ˩ˣˬˮ ˸ˣ˶˧ˢˬ ˧ˮ˧˧˲˞ˬˣ ˢˣ˟ˠ ˦ˮˬˣˬ ˫˰ ˪˪˩ ˨˶ˡ˟ , 

ˣˣ˶˯ ˧˰ˣˮˬ :˫˧˩ˣ˪˧ˢ ˸˟˧˸  .ˣ˪˷ ˦ˮˬˣˬˢ ˸˵ˣ˲˸ ˸˪ˡˠˢ ˨ˣ˸ ˰ˣˮˬˢ ˸ˣ˶˧ˢˬ ˸˸˥˲ˢ˪ ˫˧˩ˣ˪˧ˢ ˸˟˧˸ ˫˧˪˪ˣ˩ 

 ˫ˣ˵˧ˬ ˸˞ ˵˧ˣˡˬ˟ ˰ˣ˟˵˪ ˧ˡ˩ (ˡˡˣ˵ˬ ˣ˞ ˶˦ˬˣ˧˴ˮ˦ˣ˲) ˟ˣ˷ˬ ˭ˣˮˠˮˬ ˪˪ˣ˩ ,ˢ˶˵˟ ˧˪ˠ˰ˬ˟ ˫˧ˡ˧ˣ˴ˬ ˣˣ˶˯ ˧˰ˣˮˬ :ˢ˶˵˟ ˧˪ˠ˰ˬ

.˰ˣˮˬˢ 

 ˸ˣ˟˧˟˯˪ ˪˪˩ ˨˶ˡ˟ ˪˟ˠˣˬ ,˶ˡˠˣˬ ˥ˣˣ˦˟ ˟˟ˣ˸˯ˢ˪ ˰ˣˮˬˢ ˶˧˴˪ ˶˷˲˞ˬ ˢˤ ˭ˣˮˠˮˬ :˫ˣ˵˧ˬ ˭ˣˮˠˮˬ180  ˣ˞360  .˸ˣ˪˰ˬ 

:ˣˣ˶˯ ˧˰ˣˮˬ ˪˷ ˸ˣˮˣ˩˸ 

  ˫˧˷˶ˣˡˢ ˫˧ˬˣ˷˧˧ ˶ˣ˟˰ ˫˧˧˪˞˧ˡ˧˞˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫ˬˣ˵˧ˬ ˪˰ ˵˧ˣˡˬ˟ ˦ˣ˪˷˪ ˫˧˪ˣ˩˧ ˣˣ˶˯ ˧˰ˣˮˬ :˸˵˧ˣˡˬ ˫ˣ˵˧ˬ ˸˶˵˟

.˸˵˧ˣˡˬ ˢ˰ˣˮ˸ 
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  ˸ˣˬ˧˷ˬ˪ ˫˧ˬ˧˞˸ˬ˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˢˢˣ˟ˠ ˦ˮˬˣˬ ˸˵ˣ˲˸ ˫˧˰˧˴ˬ ˣˣ˶˯ ˧˰ˣˮˬ ,˧˦˵˲ˬˣ˵ˢ ˫˪ˡˣˠ ˸ˣ˶ˬ˪ :ˢˣ˟ˠ ˦ˮˬˣˬ

 .˧˸ˣ˰ˬ˷ˬ ˥ˣ˩ ˸ˣ˷˶ˣˡˢ 

 ˭ˬˤ˟ ˸ˣˬ˞˸ˢˣ ˵˧ˣˡˬ ˫ˣ˵˧ˬ ˸˶˷˲˞ˬˣ ,˰ˣˮˬˢ ˫ˣ˵˧ˬ ˸˞ ˭ˬˤˢ ˪˩ ˸˶˦ˮˬˢ ˟ˣ˷ˬ ˸˩˶˰ˬ ˫˧˟˪˷ˬ ˣˣ˶˯ ˧˰ˣˮˬ :˟ˣ˷ˬ ˸˩˶˰ˬ

.˸ˬ˞ 

  ˸˵˧ˣˡˬ ˢ˰ˣˮ˸ ˥˧˦˟ˬˢ ,˶ˣˠ˯ ˪ˠ˰ˬ˟ ˢ˶˵˟ ˸˩˶˰ˬ˟ ˫˧˪˰ˣ˲ ˣˣ˶˯ ˧˰ˣˮˬ ,˫ˢ˪˷ ˟ˣ˷ˬˢ ˸˩˶˰ˬ ˫˰ :ˢ˶ˣˠ˯ ˢ˞˪ˣ˪ ˸˶˵˟

 .ˢ˟˧ˠˬˣ 

  ˫˧ˬˣ˷˧˧˪ ˫˧ˬ˧˞˸ˬˣ ˢ˧ˠ˶ˮ˞˟ ˫˧˧ˮˣ˩˯˥˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˸˧˯˥˧ ˨ˣˬˮ ˵˲˯ˢ ˫˧˩˶ˣ˴ ˣˣ˶˯ ˧˰ˣˮˬ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴

 .ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ 

 :ˣˣ˶˯ ˧˰ˣˮˬ ˪˷ ˫˧ˮ˧˧˲˞ˬ 

 ˸˵˧ˣˡˬ ˢ˦˧˪˷ ˶˷˲˞ˬ˷ ˢˬ ,˫˧˶˥˞ ˫˧˰ˣˮˬ ˧ˠˣ˯˪ ˢ˞ˣˣ˷ˢ˟ ˶˸ˣ˧ ˸ˣ˩ˣˬˮ ˸ˣ˧ˣ˶˧ˢˬ˟ ˪˪˩ ˨˶ˡ˟ ˫˧˪˰ˣ˲ ˣˣ˶˯ ˧˰ˣˮˬ :˸ˣ˶˧ˢˬ

 .ˢ˵˪˥ ˢ˰ˣˮ˸ˣ 

 .˸ˣ˩ˣˬˮ ˸ˣ˧ˣ˶˧ˢˬ˟ ˡ˥ˣ˧ˬ˟ ,˧˸ˣ˰ˬ˷ˬ ˥ˣ˩ ˪˧˰˲ˢ˪ ˫ˢ˪ ˸˶˷˲˞ˬˢ ,ˢˢˣ˟ˠ ˦ˮˬˣˬ ˸˵ˣ˲˸ ˫˧˰˧˴ˬ ˣˣ˶˯ ˧˰ˣˮˬ :˦ˮˬˣˬ 

 .˵˧ˣˡˬ ˫ˣ˵˧ˬ ˫˧˥˧˦˟ˬˢ ,˟ˣ˷ˬˢ ˭ˣˮˠˮˬˣ ˢ˶ˣˠ˯ ˢ˞˪ˣ˪˟ ˢ˶˵˟ˢ ˸˩˶˰ˬ˪ ˸ˣˡˣˢ ,˵ˣ˧ˡ˟ ˫˧ˮ˧˧˦˴ˬ ˣˣ˶˯ ˧˰ˣˮˬ :˵ˣ˧ˡ 

 ˪˰ ˰˶˸˷ˬ ˪˪˩ ˨˶ˡ˟ ,˪˟ˠˣˬ ˣˣ˶˯ ˧˰ˣˮˬ ˪˷ ˫ˣ˵˧ˬˢ ˥ˣˣ˦ :˫ˣ˵˧ˬ ˥ˣˣ˦180  ˣ˞360 .˰ˣˮˬˢ ˟ˣ˴˧˰˪ ˫˞˸ˢ˟ ,˸ˣ˪˰ˬ 

 .˟ˣ˷ˬ ˰ˡ˧ˬˣ ˢ˶˵˟ ˸ˣ˸ˣ˞ ˨ˬ˯ ˪˰ ˫ˬˣ˵˧ˬ ˸˞ ˸ˣ˶˧ˢˬ˟ ˫˧ˮˣˣ˩ˬˣ ,˫˧˶˧ˢˬ ˢ˟ˣˠ˸ ˧ˮˬˤ ˫˧ˠ˧˴ˬ ˣˣ˶˯ ˧˰ˣˮˬ :ˢ˟ˣˠ˸ ˭ˬˤ 

 :˫˧˶˥˞ ˫˧˰ˣˮˬ ˧ˠˣ˯˪ ˣˣ˶˯ ˧˰ˣˮˬ ˭˧˟ ˪ˡ˟ˢˢ 

 ˧˰ˣˮˬDC ˧˰ˣˮˬ˪ ˡˣˠ˧ˮ˟ :DC ˥ˣˣ˦˟ ˫˧˧˲˧˴˲˯ ˫˧ˬˣ˵˧ˬ˪ ˟˟ˣ˸˯ˢ˪ ˫˧˪ˣ˩˧ ˣˣ˶˯ ˧˰ˣˮˬ ,ˡ˥˞ ˭ˣˣ˧˩˟ ˸ˣ˲˧˴˶˟ ˫˧˟˟ˣ˸˯ˬˢ ,

 .˫ˢ˪˷ ˶ˡˠˣˬˢ 

 ˢ˶˵˟ˢ ˸˩˶˰ˬ ˸ˣ˩ˤ˟ ˸ˣ˶˧ˢˬ˟ˣ ˸ˣˮ˰˧ˢ˟ ˫˧ˮ˧˧˦˴ˬ ˣˣ˶˯ ˧˰ˣˮˬ ,˵˧ˣˡˬ ˫ˣ˵˧ˬ ˫ˠ ˫˧˰˧˴ˬ ˡ˰˴ ˧˰ˣˮˬ˷ ˡˣ˰˟ :ˡ˰˴ ˧˰ˣˮˬ

 .ˢ˶ˣˠ˯ ˢ˞˪ˣ˪˟ ˫ˢ˪˷ 

 ˧˰ˣˮˬDC ) ˸ˣ˷˶˟ˬ ˞˪˪BLDC ˧˰ˣˮˬ˪ :(BLDC   ˸ˣ˥˲˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˣˣ˶˯ ˧˰ˣˮˬ ˪˷ ˸˵˧ˣˡˬ ˫ˣ˵˧ˬ ˸˶˵˟ ˭˧˞

.˵˧ˣˡˬ ˫ˣ˵˧ˬ ˫˧˷˶ˣˡˢ ˫˧ˬˣ˷˧˧˪ ˫˧ˬ˧˞˸ˬ 

˪˫ˣ˩˧˯ , ˸˵ˣ˲˸ ,˧˦˵˲ˬˣ˵ˢ ˫˪ˡˣˠ ˫˰ .˸˵˧ˣˡˬ ˢ˰ˣˮ˸ ˸˶˵˟ ˫˧˷˶ˣˡˢ ˫˧ˬˣ˷˧˧ ˶ˣ˲˯ˮ˧˞˟ ˰˧˶˩ˬ ˡ˧˵˲˸ ˫˧˞˪ˬˬ ˣˣ˶˯ ˧˰ˣˮˬ

 ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .˸ˣˮˣ˷ ˸ˣ˧ˮ˩ˬˣ˶˦˵˪˞ ˸ˣ˩˶˰ˬˣ ˢ˧˴ˬˣ˦ˣ˞ ,ˢ˵˧˦ˣ˟ˣ˶˟ ˫˧˧˥˶˩ˢ ˫ˢ ,˫ˢ˪˷ ˵˧ˣˡˬˢ ˫ˣ˵˧ˬˢˣ ˢˢˣ˟ˠˢ ˦ˮˬˣˬˢ

˥ˣ ˫˧˯ˡˮˢˬ ,ˣˣ˶˯ ˧˰ˣˮˬ ˪˷ ˫˧ˮ˧˧˲˞ˬˢˣ ˸ˣˮˣ˩˸ˢ ,ˢˮ˟ˬˢ  ˸˶˵˟ ˸ˣˮˣ˶˸˲ ˸˶˧˴˧˪ ˫ˢ˪˷ ˸ˣ˪ˣ˩˧ˢ ˸˞ ˱ˮˬ˪ ˫˧˪ˣ˩˧ ˫˧˟˟ˣ

 .˫˧˵˧ˣˡˬˣ ˫˧˪˧˰˧ ˢ˰ˣˮ˸ 

 '˯ˬ ˧ˣ˯˧ˮ1 ˸˪˰˲ˢ . :˸ˣˡ˥ˣ˧ˬ ˸ˣ˧ˣˣˤ˪ ˣˣ˶˯ ˰ˣˮˬ 

#include <ESPServo.h> 
Servo servoMotor;  // Create a servo object 
const int servoPin = 2;  // GPIO pin connected to the servo 
void setup() { 
  servoMotor.attach(servoPin);  // Attach the servo object to the GPIO pin 
} 
void loop() { 
  // Move the servo to the 0-degree position (minimum angle) 
  servoMotor.write(0); 
  delay(1000);  // Wait for 1 second 
  // Move the servo to the 90-degree position (middle angle) 
  servoMotor.write(90); 
  delay(1000);  // Wait for 1 second 
  // Move the servo to the 180-degree position (maximum angle) 
  servoMotor.write(180); 
  delay(1000);  // Wait for 1 second 
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} 

 

 '˯ˬ ˧ˣ˯˧ˮ2 .  ˣˣ˶˯ ˰ˣˮˬ ˸ˤˤˢ .˸˧˸˶ˡ˯ ˢ˶ˣ˴˟ 

#include <ESPServo.h> 
Servo servoMotor;  // Create a servo object 
const int servoPin = 2;  // GPIO pin connected to the servo 
void setup() { 
  servoMotor.attach(servoPin);  // Attach the servo object to the GPIO pin 
} 
void loop() { 
  // Sweep the servo motor from 0 to 180 degrees 
  for (int angle = 0; angle <= 180; angle++) { 
    servoMotor.write(angle); 
    delay(10);  // Adjust delay for smoother motion 
  } 
  // Sweep the servo motor from 180 to 0 degrees 
  for (int angle = 180; angle >= 0; angle--) { 
    servoMotor.write(angle); 
    delay(10);  // Adjust delay for smoother motion 
  } 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ3 .˶˦ˬˣ˧˴ˮ˦ˣ˲ ˸˶ˤ˰˟ ˣˣ˶˯ ˰ˣˮˬ ˸ˤˤˢ . 

#include <ESPServo.h> 
Servo servoMotor;  // Create a servo object 
const int servoPin = 2;       // GPIO pin connected to the servo 
const int potentiometerPin = 34;  // Analog pin connected to the potentiometer 
int potValue;                 // Variable to store potentiometer value 
void setup() { 
  servoMotor.attach(servoPin);  // Attach the servo object to the GPIO pin 
} 
void loop() { 
  // Read the value of the potentiometer 
  potValue = analogRead(potentiometerPin); 
  // Map the potentiometer value (0-4095) to servo angle (0-180) 
  int angle = map(potValue, 0, 4095, 0, 180); 
  // Set the servo angle based on the potentiometer value 
  servoMotor.write(angle); 
  delay(20);  // Adjust delay for smoother motion 
} 
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 ˰ˣˮˬ ˶˵˟ ˸˪˰˲ˢ5/. 

   

 

  ˧˰ˣˮˬ5/   ,˸ˣ˦˷˲ˢ ˪˷˟ ,˫˧˟˧˟˥˸ ˫˧˦˵˧ˣ˶˲ ˡ˰ˣ ˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞ˬ ˪˥ˢ ,˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˟ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˫˧˞˴ˬˮ

  .˫ˢ˪˷ ˸ˣ˧ˮˣˠ˟˶ˢˣ ˸ˣˮ˧ˬ˞ˢ˱˧˰˯˟  ˧˰ˣˮˬ ˪˷ ˫˧ˮ˧˧˲˞ˬˢˣ ˸ˣˮˣ˩˸ˢ ,ˢˮ˟ˬˢ ˸˞ ˶ˣ˵˥ˮ ,ˢˤ5/  ˡ˴˧˩ ˵˧ˬ˰ˮ ˭˩ˬ ˶˥˞˪ˣ ,

 ˰ˣˮˬ˟ ˦ˣ˪˷˪5/   ˰ˣˮˬˢ ˶˟˧˧˶ˡ ˸ˣ˰˴ˬ˞˟[нфу   ˭ˣˮ˲˞ ˫˰t²a . 

  ˧˰ˣˮˬ ˪˷ ˢˮ˟ˬ5/ : 

  ˧˰ˣˮˬ5/  :˥˸˲ˬ ˧˟˧˩˶ˬ ˶˲˯ˬˬ ˫˧˟˩˶ˣˬ 

 .˧˦ˮˠˬˢ ˢˡ˷ˢ ˸˶˧˴˧ ˪˰ ˧˞˶˥˞ˢ ˦ˮˠˬˣ˶˦˵˪˞ˢ ˣ˞ ˦ˮˠˬˢ ˞˴ˬˮ ˣ˟˷ ,˰ˣˮˬˢ ˪˷ ˥˧˧ˮˢ ˵˪˥ˢ :˶ˣ˦˦˯ 

  ˫˰ ˢ˧˴˵˞˶˦ˮ˧˞ ˫˧˧˵ˬˢ ,˸˧ˤ˩˶ˬ ˢ˟˧˪ ˟˧˟˯ ˫˧˲˲ˣ˪ˬ ˪˧˸ ˧˪˧˪˯ ˫˰ ˪˪˩ ˨˶ˡ˟ ,˰ˣˮˬˢ ˪˷ ˟˟ˣ˸˯ˬˢ ˵˪˥ˢ :˶ˣ˦ˣ˶

 .˸˧˟ˣ˟˧˯ ˢ˰ˣˮ˸ ˶˴˧˧˪ ˧ˡ˩ ˧˦ˮˠˬˢ ˢˡ˷ˢ 

 .˱˧˴˶ ˟ˣ˟˧˯ ˥˧˦˟ˬ˷ ˢˬ ,˶ˣ˦ˣ˶ˢ ˧˪ˣ˸˧˲ ˨˶ˡ ˫˶ˤˢ ˸ˬ˧˶ˤ ˭ˣˣ˧˩ ˸˞ ˨˲ˣˢ˷ ˸˪˴ˣ˲ˬ ˸˰˟˦ ˭˵˸ˢ :˶ˣ˦˦ˣˬˣ˵ 

 .˶ˣ˦ˣ˶ˢ ˧˪ˣ˸˧˲ ˨˶ˡ ˫ˣ˶ˤ˪ ˫˶ˤ˪ ˫˧˶˷˲˞ˬˣ ,˶ˣ˦˦ˣˬˣ˵ˢ ˫˰ ˧˪ˬ˷˥ ˰ˠˬ ˪˰ ˫˧˶ˬˣ˷ˢ ˭ˬ˥˲ ˧˯˯ˣ˟ˬ ˫˧˰ˠˬ :˸ˣ˷˶˟ˬ 

 ˧˰ˣˮˬ ˪˷ ˸ˣˮˣ˩˸5/ : 
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 ˧˰ˣˮˬ˪ :ˢ˦ˣ˷˲ ˢ˧˧ˮ˟5/  .ˢ˵ˣˤ˥˸˪ˣ ˶ˣ˴˧˧˪ ˫˧˪˵ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫˧˟˧˩˶ ˦˰ˬˬ ˟˩˶ˣˬˢ ˦ˣ˷˲ ˟ˣ˴˧˰ ˷˧ 

  ˧˰ˣˮˬ :˧ˮˣˣ˧˩ ˣˡ ˟ˣ˟˧˯5/   .˶ˣ˦ˣ˶ˢ ˧˪ˣ˸˧˲ ˨˶ˡ ˫˶ˤˢ ˸ˬ˧˶ˤ ˭ˣˣ˧˩ ˨ˣ˲˧ˢ ˧ˡ˧ ˪˰ ˫˧ˮˣˣ˧˩ˢ ˧ˮ˷˟ ˟˟ˣ˸˯ˢ˪ ˫˧˪ˣ˩˧ 

 ˧˰ˣˮˬ ˪˷ ˸ˣ˶˧ˢˬ˟ ˦ˣ˪˷˪ ˭˸˧ˮ :ˢˮ˸˷ˬ ˸ˣ˶˧ˢˬ5/   ˸ˣ˯˧ˣ ˶˷˲˞ˬˢ ,˰ˣˮˬ˪ ˫˧˵˲ˣ˯ˬˢ ˫˶ˤˢ ˣ˞ ˥˸ˬˢ ˸ˬ˞˸ˢ ˧ˡ˧ ˪˰

 .˵˧ˣˡˬ ˸ˣ˶˧ˢˬ 

 ˧˰ˣˮˬ :ˢˣ˟ˠ ˦ˮˬˣˬ5/  .˧˸ˣ˰ˬ˷ˬ ˥ˣ˩ ˫˧˷˶ˣˡˢ ˫˧ˬˣ˷˧˧˪ ˫˧ˬ˧˞˸ˬ˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˢˢˣ˟ˠ ˦ˮˬˣˬ ˸˵ˣ˲˸ ˫˧˰˧˴ˬ 

 ˧˰ˣˮˬ ˪˷ ˫˧ˮ˧˧˲˞ˬ5/ : 

  ˧˰ˣˮˬ :˸ˣ˶˧ˢˬ5/  .˯ˬˣ˰ˢˣ ˥˸ˬˢ ˧˞ˮ˸˪ ˫˞˸ˢ˟ ,˸ˣˮ˸˷ˬ ˸ˣ˧ˣ˶˧ˢˬ˟ ˪˪˩ ˨˶ˡ˟ ˫˧˪˰ˣ˲ 

  ˧˰ˣˮˬ :˦ˮˬˣˬ5/  .ˢ˪ˣ˰ ˸ˣ˶˧ˢˬˢ˷ ˪˩˩ ˸˥ˣ˲ ˦ˮˬˣˬˢ˷˩ ,˸ˣ˩ˣˬˮ ˸ˣ˧ˣ˶˧ˢˬ˟ ˢˢˣ˟ˠ ˦ˮˬˣˬ ˸˵ˣ˲˸ ˫˧˵˲˯ˬ 

 ˧˰ˣˮˬ :˸ˣ˪˧˰˧5/  .˫˧˧˪ˬ˧ˮ˧ˬ ˫˧ˡ˯˲ˢ ˫˰ ˸˧ˮ˩ˬ ˢ˧ˠ˶ˮ˞˪ ˸˧˪ˬ˷˥ ˢ˧ˠ˶ˮ˞ ˫˧˶˧ˬˬˣ ,˸˧˯˥˧ ˫˧˪˧˰˧ 

 ˧˰ˣˮˬ :ˢ˰ˮ˸ˢ ˧ˮ˧˧˲˞ˬ5/  .˸ˣ˶˧ˢˬ˟ ˳˧˞ˢ˪ˣ ˢ˧˴˶ˮ˧˞ˢ ˪˰ ˶˟ˠ˸ˢ˪ ˫ˢ˪ ˶˷˲˞ˬˢ ,˟ˣ˦ ˢ˰ˮ˸ˢ ˦ˮˬˣˬ ˫˧ˠ˧˴ˬ 

  ˧˰ˣˮˬ ˭˧˟ ˪ˡ˟ˢˢ5/  :˫˧˶˥˞ ˫˧˰ˣˮˬ ˧ˠˣ˯˪ 

  ˧˰ˣˮˬ!/  ˧˰ˣˮˬ˪ ˡˣˠ˧ˮ˟ :!/  ˧˰ˣˮˬ ,˫˧˟˩˶ˣˬ ˢ˶˵˟ ˧ˮˣˮˠˮˬ ˫˧˷˶ˣˡˣ ˭˧˲ˣ˪˧˥ ˫˶ˤ ˪˰ ˫˧˪˰ˣ˲ˢ ,5/   ˶˷˧ ˫˶ˤ ˪˰ ˫˧˪˰ˣ˲

 .˶˸ˣ˧ ˸ˣ˦ˣ˷˲ ˸ˣ˶˧ˢˬ ˸˶˵˟ ˸ˣ˧ˣ˶˷˲˞ ˫˧˰˧˴ˬˣ 

  ˧˰ˣˮˬ5/ ) ˸ˣ˷˶˟ˬ ˞˪˪.[5/ ˧˰ˣˮˬ :(.[5/   ˸ˣ˷˧˶ˡ ˨˩ˬ ˢ˞˴ˣ˸˩ˣ ,˫˧˶ˣ˦˦ˣˬˣ˵˟ˣ ˸ˣ˷˶˟ˬ˟ ˨˶ˣ˴ˢ ˸˞ ˫˧˪˦˟ˬ

  ˧˰ˣˮˬ˪ ˢ˞ˣˣ˷ˢ˟ ˸˥˲ˣˬ ˧˞˪˟ˣ ˶˸ˣ˧ ˸ˣ˩ˣˬˮ ˢ˵ˣˤ˥˸5/  .˫˧˧˸˶ˣ˯ˬ 

  ˧˰ˣˮˬ ,˸˵˧ˣˡˬ ˫ˣ˵˧ˬ ˸˶˵˟ ˫˧˰˧˴ˬ ˡ˰˴ ˧˰ˣˮˬ˷ ˡˣ˰˟ :ˡ˰˴ ˧˰ˣˮˬ5/   ˢˮ˸˷ˬ ˸ˣ˶˧ˢˬ ˫˧˷˶ˣˡˢ ˫˧ˬˣ˷˧˧˟ ˫˧ˮ˧˧˦˴ˬ

 x ˡ ˟ˣ˟˧˯ˣ- .˧ˮˣˣ˧˩ 

 ˰ˣˮˬ˟ ˢ˦˧˪˷5/    ˫˰[нфу  x -t²a : 

  ˰ˣˮˬˢ ˶˟˧˧˶ˡ[нфу  ˧˰ˣˮˬ˟ ˢ˦˧˪˷˪ ˸˧˶˪ˣ˲ˣ˲ ˢ˶˧˥˟ ˞ˣˢ5/ ˣ˶˵˧ˬ ˫˰- ˣˬ˩ ˫˧˶˵˟9{tонˣˡ ˢ˦˧˪˷ ˶˷˲˞ˬ ˞ˣˢ . -

˩  ˧˰ˣˮˬ ˧ˮ˷ ˪˷ ˸˧ˮˣˣ˧5/   ˭ˣˮ˲˞˟ ˨ˬˣ˸ˣt²a  .˸ˣ˶˧ˢˬ ˸˶˵˟˪ 

9{tон DtLhм ππҔ          LbмππππππππππҔ           h¦¢м  aƻǘƻǊ ! 

9{tон DtLhн ππҔ          LbнππππππππππҔ           h¦¢н  aƻǘƻǊ ! 

9{tон DtLhо ππҔ          9b!ψ!πππππҔ           9ƴŀōƭŜό{ǇŜŜŘύ  aƻǘƻǊ ! 

9{tон DtLhп ππҔ          LbоππππππππππҔ           h¦¢о  aƻǘƻǊ . 

9{tон DtLhр ππҔ          LbпππππππππππҔ           h¦¢п  aƻǘƻǊ . 

9{tон DtLhс ππҔ          9b!ψ.πππππҔ           9ƴŀōƭŜό{ǇŜŜŘύ  aƻǘƻǊ . 

 '˯ˬ ˧ˣ˯˧ˮ1 x ˮˬ ˪˷ ˸˧˯˧˯˟ ˢ˪˰˲ˢ .  ˰5/ . 

#define IN1 1 
#define IN2 2 
#define ENA 3  // PWM pin for Motor A speed control 
  
void setup() { 
  pinMode(IN1, OUTPUT); 
  pinMode(IN2, OUTPUT); 
  pinMode(ENA, OUTPUT); 
} 
  
void loop() { 
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  // Set direction and speed for Motor A 
  digitalWrite(IN1, HIGH);  // Set direction forward 
  digitalWrite(IN2, LOW); 
  analogWrite(ENA, 200);  // Set PWM duty cycle (0-255) for speed control 
  delay(2000);  // Run for 2 seconds 
   
  // Stop Motor A 
  analogWrite(ENA, 0);  // Set PWM duty cycle to 0 for stop 
  delay(1000);  // Wait for 1 second 
   
  // Set direction and speed for Motor A in reverse 
  digitalWrite(IN1, LOW);  // Set direction reverse 
  digitalWrite(IN2, HIGH); 
  analogWrite(ENA, 150);  // Set PWM duty cycle for reverse speed control 
  delay(2000);  // Run for 2 seconds 
   
  // Stop Motor A 
  analogWrite(ENA, 0);  // Stop motor 
  delay(1000);  // Wait for 1 second 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ2  ˰ˣˮˬ ˪˷ ˸˧˯˧˯˟ ˢ˪˰˲ˢ .5/  .˸ˣ˶˧ˢˬ ˧ˣˮ˧˷ ˫˰ 

#define ENA 5 // PWM pin for Motor A speed control 
#define IN1 4 
#define IN2 3 
void setup() { 
  pinMode(IN1, OUTPUT); 
  pinMode(IN2, OUTPUT); 
  pinMode(ENA, OUTPUT); 
} 
void loop() { 
  // Increase motor speed 
  for (int speed = 0; speed <= 255; speed++) { 
    analogWrite(ENA, speed); // Adjust PWM value for speed control 
    digitalWrite(IN1, HIGH); // Set direction forward 
    digitalWrite(IN2, LOW); 
    delay(10); // Adjust delay for smooth speed increase 
  } 
  delay(1000); // Wait for 1 second 
  // Decrease motor speed 
  for (int speed = 255; speed >= 0; speed--) { 
    analogWrite(ENA, speed); // Adjust PWM value for speed control 
    digitalWrite(IN1, HIGH); // Set direction forward 
    digitalWrite(IN2, LOW); 
    delay(10); // Adjust delay for smooth speed decrease 
  } 
  delay(1000); // Wait for 1 second 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ3 ˪˷ ˸˧˯˧˯˟ ˢ˪˰˲ˢ .2  ˰ ˣˮˬ˫˧  5/ . 

#define ENA 5 // PWM pin for Motor A speed control 
#define IN1 4 
#define IN2 3 
#define ENB 6 // PWM pin for Motor B speed control 
#define IN3 7 
#define IN4 8 
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void setup() { 
  pinMode(IN1, OUTPUT); 
  pinMode(IN2, OUTPUT); 
  pinMode(ENA, OUTPUT); 
  pinMode(IN3, OUTPUT); 
  pinMode(IN4, OUTPUT); 
  pinMode(ENB, OUTPUT); 
} 
void loop() { 
  // Move Motor A forward and Motor B backward 
  analogWrite(ENA, 200); // Adjust PWM value for Motor A speed control 
  digitalWrite(IN1, HIGH); 
  digitalWrite(IN2, LOW); 
  analogWrite(ENB, 150); // Adjust PWM value for Motor B speed control 
  digitalWrite(IN3, LOW); 
  digitalWrite(IN4, HIGH); 
  delay(2000); // Run for 2 seconds 
  // Stop both motors 
  analogWrite(ENA, 0); 
  analogWrite(ENB, 0); 
  delay(1000); // Wait for 1 second 
} 

 

  '˯ˬ ˧ˣ˯˧ˮп ˪˷ ˸˧˯˧˯˟ ˢ˪˰˲ˢ .2   ˫˧˰ˣˮˬ5/ .ˢˮ˸˷ˬ ˸ˣ˶˧ˢˬ ˫˰ 

#define ENA 5 // PWM pin for Motor A speed control 
#define IN1 4 
#define IN2 3 
#define ENB 6 // PWM pin for Motor B speed control 
#define IN3 7 
#define IN4 8 
void setup() { 
  pinMode(IN1, OUTPUT); 
  pinMode(IN2, OUTPUT); 
  pinMode(ENA, OUTPUT); 
  pinMode(IN3, OUTPUT); 
  pinMode(IN4, OUTPUT); 
  pinMode(ENB, OUTPUT); 
} 
void loop() { 
  // Move Motor A forward and Motor B backward 
  for (int speedA = 0, speedB = 255; speedA <= 255 && speedB >= 0; speedA++, speedB--) { 
    analogWrite(ENA, speedA); // Adjust PWM value for Motor A speed control 
    digitalWrite(IN1, HIGH); 
    digitalWrite(IN2, LOW);  
    analogWrite(ENB, speedB); // Adjust PWM value for Motor B speed control 
    digitalWrite(IN3, LOW); 
    digitalWrite(IN4, HIGH); 
    delay(10); // Adjust delay for smooth speed variation 
  } 
  // Stop both motors 
  analogWrite(ENA, 0); 
  analogWrite(ENB, 0); 
  delay(1000); // Wait for 1 second 
} 
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 ˸˪˰˲ˢ .ˢ˲˴˲˴ 

 

     

 x ˶˦˵˪˞ ˫˧˶˧˷˩ˬ ˫ˢ ˫˧ˬˤˬˤ-  ˸ˣ˞˶˸ˢ ,˸ˣ˧˪ˣ˵ ˸ˣ˞˶˸ˢ ˸˶˧˴˧˪ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˪ˠ˰ˬ˟ ˪˪˩ ˨˶ˡ˟ ˫˧˷ˬ˷ˬˢ ˫˧˧˦˯ˣ˵˞

  ˸ˣ˧˸˧˧˷˰˸ ˸ˣˮˣ˩ˬ ,˟˩˶ ˸ˣ˩˶˰ˬ ,ˢ˵˧ˮˣ˶˦˵˪˞ ˧˶˴ˣˬ ˭ˣˠ˩ ˫˧ˮˣ˷ ˫˧ˬˣ˥˸˟ ˫˧ˬˣ˷˧˧ ˫˧˞˴ˣˬ ˫ˢ .ˢ˵˰ˤ˞ ˧˪˧˪˴ ˣ˞

  .ˢ˥˦˟˞ ˸ˣ˩˶˰ˬˣ ˱ ˧˰˯˟   ˸˞ ˶ˣ˵˥ˮ ˭˩ˣ ,˫˧ˬˤˬˤ ˪˷ ˫˧ˮ˧˧˲˞ˬ˟ˣ ˫˧˧ˮˣ˶˦˵˪˞ˢ ˫˧˪ˠ˰ˬ˟ ,˸ˣˮˣ˩˸˟ ,ˢˮ˟ˬ˟ ˵ˬ˰˸ˮ ,ˢˤ

 .˫˧˧˟˧˯˲˪ ˫˧˪˧˰˲ ˫˧ˬˤˬˤ ˭˧˟ ˫˧˪ˡ˟ˢˢ 

 :˫˧ˬˤˬˤ ˪˷ ˢˮ˟ˬ 

 :˫˧˞˟ˢ ˫˧˟˧˩˶ˢˬ ˪˪˩ ˨˶ˡ˟ ˫˧˟˩˶ˣˬ ˫˧ˬˤˬˤ 

  ˭ˣ˸ˮ ˞ˣˢ ˶˷˞˩ ˪˧˪˴ ˶˴ˣ˧ ˢˤ ˦ˮˬ˪˞ .ˢ˟˧˪ˢ ˟˧˩˶ˬ˩ ˧˶˦˵˪˞ˣˤ˧˲ ˦ˮˬ˪˞˟ ˫˧˷ˬ˸˷ˬ ˫˧ˬˤˬˤˢ ˟ˣ˶ :˧˶˦˵˪˞ˣˤ˧˲ ˦ˮˬ˪˞

 .˪ˣ˵ ˧˪ˠ ˸ˣ˶˴ˣ˧˷ ˸ˣˡ˧˰˶ ˶˴˧˧ˬˣ ,˪˰˲ˣˬ ˥˸ˬ˪ ˢ˟ˣˠ˸˟ ˸˧ˮ˩ˬ ˢ˶ˣ˴˟ ˸ˣˣ˰˸ˬ ˞ˣˢ .˧˪ˬ˷˥ ˫˶ˤ˪ 

 .˵˲ˣˬˢ ˪˧˪˴ˢ ˸˞ ˭ˣˣ˩˪ˣ ˶˧˟ˠˢ˪ ˡ˰ˣˮ˷ ˸˩˸ˬ ˣ˞ ˵˧˦˯˪˲ ˤ˶˞ˬ˟ ˞˴ˬˮ ˧˶˦˵˪˞ˣˤ˞˧˲ˢ ˦ˮˬ˪˞ˢ :˶ˣ˧ˡ 

 :˫˧ˬˤˬˤ ˪˷ ˸ˣˮˣ˩˸ 

  ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˶˧˷˩ˬ˟ ˟ˣ˪˧˷˪ ˫˧ˬ˧˞˸ˬ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫˪ˡˣˠ˟ ˫˧˧˦˵˲ˬˣ˵ ˪˪˩ ˨˶ˡ˟ ˫ˢ ˫˧ˬˤˬˤ :˧˦˵˲ˬˣ˵ ˪ˡˣˠ

 .˟˶ ˫ˣ˵ˬ ˯ˣ˲˸˪ ˧˪˟ˬ ˫˧ˮˣ˷ 

  ˫˧˶˧˷˩ˬ˪ ˫˧ˬ˧˞˸ˬˣ ˢ˧ˠ˶ˮ˞˟ ˫˧˧ˮˣ˩˯˥˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˨ˣˬˮ ˪ˬ˷˥ ˫˧˩˶ˣ˴ ˫ˢ ˪˪˩ ˨˶ˡ˟ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴

 .ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ 

  ˪˷ ˫˧ˮˣ˷ ˫˧ˠˣ˯ ˸˶˧˴˧˟ ˸ˣ˷˧ˬˠ ˶˷˲˞ˬˢ ,˟˥˶ ˫˧˶ˡ˸ ˥ˣˣ˦ ˧ˮ˲ ˪˰ ˪˧˪˴ ˵˧˲ˢ˪ ˫˧˪ˣ˩˧ ˫˧ˬˤˬˤ :˟˥˶ ˫˧˶ˡ˸ ˥ˣˣ˦

 .˫˧˪˧˪˴ˣ ˫˧˪˧˪˴ 

 .˫˧˧˦˶ˡˮ˦˯ˢ ˪ˬ˷˥ˢ ˧˶ˣ˟˧˥ˣ ˦ˣ˷˲ˢ ˫˟ˣ˴˧˰˪ ˸ˣˡˣˢ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˪ˠ˰ˬ˟ ˟ˣ˪˧˷˪ ˫˧˪˵ ˫ˢ :˟ˣ˪˧˷ ˸ˣ˪˵ 

 :˫˧ˬˤˬˤ ˪˷ ˧ˮˣ˶˦˵˪˞ ˪ˠ˰ˬ 

 :˧˟˧˯˲ ˣ˞ ˧˟˧˦˵˞ ˫ˤˬˤ ˞ˣˢ ˫˞ ˧ˣ˪˸ ˫ˤˬˤ ˪˷ ˧ˮˣ˶˦˵˪˞ˢ ˪ˠ˰ˬˢ 

  ˭˧˲ˣ˪˧˥ ˫˶ˤ ˸ˣ˞ ˷˶ˣˡ ˢˤ .˪˰˲ˣˬ ˞ˣˢ˷˩ ˫˧ˣ˯ˬ ˶ˡ˸˟ ˪˧˪˴ ˶˴ˣ˧˷ ˢˮ˟ˣˬ ˡˮ˸ˬ ˪ˠ˰ˬ ˪˧˩ˬ ˪˧˰˲ ˫ˤˬˤ :˪˧˰˲ ˫ˤˬˤ

) ˨˷ˬ˸ˬ!/ .˵˲ˣˬˢ ˪˧˪˴ˢ ˢ˟ˣˠ ˸˞ ˰˟ˣ˵ˢ ,˫˧ˣ˯ˬ ˶ˡ˸˟ ˡˢˡˢ˪ ˪˪˩ ˨˶ˡ˟ ˭ˮ˩ˣ˸ˬ ˡˮ˸ˬˢ ˪ˠ˰ˬ .˪˧˪˴ ˵˧˲ˢ˪ ˧ˡ˩ ( 

ˣ˶˵˧ˬ ˭ˣˠ˩) ˧ˮˣ˴˧˥ ˸ˣ˸ˣ˞ ˪˪ˣ˥ˬ ˷˶ˣˡ ˢˤ .ˡˮ˸ˬ ˪ˠ˰ˬ ˪˧˩ˬ ˣˮ˧˞ ˧˟˧˯˲ ˫ˤˬˤ :˧˟˧˯˲ ˫ˤˬˤ-  (˶˥˞ ˧ˮˣ˶˦˵˪˞ ˪ˠ˰ˬ ˣ˞ ˶˵˟

) ˭˧˲ˣ˪˧˥ ˫˶ˤ ˸ˣ˸ˣ˞ ˸˵˲˯˞ ˧ˡ˧ ˪˰ ˫ˤˬˤˢ ˸˞ ˰˧ˮˬ ˧ˮˣ˴˧˥ˢ ˸ˣ˸ˣ˞ˢ ˪˪ˣ˥ˬ .˪ˣ˵ ˵˧˲ˢ˪ ˧ˡ˩!/  ˨˷ˬ˟ˣ ˸ˣ˶˧ˡ˸˟ (

 .˧ˣ˴˶ˢ 

 :˫˧ˬˤˬˤ ˪˷ ˫˧ˮ˧˧˲˞ˬ 

ˣ˪˧˵ ˢˬ˩˪ ˳˶ˢ ˸ˣ˞ˬ ˢˬ˩ ˭˧˟ ˰ˮ ˪˪˩ ˨˶ˡ˟ ,˰ˬ˷ˮˢ ˫˧˶ˡ˸ˢ ˥ˣˣ˦˟ ˪ˣ˵ ˧˪ˠ ˫˧˵˧˲ˬ ˫˧ˬˤˬˤ :˪ˣ˵ ˦˪˲- .˳˶ˢ 
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) ˪ˣ˵ˢ ˳˥˪ ˸ˬ˶{t[ ) ˫˧˪˟˧˴ˡ˟ ˸ˡˡˬˮˣ ˣ˸ˬ˴ˣ˰ ˸˞ ˸˰˟ˣ˵ ˫ˤˬˤ ˪˷ ˪ˣ˵ˢ ˳˥˪ ˸ˬ˶ :(Ř.  ˫˧˧ˣ˷˰ ˫˧ˮˣ˷ ˫˧ˬˤˬˤ˪ .(

 ˧ˠˣ˶˧ˡ ˸ˣ˧ˢ˪{t[  .˫˧ˡ˰ˣ˧ˬˢ ˫˧ˬˣ˷˧˧˪ˣ ˫˟ˣ˴˧˰˪ ˫˞˸ˢ˟ ˫˧ˮ˸˷ˬ 

  ˢˤ ˥ˣˣ˦˪ ˳ˣ˥ˬ ˫˸˪˰˲ˢ .˸ˣ˪˧˰˧˟ ˡ˵˲˸˪ ˫˧˪ˣ˩˧ ˫ˢ ˣ˩ˣ˸˟˷ ˶ˡˠˣˬ ˢ˪˰˲ˢ ˥˸ˬ ˥ˣˣ˦ ˷˧ ˫˧ˬˤˬˤ˪ :ˢ˪˰˲ˢ ˥˸ˬ

 .˫ˢ˟ ˰ˣˠ˲˪ ˣ˞ ˫ˢ˪˷ ˫˧˰ˣ˴˧˟ˢ ˪˰ ˰˧˲˷ˢ˪ ˢ˪ˣ˪˰ 

  ˧ˡ˧ ˪˰ ˰˟˵ˮ ˢˤ .˶˸ˣ˧˟ ˵ˤ˥ˢ ˪˧˪˴ˢ ˦˪˲ ˸˞ ˵˧˲ˬ ˞ˣˢ ˣ˟˷ ˶ˡ˸˪ ˯˥˧˧˸ˬ ˫ˤˬˤ ˪˷ ˢˡˣˢ˸ˢ ˶ˡ˸ :ˢˡˣˢ˸ ˶ˡ˸

 .˫ˤˬˤˢ ˟ˣ˴˧˰ˣ ˧˶˦˵˪˞ˣˤ˞˧˲ˢ ˦ˮˬ˪˞ˢ ˪˷ ˫˧˧ˤ˧˲ˢ ˫˧ˮ˧˧˲˞ˬˢ 

 :˫˧˧˟˧˯˲˪ ˫˧˪˧˰˲ ˫˧ˬˤˬˤ ˭˧˟ ˫˧˪ˡ˟ˢˢ 

 .˭˧˞ ˫˧˧˟˧˯˲ ˫˧ˬˤˬˤ˪ ˡˣ˰˟ ,ˢˮ˟ˣˬ ˡˮ˸ˬ ˪ˠ˰ˬ ˷˧ ˫˧˧˟˧˦˵˞ ˫˧ˬˤˬˤ˪ :ˡˮ˸ˬ ˪ˠ˰ˬ 

  ˸ˣ˸ˣ˞ ˪˪ˣ˥ˬ ˫˧˷˶ˣˡ ˫˧˧˟˧˯˲ ˫˧ˬˤˬˤ˷ ˡˣ˰˟ ,˫˧˪˰˲ˣˬ ˫ˢ ˶˷˞˩ ˧˞ˬ˴˰ ˭˲ˣ˞˟ ˪˧˪˴ ˫˧˵˧˲ˬ ˫˧˧˟˧˦˵˞ ˫˧ˬˤˬˤ :ˢ˶˵˟

 .˪ˣ˵ ˵˧˲ˢ˪ ˧ˡ˩ ˧ˮˣ˴˧˥ 

  ˫˧ˬˤˬˤ˷ ˡˣ˰˟ ,˪ˣ˰˲˪ ˧ˡ˩ ˪ˬ˷˥ ˸˵˲˯˞ ˵˶ ˫˧˷˶ˣˡ ˫ˢ˷ ˭ˣˣ˧˩ˬ ˷ˣˬ˧˷˪ ˶˸ˣ˧ ˫˧˦ˣ˷˲ ˫˧˧˟˧˦˵˞ ˫˧ˬˤˬˤ :˸ˣ˦˷˲

 ˫˧˷˶ˣˡ ˫˧˧˟˧˯˲ .˪˧˪˴ ˸˶˧˴˧˪ ˫˧˲˯ˣˮ ˫˧˪ˠ˰ˬ 

  ˫˧˧˟˧˯˲ ˫˧ˬˤˬˤ˷ ˡˣ˰˟ ,˫ˢ˪˷ ˡˮ˸ˬˢ ˪ˠ˰ˬ ˧ˡ˧ ˪˰ ˰˟˵ˮ˷ ˰ˣ˟˵ ˶ˡ˸˟ ˪˧˪˴ ˫˧˵˧˲ˬ ˫˧˧˟˧˦˵˞ ˫˧ˬˤˬˤ :ˡˮˣ˞˯ ˸˶˵˟

 .˧ˮˣ˴˧˥ ˸ˣ˸ˣ˞ ˸˵˲ˢ ˸ˣ˰˴ˬ˞˟ ˪ˣ˵ˢ ˸˞˧˴˧ ˨˷ˬˣ ˸ˣ˶˧ˡ˸˟ ˢ˦˧˪˷˟ ˶˸ˣ˧ ˢ˟˶ ˸ˣ˷˧ˬˠ ˫˧˶˷˲˞ˬ 

 :˫ˣ˩˧˯ 

  ˫˧˧ˮˣ˧˥ ˫˧˟˧˩˶ˬ ˫ˢ ˫˧ˬˤˬˤ  ˫˧˪ˠ˰ˬˢ ,˸ˣˮˣ˩˸ˢ ,ˢˮ˟ˬˢ ˸ˮ˟ˢ .˸ˣ˧˪ˣ˵ ˸ˣ˰ˡˣˢˣ ˸ˣ˞˶˸ˢ ˸˵˲ˢ˪ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˪ˠ˰ˬ˟

  ˧˟˧˯˲ ˣ˞ ˧˟˧˦˵˞ ˫ˤˬˤ ˸˶˧˥˟ ˫˞ .˫˧ˣ˯ˬ ˫ˣ˷˧˧˪ ˫˧˞˸ˬˢ ˫ˤˬˤˢ ˸˶˧˥˟˪ ˸˧ˮˣ˧˥ ˫ˢ˪˷ ˫˧ˮ˧˧˲˞ˬˢˣ ˫˧˧ˮˣ˶˦˵˪˞ˢ

˩˶ˣˬˣ ˢ˦˧˪˷ˢ ˸ˣ˷˧ˬˠ ,˧ˣ˴˶ˢ ˪˧˪˴ˢ ˦˪˲ ˸ˣ˟˶˪ ,ˢ˧˴˵˧˪˲˞ˢ ˪˷ ˸ˣ˧˲˧˴˲˯ˢ ˸ˣ˷˧˶ˡ˟ ˢ˧ˣ˪˸ .ˢ˧˴˶ˠ˦ˮ˧˞ˢ ˸ˣ˟ 

 '˯ˬ ˧ˣ˯˧ˮ1 ˶ˡ˸˟ (˫ˤˬˤ) ˢ˲˴˲˴ ˪˷ ˸˧˯˧˯˟ ˢ˪˰˲ˢ .50  .˳˶ˢ 

#define BUZZER_PIN 2 
void setup() { 
  pinMode(BUZZER_PIN, OUTPUT); 
} 
void loop() { 
  // Make the buzzer beep for 100 milliseconds 
  digitalWrite(BUZZER_PIN, HIGH); 
  delay(10); 
  digitalWrite(BUZZER_PIN, LOW); 
  delay(10); 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ2 ˢ˧˴˵ˮˣ˲ ˫˰ ˢ˲˴˲˴ ˸˪˰˲ˢ .¢ƻƴŜ . 

#define BUZZER_PIN 2 
  
void setup() { 
} 
  
void loop() { 
  // Play a simple melody 
  tone(BUZZER_PIN, 262, 200); // C4 
  delay(200); 
  tone(BUZZER_PIN, 294, 200); // D4 
  delay(200); 
  tone(BUZZER_PIN, 330, 200); // E4 
  delay(200); 
  tone(BUZZER_PIN, 349, 200); // F4 
  delay(200); 
  tone(BUZZER_PIN, 392, 200); // G4 
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  delay(200); 
  tone(BUZZER_PIN, 440, 200); // A4 
  delay(200); 
  tone(BUZZER_PIN, 494, 200); // B4 
  delay(200); 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ3 ˪  ˢ˲˴˲˴ ˸˪˰˲ˢ .- {h{  .˯˶ˣˬ ˡˣ˵˟ 

#define BUZZER_PIN 2 
void setup() { 
} 
void loop() { 
  // Play "SOS" in Morse code 
  dot(); dot(); dot(); 
  delay(200); 
  dash(); dash(); dash(); 
  delay(200); 
  dot(); dot(); dot(); 
  delay(600); 
} 
void dot() { 
  tone(BUZZER_PIN, 1000, 200); 
  delay(200); 
  noTone(BUZZER_PIN); 
} 
void dash() { 
  tone(BUZZER_PIN, 1000, 600); 
  delay(600); 
  noTone(BUZZER_PIN); 
}  

 

 '˯ˬ ˧ˣ˯˧ˮ4  ˢ˲˴˲˴ ˸˪˰˲ˢ . .ˢˮ˸˷ˬ ˶ˡ˸ ˫˰ 

#define BUZZER_PIN 2 
#define POTENTIOMETER_PIN 34 
void setup() { 
  pinMode(BUZZER_PIN, OUTPUT); 
} 
void loop() { 
  // Read the value from the potentiometer 
  int potValue = analogRead(POTENTIOMETER_PIN); 
  // Map the potentiometer value to a frequency range (100 Hz to 1000 Hz) 
  int frequency = map(potValue, 0, 4095, 100, 1000); 
  // Play the tone with the mapped frequency 
  tone(BUZZER_PIN, frequency); 
  delay(10); // Adjust for smoother response 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ5  ˫˰ ˢ˲˴˲˴ ˸˪˰˲ˢ .t²a . 

#define BUZZER_PIN 2 
void setup() { 
} 
void loop() { 
  // Ramp up the buzzer sound with PWM 
  for (int dutyCycle = 0; dutyCycle <= 255; dutyCycle++) { 

http://www.robokit.co.il/


ус 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

    analogWrite(BUZZER_PIN, dutyCycle); 
    delay(10); 
  } 
  delay(1000); // Wait for 1 second 
  // Ramp down the buzzer sound with PWM 
  for (int dutyCycle = 255; dutyCycle >= 0; dutyCycle--) { 
    analogWrite(BUZZER_PIN, dutyCycle); 
    delay(10); 
  } 
  delay(1000); // Wait for 1 second 
} 
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 ˪˰ ˸ˬ˩˯ˬ ˸ˣ˯ˮ˸ˢ .˧ˠˣ˪ˮ˞ ˦˪˲ˣ ˦˪˵ ˞˷ˣˮ 

 

 '˯ˬ ˧ˣ˯˧ˮ1.  ˪˷ ˟˴ˬ˪ ˫˞˸ˢ˟ ˡ˪ˢ ˸ˣ˶˧ˢ˟ ˸˶˵˟.˶˦ˬˣ˧˴ˮ˦ˣ˲ 

 ˭˧˟˷ ˥ˣˣ˦˪ ˣ˸ˣ˞ ˢ˲ˬˬˣ ˶˦ˬˣ˧˴ˮ˦ˣ˲ˢˬ ˧ˠˣ˪ˮ˞ˢ ˨˶˰ˢ ˸˞ ˞˶ˣ˵ ˢˤ ˡˣ˵0 ˪-255  ˸˧˶ˣˮ ˪˷ ˸ˣ˶˧ˢ˟˟ ˦ˣ˪˷˪ ˧ˡ˩LED 

 ˭˧˲˪ ˸˶˟ˣ˥ˬˢ13. 

const int potPin = 32; 
const int ledPin = 13; 
void setup() { 
  pinMode(ledPin, OUTPUT); 
} 
void loop() { 
  int potValue = analogRead(potPin); 
  int brightness = map(potValue, 0, 4095, 0, 255); 
  analogWrite(ledPin, brightness); 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ2 . x ˣ˶˯ ˰ˣˮˬ ˫ˣ˵˧ˬ ˸˶˵˟ 

 ˪˷ ˸˧ˣˣˤˢ ˥ˣˣ˦˪ ˣ˸ˣ˞ ˢ˲ˬˬˣ ˶˦ˬˣ˧˴ˮ˦ˣ˲ˢˬ ˧ˠˣ˪ˮ˞ˢ ˨˶˰ˢ ˸˞ ˞˶ˣ˵ ˢˤ ˡˣ˵0  ˡ˰180  ˰ˣˮˬ ˪˷ ˫ˣ˵˧ˬ˟ ˦ˣ˪˷˪ ˧ˡ˩ ˸ˣ˪˰ˬ

 .ˣˣ˶˯ 

#include <ESP32Servo.h> 
const int potPin = 32; 
const int servoPin = 9; 
Servo myServo; 
void setup() { 
  myServo.attach(servoPin); 
} 
void loop() { 
  int potValue = analogRead(potPin); 
  int angle = map(potValue, 0, 4095, 0, 180); 
  myServo.write(angle); 
  delay(15); // Optional delay for smoother movement 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ3.  s ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥ ˪ˣ˧˩ 

 ˧ˠˣ˪ˮ˞ˢ ˨˶˰ˢ ˸˞ ˞˶ˣ˵ ˢˤ ˡˣ˵.˪ˣ˧˩ ˫ˡ˵ˬ ˸˪˰˲ˢ ˧ˡ˧ ˪˰ ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥ ˪˧˧˩˪ ˧ˡ˩ ˣ˟ ˷ˬ˸˷ˬˣ ˶˦ˬˣ˧˴ˮ˦ˣ˲ˢˬ 

const int potPin = 32; 
const float calibrationFactor = 0.1; 
void setup() { 
  Serial.begin(9600); 
} 
void loop() { 
  int potValue = analogRead(potPin); 
  float temperature = potValue * calibrationFactor; 
  Serial.print("Temperature: "); 
  Serial.println(temperature); 
  delay(1000); 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ4.  ˪ ˣ˵ ˸ˬ˴ˣ˰ ˸˶˵˟. 
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 ˭˧˲˪ ˶˟ˣ˥ˬˢ ˪ˣ˵ˬ˶ ˪˷ ˪ˣ˵ˢ ˸ˬ˴ˣ˰˟ ˦ˣ˪˷˪ ˧ˡ˩ ˣ˸ˣ˞ ˢ˲ˬˬˣ ˶˦ˬˣ˧˴ˮ˦ˣ˲ˢˬ ˧ˠˣ˪ˮ˞ˢ ˨˶˰ˢ ˸˞ ˞˶ˣ˵ ˢˤ ˡˣ˵5. 

const int potPin = 32; 
const int speakerPin = 5; 
void setup() { 
  pinMode(speakerPin, OUTPUT); 
} 
void loop() { 
  int potValue = analogRead(potPin); 
  int volume = map(potValue, 0, 4095, 0, 255); 
  analogWrite(speakerPin, volume); 
} 

 

 '˯ˬ ˧ˣ˯˧ˮ5 . ˸ˣ˶˧ˢ˟ ˸˶˵˟LCD 

 ˸˶ˣ˞˸ ˪˷ ˸ˣ˶˧ˢ˟˟ ˦ˣ˪˷˪ ˧ˡ˩ ˣ˸ˣ˞ ˢ˲ˬˬˣ ˶˦ˬˣ˧˴ˮ˦ˣ˲ˢˬ ˧ˠˣ˪ˮ˞ˢ ˨˶˰ˢ ˸˞ ˞˶ˣ˵ ˢˤ ˡˣ˵LCD  .˸˧˶ˣ˥˞ 

#include <LiquidCrystal.h> 
const int potPin = 32; 
LiquidCrystal lcd(12, 11, 5, 4, 3, 2); 
void setup() { 
  lcd.begin(16, 2); 
} 
void loop() { 
  int potValue = analogRead(potPin); 
  int brightness = map(potValue, 0, 4095, 0, 255); 
  lcd.setBacklight(brightness); 
} 

 

  ˪ˣˠ˶˸ .˧ˠˣ˪ˮ˞ ˦˪˲ˣ ˦˪˵ ˞˷ˣˮ˟ ˧ˬ˴˰ 

 '˯ˬ ˪˧ˠ˶˸1 . 

˸˵˧ˡ˟  ˸˶˵˟ˣ ˢ˶ˣ˦˶˲ˬ˦t²a : 

 ,ˢˬˠˣˡ˪) ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥ ˶˟˥¢atосˢ ˪˷ ˧ˠˣ˪ˮ˞ ˢ˯˧ˮ˩ ˭˧˲˪ (-9{tон . 

 .˭˷˧˧˥ˢ ˪˷ ˫˧ˮˣ˸ˮˢ ˭ˣ˧˪˧ˠ ˸ˣ˰˴ˬ˞˟ ˢ˶ˣ˦˶˲ˬ˦˪ ˣ˸ˣ˞ ˶˧ˬˢˣ ˭˷˧˧˥ˢˬ ˧ˠˣ˪ˮ˞ˢ ˥˸ˬˢ ˸˞ ˞˶˵ 

 ˟  ˷ˬ˸˷ˢ-t²a  ˸˧˶ˣˮ ˪˷ ˸ˣ˶˧ˢ˟˟ ˦ˣ˪˷˪ ˧ˡ˩[95   ˶˸ˣ˧ ˢˢˣ˟ˠ ˢ˶ˣ˦˶˲ˬ˦ .ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˞˧˶˵ ˪˰ ˯˯˟˸ˢ˟

 .˶˸ˣ˧ ˶˧ˢ˟ ˡ˪ ˸ˬ˞ˣ˸ 

 

 '˯ˬ ˪˧ˠ˶˸2 . 

  ˸˵˧ˡ˟ :ˣˣ˶˯ ˰ˣˮˬ ˸˶˵˟ˣ ˶ˣ˞ 

 ) ˶ˣ˞ ˧ˣ˪˸ ˡˠˮ ˶˟˥[5wˢ ˪˷ ˧ˠˣ˪ˮ˞ ˢ˯˧ˮ˩ ˭˧˲˪ (-9{tон . 

 s ˬ ˧ˠˣ˪ˮ˞ˢ ˥˸ˬˢ ˸˞ ˞˶˵ -[5w   ˢ˟˧˟˯ˣ ˶˸ˣ˧ ˢˮ˦˵ ˸˧ˣˣˤ˪ ˢˬ˧˞˸ˬ ˶˸ˣ˧ ˢˢ˩ ˢ˟˧˟˯ .ˣˣ˶˯ ˰ˣˮˬ ˸˧ˣˣˤ˪ ˣ˸ˣ˞ ˢ˲ˬˣ

 .˶˸ˣ˧ ˢ˪ˣˡˠ ˸˧ˣˣˤ˪ ˶˸ˣ˧ ˢ˶˧ˢ˟ 

 

 '˯ˬ ˪˧ˠ˶˸3 . 

˸˵˧ˡ˟   :˫ˤˬˤ ˸˶˵˟ˣ ˪ˣ˵ 

 ,ˢˬˠˣˡ˪) ˪ˣ˵ ˭˷˧˧˥ ˪ˣˡˣˬ ˶˟˥Yπ̧лоу ˭˧˲˪ (ˢ ˪˷ ˧ˠˣ˪ˮ˞ ˢ˯˧ˮ˩-9{tон . 
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 .˶˸ˣ˧ ˫˧ˢˣ˟ˠ ˫˧˶ˡ˸˪ ˸ˣˬ˧˞˸ˬ ˶˸ˣ˧ ˸ˣˢˣ˟ˠ ˪˧˪˴ ˸ˣˬ˶ .˫ˤˬˤ ˪˷ ˶ˡ˸˪ ˣ˸ˣ˞ ˢ˲ˬˣ ˭˷˧˧˥ˢˬ ˧ˠˣ˪ˮ˞ˢ ˥˸ˬˢ ˸˞ ˞˶˵ 

 

 '˯ˬ ˪˧ˠ˶˸4 . 

 ˸˵˧ˡ˟ ˭˷˧˧˥˶ˣ˞  ˰ˣˮˬ ˸˶˵˟ˣ  5/ : 

  ˭˷˧˧˥ ˶˟˥˶ˣ˞  ˢ ˪˷ ˧ˠˣ˪ˮ˞ ˢ˯˧ˮ˩ ˭˧˲˪-9{tон . 

  ˰ˣˮˬ ˪˷ ˸ˣ˶˧ˢˬ˟ ˦ˣ˪˷˪ ˧ˡ˩ ˣ˟ ˷ˬ˸˷ˢˣ ˭˷˧˧˥ˢˬ ˧ˠˣ˪ˮ˞ˢ ˥˸ˬˢ ˸˞ ˞˶˵5/  ˷˧ˬˠ ˭˷˧˧˥ ˪˷ ˶˸ˣ˧ ˢˢˣ˟ˠ ˸ˣˡˠˮ˸ˢ .

 .˶˸ˣ˧ ˢ˶˧ˢˬ ˰ˣˮˬ ˸ˣ˶˧ˢˬ˪ ˸ˬ˞ˣ˸ 

 

 '˯ˬ ˪˧ˠ˶˸5 . 

 ˸ ˧ˠˣ˪ˮ˞ ˢ˯˧ˮ˩˟ ˧˦˲ˣ˞ ˠˣˤ ˸˵˧ˡ˟   ˸˧˧˴ˬ˧ˮ˞ˣ[95 : 

 ˶˟˥˧˦˲ˣ˞ ˠˣˤ  ˢ ˪˷ ˧ˠˣ˪ˮ˞ ˢ˯˧ˮ˩ ˭˧˲˪-9{tон . 

 ˸˧˧˴ˬ˧ˮ˞ ˪˧˰˲ˢ˪ ˧ˡ˩ ˣ˟ ˷ˬ˸˷ˢˣ ˭˷˧˧˥ˢˬ ˧ˠˣ˪ˮ˞ˢ ˥˸ˬˢ ˸˞ ˞˶˵[95 .˶˸ˣ˧ ˢ˶˧ˢˬ ˢ˧˴ˬ˧ˮ˞ ˢ˪˧˰˲ˬ ˶˸ˣ˧ ˢ˟˶˵ . 
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 ˵˶˲3 .˸ˣ˵˧˯˲ . 
˯˲˧ x ˶˵˧ˬ ˸ˣˮ˩˸˟ ˰˧˶˩ˬ ˡ˧˵˲˸ ˸ˣ˞˪ˬˬ ˸ˣ˵-  ˫˧˧ˮˣ˴˧˥ ˫˧˰ˣ˶˧˞˪ ˸˧ˡ˧˧ˬ ˟˧ˠˢ˪ ˡ˟˰ˬ˪ ˫˧˶˷˲˞ˬ ˫ˢ˷ ˨˩˟ ˫˧˶˵˟

˟ .˱˧˴˶ ˭˲ˣ˞˟ ˫ˢ˧˪˰ ˥˵˲˪ ˧˪˟ˬ ˵ ˶˲ ˣ˶˵˧ˬˢ ˪˷ ˶˷˵ˢ˟ ˸ˣ˵˧˯˲ ˶ˣ˵˥ˮ ,ˢˤ - ˶˵˟9{tон  ˫˧˪ˡ˟ˢˢ ˸˞ ˭˥˟ˮ ,

˫˧˶˵˯ˢ ˭ˣ˶˵˰˪ ˸ˣ˵˧˯˲ ˭˧˟ ˫˧˧˶˵˧˰ˢ  )tƻƭƭƛƴƎ(.˫ˢ˪˷ ˫˧ˬˣ˷˧˧ˢ ˸˷˥ˬˢ˪ ˸ˣ˞ˬˠˣˡ ˵˲˯ˮˣ , 

 

˟ ˸ˣ˵˧˯˲-9{tон : 

 x ˶˵˧ˬ˟ ˸ˣ˵˧˯˲-  ˶˵˟9{tон    ˣ˪˷ ˸˧˥˩ˣˮˢ ˰ˣ˴˧˟ˢ ˸ˬ˧˶ˤ˪ ˰˧˶˲ˢ˪ ˡ˟˰ˬ˪ ˫˧˶˷˲˞ˬˢ ˢ˶ˬˣ˥ ˧˯˯ˣ˟ˬ ˫˧ˮˣˮˠˮˬ ˫ˢ

ˢ .˸ˣ˧˲˧˴˲˯ ˸ˣˬ˧˷ˬ ˣ˞ ˫˧˰ˣ˶˧˞˟ ˡ˧ˬ ˪˲˦˪ˣ-9{tон   ˸ˣ˵˧˯˲ ,˸ˣ˧ˮˣ˴˧˥ ˸ˣ˵˧˯˲ ˪˪ˣ˩ ,˸ˣ˵˧˯˲ ˪˷ ˫˧ˮˣ˷ ˫˧ˠˣ˯˟ ˨ˬˣ˸

ˣ ˶ˬ˧˧˦ˣ˵˧˯˲  ˢ˵˯˲ˢˢ ˸ˣ˶˧˷ ˸˶ˠ˷ ˸˞ ˰˴˟ˬ ,˧˥˩ˣˮˢ ˣ˟˴ˬ ˸˞ ˶ˬˣ˷ ˡ˟˰ˬˢ ,ˢ˵˧˯˲ ˸˷˥˶˸ˬ ˶˷˞˩ .˸ˣ˧˲˵˧ˢ ˸

)L{w .˪˧ˠ˶ˢ ˰ˣ˴˧˟ˢ ˸˞ ˨˧˷ˬˬ ˭˩ˬ ˶˥˞˪ˣ ,( 

 

˪ ˸ˣ˵˧˯˲ ˭˧˟ ˪ˡ˟ˢˢ - tƻƭƭƛƴƎ : 

 ˸ˬˣ˰˪ ˫˧˰ˣ˶˧˞ ˧˥ˮˣˬtƻƭƭƛƴƎ : 

  ˫ˢ˷˩ ˡ˧ˬ (˷ˬ˸˷ˬ ˸ˣ˯˧ˮ˩ ˣ˞ ˫˧ˮ˷˧˧˥ˬ ˸ˣ˸ˣ˞ ˭ˣˠ˩) ˫˧˧ˮˣ˴˧˥ ˫˧˰ˣ˶˧˞˪ ˟˧ˠˬ ˡ˟˰ˬˢ ,ˢ˵˧˯˲ ˸˰ˮˣˬ ˢ˷˧ˠ˟ :˸ˣ˵˧˯˲

 .ˢ˰˶˲ˢ ˸˰˲ˣˢ˪ ˡ˰ ˪˧˰˲ ˶˞˷ˮ ˞˪˞ ,˫˧˰ˣ˶˧˞ˢ ˶˥˞ ˱˧˴˶ ˭˲ˣ˞˟ ˟˵ˣ˰ ˣˮ˧˞ ˞ˣˢ .˫˧˷˥˶˸ˬ 

tƻƭƭƛƴƎ ,˸˞ˤ ˸ˬˣ˰˪ :  ˸ˣ˶ˤˣ˥ ˸ˣ˸˪˧˞˷ ˸ˣ˰˴ˬ˞˟ ˫˧˧˲˧˴˲˯ ˫˧˞ˮ˸ ˣ˞ ˫˧˰ˣ˶˧˞ ˟˴ˬ ˪˷ ˸ˡˬ˸ˬ ˢ˵˧ˡ˟ ˫˧˪˪ˣ˩ ˫˧˶˵˯ˢ

  ˪ˬ˷˥ ˸˩˧˶˴˪ˣ ˪˧˰˧ ˞˪ ˫˧˟˞˷ˬ ˪ˣ˴˧ˮ˪ ˪˧˟ˣˢ˪ ˪ˣ˪˰˷ ˢˬ ,˶˵˯˪ ˣ˪˷ ˰ˣ˴˧˟ˢ ˭ˬˤˬ ˵˪˥ ˷˧ˡ˵ˬ ˡ˟˰ˬˢ ."˫˧˶˵˯" ˣ˞

 .˶˸ˣ˧ ˢˢˣ˟ˠ 

 :˫˧˟˞˷ˬ ˪ˣ˴˧ˮ 

  ˨ˣ˸ ,˰ˣ˶˧˞ ˸ˣ˷˥˶˸ˢ˪ ˡ˰ ˪˧˰˲ ˞˪ ˶˞˷˧ˢ˪ ˡ˟˰ˬ˪ ˸ˣ˶˷˲˞ ˭˸ˬ ˧ˡ˧ ˪˰ ˫˧˟˞˷ˬ ˤˣ˟ˤ˟ ˸ˣ˶˰ˤˬˬ ˸ˣ˵˧˯˲ :˸ˣ˵˧˯˲

 .˟ˣ˷˧˥ ˧˟˞˷ˬ˟ˣ ˥ˣ˩˟ ˭ˣ˩˯˧˥ 

tƻƭƭƛƴƎ  ˸˸˥˲ˣˬ ˸ˣˮ˰˧ˢˣ ˪˧˰˧ ˞˪ ˫˧˟˞˷ˬ ˪ˣ˴˧ˮ ˨˩ˬ ˢ˞˴ˣ˸˩ˣ ,˫˧˰ˣ˶˧˞ ˭˧˞ ˶˷˞˩ ˫ˠ ,ˡ˟˰ˬ ˧˶ˣˤ˥ˬ ˨˶ˣ˴ ˶˵˯ :

 .˭ˬˤ˪ ˸ˣ˷˧ˠ˶ ˸ˣˬ˧˷ˬ˪ 

 :˸ˣˮ˰˧ˢ 

 .˧ˣ˥˧ˡ ˞˪˪ ˫˧˧ˮˣ˴˧˥ ˫˧˰ˣ˶˧˞˪ ˡ˧ˬ ˟˧ˠˬ ˡ˟˰ˬˢ ˭˩˷ ,˫˧˩ˣˬˮ ˢ˟ˣˠ˸ ˧ˮˬˤ ˰˧˴ˬ ˸ˣ˵˧˯˲ ˰ˮˣˬ ˸ˣˮ˩˸ :˸ˣ˵˧˯˲ 

tƻƭƭƛƴƎ  ˪˧˟ˣˬ˷ ˢˬ ,˫ˢ˧˪˞ ˟˧ˠˢ˪ˣ ˫˧˰ˣ˶˧˞ ˸ˣˢˤ˪ ˧ˡ˩ ˞˟ˢ ˶˵˯ˢ ˶ˣˤ˥ˬ˪ ˭˧˸ˬˢ˪ ˟˧˧˥ ˡ˟˰ˬˢ ˭˩˷ ,˭ˣ˧˟˥ ˠ˧˴ˬ ˶˵˯ :

 .˭ˬˤ˟ ˸ˣ˧˦˧˶˵ ˸ˣˬ˧˷ˬ˟ ˪ˣ˲˧˦˟ ˫˧˧˶˷˲˞ ˫˧˟ˣ˩˧˰˪ 

˪ ˡˣ˵ ˭˧˟˪ ˢ˵˧˯˲ ˸˪˰˲ˢ˪ ˡˣ˵ ˭˧˟ ˢ˞ˣˣ˷ˢ ˸˦˧˷tƻƭƭƛƴƎ . 

const int buttonPin = 2; 
volatile bool buttonPressed = false; 
void IRAM_ATTR handleInterrupt() { 
  buttonPressed = true; 
} 
void setup() { 
  pinMode(buttonPin, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(buttonPin), handleInterrupt, RISING); 
} 
void loop() { 
  if (buttonPressed) { 
    // Handle button press event 
    // Perform necessary actions 
    buttonPressed = false; // Reset flag 
  } 
} 
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const int temperaturePin = A0; 
const int threshold = 25; 
void setup() { 
  pinMode(temperaturePin, INPUT); 
} 
void loop() { 
  int temperature = analogRead(temperaturePin); 
  if (temperature > threshold) { 
    // Perform actions based on high temperature 
    // Wait for a period before polling again 
    delay(1000); 
  } 
} 

 

 ˪ˣ˲˧˦˪ ˸ˣˮ˩˸˸ˣ˵˧˯˲˟ ˣ˶˵˧ˬ˪ ˶˷˲˞ˬˢ ,˸ˣ˴˟ˣ˷ˬ ˸ˣ˩˶˰ˬ ˥ˣ˸˧˲ ˪˷ ˧˯˧˯˟ ˦˟˧ˢ ˞ˣˢ- ˣˬ˩ ˫˧˶˵˟9{tон    ˟˧ˠˢ˪

 ˟  .˸˩˶˰ˬˢ ˧˟˞˷ˬ ˪˷ ˪˧˰˧ ˪ˣˢ˧ˮ ˨ˣ˸ ˫˧˧ˮˣ˴˧˥ ˫˧˰ˣ˶˧˞˪ ˸˧ˡ˧˧ˬ˱˧˰˯   ˪ˣ˲˧˦˪ ˸ˣˮ˩˸ ˪˷ ˸ˣ˧ˣ˟˩˶ˣˬ˟ ˵ˬ˰˸ˮ ,ˢˤ

˟ ˸ ˣ˵˧˯˲   ˸ˬ˶ˣ˲˦˪˲˟9{tон ,˫˧ˮˣˮˠˮˬˢ ˸˞ ˶ˣ˵˥ˮˣ , .ˢ˪˷ ˸ˣ˴˪ˬˣˬˢ ˢˡˣ˟˰ˢ ˸ˣ˦˧˷ˣ ˫˧ˬˣ˷˧˧ˢ 

 

 ˸ˮ˟ˢ ˸ ˣ˵˧˯˲ ˟ -9{tон : 

 x ˶˵˧ˬ˟ ˸ˣ˵˧˯˲-  ˶˵˟9{tон    .˫˸ˣ˷˥˶˸ˢ˪ ˱˧˴˶ ˶˵˯ ˰˴˟˪ ˧˪˟ˬ ˫˧˧ˮˣ˴˧˥ ˸ˣ˸ˣ˞ ˣ˞ ˫˧˰ˣ˶˧˞˪ ˢ˟ˣˠ˸˪ ˭ˣˮˠˮˬ ˸ˣ˵˲˯ˬ

-s9{tон  ˸ˣ˵˧˯˲ ˪˪ˣ˩ ,˸ˣ˵˧˯˲ ˪˷ ˫˧ˮˣ˷ ˫˧ˠˣ˯˟ ˨ˬˣ˸DtLh  x  ˶ˬ˧˧˦ ˸ˣ˵˧˯˲ ,˸ˣ˧ˮˣ˴˧˥˸ˣ˵˧˯˲   ˶˷˞˩ .˸ˣ˧˲˵˧ˢ

) ˷˞˶ˬ ˸˶ˡˠˣˬ ˢ˵˧˯˲ ˸ˣ˶˧˷ ˸˶ˠ˷ ˰˴˟ˬ ,ˣ˪˷ ˸˧˥˩ˣˮˢ ˰ˣ˴˧˟ˢ ˸ˬ˧˶ˤ ˸˞ ˰˦ˣ˵ ˡ˟˰ˬˢ ,ˢ˵˧˯˲ ˸˪˰˲ˣˬL{w  ,(

 .˪˧ˠ˶ˢ ˰ˣ˴˧˟ˢ ˸˞ ˨˧˷ˬˬ ˭˩ˬ ˶˥˞˪ˣ 

 

 ˧ˡ˧ ˪˰ ˸ˣ˩ˬ˸ˮˢ ˸ˣ˵˧˯˲ ˧ˠˣ˯9{tон : 

 ˸ˣ˵˧˯˲DtLh  ˧ˮ˧˲ ˟˴ˬ˟ ˫˧˧ˣˮ˧˷ ˧ˡ˧ ˪˰ ˸ˣ˪˰˲ˣˬ :˸ˣ˧ˮˣ˴˧˥DtLh .˫˧ˡ˶ˣ˧ ˣ˞ ˫˧˪ˣ˰ ˸ˣˣ˴˵ ˭ˣˠ˩ , 

 s  ˪˷ ˫˧˧ˬ˧ˮ˲ˢ ˫˧˶ˬ˧˧˦ˢ ˧ˡ˧ ˪˰ ˸ˣ˶˴ˣˮ :˶ˬ˧˧˦ ˸ˣ˵˧˯˲-9{tон .˸ˣ˧˸˲ˣ˵˸ ˸ˣˬ˧˷ˬ ˰ˣ˴˧˟ˣ ˵˧ˣˡˬ ˭ˣˬˤ˸ ˸ˣ˶˷˲˞ˬˢ , 

˸ˣ˵˧˯˲  ˭ˣˠ˩ ,˧˲˧˴˲˯ ˧˲˵˧ˢ ˡˣ˧˴˪ ˸ˣ˩˧ˣ˷ˬ :˸ˣ˧˲˵˧ˢ¦!w¢Σ {tL   ˣ˞Lн/ .˶ˣˡ˧˷ ˣ˞ ˫˧ˮˣ˸ˮ ˸˦˧˪˵ ˣˬ˩ ˫˧˰ˣ˶˧˞˟ ˪˲˦˪ ˧ˡ˩ , 

˟ ˪ˣ˲˧˦ ˸ˣˮ˩˸ ˸ ˣ˵˧˯˲ 9{tон : 

˟ ˪ˣ˲˧˦ ˸ˣˮ˩˸ ˸ ˣ˵˧˯˲  ˟-9{tон  :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˪˪˩ ˨˶ˡ˟ ˪˪ˣ˩ 

) ˢ˵˧˯˲ ˸ˣ˶˧˷ ˸ˣ˶ˠ˷ ˸˶ˡˠˢL{wǎ ˸ˣ˧˴˵ˮˣ˲ ˸˰ˬ˦ˢ :(L{w  .˫˧˧˲˧˴˲˯ ˢ˵˧˯˲ ˧˰ˣ˶˧˞˟ ˪ˣ˲˧˦˪L{wǎ  ˢˮˣ˩˸ˢ ˫˰ ˫˧ˤ˶˩ˣˬ

Lw!aψ!¢¢w ˟ ˫˧ˮ˯˥ˣ˞ˬ ˫ˢ˷ ˥˧˦˟ˢ˪ ˧ˡ˩ -w!a  .˶˸ˣ˧ ˶˧ˢˬ ˰ˣ˴˧˟ ˨˶ˣ˴˪ 

 ˭˧˲ ,(ˡ˶ˣ˧ ˢ˴˵ ,ˢ˪ˣ˰ ˢ˴˵ ,˪˷ˬ˪) ˶ˠ˧˶˦ ˠˣ˯ ˭ˣˠ˩ ,ˢ˵˯˲ˢˢ ˸ˣ˶ˡˠˢ ˸˶ˣ˴˸ ˸˰˧˟˵ :˸ˣ˵˯˲ˢ ˪˷ ˢ˶ˣ˴˸ ˸˰˧˟˵DtLh  

 ˸˧˧˴˵ˮˣ˲ˣL{w . 

 s  ˧ˮ˧˲˪ ˸ˣ˶ˡˠˣˬˢ ˸ˣ˵˧˯˲ˢ ˶ˣ˟˧˥ :˸ˣ˵˧˯˲ ˶ˣ˟˧˥-DtLh   ˢ˧˴˵ˮˣ˲ˢ ˸ˣ˰˴ˬ˞˟ ˢ˶ˬˣ˥ˢ ˧˟˞˷ˬ˪ ˣ˞ ˫˧ˬ˧˞˸ˬˢ

()ŀǧŀŎƘLƴǘŜǊǊǳǇǘ   . 

 ˡˣ˵ ˸˟˧˸˩ :ˢ˵˯˲ˢ ˸ˣ˶˧˷ ˪˷ ˧˸˶ˠ˷ ˫ˣ˷˧˧L{w  ˢ .ˢ˰˶˲ˢˢ ˰ˣ˶˧˞˪ ˢ˟ˣˠ˸˟ ˸ˣ˴ˣ˥ˮ ˸ˣ˪ˣ˰˲ ˰ˣ˴˧˟˪-L{wǎ   ˸ˣ˧ˢ˪ ˫˧˩˧˶˴

 .ˢ˵˯˲ˢˢ ˸˧˧ˢ˷ˢ ˭ˬˤ ˸˞ ˶˰ˤˬ˪ ˧ˡ˩ ˸˧˶˷˲˞ˢ ˸ˣ˶˧ˢˬ˟ ˰˴˟˸ˢ˪ˣ ,˫˧ˬ˯ˣ˥ ˞˪ ,˫˧˧˸˧˴ˬ˸ 

ˣ ˸ˣ˵˧˯˲ ˨ˣ˯˧ˬ˸ˣ˲˧ˡ˰ ˶ˡ˯  ˪˰ ˯˯˟˸ˢ˟ ˸ˣ˵˧˯˲ ˪˷ ˸˧˟˧˦˵˪˯ ˢ˸˟˷ˢ ˣ˞ ˢ˪˰˲ˢˣ ˸ˣ˵˧˯˲ ˸ˣ˧ˣ˲˧ˡ˰ ˧˶ˡ˯ ˪ˣˢ˧ˮ :

 .˫˧˧˦˧˶˵ ˫˧˰ˣ˶˧˞˪ ˭ˬˤ˟ ˢ˟ˣˠ˸ ˥˧˦˟ˢ˪ˣ ˸ˣ˧ˣ˷ˠˮ˸ˢ ˰ˣˮˬ˪ ˧ˡ˩ ˫ˣ˷˧˧ˢ ˸ˣ˷˧˶ˡ 

˟ ˪ˣ˲˧˦˪ ˸ˣ˴˪ˬˣˬ ˢˡˣ˟˰ ˸ˣ˦˧˷ ˸ ˣ˵˧˯˲ ˟ -9{tон : 
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 ˪˰ ˶ˣˬ˷L{w  ˨ˣ˸˟ ˪˰˲ˣˬˢ ˡˣ˵ˢ ˸˞ ˫ˣˬ˧ˮ˧ˬ˪ ˫˴ˬ˴ :˫˧˦ˣ˷˲ˣ ˫˧˶˴˵L{wǎ ˢ ˸˧˧ˢ˷ˢ ˭ˬˤ ˸˞ ˫˴ˬ˴˪ ˧ˡ˩ ˸ ˣ˵˧˯˲  

 .˸˧˷˞˶ˢ ˸˧ˮ˩ˣ˸ˢ ˸ˬ˧˶ˤ ˸ˬ˧˯˥ˬ ˰ˮˬ˧ˢ˪ˣ 

 ˨ˣ˸˟ ˫˧˟ˣ˩˧˰˪ ˫ˣ˶ˠ˪ ˸ˣ˪ˣ˪˰˷ ˢˬ˧˯˥ ˸ˣ˪ˣ˰˲ ˣ˞ ˸ˣ˧˴˵ˮˣ˲˟ ˷ˣˬ˧˷ˬ ˰ˮˬ˧ˢ :ˢˬ˧˯˥ ˸ˣ˪ˣ˰˲ˬ ˰ˮˬ˧ˢL{w  ,˫˧˟ˣ˩˧˰ ˭ˣˠ˩ ,

 .˫˧˟˩˶ˣˬ ˫˧˟ˣ˷˧˥ ˣ˞ ˸˧˶ˣ˦ ˸˶ˣ˷˵˸ 

 ˭˧˟ ˶˷˵˸˪ ˧ˡ˩ ˫˧˪ˠˡ˟ ˷ˬ˸˷ˢ :˸˶ˣ˷˵˸˪ ˫˧˪ˠˡ˟ ˷ˬ˸˷ˢL{wǎ   ˭ˣ˶˩ˮ˯ ˶˷˲˞ˬ˷ ˢˬ ,˸˧˷˞˶ˢ ˸˧ˮ˩ˣ˸ˢ ˸˞˪ˣ˪˪

 .ˢˬ˧˯˥ ˞˪˪ ˫˧ˮˣ˸ˮ ˧˲ˣ˪˧˥ˣ 

 ) ˢ˵˯˲ˢ ˪˷ ˢ˪˰˲ˢ/ˢ˸˟˷ˢ ˧ˮˣˮˠˮˬ˟ ˷ˬ˸˷ˢ :˧˦˧˶˵ ˰˦˵ ˪˰ ˢˮˠˢ ˶˷˲˞()ǇƻǊǘ9b¢9wψ/wL¢L/![  x -

)(ǇƻǊǘ9·L¢ψ/wL¢L/![ ˧ˮ˲ˬ ˫˧˧˦˧˶˵ ˡˣ˵ ˧˰˦˵ ˪˰ ˭ˠˢ˪ ˧ˡ˩ ( ˸ ˣ˵˧˯˲  .˫˧ˮˣ˸ˮˢ ˸ˣˬ˪˷ ˥˧˦˟ˢ˪ˣ 

˪˷ ˸ˣ˲˧ˡ˰ ˶ˡ˯  ˸ ˣ˵˧˯˲˪ ˸ˣ˧ˣ˲˧ˡ˰ ˸˞˴˵ˢ : ˸ ˣ˵˧˯˲   ˪ˣ˲˧˦ ˸˥˦˟ˢ ˨ˣ˸ ,˸˩˶˰ˬˢ ˪ˣ˰˲˸˪ ˸ˣ˧˦˧˶˵ˣ ˸ˣ˟˧˷˥ ˨ˬ˯ ˪˰

 .ˢˢˣ˟ˠ ˸ˣ˲˧ˡ˰ ˧˪˰˟ ˫˧˰ˣ˶˧˞˟ ˭ˬˤ˟ 

#define BUTTON_PIN 2 
void IRAM_ATTR buttonISR() { 
  // ISR function to handle button press 
  // Perform necessary actions here 
} 
void setup() { 
  pinMode(BUTTON_PIN, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN), buttonISR, FALLING); 
} 
void loop() { 
  // Main program loop 
  // Continuously executes other tasks 
} 
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.˫˧ˮ˴˥˪ ˸˶ˤ˰˟ ˸ˣ˵˧˯˲ ˸˪˰˲ˢ 

 

  ˫˧˴˟ˣ˷ˬ ˫˧˦˵˧ˣ˶˲ˬ ,˸ˣ˧ˮˣ˶˦˵˪˞ ˸ˣ˩˶˰ˬ ˪˷ ˟˥˶ ˭ˣˣˠˬ˟ ˫˧˷ˬ˷ˬˢ ˫ˣ˵ˬ ˪˩˟ ˦˪˵ ˧ˮ˵˸ˢ ˫ˢ ˢ˴˧˥˪ ˧˶ˣ˸˲˩

 ˧˶˧˷˩ˬ˪ ˡ˰ˣ ˫˧˦ˣ˷˲Lƻ¢   ˪˰ ˸ˣ˴˧˥˪ ˶ˣ˸˧˞˪ ˪˪˩ ˨˶ˡ˟ ˸ˣ˷ˬ˷ˬ ˸ˣ˧˸˶ˣ˯ˬ ˫˧˶˵˯ ˸ˣ˦˧˷˷ ˡˣ˰˟ .˫˧ˬ˩˥ˣ˸ˬ

˟ .˶˸ˣ˧ ˢ˟˧ˠˬˣ ˢ˪˧˰˧ ˢ˷˧ˠ ˰˧˴ˬ ˸ˣ˵˧˯˲˟ ˷ˣˬ˧˷ˢ ,˫˧˶ˣ˸˲˩ ˱ ˧˰˯   ˸ˣ˵˧˯˲ ˫˰ ˢ˴˧˥˪ ˧ˮ˴˥˪˟ ˷ˣˬ˧˷˟ ˵ˬ˰˸ˮ ,ˢˤ

ˣ˶˵˧ˬ˟ - ˶˵˟9{tон .˫ˢ˪˷ ˫ˣ˷˧˧ˢ ˸ˣ˵˧ˮ˩˦ˣ ˸ˣˮˣ˶˸˧ˢ ,˫˧ˮˣˮˠˮˬˢ ˸˞ ˶ˣ˵˥ˮˣ , 

 :˸ˣ˵˧˯˲ ˫˰ ˢ˴˧˥˪ ˧˶ˣ˸˲˩ ˸ˮ˟ˢ 

  ˟ˣ˪˧˷ .ˢ˴˧˥˪ ˸˰˟ ˧˪ˬ˷˥ ˪ˠ˰ˬ ˫˧˥˸ˣ˲ ˣ˞ ˫˧˶ˠˣ˯˷ ˫˧˧˰ˠ˶ ˫˧ˠ˸ˬ ˫ˢ ,˷ˣ˷˧ˬ ˧ˠ˸ˬ˩ ˫ˠ ˫˧˰ˣˡ˧ˢ ,ˢ˴˧˥˪ ˧˶ˣ˸˲˩

ˣ˶˵˧ˬ˪ ˶˷˲˞ˬ ˸ˣ˵˧˯˲ ˫˰ ˢ˴˧˥˪ ˧˶ˣ˸˲˩-ˢ ˣˬ˩ ˫˧˶˵˟ -9{tон    ˸˧ˡ˧˧ˬ ˟˧ˠˢ˪ˣ ˧ˡ˧˧ˬ ˭˲ˣ˞˟ ˫˧˶ˣ˸˲˩ ˸ˣ˴˧˥˪ ˸ˣˢˤ˪

  ˫˧˰ˣ˶˧˞ ˸˰ˮˣˬ ˢ˟ˣˠ˸ ˸˪˰˲ˢ˪ ˢ˶ˬˣ˥ ˯˯ˣ˟ˬ ˭ˣˮˠˮˬ ˸ˣ˵˲˯ˬ ˸ˣ˵˧˯˲ .˶ˣ˸˲˩ˢ ˟˴ˬ ˸˞ ˱˧˴˶ ˭˲ˣ˞˟ ˵ˣˡ˟˪ ˧˪˟ˬ

 .˪ˬ˷˥ˢ ˸˩˧˶˴ ˸˸˥˲ˢˣ ˸ˣ˪˧˰˧ˢ ˶ˣ˲˧˷ ,ˢˮ˸˷ˬ ˶ˣ˸˲˩ˢ ˟˴ˬ ˶˷˞˩ 

 :ˢ˴˧˥˪ ˧ˮ˴˥˪ ˫˰ ˸ˣ˵˧˯˲˟ ˷ˣˬ˧˷ˢ ˸ˣˮˣ˶˸˧ 

 x ˶˵˧ˬ˪ ˸ˣ˶˷˲˞ˬ ˸ˣ˵˯˲ˢ :˸˶˲ˣ˷ˬ ˸ˣ˧˸˟ˣˠ˸-  ˢ˧ˢ˷ˢˢ ˭ˬˤ ˸˞ ˸˧˥˲ˢ˪ ,˫˧˶ˣ˸˲˩ ˪˰ ˸ˣ˴˧˥˪˪ ˡ˧ˬ ˟˧ˠˢ˪ ˶˵˟

 .˷ˬ˸˷ˬˢ ˸˧ˣˣ˥ ˸˞ ˶˲˷˪ˣ 

 x ˶˵˧ˬ˪ ˶˷˲˞ˬ ˞ˣˢ˷ ˨˩ ˧ˡ˧ ˪˰ ˡ˟˰ˬ˟ ˷ˣˬ˧˷ˢ ˸˞ ˶˰ˤˬˬ ˢ˵˧˯˲ ˰ˮˣˬ ˸ˣˮ˩˸ :˫˧˟˞˷ˬ ˪˷ ˪˧˰˧ ˪ˣ˴˧ˮ-  ˶˞˷˧ˢ˪ ˶˵˟

 .ˢ˪˪ˣ˯ˢ ˧˧˥ ˸˞ ˨˧˶˞ˬˣ ˢ˧ˠ˶ˮ˞ ˨˯ˣ˥ ,˶ˣ˸˲˩ ˸˴˧˥˪ ˸˷˥˶˸ˬ˷ ˡ˰ ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴ ˪˷ ˟˴ˬ˟ 

  ˶˵˯ ˸ˣ˞˪ˣ˪˟ ˨˶ˣ˴ˢ ˪ˣ˦˧˟ ˧ˡ˧ ˪˰ ˡˣ˵ˢ ˢˮ˟ˬ ˸˞ ˦˷˲ˬ ˸ˣ˵˧˯˲ ˫˰ ˫˧˶ˣ˸˲˩˟ ˪ˣ˲˧˦ ˸˰ˬ˦ˢ :˦ˣ˷˲ ˡˣ˵ ˢˮ˟ˬ

 .˶˸ˣ˧ ˪˧˰˧ˣ ˧˵ˮ ˡˣ˵ ˨˩ˬ ˢ˞˴ˣ˸˩ˣ ,˸ˣ˲˧˴˶ 

9{tон  :ˢ˴˧˥˪ ˧ˮ˴˥˪ ˶ˣ˟˰ ˢ˵˧˯˲˟ ˪ˣ˲˧˦ 

 ˟  ˸ˣ˵˧˯˲ ˫˰ ˢ˴˧˥˪ ˧˶ˣ˸˲˩˟ ˪ˣ˲˧˦ ˸˰ˬ˦ˢ-9{tон  :˫˧˞˟ˢ ˫˧˟˪˷˟ ˪˪˩ ˨˶ˡ˟ ˨ˣ˶˩ 
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) ˢ˵˧˯˲ ˸ˣ˶˧˷ ˸˶ˠ˷ ˸˶ˡˠˢL{w ˸˧˧˴˵ˮˣ˲ ˰ˬ˦ˢ :(L{w   s  .˫˧˶ˣ˸˲˩ ˸ˣ˴˧˥˪˟ ˪ˣ˲˧˦˪-L{w   ˸ˡ˥ˣ˧ˬ ˢ˧˴˵ˮˣ˲ ˞ˣˢ

 .ˢ˰˶˲ˢˢ ˰ˣ˶˧˞˪ ˢ˟ˣˠ˸˟ ˸˰˴˟˸ˬ˷ 

 ˭˧˲ ˭ˣˠ˩ ,ˢ˵˯˲ˢˢ ˸ˣ˶ˡˠˢ ˸˞ ˶ˡˠˢ :˸ˣ˵˯˲ˢ ˪˷ ˢ˶ˣ˴˸ ˸˰˧˟˵DtLh   ,˪˷ˬ˪) ˵ˡˢˢ ˠˣ˯ ,ˢ˴˧˥˪ˢ ˭˴˥˪˪ ˶˟ˣ˥ˬˢ

 ˸˧˧˴˵ˮˣ˲ˣ (ˡ˶ˣ˧ ˢ˴˵ ,ˢ˪ˣ˰ ˢ˴˵L{w . 

 ˭˧˲˪ ˸˶ˡˠˣˬˢ ˢ˰˶˲ˢˢ ˸˞ ˶˟˥ :˸ˣ˵˧˯˲ ˶ˣ˟˧˥DtLh  () ˢ˧˴˵ˮˣ˲ˢ ˸ˣ˰˴ˬ˞˟ŀǧŀŎƘLƴǘŜǊǊǳǇǘ   ˸˶ˠ˯ˬ ˧ˡ˧ ˪˰ ˸˵˲ˣ˯ˬˢ

9{tон !ǊŘǳƛƴƻ . 

 ˡˣ˵ ˸˞ ˟ˣ˸˩ :˸ˣ˶˧˷ ˸˵˯˲ˢ ˸ˣ˶˧˷ ˪˷ ˧˸˶ˠ˷ ˫ˣ˷˧˧L{w    .˶ˣ˶˥˷ ˣ˞ ˳˥˪ˮ ˶ˣ˸˲˩ˢ ˶˷˞˩ ˸ˣ˧˲˧˴˲˯ ˸ˣ˪ˣ˰˲ ˰ˣ˴˧˟˪

 ˡˣ˵ ˪˰ ˶ˣˬ˷L{w  .˸ˣ˰˶˲ˢˢ ˸˧˧ˢ˷ˢ ˭ˬˤ ˸˞ ˶˰ˤˬ˪ ˧ˡ˩ ˫˯ˣ˥ ˞˪ˣ ˧˸˧˴ˬ˸ 

#define BUTTON_PIN 2 
volatile bool buttonPressed = false; 
void IRAM_ATTR buttonISR() { 
  buttonPressed = true; 
} 
void setup() { 
  pinMode(BUTTON_PIN, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN), buttonISR, FALLING); 
} 
void loop() { 
  if (buttonPressed) { 
    // Handle button press event 
    // Perform necessary actions 
    buttonPressed = false; // Reset flag 
  } 
} 

 

() ˢ˧˴˵ˮˣ˲ˢōǳǧƻƴL{w ˩ ˸˶ˡˠˣˬ-L{w   .˫˧˶ˣ˸˲˩ ˸ˣ˴˧˥˪˟ ˪ˣ˲˧˦˪ 

() ˢ˧˴˵ˮˣ˲ˢǎŜǘǳǇ ˢ ˭˧˲ ˸˞ ˢ˶˧ˡˠˬ-DtLh   ˸˧˧˴˵ˮˣ˲ ˸˞ ˸˶˟˥ˬˣ ˢˮ˟ˣˬ ˨ˣ˷ˬ ˡˠˮ ˫˰ ˢ˯˧ˮ˩˩ ˢ˴˧˥˪ˢ ˭˴˥˪˪ ˶˟ˣ˥ˬˢ

()ōǳǧƻƴL{w   .˶ˣ˸˲˩ˢ ˪˷ ˪˲ˣˮˢ ˢ˴˵ˢ ˵ˡˢ˪ 

() ˸˧˧˴˵ˮˣ˲˟ƭƻƻǇ ˪ˠˡˢ ,ōǳǧƻƴtǊŜǎǎŜŘ  .˯˲ˣ˞ˬ ˪ˠˡˢˣ ˶ˣ˸˲˩ˢ ˪˰ ˢ˴˧˥˪ˢ ˰ˣ˶˧˞˟ ˪˲ˣ˦ˬ ,˶ˡˠˣˬ ˫˞ˣ ,˭ˬˣ˯ˬ 

 ˧ˣ˯˧ˮ1 . .ˢ˧˪˰˟ ˭˴˥˪ ˸˪˰˲ˢ 

#define BUTTON_PIN_1 2 
void IRAM_ATTR button1ISR() { 
  // ISR for Button 1 press 
} 
void setup() { 
  pinMode(BUTTON_PIN_1, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_1), button1ISR, RISING); 
} 
void loop() { 
  // Main program loop 
} 

 

 ˧ˣ˯˧ˮ2 .ˢˡ˧˶˧˟ ˭˴˥˪ ˸˪˰˲ˢ . 

#define BUTTON_PIN_1 2 
void IRAM_ATTR button1ISR() { 
  // ISR for Button 1 release 
} 
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void setup() { 
  pinMode(BUTTON_PIN_1, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_1), button1ISR, FALLING); 
} 
void loop() { 
  // Main program loop 
} 

 

 ˧ˣ˯˧ˮ3 .˧ˣˮ˧˷˟ ˭˴˥˪ ˸˪˰˲ˢ . 

#define BUTTON_PIN_1 2 
void IRAM_ATTR button1ISR() { 
  // ISR for Button 1 state change 
} 
void setup() { 
  pinMode(BUTTON_PIN_1, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_1), button1ISR, CHANGE); 
} 
void loop() { 
  // Main program loop 
} 

 

 ˧ˣ˯˧ˮ4 ˸˪˰˲ˢ .2 ˟ ˫˧ˮ˴˥˪ˢ˧˪˰ . 

#define BUTTON_PIN_1 2 
#define BUTTON_PIN_2 3 
void IRAM_ATTR button1ISR() { 
  // ISR for Button 1 press 
} 
void IRAM_ATTR button2ISR() { 
  // ISR for Button 2 press 
} 
void setup() { 
  pinMode(BUTTON_PIN_1, INPUT_PULLUP); 
  pinMode(BUTTON_PIN_2, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_1), button1ISR, RISING); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_2), button2ISR, RISING); 
} 
void loop() { 
  // Main program loop 
} 

 

 ˧ˣ˯˧ˮ5 ˸˪˰˲ˢ .2  .ˢˡ˧˶˧˟ ˫˧ˮ˴˥˪ 

#define BUTTON_PIN_1 2 
#define BUTTON_PIN_2 3 
void IRAM_ATTR button1ISR() { 
  // ISR for Button 1 release 
} 
void IRAM_ATTR button2ISR() { 
  // ISR for Button 2 release 
} 
void setup() { 
  pinMode(BUTTON_PIN_1, INPUT_PULLUP); 
  pinMode(BUTTON_PIN_2, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_1), button1ISR, FALLING); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_2), button2ISR, FALLING); 
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} 
void loop() { 
  // Main program loop 
} 

 

 

 

 ˧ˣ˯˧ˮ6˸˪˰˲ˢ .   ˧ ˮ˷ˬ ˡ˥˞  ˟  ˫˧ˮ˴˥˪˧˪˰ .ˢ 

#define BUTTON_PIN_1 2 
#define BUTTON_PIN_2 3 
void IRAM_ATTR buttonISR() { 
  // ISR for Button press 
} 
void setup() { 
  pinMode(BUTTON_PIN_1, INPUT_PULLUP); 
  pinMode(BUTTON_PIN_2, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_1), buttonISR, RISING); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_2), buttonISR, RISING); 
} 
void loop() { 
  // Main program loop 
} 

 

 ˧ˣ˯˧ˮ7 .ˢˡ˧˶˧˟ ˫˧ˮ˴˥˪ ˧ˮ˷ˬ ˡ˥˞ ˸˪˰˲ˢ . 

#define BUTTON_PIN_1 2 
#define BUTTON_PIN_2 3 
void IRAM_ATTR buttonISR() { 
  // ISR for Button release 
} 
void setup() { 
  pinMode(BUTTON_PIN_1, INPUT_PULLUP); 
  pinMode(BUTTON_PIN_2, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_1), buttonISR, FALLING); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_2), buttonISR, FALLING); 
} 
void loop() { 
  // Main program loop 
} 

 

 ˧ˣ˯˧ˮу . ˶ˣ˸˲˩1 ˟ ˢˮˣˬ ˢ˪˰ˬ-1  ˟ ˡ˧˶ˣˬ ˧ˮ˷ˣ-1 . 

#define BUTTON_PIN_INC 2 
#define BUTTON_PIN_DEC 3 
volatile int counter = 0; 
void IRAM_ATTR buttonIncISR() { 
  counter++; 
} 
void IRAM_ATTR buttonDecISR() { 
  counter--; 
} 
void setup() { 
  pinMode(BUTTON_PIN_INC, INPUT_PULLUP); 
  pinMode(BUTTON_PIN_DEC, INPUT_PULLUP); 
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  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_INC), buttonIncISR, FALLING); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_DEC), buttonDecISR, FALLING); 
  Serial.begin(115200); 
} 
void loop() { 
  Serial.println(counter); 
  delay(1000); // Delay for better readability, adjust as needed 
} 

 

 

 

 ˧ˣ˯˧ˮф . ˶ˣ˸˲˩1 ˟ ˢˮˣˬ ˢ˪˰ˬ-1  ˟ ˡ˧˶ˣˬ ˧ˮ˷ˣ-1  .˭ˣ˴˧˵ ˧˩˶˰˪ ˫˞˸ˢ˟ 

#define BUTTON_PIN_INC 2 
#define BUTTON_PIN_DEC 3 
volatile int counter = 0; 
const int MAX_COUNT = 10; 
const int MIN_COUNT = 0; 
void IRAM_ATTR buttonIncISR() { 
  if (counter < MAX_COUNT) { 
    counter++; 
  } 
} 
void IRAM_ATTR buttonDecISR() { 
  if (counter > MIN_COUNT) { 
    counter--; 
  } 
} 
void setup() { 
  pinMode(BUTTON_PIN_INC, INPUT_PULLUP); 
  pinMode(BUTTON_PIN_DEC, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_INC), buttonIncISR, FALLING); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_DEC), buttonDecISR, FALLING); 
  Serial.begin(115200); 
} 
void loop() { 
  Serial.println(counter); 
  delay(1000); // Delay for better readability, adjust as needed 
} 

 

 ˧ˣ˯˧ˮ10 ˡ˪ ˸˵˪ˡˢ . .˸ˣ˵˧˯˲ ˧"˰ ˪˰˲ˣˬ ˢˮˣˬ ,˧˟ˣ˧˥ ˢˮˣˬ 

#define BUTTON_PIN_INC 2 
#define BUTTON_PIN_DEC 3 
#define LED_PIN 13 
volatile int counter = 0; 
void IRAM_ATTR buttonIncISR() { 
  counter++; 
} 
void IRAM_ATTR buttonDecISR() { 
  counter--; 
} 
void setup() { 
  pinMode(BUTTON_PIN_INC, INPUT_PULLUP); 
  pinMode(BUTTON_PIN_DEC, INPUT_PULLUP); 
  pinMode(LED_PIN, OUTPUT); 

http://www.robokit.co.il/


фу 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_INC), buttonIncISR, FALLING); 
  attachInterrupt(digitalPinToInterrupt(BUTTON_PIN_DEC), buttonDecISR, FALLING); 
  Serial.begin(115200); 
} 
void loop() { 
  // Toggle LED based on counter value 
  digitalWrite(LED_PIN, counter > 0 ? HIGH : LOW); 
  Serial.println(counter); 
  delay(1000); // Delay for better readability, adjust as needed 
} 

 

 ˸˦˧˪˵ .˸ˣ˵˧˯˲ ˧"˰ ˧˦˲ˣ˞ ˠˣˤ ˪˷ ˟˴ˬ 

 

 

˦˲ˣ˞ ˫˧ˡˬ˴ ˫ ˧˧ ˶ˣ˸˟ ˫ˠ ˫˧˰ˣˡ˧ˢ , ɣ ˣˤ ˦˲ˣ˞˧  ˧ˮ˷ ˭˧˟ ˫˧˧˪ˬ˷˥ ˸ˣ˸ˣ˞ ˸˶˟˰ˢ˪ ˫˧˷ˬ˷ˬˢ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˟˧˩˶ ˫ˢ ,

) ˶ˣ˞ ˸˦˪ˣ˲ ˢˡˣ˧ˡˬ ˫˧˟˩˶ˣˬ ˫ˢ .˶ˣ˞ ˸ˣ˰˴ˬ˞˟ ˫˧ˡˡˣ˟ˬ ˫˧˪ˠ˰ˬ[95ˣ˦ˣ˲ˣ ˡ˥˞ ˡ˴˟ ( -  ˣ˞ ˶ˣ˦˯˧ˤˮ˶˦ˣ˦ˣ˲ ˭ˣˠ˩) ˧˞˪ˠ

ˢ ˡ˴ ˪˰ ˧˪ˬ˷˥ ˸ˣ˞ ˪˰˲ˣˬ ˶˷˞˩ .˱ˣ˵˷ ˧˦˲ˣ˞ ˫ˣ˯˥ˬ ˧ˡ˧ ˪˰ ˫˧ˡ˶˲ˣˬ ,˧ˮ˷ˢ ˡ˴˟ (ˢˡˣ˧ˡˣ˦ˣ˲ -[95  ,˶ˣ˞ ˦˪ˣ˲ ˞ˣˢ ,

ˣ˦ˣ˲ˢ ˧ˡ˧ ˪˰ ˢˢˣˤˬ ˭˩ˬ ˶˥˞˪ ˶˷˞ - .˶˧˷˧ ˧˪ˬ˷˥ ˶ˣ˟˧˥ ˪˩ ˞˪˪ ˸ˣ˞ˢ ˸˞ ˶˧˟˰ˬ ˨˩ˣ ,˧ˮ˷ˢ ˡ˴˟ ˧˞˪ˠ 

ˠˣˤ  ˦˲ˣ˞ ˧  :˸ˣ˵˧˯˲ ˫˰ 

 ˸ˣˠˣˤ˦˲ˣ˞ ˫ ˧˧   ˧ˮ˲ˬ ˫˧˷˧ˠ˶ ˫˧˪ˠ˰ˬ ˣ˞ ˫˧˟˧˩˶ ˪˰ ˭ˠˢ˪ ˧ˡ˩ ˧˪ˬ˷˥ ˡˣˡ˧˟ ˷˶ˡˮ ˫ˢ˟˷ ˫˧ˬˣ˷˧˧˟ ˪˪˩ ˨˶ˡ˟ ˫˧˷ˬ˷ˬ

 x ˶˵˧ˬ ˸ˣ˯˯ˣ˟ˬ ˸ˣ˩˶˰ˬ˟ ˸ˣ˵˧˯˲ ˫˰ ˫˧˧˦˲ˣ˞ ˫˧ˡˬ˴ˬ˟ ˷ˣˬ˧˷ ˞ˣˢ ˢˤ˩ ˡ˥˞ ˫ˣ˷˧˧ .˫˧˷˰˶ ˣ˞ ˫˧ˢˣ˟ˠ ˫˧˥˸ˬ-  .˶˵˟

ˣ˶˵˧ˬˢ ˸˞ ˡˡˣ˟˪ ˶ˤˣ˰ ˧˦˲ˣ˞ˢ ˡˬ˴ˬˢ ,ˣˤ ˢ˶ˡˠˢ˟-˧˥ ˫˧ˮ˵˸ˢ ˣ˞ ˸ˣ˸ˣ˞ˬ ˶˵˟  ˢ˥˦˟˟ ˟˧ˠˢ˪ ˣ˪ ˶˷˲˞ˬˣ ,˫˧˧ˮˣ˴

 .ˣ˪˷ ˫˧˧ˬ˧ˮ˲ˢ ˫˧˪ˠ˰ˬ˟ ˢ˰˧ˠ˲˟ ˭˩˸˯ˢ˪ ˧˪˟ˬ ˸ˣ˰˶˲ˢ˪ 

 :ˡˣ˵ ˫ˣ˷˧˧ 

ˢ ˭˧˲ ˸˞ ˶ˡˠˢ-DtLh ˣ˶˵˧ˬˢ ˪˷- ˸˞˧˴˧˪ ˶˟ˣ˥ˬˢ ˶˵˟ ɣ ˣˤ  ˦ ˲ˣ˞ ˧  ˫˞˸ˢ˟ ,˧ˮˣ˴˧˥ ˣ˞ ˧ˬ˧ˮ˲ ˢ˩˧˷ˬ ˡˠˮ ˫˰ ˢ˯˧ˮ˩˩

 ˪˷ ˞˴ˣˬˢ ˸ˣ˧˟˦ˣ˵˪ˠˣˤ ˦˲ˣ˞ ˧. 

 ˸ˣ˶˧˷ ˸˶ˠ˷ ˫ˣ˷˶) ˢ˵˧˯˲L{w ˪˷ ˞˴ˣˬˢ ˸ˣ˞ ˧ˡ˧ ˪˰ ˸˪˰˲ˣˬˢ ˢ˵˧˯˲˟ ˪˲˦˪ ˧ˡ˩ (ˠˣˤ ˦˲ˣ˞ ˧ . 

-˟L{w  ˸ˣ˧˴˵ˮˣ˲ ˸˪˰˲ˢ ˣ˞ ˫˧˪ˠˡ ˸˶ˡˠˢ ,˫˧ˮ˸˷ˬ ˭ˣ˩ˡ˰ ˭ˣˠ˩ ,ˢ˵˧˯˲ˢ ˰ˣ˶˧˞ ˨ˬ˯ ˪˰ ˸ˣ˷ˣ˶ˡˢ ˸ˣ˪ˣ˰˲ˢ ˸˞ ˰˴˟ ,

 .˸ˣ˶˥˞ 

˲˟ ˪ˣ˲˧˦ˣ˵˧˯ :˸ 

 ˢ˵˧˯˲ ˸˪˟˵ ˫˰ˠˣˤ  ˦˲ˣ˞ ˧ x ˶˵˧ˬˢ ,-˪ ˡ˧ˬ ˳˲ˣ˵ ˶˵˟-L{w   .ˢ˵˯˲ˢˢ ˰ˣ˶˧˞˟ ˪˲˦˪ ˧ˡ˩ 
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ˢ ˨ˣ˸˟-L{w x ˶˵˧ˬˢ ,-  ˢ˶˧ˢˬ ˢ˟ˣˠ˸ ˵˲˯˪ˣ ,ˢ˵˯˲ˢˢ ˰ˣ˶˧˞˪ ˸ˣ˶ˣ˷˵ˢ ˸ˣ˧˲˧˴˲˯ ˸ˣˬ˧˷ˬ ˣ˞ ˸ˣ˪ˣ˰˲ ˰˴˟˪ ˪ˣ˩˧ ˶˵˟

 .˫˧˧ˮˣ˴˧˥ ˫˧˧ˣ˶˧ˠ˪ 

#define INTERRUPT_PIN 2 // Replace with actual GPIO pin number 
volatile bool interruptFlag = false; 
  
void IRAM_ATTR optoInterrupt() { 
  interruptFlag = true; 
} 
  
void setup() { 
  pinMode(INTERRUPT_PIN, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(INTERRUPT_PIN), optoInterrupt, FALLING); 
   
  Serial.begin(115200); 
} 
  
void loop() { 
  if (interruptFlag) { 
    // Handle interrupt event 
    Serial.println("Interrupt received!"); 
    interruptFlag = false; // Reset flag 
  } 
  // Main program loop 
} 

 

 .˧˦˲ˣ˞ ˠˣˤ ˪˰ˬ ˡ˧ ˶˟˰ˬ ˪˩ ˫˰ ˢˮˣˬ ˸˪˰˲ˢ 

#define INTERRUPT_PIN 2 // Replace with actual GPIO pin number 
volatile int counter = 0; 
void IRAM_ATTR optoInterrupt() { 
  counter++; 
} 
void setup() { 
  pinMode(INTERRUPT_PIN, INPUT_PULLUP); 
  attachInterrupt(digitalPinToInterrupt(INTERRUPT_PIN), optoInterrupt, FALLING); 
  Serial.begin(115200); 
} 
void loop() { 
  // Print counter value 
  Serial.println(counter); 
  delay(1000); // Delay for better readability, adjust as needed 
} 
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 ˪˷ ˟˴ˬ ˸˦˧˪˵ .ˢ˵˧˯˲ ˸˶ˤ˰˟ ˫˧˷˵ˬ ˥ˣ˪ 

 

 

˯˶ˠ .˸˧ˮˣ˴˧˥ ˢ˯˶ˠ ˫˰ ˢˮˣ˷˞˶ ˢ 

#include <Keypad.h> 
#define ROWS 4 
#define COLS 4 
char keys[ROWS][COLS] = { 
  {'1', '2', '3', 'A'}, 
  {'4', '5', '6', 'B'}, 
  {'7', '8', '9', 'C'}, 
  {'*', '0', '#', 'D'} 
}; 
  
byte rowPins[ROWS] = {2, 3, 4, 5}; // Replace these with your actual row pin numbers 
byte colPins[COLS] = {6, 7, 8, 9}; // Replace these with your actual column pin numbers 
volatile bool keyPressed = false; 
char key = '\0'; 
void IRAM_ATTR keypadISR() { 
  keyPressed = true; 
} 
Keypad keypad = Keypad(makeKeymap(keys), rowPins, colPins, ROWS, COLS); 
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void setup() { 
  pinMode(10, INPUT_PULLUP); // Interrupt pin connected to GPIO pin 10 
  attachInterrupt(digitalPinToInterrupt(10), keypadISR, FALLING); 
  Serial.begin(115200); 
} 
void loop() { 
  if (keyPressed) { 
    key = keypad.getKey(); 
    if (key != NO_KEY) { 
      Serial.println(key); 
    } 
    keyPressed = false; 
  } 
} 

 

  ˢ˯˶ˠ ˸˶˥˞ .˸˧ˮˣ˴˧˥ ˢ˵˧˯˲ ˫˰ 

#include <Keypad.h> 
#define ROWS 4 
#define COLS 4 
char keys[ROWS][COLS] = { 
  {'1', '2', '3', 'A'}, 
  {'4', '5', '6', 'B'}, 
  {'7', '8', '9', 'C'}, 
  {'*', '0', '#', 'D'} 
}; 
byte rowPins[ROWS] = {2, 3, 4, 5}; // Replace with your actual row pin numbers 
byte colPins[COLS] = {6, 7, 8, 9}; // Replace with your actual column pin numbers 
volatile bool dataAvailable = false; 
byte keypadData = 0; 
void IRAM_ATTR keypadISR() { 
  dataAvailable = true; 
} 
Keypad keypad = Keypad(makeKeymap(keys), rowPins, colPins, ROWS, COLS); 
void setup() { 
  pinMode(10, INPUT_PULLUP); // External interrupt pin connected to GPIO pin 10 
  attachInterrupt(digitalPinToInterrupt(10), keypadISR, FALLING); 
  Serial.begin(115200); 
} 
void loop() { 
  if (dataAvailable) { 
    // Read 4-bit input from decoder 
    keypadData = 0; 
    for (int i = 0; i < 4; i++) { 
      if (digitalRead(colPins[i]) == HIGH) { 
        keypadData |= (1 << i); 
      } 
    } 
    // Decode key pressed 
    char key = '\0'; 
    switch (keypadData) { 
      case 0x01: key = '1'; break; 
      case 0x02: key = '2'; break; 
      case 0x04: key = '3'; break; 
      case 0x08: key = 'A'; break; 
      case 0x10: key = '4'; break; 
      case 0x20: key = '5'; break; 
      case 0x40: key = '6'; break; 
      case 0x80: key = 'B'; break; 
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      case 0x11: key = '7'; break; 
      case 0x22: key = '8'; break; 
      case 0x44: key = '9'; break; 
      case 0x88: key = 'C'; break; 
      case 0x21: key = '*'; break; 
      case 0x42: key = '0'; break; 
      case 0x84: key = '#'; break; 
      case 0x18: key = 'D'; break; 
    } 
    // Output key pressed 
    if (key != '\0') { 
      Serial.println(key); 
    } 
    // Reset flag 
    dataAvailable = false; 
  } 
} 

  

 ˫˰ ˢ˯˶ˠ4  .ˢ˵˧˯˲ˣ ˸ˣ˧˟˧˯ 

#include <Keypad.h> 
#define ROWS 4 
#define COLS 4 
char keys[ROWS][COLS] = { 
  {'1', '2', '3', 'A'}, 
  {'4', '5', '6', 'B'}, 
  {'7', '8', '9', 'C'}, 
  {'*', '0', '#', 'D'} 
}; 
byte rowPins[ROWS] = {2, 3, 4, 5}; // Replace with your actual row pin numbers 
byte colPins[COLS] = {6, 7, 8, 9}; // Replace with your actual column pin numbers 
byte dataPins[4] = {10, 11, 12, 13}; // Replace with your actual data pin numbers 
byte interruptPin = 14; // Replace with your actual interrupt pin number 
volatile bool dataAvailable = false; 
byte keypadData = 0; 
void IRAM_ATTR keypadISR() { 
  dataAvailable = true; 
} 
Keypad keypad = Keypad(makeKeymap(keys), rowPins, colPins, ROWS, COLS); 
void setup() { 
  for (int i = 0; i < 4; i++) { 
    pinMode(dataPins[i], OUTPUT); 
    digitalWrite(dataPins[i], LOW); 
  } 
  pinMode(interruptPin, INPUT_PULLUP); // External interrupt pin connected to GPIO pin 14 
  attachInterrupt(digitalPinToInterrupt(interruptPin), keypadISR, FALLING); 
  Serial.begin(115200); 
} 
void loop() { 
  if (dataAvailable) { 
    // Read 4-bit input from decoder 
    keypadData = 0; 
    for (int i = 0; i < 4; i++) { 
      if (digitalRead(dataPins[i]) == HIGH) { 
        keypadData |= (1 << i); 
      } 
    } 
    // Decode key pressed 
    char key = '\0'; 
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    switch (keypadData) { 
      case 0x01: key = '1'; break; 
      case 0x02: key = '2'; break; 
      case 0x04: key = '3'; break; 
      case 0x08: key = 'A'; break; 
      case 0x10: key = '4'; break; 
      case 0x20: key = '5'; break; 
      case 0x40: key = '6'; break; 
      case 0x80: key = 'B'; break; 
      case 0x11: key = '7'; break; 
      case 0x22: key = '8'; break; 
      case 0x44: key = '9'; break; 
      case 0x88: key = 'C'; break; 
      case 0x21: key = '*'; break; 
      case 0x42: key = '0'; break; 
      case 0x84: key = '#'; break; 
      case 0x18: key = 'D'; break; 
    } 
    // Output key pressed 
    if (key != '\0') { 
      Serial.println(key); 
    } 
    // Reset flag 
    dataAvailable = false; 
  } 
} 

 

 ˞˷ˣˮ˟ ˪ˣˠ˶˸ :˫˧˷˵ˬ ˥ˣ˪ ˫˰ ˸ˣ˵˧˯˲ 

˞˟ˢ ˡˣ˵ ˢˮ˷    ˷ˣˬ˧˷ ˫˰ ˟˧˩˶ ˨˶ˡ ˢ˵˧˯˲˟тп/фнн . 

 '˯ˬ ˪˧ˠ˶˸1 . ˸ ˡ˪˵ˬ ˸˪˧˰ˮ ˸ˬ˯˧˯ 

#include <Keypad.h> 
#include <Wire.h> 
#include <LiquidCrystal_I2C.h> 
  
#define ROWS  4 
#define COLS  4 
  
char keyMap[ROWS][COLS] = { 
  {'1','2','3', 'A'}, 
  {'4','5','6', 'B'}, 
  {'7','8','9', 'C'}, 
  {'*','0','#', 'D'} 
}; 
  
uint8_t rowPins[ROWS] = {14, 27, 26, 25}; // GIOP14, GIOP27, GIOP26, GIOP25 
uint8_t colPins[COLS] = {33, 32, 18, 19}; // GIOP33, GIOP32, GIOP18, GIOP19 
uint8_t LCD_CursorPosition = 0; 
String PassWord = "134679"; 
String InputStr = ""; 
  
Keypad keypad = Keypad(makeKeymap(keyMap), rowPins, colPins, ROWS, COLS ); 
LiquidCrystal_I2C I2C_LCD(0x27, 16, 2);  // set the LCD address to 0x27 for a 16 chars and 2 line display 
  
void setup(){ 
  Serial.begin(115200); 
  // Initialize The I2C LCD 
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  I2C_LCD.begin(); 
  // Turn ON The Backlight 
  I2C_LCD.backlight(); 
  // Clear The Display 
  I2C_LCD.clear(); 
  I2C_LCD.setCursor(0, 0); 
  I2C_LCD.print("Enter PassWord:"); 
} 
  
void loop(){ 
   
  char key = keypad.getKey(); 
   
  if (key) { 
    InputStr += key; 
    I2C_LCD.setCursor(LCD_CursorPosition++, 1); 
    if(LCD_CursorPosition == 6) 
    { 
      String message; 
      if(InputStr == PassWord) { 
        message = "Access Granted!"; 
      } 
      else { 
        message = "Wrong PassWord!"; 
      } 
      InputStr = ""; 
      I2C_LCD.clear(); 
      LCD_CursorPosition = 0; 
      I2C_LCD.print(message); 
    } 
    else if(key == 'D') 
    { 
      InputStr = ""; 
      I2C_LCD.clear(); 
      LCD_CursorPosition = 0; 
      I2C_LCD.print("Enter PassWord:"); 
    } 
    else 
    { 
      I2C_LCD.print(key); 
    } 
  } 
} 

 

 '˯ˬ ˪˧ˠ˶˸2 .˯˲˧ :˭˴˥˪ ˸˵ 

 ˭˧˲˪ ˢ˴˧˥˪ ˠ˸ˬ ˶˟˥DtLh ˢ ˪˷-9{tон. 

 ˭˧˲ ˸˞ ˶ˡˠˢDtLh  .˸ˣ˞ˢ ˪˷ ˢ˪ˣ˰ˢ ˢ˴˵˟ ˢ˵˧˯˲ ˪˧˰˲ˢ˪ ˧ˡ˩ 

 ˸˧˶ˣˮ ˪˷ ˟˴ˬˢ ˸˞ ˸ˣˮ˷˪ ˧ˡ˩ ˢ˵˧˯˲˟ ˷ˬ˸˷ˢ[95. 

 

 '˯ˬ ˪˧ˠ˶˸3 .˯˲˧  ˭˷˧˧˥ ˸˵tLw: 

) ˧˟˧˯˲ ˫ˣˡ˞ ˞˶˲ˮ˧˞ ˢ˰ˣˮ˸ ˭˷˧˧˥ ˶˟˥tLw ˭˧˲˪ (DtLh ˢ ˪˷-9{tон. 

 ˭˧˲ ˸˞ ˶ˡˠˢDtLh .ˢ˰ˣˮ˸ ˢˢˣˤˬ ˶˷˞˩ ˢ˵˧˯˲ ˪˧˰˲ˢ˪ ˧ˡ˩ 

http://www.robokit.co.il/


млр 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 .ˢ˵˰ˤ˞ ˪˧˰˲ˢ˪ ˣ˞ (˧˶ˣ˦ ˠ˴˪ ˢ˰ˡˣˢ ˯˧˲ˡˢ˪ ,˪˷ˬ˪) ˢ˰ˡˣˢ ˥ˣ˪˷˪ ˧ˡ˩ ˢ˵˧˯˲˟ ˷ˬ˸˷ˢ 

 

 '˯ˬ ˪˧ˠ˶˸4 .˯˲˧ :˧˶˦ˣ˶ ˡˡˣ˵ˬ ˸˵ 

 ˧ˮ˧˲ ˧ˮ˷˪ ˧˟ˣ˟˧˯ ˡˡˣ˵ˬ ˶˟˥DtLh ˢ ˪˷-9{tон .(ˡˡˣ˵ˬ ˦˪˲ ˪˩ ˶ˣ˟˰ ˡ˥˞) 

ˢ ˧ˮ˧˲ ˸˞ ˶ˡˠˢ-DtLh  .ˡˡˣ˵ˬˢ ˸ˣ˸ˣ˞ ˪˷ ˢˡ˧˶˧˟ ˭ˢˣ ˫˧˪ˣ˰ˢ ˸ˣˣ˴˵˟ ˭ˢ ˸ˣ˵˧˯˲ ˣ˪˧˰˲˧˷ ˨˩ 

.ˡˡˣ˵ˬˢ ˪˷ ˢ˶˧˲˯ˢˣ ˟ˣ˟˧˯ˢ ˭ˣˣ˧˩ ˶˥˞ ˟ˣ˵˰˪ ˧ˡ˩ ˸ˣ˵˧˯˲˟ ˷ˬ˸˷ˢ 

 '˯ˬ ˪˧ˠ˶˸5 .˯˲˧˪ˣˢ ˦˵˲˞ ˭˷˧˧˥ ˸˵ .(ˡ˶˲ˮ˟ ˸ˣˮ˵˪ ˫˧˩˧˶˴) 

  ˭˧˲˪ ˪ˣˢ ˦˵˲˞ ˭˷˧˧˥ ˶˟˥DtLh ˢ ˪˷-9{tон. 

 ˭˧˲ ˸˞ ˶ˡˠˢDtLh .˧˦ˮˠˬ ˢˡ˷ ˢˢˣˤˬ ˶˷˞˩ ˢ˵˧˯˲ ˪˧˰˲ˢ˪ ˧ˡ˩ 

.˦ˮˠˣˬˬ ˫˴˰ ˪˷ ˫˧˟ˣ˟˧˯ˢ ˸˶˧˲˯ ˣ˞ ˸ˣ˶˧ˢˬˢ ˸˞ ˡˣˡˬ˪ ˧ˡ˩ ˢ˵˧˯˲˟ ˷ˬ˸˷ˢ 

 

 '˯ˬ ˪˧ˠ˶˸6 .˯˲˧˰ˠˬ ˭˷˧˧˥ ˸˵ .(ˡ˶˲ˮ˟ ˸ˣˮ˵˪ ˫˧˩˧˶˴) 

 ˭˧˲˪ ˧˪ˣ˟˧˵ ˰ˠˬ ˭˷˧˧˥ ˶˟˥DtLh ˢ ˪˷-9{tон . 

ˢ ˸˩˧˯ ˸˞ ˶ˡˠˢ-DtLh .ˢ˰˧ˠˮ ˸˰˟ ˢ˵˧˯˲ ˪˧˰˲ˢ˪ ˧ˡ˩ 

 .(ˢ˰ˡˣˢ ˥ˣ˪˷˪ ,˪˷ˬ˪) ˢ˪ˣ˰˲ ˪˧˰˲ˢ˪ ˣ˞ (˸˧˶ˣˮ ˵˧˪ˡˢ˪ ,˪˷ˬ˪) ˦˪˲˟ ˦ˣ˪˷˪ ˧ˡ˩ ˢ˵˧˯˲˟ ˷ˬ˸˷ˢ 

 

 '˯ˬ ˪˧ˠ˶˸7 .˯˲˧˶ˣ˞ ˭˷˧˧˥ ˸˵. 

) ˶ˣ˞ ˧ˣ˪˸ ˡˠˮ ˶˟˥[5wˢ ˪˷ ˧ˠˣ˪ˮ˞ ˢ˯˧ˮ˩ ˭˧˲˪ (-9{tон . 

ˢ ˸˞ ˶ˡˠˢ-!5/  .˫˧ˣ˯ˬ ˱˯ ˢ˴ˣ˥ ˶ˣ˞ˢ ˸ˬ˶ ˶˷˞˩ ˢ˵˧˯˲ ˪˧˰˲ˢ˪ ˧ˡ˩ 

 ˸˵˪ˡˢ ,˪˷ˬ˪) ˦˪˲˟ ˦ˣ˪˷˪ ˧ˡ˩ ˢ˵˧˯˲˟ ˷ˬ˸˷ˢ[95.˧˸˟˧˟˯ˢ ˶ˣ˞ˢ ˧˞ˮ˸ ˨ˬ˯ ˪˰ ( 
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 ˵˶˲4 . ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲{tL . 
 

 ˪ˣ˵ˣ˦ˣ˶˲{ŜǊƛŀƭ tŜǊƛǇƘŜǊŀƭ LƴǘŜǊŦŀŎŜ ό{tLύ  x ˶˵˧ˬ ˭˧˟ ˸˶ˣ˷˵˸˪ ˷ˬ˷ˬˢ ˧ˮˣ˶˩ˮ˧˯ ˸˧˶ˣ˦ ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ ˞ˣˢ-  ˫˧˶˵˟

 x ˶˵˧ˬˢ ˭ˣˠ˩) ˶˦˯˞ˬ ˭˵˸ˢ ˭˧˟ ˞˪ˬ ˯˵˪˲ˣˡ ,ˢˢˣ˟ˠ ˸ˣ˶˧ˢˬ˟ ˸˶ˣ˷˵˸ ˶˷˲˞ˬ ˞ˣˢ .˫˧˧˲˵˧ˢ ˫˧ˮ˵˸ˢˣ- ˶˵˟9{tон  (

  ˭˧˟˪˟˧˩˶  " l ˟˰(˦˪˷ˮ) "   ˪ˣ˵ˣ˦ˣ˶˲ ˸˞ ˵˶˲ˮ ,ˢˤ ˦˶ˣ˲ˬ ˶˟˯ˢ˟ .˶˸ˣ˧ ˣ˞ ˡ˥˞{tL ˧˶˥˞ ˦˧˟   ˦ ˧˟   ˞ˣˢ ˡ˴˧˩ ˵ˣˡ˟ˮˣ

ˣ˶˵˧ˬ˟ ˫˷ˣ˧ˬ- ˶˵˟9{tон . 

 

 

1 ˶ ˦˯˞ˬ ˸˶ˣ˷˵˸ .- :ˡ˟˰ 

 ˸˶ˣ˷˵˸{tL   ˸˪˪ˣ˩ ˟ ˧˩˶ ) ˡ˥˞ ˶˦˯˞ˬ9{tонˣ (˟˧˩˶  "ˡ˟˰"    ˧ˡ˧ ˪˰ ˸˶ˣ˷˵˸˟ ˦˪ˣ˷ ˶˦˯˞ˬˢ ˭˵˸ˢ .˶˸ˣ˧ ˣ˞ ˡ˥˞

 .˶˷˵˸˪ ˢ˴ˣ˶ ˞ˣˢ ˫˸˧˞ ˡ˟˰ˢ ˧˶˧˷˩ˬ ˸˶˧˥˟ˣ ˭ˣ˰˷ ˧˯˪ˣ˲ ˸˵˲ˢ 

 

2) ˭ˣ˰˷ .{/[Y :( 

 ˸˶ˣ˷˵˸{tL ) ˭ˣ˰˷ ˸ˣ˞ ˫˰ ˧ˮˣ˶˩ˮ˧˯ ˭˲ˣ˞˟ ˫˧˶˧˷˩ˬ ˭˧˟ ˫˧˶˟˰ˣˬ ˫˧ˮˣ˸ˮ ˶ˬˣ˪˩ ,˸˧ˮˣ˶˩ˮ˧˯ ˞˧ˢ{/[Y  ˧˷˞˶ˢ ˭˵˸ˢˢ .(

 ˣ˵ ˪˰ ˭ˣ˰˷ ˸ˣˬ˧˰˲ ˶˴˧˧ˬ{/[Y  .˫˧ˮˣ˸ˮˢ ˸˶˟˰ˢ ˸˞ ˭˶˩ˮ˯˪ ˧ˡ˩ 

 

3) ˫˧ˮˣ˸ˮ ˧ˣˣ˵ .ah{LκaL{h :( 

{tL  :˸˶ˣ˷˵˸˪ ˫˧ˮˣ˸ˮ ˧ˣˣ˵ ˧ˮ˷˟ ˷ˬ˸˷ˬ 

http://www.robokit.co.il/


млт 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

aŀǎǘŜǊ hǳǘ {ƭŀǾŜ Lƴ όah{Lύ .ˢˤ ˣ˵˟ ˫˧ˡ˟˰ˢ ˫˧/˶˧˷˩ˬ˪ ˫˧ˮˣ˸ˮ ˥˪ˣ˷ ˧˷˞˶ˢ ˭˵˸ˢˢ : 

aŀǎǘŜǊ Lƴ {ƭŀǾŜ hǳǘ όaL{hύ .ˢˤ ˣ˵˟ ˧˷˞˶ˢ ˶˧˷˩ˬ˪ ˫˧ˮˣ˸ˮ ˫˧˥˪ˣ˷ ˡ˟˰ˢ ˧˶˧˷˩ˬ : 

 

4) ˟˟˷ ˸˶˧˥˟ ./{ :( 

  ˪˩˪ ˟ ˧˩˶  ˵˧˲˞˪ ˶˟ˣ˥ˬˢ ˡ˟˰{tL ) ˟˟˷ ˸˶˧˥˟˪ ˧ˡˣ˰˧˧ ˣ˵ ˷˧/{  ˸˶ˣ˷˵˸˪ ˧˲˧˴˲˯ ˡ˟˰ ˭˵˸ˢ ˶˥ˣ˟ ˧˷˞˶ˢ ˭˵˸ˢˢ .(

ˢ ˣ˵ ˸˩˧˷ˬ ˧ˡ˧ ˪˰-/{  .˨ˣˬˮ ˣ˪˷ 

 

5 :(˞˪ˬ ˯˵˪˲ˣˡ) ˫˧ˮˣ˸ˮ ˸˶˟˰ˢ . 

 ˸˶ˣ˷˵˸{tL ˣ˟ ˫˧ˮˣ˸ˮ ˪˟˵˸ˢ˪ˣ ˶˧˟˰ˢ˪ ˭˸˧ˮ ˶ˬˣ˪˩ ,˞˪ˬ ˯˵˪˲ˣˡ ˞˧ˢ-  ˭˵˸ˢ .˫˧ˡ˟˰ˢˣ ˫˧˧˷˞˶ˢ ˫˧˶˧˷˩ˬˢ ˭˧˟ ˸˧ˮˬˤ

  ˣ˵ ˪˰ ˫˧ˮˣ˸ˮ ˥˪ˣ˷ ˶˦˯˞ˬˢah{L   ˣ˵ ˪˰ ˫˧ˮˣ˸ˮ ˪˟˵ˬ ˸˧ˮˬˤ ˣ˟ˣaL{h . 

 

6 :˭ˣ˰˷ ˟˪˷/˸ˣ˧˟˦ˣ˵ˣ ˸ˣ˧˟˧˯ ˶ˡ˯ . 

 ˸˶ˣ˷˵˸ ˧˶˦ˬ˶˲{tL ) ˸ˣ˧˟˧˯ˢ ˶ˡ˯ ˭ˣˠ˩ ,a{.πŬǊǎǘ   ˣ˞[{.πŬǊǎǘ  ˫˞˸ˢ˟ ˸ˣˮ˸˷ˢ˪ ˫˧˪ˣ˩˧ ,˭ˣ˰˷ ˢˤ˞˲/˸ˣ˧˟˦ˣ˵ˣ (

ˢ ˵˧˲˞ ˪˷ ˸˧˲˧˴˲˯ˢ ˢ˶ˣ˴˸˪-{tL  ˧ˮ˵˸ˢ ˭˧˟ ˫˧˧˟˵˰ ˸ˣ˧ˢ˪ ˫˧˟˧˧˥ˣ ˢ˶ˡˠˢ˪ ˪˪˩ ˨˶ˡ˟ ˫˧ˮ˸˧ˮ ˢ˪˞ ˫˧˶˦ˬ˶˲ .

 .˸˥˪˴ˣˬ ˸˶ˣ˷˵˸˪ ˡ˟˰ˢˣ ˶˦˯˞ˬˢ 

 

 ˟  ˫ˣ˷˧˧-9{tон : 

 x ˶˵˧ˬˢ- ˶˵˟9{tон  ˪ˣ˵ˣ˦ˣ˶˲˟ ˸˧ˮ˟ˣˬ ˢ˩˧ˬ˸ ˪˪ˣ˩{tL ˪˷ ˫˧˦˵˧ˣ˶˲˟ ˫ˣ˷˧˧ˢ ˪˰ ˪˵ˬ˷ ˢˬ ,9{tон  ˸˪˪˩ˢ ˧ˡ˧ ˪˰ .

 ˸˧˧˶˲˯{tL  ˸˶ˣ˷˵˸ ˪˥˸˞˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,ˢ˪˷ ˸ˣ˧˴˵ˮˣ˲˟ ˷ˣˬ˧˷ˣ{tL  ˶˧˟˰ˢ˪ˣ ˸˶ˣ˷˵˸ ˪˷ ˫˧˶˦ˬ˶˲ ˶˧ˡˠˢ˪ ,

  ˪˷ ˫˧˧˲˵˧ˢˢ ˫˧˶˧˷˩ˬˢ ˭˧˟ ˫˧ˮˣ˸ˮ9{tон  x-{tL . 

 

˪ :˫ˣ˩˧˯ 

 ˪ˣ˵ˣ˦ˣ˶˲{tL   ˞˪ˬ ˯˵˪˲ˣˡ ,ˢˢˣ˟ˠ ˸ˣ˶˧ˢˬ˟ ˸˶ˣ˷˵˸˪ ˫˧˞˸ˬˢ ˷ˣˬ˧˷ ˟˶ˣ ˧˸˧˪˩˸ ˟˶ ˸˧˶ˣ˦ ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ ˞ˣˢ

 x ˶˵˧ˬ ˭˧˟- ˪˷ ˫˧˦˵˧ˣ˶˲˟ ˢ˸˰ˬ˦ˢˣ ˦˧˟ ˶˥˞ ˦˧˟ ˣ˸˪ˣ˰˲ ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .˫˧˧˲˵˧ˢ ˫˧ˮ˵˸ˢˣ ˫˧˶˵˟9{tон  ˫˧˥˸˲ˬ ,

 ˪ˣ˵ˣ˦ˣ˶˲ ˪˷ ˫˧˰ˣ˴˧˟ˢˣ ˸ˣ˷˧ˬˠˢ ˸˞ ˱ˮˬ˪ ˫˧˪ˣ˩˧{tL   .˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˶ˣ˟˰ 

 ˞˪ˬ ˰ˡ˧ˬ˪)ƘǧǇǎΥκκǿǿмΦƳƛŎǊƻŎƘƛǇΦŎƻƳκŘƻǿƴƭƻŀŘǎκŜƴκŘŜǾƛŎŜŘƻŎκǎǇƛΦǇŘŦ   .( 

http://www.robokit.co.il/
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 ˨˯ˬ ˸˪˰˲ˢ¢C¢ . 
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 ˧ˠ˴TFT (Thin-Film Transistor) ˶˵˟ ˫˰ ˡ˥˧ ,ILI9341˟˶ˣ ˯˯ˣ˸ ˭ˣ˶˸˲ ˫˧˵˲˯ˬ ,-  ˫˧˧˸ˣˤ˥ ˫˧˵˷ˬˬ ˶ˣ˟˰ ˧˸˧˪˩˸

 .˸ˣ˴˟ˣ˷ˬ ˸ˣ˩˶˰ˬ˟˱˧˰˯  ˸ˠˣ˴˸ ˪˷ ˵˷ˬˬ˟ ˵˧ˬ˰˧ ˢˤTFT ILI9341 ˣ˶˵˧ˬˢ ˫˰- ˶˵˟ESP32   ˪ˣ˵ˣ˦ˣ˶˲ ˸ˣ˰˴ˬ˞˟

 ˸˶ˣ˷˵˸ˢSPI (Serial Peripheral Interface) . 

 ˠ˴TFT ILI9341: 

 ˸ˠˣ˴˸TFT ILI9341   ˪˪ˣ˩ ˞ˣˢ .ˢ˪˷ ˶˧ˢˬˢ ˭ˣˮ˰˶ˢ ˟˴˵ˣ ˰˟˴ˢ ˵ˬˣ˰ ,ˢˢˣ˟ˠˢ ˢ˧˴ˣ˪ˣˤ˶ˢ ˪˷˟ ˸˧˶˪ˣ˲ˣ˲ ˢ˶˧˥˟ ˞˧ˢ

 ˪˷ ˢ˧˴ˣ˪ˣˤ˶240x320  ˡ˰ ˠ˧˴ˢ˪ ˪ˣ˩˧ˣ ˫˧˪˯˵˧˲262,144   ˶˵˟ ˧ˡ˧ ˪˰ ˸˰ˮˣˬ ˢˠˣ˴˸ˢ .˫˧˰˟˴ILI9341 ˸ˣˮˣ˩˸˟ ˨ˬˣ˸ˢ ,

.ˢˮ˧˷ ˟˴ˬˣ ˞ˬˠ ˭ˣ˵˧˸ ,ˢ˶ˬˣ˥ ˸˪˧˪ˠ ˭ˣˠ˩ ˸ˣˮˣ˷ 

 ˵˷ˬˬTFT ILI9341  ˫˰ESP32 : 

 ˠ˴ ˸˞ ˵˷ˬˬ˪ ˧ˡ˩TFT ILI9341 ˣ˶˵˧ˬˢ ˫˰- ˶˵˟ESP32  ˸ˣ˰˴ˬ˞˟SPI :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ , 

 

:ˢ˧˧˶˲˯ ˸ˮ˵˸ˢ 

 ˸˧˧˶˲˯ ˸˞ ˭˵˸ˢTFT ILI9341  ˶ˣ˟˰ESP32 .ˢˠˣ˴˸˟ ˢ˦˧˪˷˪ ˸ˣ˧˴˵ˮˣ˲ ˸˵˲˯ˬˢ , 

 ˸ˠ˴ˢˣ ˸ˣ˶ˣ˴ ˶ˣ˧˴ ,˫˧˪˯˵˧˲ ˸˶ˡˠˢ ,ˢˠˣ˴˸ˢ ˪ˣ˥˸˞˪ ˸ˣ˧˴˵ˮˣ˲ ˪˪˩ ˨˶ˡ˟ ˸˪˪ˣ˩ ˣˤ ˢ˧˧˶˲˯ .˦˯˵˦ 

:˪ˣ˥˸˞ 

 ˸˶ˣ˷˵˸ˢ ˵˷ˬˬ ˸˞ ˪˥˸˞SPI ˟-ESP32 . 

ˢ ˸ˠˣ˴˸ ˪ˣ˥˸˞-TFT .(˟ˣ˟˧˯ ,ˢˠˣ˴˸ ˸˧˧˴ˣ˪ˣˤ˶ ,˪˷ˬ˪) ˫˧ˬ˧˞˸ˬˢ ˪ˣ˥˸˞ˢ ˧˶˦ˬ˶˲ ˸ˣ˰˴ˬ˞˟ 

 :ˢˠˣ˴˸ ˸˶˵˟ 

ˢ ˸ˠˣ˴˸˟ ˦ˣ˪˷˪ ˧ˡ˩ ˢ˧˧˶˲˯ ˸ˣ˧˴˵ˮˣ˲˟ ˷ˬ˸˷ˢ-TFT ˡˣ˟˧˰ˣ ˸ˣˮˣˬ˸ ˸ˠ˴ˢ ,(˫˧˪ˣˠ˧˰ ,˫˧ˮ˟˪ˬ ,˫˧ˣˣ˵) ˸ˣ˶ˣ˴ ˶ˣ˧˴ ˭ˣˠ˩ ,

 .˦˯˵˦ 

 ˸ˣ˞˵˯˰˟ ˷ˬ˸˷ˢSPI .ˢˠˣ˴˸˪ ˢ˪˧˰˧ ˫˧ˮˣ˸ˮ ˸˶˟˰ˢ˪ 

 ˨˯ˬ ˸˪˰˲ˢ˪ ˧˯˧˯˟ˢ ˡˣ˵ˢ ˸˞ ˢ˞˶ˮTFT . 

#include <SPI.h> 
#include <TFT_ILI9341_ESP.h> 
#define TFT_CS    5 
#define TFT_DC    15 
#define TFT_RST   -1  // Set to -1 if not used, otherwise connect to a GPIO pin 
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TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  tft.init(); 
  tft.setRotation(1);  // Adjust rotation if necessary 
  tft.fillScreen(ILI9341_BLACK); 
} 
void loop() { 
  // Display your content here 
} 

 

 ˸ˠ˴ˢ:˨˯ˬˢ ˪˰ ˢ˰ˡˣˢ 

#include <SPI.h> 
#include <TFT_ILI9341_ESP.h> 
#define TFT_CS    5 
#define TFT_DC    15 
#define TFT_RST   -1 
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
  tft.setCursor(10, 10); 
  tft.setTextSize(2); 
  tft.setTextColor(ILI9341_WHITE); 
  tft.println("Hello, World!"); 
} 
  
void loop() { 
  // Your code here 
} 

 

 ˸ˣ˶ˣ˴ ˸ˠ˴ˢ.˨˯ˬˢ ˪˰ ˸ˣ˧˯ˡˮˢ 

#include <SPI.h> 
#include <TFT_ILI9341_ESP.h> 
#define TFT_CS    5 
#define TFT_DC    15 
#define TFT_RST   -1 
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
  tft.fillRect(10, 10, 50, 50, ILI9341_RED); 
  tft.fillCircle(100, 100, 30, ILI9341_GREEN); 
} 
void loop() { 
  // Your code here 
} 
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 .˨˯ˬˢ ˪˰ ˸ˣˮˣˬ˸ ˸ˠ˴ˢ 

#include <SPI.h> 
#include <TFT_ILI9341_ESP.h> 
#include "image.h" // Include image data 
#define TFT_CS    5 
#define TFT_DC    15 
#define TFT_RST   -1 
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
  tft.drawBitmap(0, 0, image_data, 240, 320, ILI9341_WHITE); 
} 
void loop() { 
  // Your code here 
} 

 

 .˨˯ˬˢ ˪˰ ˯ˣˮ˧˯ ˪ˠ ˸ˠ˴ˢ 

#include <SPI.h> 
#include <TFT_ILI9341_ESP.h> 
#include <math.h> 
#define TFT_CS    5 
#define TFT_DC    15 
#define TFT_RST   -1 
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
} 
void loop() { 
  static int xOffset = 0; 
  float y = 160 + 100 * sin(xOffset * 0.1); 
  tft.drawPixel(xOffset, y, ILI9341_WHITE); 
  xOffset = (xOffset + 1) % 240; 
  delay(50); 
} 

 

 .˨˯ˬˢ ˪˰ ˢˠ˴ˢ˪ ˷ˡ˥ ˦ˮˣ˲ ˸˶ˡˠˢ 

// Include necessary libraries and define TFT pins 
  
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
void setup() { 
  // Initialize serial communication and TFT display 
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  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
  tft.setFont(ArialMT_Plain_24); // Use custom font 
  tft.setTextColor(ILI9341_WHITE); 
  tft.drawString("Custom Font", 20, 50); 
} 
void loop() { 
  // Your code here 
} 

 

 .˸ˣˡ˧ˡˬ ˪˷ ˱˶ˠ ˸ˠ˴ˢ 

// Include necessary libraries and define TFT pins 
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
void setup() { 
  // Initialize serial communication and TFT display 
  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
} 
void loop() { 
  // Read sensor data and plot on the TFT display as a graph 
  int sensorValue = analogRead(A0); // Example sensor reading 
  tft.drawPixel(dataPointX, map(sensorValue, 0, 1023, 0, tft.height()), ILI9341_WHITE); 
  dataPointX = (dataPointX + 1) % tft.width(); 
  delay(1000); 
} 

 

 ˳˶ ˦˯˵˦ ˸ˠ˴ˢ .˨˯ˬˢ ˪˰ 

// Include necessary libraries and define TFT pins 
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
void setup() { 
  // Initialize serial communication and TFT display 
  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
} 
void loop() { 
  // Display scrolling text 
  static int xPos = 0; 
  tft.setCursor(xPos, 50); 
  tft.setTextSize(2); 
  tft.setTextColor(ILI9341_WHITE); 
  tft.print("This is scrolling text!"); 
  xPos = (xPos + 1) % (tft.width() + 100); // Adjust scrolling speed 
  delay(50); 
} 

 

˸ˣˡˣ˵˲ ˤˣ˩˧˶  ˨˯ˬ ˸˪˰˲ˢ˪TFT : 

 s ˧˴˵ˮˣ˲  ˶ ˟˯ˢ 
begin() ˢ ˪ˣ˥˸˞ -[/5 . 
setRotation(rotation)  ˨˯ˬ ˟ˣ˟˧˯0 ,90 ,180 ,270  .˸ˣ˪˰ˬ 
sleep()  s ˮ˧˷ ˟˴ˬ˪ ˸˯ˮ˩ˢ 
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wake()  .ˢˮ˧˷ ˟˴ˬˬ ˶˶ˣ˰˸ˬ 
fillScreen(color)  ˰˟˴˟ ˨˯ˬˢ ˪˩ ˸˞ ˞˪ˬˬ .˭˧ˣ˴˷ 
setCursor(x, y)   ˭ˬ˯ˢ ˫ˣ˵˧ˬ ˸˞ ˶ˡˠˢ ˸ ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵ ˧˲˪  .ˣˮ˧ˣ˴˷ 
setTextColor(color)  ˭ ˲ˣˠ ˰˟˴ ˶ˡˠˢ 
setTextSize(size)  ˭ ˲ˣˠ ˪ˡˣˠ ˶ˡˠˢ 
drawPixel(x, y, color)  .˭˧ˣ˴˷ ˰˟˴ˢ ˫˰ ˣˮ˧ˣ˴˷ ˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵˟ ˪˯˵˧˲ ˶˧˧˴ˬ 
drawLine(x0, y0, x1, y1, color)  ˬ  ˣ˵ ˶˧˧˴ˬ-)ȄлΣ ȅл˪ ( -)ȄмΣ ȅм .˭˧ˣ˴˷ ˰˟˴ˢ ˫˰ ( 
drawRect(x, y, width, height, color)  .ˣˮ˧ˣ˴˷ ˰˟˴ˢˣ ˢ˟ˣˠˢ ,˟˥ˣ˶ˢ ˫˰ ˭˟˪ˬ ˶˧˧˴ˬ 
fillRect(x, y, width, height, color)  .ˣˮ˧ˣ˴˷ ˰˟˴ˢˣ ˢ˟ˣˠˢ ,˟˥ˣ˶ˢ ˫˰ ˞˪ˬ ˭˟˪ˬ ˶˧˧˴ˬ 
drawCircle(x0, y0, radius, color)  ˫˰ ˪ˣˠ˧˰ ˶˧˧˴ˬ .ˣˮ˧ˣ˴˷ ˰˟˴ˢˣ ˯ˣ˧ˡ˶ˢ 
fillCircle(x0, y0, radius, color)  .ˣˮ˧ˣ˴˷ ˰˟˴ˢˣ ˯ˣ˧ˡ˶ˢ ˫˰ ˞˪ˬ ˪ˣˠ˧˰ ˶˧˧˴ˬ 
drawTriangle(x0, y0, x1, y1, x2, y2, 
color) 

 ˶˧˧˴ˬ ˷ ˪ˣ˷ˬ  ˫˰˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵  .ˣˮ˧ˣ˴˷ ˰˟˴ˢˣ 

fillTriangle(x0, y0, x1, y1, x2, y2, 
color) 

 ˶˧˧˴ˬ ˷ ˪ˣ˷ˬ   ˫˰ ˞˪ˬ˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵   .ˣˮ˧ˣ˴˷ ˰˟˴ˢˣ 

drawChar(x, y, char, color, bg, 
size) 

 .ˣˮ˧ˣ˴˷ ˰˵˶ˢ ˰˟˴ˣ ˰˟˴ˢ ˫˰ ˭˧ˣ˴˷ ˫ˣ˵˧ˬ˟ ˣ˸ ˶˧˧˴ˬ 

drawBitmap(x, y, bitmap, width, 
height, color) 

  ˢ˟ˣˠˢ ,˟˥ˣ˶ˢ ˫˰ ˣˮ˧ˣ˴˷ ˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵˟ ˸ˣ˧˟˧˯ ˸˲ˬ ˸ˮˣˬ˸ ˶˧˧˴ˬ
 .ˣˮ˧ˣ˴˷ ˰˟˴ˢˣ 

scrollTo(y) ˪ˠ ɣˢ ˸˦ˮ˧ˡ˶ˣ˞ˣ˵˪ ˢˠˣ˴˸ˢ ˸˞ ˪-ȅ  .ˢˮ˧ˣ˴˷ 
scroll(x, y) ˪ˠ ɣ ˪ ˧˲˪ ˢˠˣ˴˸˟ˢˤˤˢ  ˪˷Ȅ  -xȅ  .ˣˮ˧ˣ˴˷ 
touchRead() ˠˬ ˪˷ ˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵ ˸˞˧˶˵ .˰ 
setFont(font)   ˶ˡˠˢ ˭ ˲ˣˠ 
readPixel(x, y)  .ˣˮ˧ˣ˴˷ ˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵˟ ˪˯˵˧˲ˢ ˰˟˴ ˸˞ ˞˶ˣ˵ 
drawRGBBitmap(x, y, bitmap, width, 
height) 

 ˸ˣ˧˟˧˯ ˸˲ˬ ˸ˮˣˬ˸ ˶˧˧˴ˬwD.   ˟˥ˣ˶ˢ ˫˰ ˣˮ˧ˣ˴˷ ˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵˟

 .ˣˮ˧ˣ˴˷ ˢ˟ˣˠˢˣ 
  

 

#include <Adafruit_ILI9341.h> 
  
#define TFT_CS    10 
#define TFT_RST   9 
#define TFT_DC    8 
#define TFT_MOSI  11 
#define TFT_CLK   13 
#define TFT_MISO  12 
  
Adafruit_ILI9341 tft = Adafruit_ILI9341(TFT_CS, TFT_DC, TFT_RST); 
  
void setup() { 
  Serial.begin(9600); 
  
  tft.begin(); 
  
  tft.setRotation(3); // Set display rotation (0-3) 
  
  tft.fillScreen(ILI9341_BLACK); // Clear screen with black color 
  
  // Display Control Functions 
  tft.sleep(); // Enter sleep mode 
  delay(1000); 
  tft.wake(); // Wake up from sleep mode 
  delay(1000); 
  
  // Drawing Functions 
  tft.fillScreen(ILI9341_WHITE); // Fill screen with white color 
  delay(1000); 
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  tft.drawLine(0, 0, 100, 100, ILI9341_RED); // Draw a red line from (0,0) to (100,100) 
  delay(1000); 
   
  tft.drawRect(50, 50, 50, 50, ILI9341_GREEN); // Draw a green rectangle at (50,50) with width 50 and 
height 50 
  delay(1000); 
   
  tft.drawCircle(100, 100, 30, ILI9341_BLUE); // Draw a blue circle at (100,100) with radius 30 
  delay(1000); 
  
  // Text Display Functions 
  tft.setTextColor(ILI9341_YELLOW); // Set text color to yellow 
  tft.setTextSize(2); // Set text size to 2 
  
  tft.setCursor(10, 10); // Set cursor position 
  tft.print("Hello, World!"); // Print a string 
  delay(1000); 
  
  // Display various types of variables 
  int num = 123; 
  float pi = 3.14; 
  char ch = 'A'; 
  
  tft.setCursor(10, 40); 
  tft.print("Number: "); 
  tft.print(num); 
  delay(1000); 
  
  tft.setCursor(10, 60); 
  tft.print("Pi: "); 
  tft.print(pi); 
  delay(1000); 
  
  tft.setCursor(10, 80); 
  tft.print("Char: "); 
  tft.print(ch); 
  delay(1000); 
  
  // Clear screen 
  tft.fillScreen(ILI9341_BLACK); 
} 
  
void loop() { 
  // Your code here 
} 

 

.˨˯ˬˢ ˪˷ ˦˪˵ ˭ˣˮˠˮˬ ˸˪˰˲ˢ 
 

  ˧ˠ˴¢C¢ ό¢ƘƛƴπCƛƭƳ ¢ǊŀƴǎƛǎǘƻǊύ  ˨˯ˬ ˭ˣˠ˩ ,˰ˠˬ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ ˫˰L[Lфопм  ˧˟˧˦˧˞ˣ˦ˮ˧˞ ˷ˬ˸˷ˬ ˵˷ˬˬ ˫˧˵˲˯ˬ ,

˟ .˫˧˧˟˧˦˵˞˶˦ˮ˧˞ ˫˧ˬˣ˷˧˧˪˱˧˰˯  ˨˯ˬ˟ ˰ˠˬˢ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲˟ ˷ˬ˸˷ˢ˪ ˡ˴˧˩ ˶ˣ˵˥ˮ ,ˢˤ¢C¢ L[Lфопм  ˣ˶˵˧ˬˢ ˫˰ -  ˶˵˟

9{tон .˫ˣ˷˧˧˪ ˡˣ˵ ˸ˣ˞ˬˠˣˡˣ ˰ˠˬ ˸˷˧˥ ˸ˣˮˣ˶˵˰ ˪˰ ˫˧˶˟˯ˢ ˪˪ˣ˩ , 

 

 :˰ˠˬ ˸˷˧˥ ˭ˣ˶˵˰ 
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 ˧ˠ˴˟ ˰ˠˬˢ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲¢C¢   ˨˯ˬ .˸˧˪ˣ˟˧˵ ˣ˞ ˸ˣˡˠˮ˸ˢ ˰ˠˬ ˧ˮ˷˧˧˥ ˪˰ ˪˪˩ ˨˶ˡ˟ ˸˩ˬ˸˯ˬL[Lфопм   ˫˧˸˧˰˪ ˟˪˷ˬ

  ˪ˣ˟˧˵˟ ˢˤ ˧ˣˮ˧˷ .˨˯ˬ˪ ˟˶˵˸ˬ ,˰˟˴˞ ˣˬ˩ ,˨˧˪ˣˬ ˳˲˥ ˶˷˞˩ ˪ˣ˟˧˵˟ ˫˧˧ˣˮ˧˷ ˢˢˤˬˢ ,˧˪ˣ˟˧˵ ˰ˠˬ ˭˷˧˧˥ ˸ˣ˟ˣ˶˵

 ) ˰ˠˬ ˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵˪ ˫ˠ˶ˣ˸ˬ·Σ ¸ .˰ˠˬˢ ˶˵˟ ˧ˡ˧ ˪˰ ( 

 ˫˰ ˵˷ˬˬ ˰ˠˬ ˭˷˧˧˥9{tон : 

 ˨˯ˬ ˪˷ ˰ˠˬˢ ˭˷˧˧˥ ˸˞ ˵˷ˬˬ˪ ˧ˡ˩¢C¢ L[Lфопм   x ˶˵˧ˬˢ ˫˰- ˶˵˟9{tон :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ , 

 :ˢ˧˧˶˲˯ ˸ˮ˵˸ˢ 

ˢ ˶ˣ˟˰ ˢˬ˧˞˸ˬˢ ˰ˠˬˢ ˧ˮ˷˧˧˥ ˸˧˧˶˲˯ ˸˞ ˭˵˸ˢ-9{tон . 

  ˭ˣˠ˩ ˸ˣ˧˶˲˯·t¢нлпсψ¢ƻǳŎƘǎŎǊŜŜƴ ˢ ˫˰ ˰ˠˬ ˧ˮ˷˧˧˥ ˸ˣ˵˷ˬˬ˸ˢ˪ ˪˪˩ ˨˶ˡ˟ ˸ˣ˷ˬ˷ˬ-9{tон . 

 :˪ˣ˥˸˞ 

 ˸˧˧˴˵ˮˣ˲˟ ˰ˠˬˢ ˭˷˧˧˥ ˸˞ ˪˥˸˞ ()ǎŜǘǳǇ ˢ ˸˴˧˵˯ ˪˷-!ǊŘǳƛƴƻ  .˨˪˷ 

 .˵˧ˣˡˬ ˰ˠˬ ˧ˣˢ˧ˤ ˥˧˦˟ˢ˪ ˧ˡ˩ ˨˶ˣ˴ˢ ˸ˡ˧ˬ˟ ˰ˠˬˢ ˭˷˧˧˥ ˸˞ ˪˧˧˩ 

 :˰ˠˬ ˧ˣˢ˧ˤ 

) ˰ˠˬ ˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵ ˞ˣ˶˵˪ ˧ˡ˩ ˢ˧˧˶˲˯ˢ ˸ˣ˧˴˵ˮˣ˲˟ ˷ˬ˸˷ˢ·Σ ¸ .˰ˠˬˢ ˭˷˧˧˥ˬ ( 

 .˦˧˶˲˸ ˸ˣ˶˧˥˟ ˣ˞ ˭ˣˣ˥ˬ ˸ˣ˰ˣˮ˸ ,˫˧˶ˣ˸˲˩ ˪˰ ˸ˣ˴˧˥˪ ˭ˣˠ˩ ,˰ˠˬ ˧˰ˣ˶˧˞˪ ˟˧ˠˢ˪ ˧ˡ˩ ˭ˣ˧ˠ˧ˢ ˫˷˧˧ 

 :ˡˣ˵˪ ˢˬˠˣˡ 

 :˳˟ˣ˵ˢˬ ˦˯˵˦ ˸ˠ˴ˢ˪ ˡˣ˵ 

#include <SPI.h> 
#include <SD.h> 
#include <TFT_ILI9341_ESP.h> 
  
#define TFT_CS     5 
#define TFT_DC     15 
#define TFT_RST    -1 
#define SD_CS      13 
  
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
  
void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  tft.init(); 
  tft.setRotation(1); 
  
  if (!SD.begin(SD_CS)) { 
    Serial.println("SD card initialization failed."); 
    return; 
  } 
  
  File txtFile = SD.open("/text.txt"); 
  if (txtFile) { 
    while (txtFile.available()) { 
      tft.println(txtFile.readStringUntil('\n')); 
    } 
    txtFile.close(); 
  } else { 
    Serial.println("Error opening text.txt"); 
  } 
} 
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void loop() { 
  // Your code here 
} 

 

 

 ˨˯ˬ˟ ˰ˠˬˢ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ ˸˞ ˢˬ˧ˠˡˬˢ ˡˣ˵ ˪˷ ˢ˦ˣ˷˲ ˢˬˠˣˡ ˢˮˢ¢C¢ L[Lфопм ˢ ˫˰ -9{tон    ˨˯ˬ ˸˧˧˶˲˯ ˸ˣ˰˴ˬ˞˟

  ˰ˠˬˢ·t¢нлпс :_ 

#include <SPI.h> 
#include <TFT_ILI9341_ESP.h> 
#include <XPT2046_Touchscreen.h> 
  
#define TFT_CS    5 
#define TFT_DC    15 
#define TFT_RST   -1 
#define TOUCH_CS  21 
  
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
XPT2046_Touchscreen ts(TOUCH_CS); 
  
void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
} 
  
void loop() { 
  TS_Point p = ts.getPoint(); 
  if (p.z > 0) { 
    // Touch detected, get touch coordinates 
    int touchX = map(p.x, 0, 4095, 0, tft.width()); 
    int touchY = map(p.y, 0, 4095, 0, tft.height()); 
    // Handle touch event, e.g., draw a circle at the touch position 
    tft.fillCircle(touchX, touchY, 5, ILI9341_WHITE); 
    delay(200); // Debounce delay 
  } 
} 

 

 ˸˪˰˲ˢ˪ ˢˬˠˣˡ ˡˣ˰ .˰ˠˬ ˭ˣˮˠˮˬ 

 

#include <SPI.h> 
#include <TFT_ILI9341_ESP.h> 
#include <XPT2046_Touchscreen.h> 
  
#define TFT_CS    5 
#define TFT_DC    15 
#define TFT_RST   -1 
#define TOUCH_CS  21 
  
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
XPT2046_Touchscreen ts(TOUCH_CS); 
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void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
} 
  
void loop() { 
  TS_Point p = ts.getPoint(); 
  if (p.z > 0) { 
    tft.fillRect(50, 50, 100, 100, ILI9341_RED); 
    delay(500); // Debounce delay 
  } 
} 

 

 ˪˰ ˦˧˶˲˸ ˸˧˧ˮ˟ .˨˯ˬˢ 

// Include necessary libraries and define TFT and touch pins 
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
XPT2046_Touchscreen ts(TOUCH_CS); 
void setup() { 
  // Initialize serial communication, TFT display, and touch sensor 
  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
  // Draw menu options 
} 
  
void loop() { 
  // Check for touch input and handle menu navigation 
  TS_Point p = ts.getPoint(); 
  if (p.z > 0) { 
    // Determine which menu option was selected and take appropriate action 
  } 
} 

 

 ˶ˣ˧˴ ˪  ˫˞˸ˢ˟ ˸ˣ˧˯ˡˮˢ ˸ˣ˶ˣ˴.˨˯ˬˢ ˪˰ ˢ˴˧˥˪ 

#include <SPI.h> 
#include <TFT_ILI9341_ESP.h> 
#include <XPT2046_Touchscreen.h> 
  
#define TFT_CS     5 
#define TFT_DC     15 
#define TFT_RST    -1 
#define TOUCH_CS   21 
  
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
XPT2046_Touchscreen ts(TOUCH_CS); 
  
void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
} 
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void loop() { 
  TS_Point p = ts.getPoint(); 
  if (p.z > 0) { 
    // Draw a shape at the touch coordinates 
    int touchX = map(p.x, 0, 4095, 0, tft.width()); 
    int touchY = map(p.y, 0, 4095, 0, tft.height()); 
    tft.fillCircle(touchX, touchY, 10, ILI9341_WHITE); // Example: draw a circle 
    delay(200); // Debounce delay 
  } 
} 
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 ˯˧˦˶˩ ˸˪˰˲ˢ{5. 
 ˢ˵˧˲˶ˠ ˶ˣ˟˰ ˫˧˯˩ˮ ˭ˣ˯˥˞ ˣ˞ ˢ˶ˣ˴˸ ˧˴˟˵ ,˫˧ˮˣ˸ˮ ˫ˣ˷˧˶ ˶ˣ˟˰ ˭ˣ˯˥˞ ˸ˣ˪ˣ˩˧ ˣ˧ˢ˧˷ ˧ˮˣ˧˥ ,˫˧˟˶ ˫˧˴˟ˣ˷ˬ ˫˧˦˵˧ˣ˶˲˟

 ˯˧˦˶˩˟ ˷ˣˬ˧˷ .˸ˣˮˣˬ˸ˣSD   ˨˯ˬ ˫˰ ˟ˣ˪˧˷˟ .˥ˣˮˣ ˳ˣ˲ˮ ˭ˣ˶˸˲ ˞ˣˢTFT ILI9341 ˣ˶˵˧ˬˣ- ˶˵˟ESP32 ˯˧˦˶˩ ,SD  ˪ˣ˩˧

˟ .˸ˣˮˣ˷ ˸ˣ˶˦ˬ˪ ˰˲˷˟ ˭ˣ˯˥˞ ˵˲˯˪˱˧˰˯   ˯˧˦˶˩ ˟˪˷˪ ˡ˴˧˩ ˶ˣ˵˥ˮ ,ˢˤSPI SD   ˨˯ˬ ˫˰TFT ILI9341 ˟-ESP32 ,

 .ˡˣ˵ ˸ˣ˞ˬˠˣˡˣ ˫ˣ˷˧˧ ˧˦˶˲ ,˸ˣ˧˴˵ˮˣ˲ ˪˰ ˫˧˶˟˯ˢ ˪˪ˣ˩ 

 :˫˧˶˟˯ˢˣ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ 

  ˯˧˦˶˩ ˸ˣˡˣ˯˧SPI SD : 

  ˧˯˧˦˶˩Secure Digital (SD)  ˸˪ˣ˩˧ˣ ˧˦˵˲ˬˣ˵ˢ ˫˪ˡˣˠ ˪˷˟ ˸ˣ˴˟ˣ˷ˬ ˸ˣ˩˶˰ˬ˟ ˫˧ˮˣ˸ˮ ˭ˣ˯˥˞˪ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˫˧˞˴ˬˮ

 .˫ˢ˪˷ ˢˢˣ˟ˠˢ ˭ˣ˯˥˞ˢ 

 ˪ˣ˵ˣ˦ˣ˶˲SPI (Serial Peripheral Interface)   ˧˯˧˦˶˩ ˫˰ ˸˶ˣ˷˵˸˪ ˪˪˩ ˨˶ˡ˟ ˷ˬ˷ˬSD. 

 ˯˧˦˶˩ ˪ˣˡˣˬSPI SD  .˫˧˴˟˵ ˸ˣ˩˶˰ˬ ˪ˣˢ˧ˮˣ ˫˧ˮˣ˸ˮ ˪˷ ˢ˟˧˸˩ˣ ˢ˞˧˶˵ ,˯˧˦˶˩ˢ ˪ˣ˥˸˞˪ ˸ˣ˧˴˵ˮˣ˲ ˪˪˩ ˨˶ˡ˟ ˵˲˯ˬ 

 ˯˧˦˶˩ ˵˷ˬˬSD  ˫˰ESP32: 

 ˯˧˦˶˩ ˪ˣˡˣˬ ˸˞ ˶˟˥SPI SD ˪-ESP32 ˧ˮ˧˲ ˶ˣ˟˰ ˭˧˵˸ ˦ˣˣ˧˥ ˸˥˦˟ˢ ˨ˣ˸ ,MOSI, MISO, CLK x-CS. 

 ˧˯˧˦˶˩ ˸˶ˣ˷˵˸˪ ˸ˣˬ˧˞˸ˬˢ ˸ˣ˧˶˲˯ˢ ˸˞ ˭˵˸ˢSD  -˟ESP32 ˸˧˧˶˲˯ ˭ˣˠ˩ ,SD  ˶ˣ˟˰Arduino. 

ˢ ˯˧˦˶˩ ˸˞ ˪˥˸˞-SD  ˸˧˧˴˵ˮˣ˲˟()setup  ˪˷ ˢ˴˧˵˯ˢ ˪˷Arduino  ˢ˧˴˵ˮˣ˲ˢ ˸ˣ˰˴ˬ˞˟()SD.begin  . 

:˫˧ˮˣ˸ˮ ˪˷ ˢ˟˧˸˩ˣ ˢ˞˧˶˵ 

 ˸˧˧˶˲˯ ˸ˣ˧˴˵ˮˣ˲˟ ˷ˬ˸˷ˢSD ˢ ˯˧˦˶˩˟ ˫˧˴˟˵ ˟ˣ˸˩˪ˣ ˞ˣ˶˵˪ ˧ˡ˩-SD . 

 ˸ˣ˰˴ˬ˞˟ ˳˟ˣ˵ˢ ˸˞ ˥˸˲ ,˳˟ˣ˵ˬ ˫˧ˮˣ˸ˮ ˞ˣ˶˵˪ ˧ˡ˩()SD.open  ˣˬ˩ ˸ˣ˧˴˵ˮˣ˲˟ ˷ˬ˸˷ˢˣ()read(), available x -()seek 

 .˫˧ˮˣ˸ˮ ˞ˣ˶˵˪ ˧ˡ˩ 

 ˸ˣ˰˴ˬ˞˟ ˢ˟˧˸˩ ˟˴ˬ˟ ˳˟ˣ˵ˢ ˸˞ ˥˸˲ ,˳˟ˣ˵˪ ˫˧ˮˣ˸ˮ ˟ˣ˸˩˪ ˧ˡ˩()SD.open  ˣˬ˩ ˸ˣ˧˴˵ˮˣ˲˟ ˷ˬ˸˷ˢˣ()write x -

)(println .˫˧ˮˣ˸ˮ ˟ˣ˸˩˪ ˧ˡ˩ 

 :ˢ˵˧˲˶ˠ/˸ˣˮˣˬ˸ ˸ˮ˧˰˦ 

ˢ ˯˧˦˶˩˟ ˫˧ˮ˲ˣˠ ˣ˞ ˫˧˪ˬ˯ ,˸ˣˮˣˬ˸ ˭ˣˠ˩ ˢ˵˧˲˶ˠ ˧˯˩ˮ ˭˯˥˞-SD. 

ˢ ˯˧˦˶˩ˬ ˫˧˧˲˶ˠ ˫˧˯˩ˮ ˭˰˦ -SD ˣ˶˵˧ˬˢ ˭ˣ˶˩˧ˤ˪-ˢ ˨˯ˬ ˪˰ ˢˠˣ˴˸˪ ˨˶ˣ˴ˢ ˸˰˟ ˶˵˟-TFT. 

:ˢˬˠˣˡˢ ˸˞ ˢ˞˶ˮ 

#include <SPI.h> 
#include <TFT_ILI9341_ESP.h> 
#include <SD.h> 
  
#define TFT_CS     5 
#define TFT_DC     15 
#define TFT_RST    -1 
#define SD_CS      13 
  
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
  
void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  tft.init(); 
  tft.setRotation(1); 
  tft.fillScreen(ILI9341_BLACK); 
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  if (!SD.begin(SD_CS)) { 
    Serial.println("SD card initialization failed."); 
    return; 
  } 
  
  File dataFile = SD.open("/data.txt"); 
  if (dataFile) { 
    while (dataFile.available()) { 
      tft.println(dataFile.readStringUntil('\n')); 
    } 
    dataFile.close(); 
  } else { 
    Serial.println("Error opening data.txt"); 
  } 
} 
  
void loop() { 
  // Your code here 
} 

 

 :˸ˣ˞ˬˠˣˡ ˡˣ˰ 

 ˯˧˦˶˩ ˪˰ ˢ˶ˣˬ˷˷ ˢˮˣˬ˸ ˸ˠ˴ˢSD . 

#include <SPI.h> 
#include <TFT_ILI9341_ESP.h> 
#include <SD.h> 
  
#define TFT_CS     5 
#define TFT_DC     15 
#define TFT_RST    -1 
#define SD_CS      13 
  
TFT_ILI9341_ESP tft = TFT_ILI9341_ESP(TFT_CS, TFT_DC, TFT_RST); 
  
void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  tft.init(); 
  tft.setRotation(1); 
  
  if (!SD.begin(SD_CS)) { 
    Serial.println("SD card initialization failed."); 
    return; 
  } 
  
  File imgFile = SD.open("/image.bmp"); 
  if (imgFile) { 
    tft.drawBmp("/image.bmp", 0, 0); 
    imgFile.close(); 
  } else { 
    Serial.println("Error opening image.bmp"); 
  } 
} 
  
void loop() { 
  // Your code here 
} 
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 ˨ˣ˸˪ ˸ˣˡ˧ˡˬ ˸˯ˮ˩ˢ ˯˧˦˶˩SD. 

#include <SPI.h> 
#include <SD.h> 
  
#define SD_CS      13 
  
File dataFile; 
  
void setup() { 
  Serial.begin(115200); 
  SPI.begin(); 
  
  if (!SD.begin(SD_CS)) { 
    Serial.println("SD card initialization failed."); 
    return; 
  } 
  
  dataFile = SD.open("/data.txt", FILE_WRITE); 
  if (dataFile) { 
    dataFile.println("Timestamp, SensorValue"); 
    dataFile.close(); 
  } else { 
    Serial.println("Error opening data.txt"); 
  } 
} 
  
void loop() { 
  int sensorValue = analogRead(32); 
  dataFile = SD.open("/data.txt", FILE_WRITE); 
  if (dataFile) { 
    dataFile.print(millis()); 
    dataFile.print(","); 
    dataFile.println(sensorValue); 
    dataFile.close(); 
  } else { 
    Serial.println("Error opening data.txt"); 
  } 
  delay(1000); 
} 
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 ˟˧˩˶wCL5 {tL . 

  

 

 ˸˧˧ˠˣ˪ˣˮ˩˦RFID  ˟˵˰ˬ ˸ˣ˩˶˰ˬ˪ ˡ˰ˣ ˧˞˪ˬ ˪ˣˢ˧ˮˣ ˢ˷˧ˠ ˸˶˵˟ˬ ,˫˧ˮˣ˷ ˫˧ˬˣ˥˸˟ ˟˥˶ˮ ˫ˣ˷˧˧ ˢ˞˴ˬ (ˣ˧ˡ˶ ˶ˡ˸ ˧ˣˢ˧ˤ)

 ˪ˣˡˣˬ .˸ˣˬ˧˞ˣRC522  ˟˸ˣ˩ˣ ˞˶ˣ˵ ˪ˣˡˣˬ ˞ˣˢRFID  ˶ˡ˸˟ ˪˰ˣ˲ˢ ˧˶˪ˣ˲ˣ˲13.56 ˢˠˬ- ˵˧ˬ˰ˮ ˢˤ ˶ˬ˞ˬ˟ .˳˶ˢ

 ˪ˣˡˣˬ ˪˷ ˫˧˧˷˰ˬˢ ˫˧ˬˣ˷˧˧˟ˣ ˸ˣ˧˴˵ˮˣ˲˟ ,ˢˮ˟ˬ˟ ,ˢ˶ˣ˦˵˦˧˩˶˞˟RFID RC522 ˫˧ˠˡˢ˪ ˧ˡ˩ ˡˣ˵ ˸ˣ˞ˬˠˣˡ ˵˲˯ˮ ,˱˯ˣˮ˟ .

ˣ˶˵˧ˬ ˫˰ ˣ˟ ˷ˣˬ˧˷ˢ ˸˞- ˶˵˟ESP32 . 

 ˪ˣˡˣˬRFID RC522   :˥˸˲ˬ ˧˟˧˩˶ˬ ˶˲˯ˬˬ ˟˩˶ˣˬ 

 ˟˸ˣ˩/˞˶ˣ˵RFID ˧ˠ˸ ˫˰ ˸˶ˣ˷˵˸˪ ˧˞˶˥˞ˢ ˧˶˵˧˰ˢ ˟˧˩˶ˬˢ :RFID ˧ˠ˸ˬ ˸ˣ˟ˣˠ˸ ˢˢˤˬˣ ˣ˧ˡ˶ ˧˪ˠ ˦˪ˣ˲ ˞ˣˢ .RFID 

.ˣ˪˷ ˥ˣˣ˦˟ 

 ˪ˣˡˣˬ ˭˧˟ ˣ˧ˡ˶ ˸ˣ˸ˣ˞ ˪˷ ˢ˦˧˪˵ˣ ˶ˣˡ˧˷ ˸˶˷˲˞ˬ ˢˮ˦ˮ˞ˢ :ˢˮ˦ˮ˞RC522  ˧ˠ˸ˣRFID. 

ˣ˶˵˧ˬ ˵˷ˬˬ- ˪ˣˡˣˬ :˶˵˟RC522 ˣ˶˵˧ˬ ˫˰ ˪˪˩ ˨˶ˡ˟ ˵˷ˬˬ˸ˬ- ,˪˷ˬ˪) ˶˵˟ESP32  ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ ˸ˣ˰˴ˬ˞˟ (

SPI (Serial Peripheral Interface) . 

) ˪ˬ˷˥ ˸˵˲˯˞˪ ˫˧ˮ˧˲ :ˢ˶˵˟ ˵˷ˬˬVCC x-GND ˸˶ˣ˷˵˸ˣ (SPI )MISO, MOSI, SCK x-SS.( 

:˸ˣ˪ˣ˰˲ˣ ˸ˣ˧˴˵ˮˣ˲ 

 ˪ˣˡˣˬRFID RC522  :˸ˣ˞˟ˢ ˸ˣ˪ˣ˰˲ˢ ˸˞ ˶˷˲˞ˬ 

 ˧ˠ˸ ˪˷ ˸ˣ˥˩ˣˮ ˸ˣˢˤ˪ ˪ˣ˩˧ ˪ˣˡˣˬˢ :˫˧ˠ˸ ˧ˣˢ˧ˤRFID  .ˣ˪˷ ˢ˪ˣ˰˲ˢ ˥ˣˣ˦˟ 

 ˪ˣˡˣˬ ,ˠ˸ ˧ˣˢ˧ˤ ˶˥˞˪ :ˠ˸ ˧ˣˢ˧ˤRC522 ) ˧ˡˣ˥˧˧ˢ ˢˢˤˬˢ ˸˞ ˞ˣ˶˵˪ ˪ˣ˩˧UID .ˠ˸ˢ ˭ˣ˶˩˧ˤ˟ ˸ˮ˩ˣ˸˷ ( 

  ˧ˠ˸ ˪˷ ˫˧˧˲˧˴˲˯ ˭ˣ˶˩˧ˤ ˧˶ˤˠˬ˪ ˫˧ˮˣ˸ˮ ˪˷ ˢ˟˧˸˩ˣ ˢ˞˧˶˵ ˶˷˲˞ˬ ˢˤ :˫˧ˮˣ˸ˮ ˸˲˪˥ˢRFID  .˫˧ˬ˞ˣ˸ 

 ˧ˠ˸ :˸ˣˬ˧˞RFID  ˪ˣˡˣˬ .˫ˢ˪˷ ˫˧ˮˣ˸ˮ˪ ˸˥˦˟ˣ˞ˬ ˢ˷˧ˠ ˥˧˦˟ˢ˪ ˧ˡ˩ ˸ˣˬ˧˞ ˧ˮˣˮˠˮˬ˟ ˫˧˩ˬˣ˸ ˫˧ˬ˧ˣ˯ˬRC522  ˰˴˟˪ ˪ˣ˩˧

.˨˶ˣ˴ˢ ˸˰˟ ˸ˣˬ˧˞ ˸ˣ˪ˣ˰˲ 

˪ ˡˣ˵˪ˣ˥˸˞ RFID. 

#include <SPI.h> 
#include <MFRC522.h> 
#define SS_PIN 5 
#define RST_PIN 9 
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MFRC522 mfrc522(SS_PIN, RST_PIN); // Create MFRC522 instance 
void setup() { 
  Serial.begin(115200); // Initialize serial communication 
  SPI.begin(); // Initialize SPI bus 
  mfrc522.PCD_Init(); // Initialize RC522 
} 
void loop() { 
  // Your code here 
}  

 

 ˠ˸ ˸˵˧˶˯˪ ˡˣ˵RFID . 

void loop() { 
  // Look for new RFID cards 
  if ( ! mfrc522.PICC_IsNewCardPresent() || ! mfrc522.PICC_ReadCardSerial() ) { 
    delay(50); 
    return; 
  } 
  // A card is present, print its UID 
  Serial.print("Found card with UID: "); 
  String content= ""; 
  for (byte i = 0; i < mfrc522.uid.size; i++) { 
    content.concat(String(mfrc522.uid.uidByte[i] < 0x10 ? " 0" : " ")); 
    content.concat(String(mfrc522.uid.uidByte[i], HEX)); 
  } 
  content.toUpperCase(); 
  Serial.println(content); 
} 

 

ˬ ˫˧ˮˣ˸ˮ ˸˞˧˶˵ ˸ˠRFID . 

void loop() { 
  // Look for new RFID cards 
  if ( ! mfrc522.PICC_IsNewCardPresent() || ! mfrc522.PICC_ReadCardSerial() ) { 
    delay(50); 
    return; 
  } 
  // Read data from a sector of the tag 
  MFRC522::StatusCode status; 
  byte buffer[18]; 
  byte bufferSize = sizeof(buffer); 
  status = mfrc522.MIFARE_Read(1, buffer, &bufferSize); 
  if (status == MFRC522::STATUS_OK) { 
    Serial.println("Data read successfully:"); 
    Serial.println((char *)buffer); 
  } else { 
    Serial.println("Error reading data from tag."); 
  } 
  delay(2000); 
} 
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 ˵˶˲5 ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ .Lн/ . 
 ˪ˣ˵ˣ˦ˣ˶˲LƴǘŜǊπLƴǘŜƎǊŀǘŜŘ /ƛǊŎǳƛǘ όLн/ύ   ˭˧˟ ˢ˪˧˰˧ ˸˶ˣ˷˵˸˪ ˡ˰ˣ˧ˬˢ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˸˧˶ˣ˦ ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ ˞ˣˢ

) ˫˧˟˪ˣ˷ˬ ˫˧˪ˠ˰ˬL/ǎ  ˨ˣ˸˟ (˟˧˩˶ .˫˧˧ˮˣ˶˦˵˪˞ ˫˧ ˵ ˶˲  ˪ˣ˵ˣ˦ˣ˶˲ ˪˷ ˢ˲˧˵ˬ ˢˮ˟ˢ ˵˲˯˪ ˡ˰ˣˮ ˢˤLн/  ,ˢ˧˶ˣ˦˯˧ˢˢ ˪˪ˣ˩ ,

 .ˣ˪˷ ˸ˣ˪˟ˠˬˢˣ ˸ˣˮˣ˶˸˧ˢ ,˫˧ˬˣ˷˧˧ˢ ,ˢ˪ˣ˰˲ˢ ,˸ˣˮˣ˶˵˰ˢ 

 :ˢ˓˧ ˏ˶ ̡˦˯˧ ˏs 

Lн/   ˧ˡ˧ ˪˰ ˢ˥˸ˣ˲tƘƛƭƛǇǎ {ŜƳƛŎƻƴŘǳŎǘƻǊ  ˫ˣ˧˩)b·t {ŜƳƛŎƻƴŘǳŎǘƻǊǎˢ ˸ˣˮ˷ ˸˪˧˥˸˟ (-80   ˧˰˴ˬ˞ ˵˲˯˪ ˧ˡ˩

 ˭˧˟ ˪˧˰˧ˣ ˦ˣ˷˲ ˸˶ˣ˷˵˸L/   x ˶˵˧ˬ ˭˧˟ ˸˶ˣ˷˵˸˪ ˢ˪˧˥˸˟ ˭ˮ˩ˣ˸ ˞ˣˢ .˫˧˪ˠ˰ˬ ˥ˣ˪˟ ˫˧ˮˣ˷-  ˣˬ˩ ˫˧˧˲˵˧ˢ ˫˧ˮ˵˸ˢ˪ ˶˵˟

 ,˫˧ˮ˷˧˧˥99twhaǎ x  ˸ˬ˞ ˭ˬˤ ˧ˮˣ˰˷ ,-L/ǎ   .˫˧˶˥˞ 

 :˸ˣˮˣ˶˵˰ 

 :˸˧˶ˣ˦ ˸˶ˣ˷˵˸Lн/   ˯ˣ˟ˣ˦ˣ˞ ˣ˞ ˦ˣ˥ ˪˰ ˫˰˲ ˪˩˟ ˡ˥˞ ˦˧˟ ˫˧ˮˣ˸ˮ ˶˧˟˰ˬ ˞ˣˢ ˶ˬˣ˪˩ ,˸˧˶ˣ˦ ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ ˞ˣˢ

 .ˡˡˣ˟ 

˶˦˯˞ˬ ˸˶ˣ˦˵˦˧˩˶˞- ˸˩˶˰ˬ˟ :ˡ˟˰Lн/ , ˟ ˧˩˶   ˣ˞ ˡ˥˞ ˶˧˷˩ˬ ˡˣ˰˟ ,˵˧˲˞˟ ˦˪ˣ˷ˣ ˸˶ˣ˷˵˸ ˫ˤˣ˧ ,˶˦˯˞ˬ˩ ˪˰ˣ˲ ˡ˥˞

 .˶˦˯˞ˬ ˸ˣˡˣ˵˲˪ ˫˧˟˧ˠˬˢ ,˫˧ˡ˟˰˩ ˫˧˪˰ˣ˲ ˶˸ˣ˧ 

 x ˡ ˸˶ˣ˷˵˸- :˸˧ˮˣˣ˧˩Lн/ ˣˡ ˸˶ˣ˷˵˸˟ ˸˩ˬˣ˸-  ˪˟˵˪ˣ ˶ˡ˷˪ ˡ˟˰ˢ ˧ˮ˵˸ˢ˪ ˭ˢˣ ˶˦˯˞ˬˢ ˧˶˧˷˩ˬ˪ ˭ˢ ˸˶˷˲˞ˬˢ ,˸˧ˮˣˣ˧˩

 .˵˧˲˞ ˣ˸ˣ˞ ˪˰ ˫˧ˮˣ˸ˮ 

 s ˪ˣ˰˲ ˭ˣ˶˵˧˰ : 

 ˵˧˲˞˟ ˸˶ˣ˷˵˸ˢ :ˢ˪˥˸ˢ ˧˞ˮ˸Lн/  .˫˧ˮˣ˸ˮˢ ˸˶˟˰ˢ ˸˪˧˥˸ ˸˞ ˭ˬ˯ˬˢ ,ˢ˪˥˸ˢ ˟˴ˬ ˶˴ˣ˧˷ ˧˷˞˶ˢ ˭˵˸ˢ˟ ˢ˪˧˥˸ˬ 

 .˶˷˵˸˪ ˢ˴ˣ˶ ˞ˣˢ ˣ˸˧˞ ˡ˟˰ˢ ˭˵˸ˢ ˪˷ ˸˟ˣ˸˩ˢ ˸˞ ˥˪ˣ˷ ˧˷˞˶ˢ ˶˧˷˩ˬˢ :˸˟ˣ˸˩ 

  ˶ˣ˷˧˞ ˪˟˵ˬ ˦˧˟ ˪˩ ˶˷˞˩ ,˭ˣ˰˷ ˧˶ˣˤ˥ˬ ˪˷ ˢ˶ˡ˯˟ ˫˧ˡ˟˰ˢˣ ˫˧˧˷˞˶ˢ ˫˧˶˧˷˩ˬˢ ˭˧˟ ˫˧˶˟˰ˣˬ ˫˧ˮˣ˸ˮ :˫˧ˮˣ˸ˮ ˸˶˟˰ˢ

 .˪˟˵ˬˢ ˶˧˷˩ˬˢ ˧ˡ˧ ˪˰ 

 .˧˷˞˶ˢ ˭˵˸ˢˢ ˧ˡ˧ ˪˰ ˶˴ˣˮ˷ ˢ˶˧˴˰ ˧˞ˮ˸ ˫˰ ˸ˬ˧˧˸˯ˬ ˸˶ˣ˷˵˸ˢ :ˢ˶˧˴˰ ˧˞ˮ˸ 

 :˫˧ˬˣ˷˧˧ 

 :˫˧ˮ˷˧˧˥ ˸ˣ˸˷˶Lн/   ,ˢ˶ˣ˦˶˲ˬ˦ ˧ˮ˷˧˧˥ ˣˬ˩ ˫˧ˮˣ˷ ˫˧ˮ˷˧˧˥ ˫˰ ˸ˣ˵˷ˬˬ˸ˢ˪ ˫˧ˮ˷˧˧˥ ˸ˣ˸˷˶˟ ˪˪˩ ˨˶ˡ˟ ˷ˬ˷ˬ

 .ˢ˴ˣ˞˸ ˡˬˣ ˸ˣ˥˪ ˧ˮ˷˧˧˥ 

 ˣˬ˩ ˭ˣ˶˩˧ˤ ˧ˮ˵˸ˢ ˫˰ ˸ˣ˵˷ˬˬ˸ˢ˪ ˷ˬ˷ˬ ˞ˣˢ :˭ˣ˶˩˧ˤ ˧ˮ˵˸ˢ99twhaǎ  .˸ˬ˞ ˭ˬˤ ˧ˮˣ˰˷ˣ 

 :ˢˠˣ˴˸ ˧˵˷ˬˬLн/   ˸ˣˠˣ˴˸˟ ˢ˦˧˪˷˪ ˢˠˣ˴˸ ˧˵˷ˬˬ˟ ˷ˬ˷ˬ[/5  -xh[95 . 

 .˫˧ˮ˵˸ˢ ˸˶˵˟ˣ ˫˧˟˟˷ ˭˧˟ ˸˶ˣ˷˵˸˪ ˸ˣ˴˟ˣ˷ˬ ˸ˣ˩˶˰ˬ˟ ˫˧ˬˣ˷˧˧ ˞˴ˣˬ ˞ˣˢ :˸ˣ˴˟ˣ˷ˬ ˸ˣ˩˶˰ˬ 

 :˸ˣˮˣ˶˸˧ 

 :˸ˣ˦˷˲Lн/  .˸˶ˣ˷˵˸˪ ˫˧˦ˣ˥ ˧ˮ˷ ˵˶ ˷˶ˣˡˣ ˫ˣ˷˧˧˪ ˪˵ 

 .˵˧˲˞ ˣ˸ˣ˞˟ ˶˷˵˸˪ ˶˦˯˞ˬ ˧ˮ˵˸ˢ ˶˲˯ˬ˪ ˶˷˲˞ˬˢ ,˶˦˯˞ˬ ˧ˣ˟˧˶ ˸ˣ˶ˣ˴˸˟ ˨ˬˣ˸ ˞ˣˢ :˫˧˶˦˯˞ˬ ˧ˣ˟˧˶ ˸˪ˣ˩˧ 

 ˵˧˲˞˪ ˫˧˶˟ˣ˥ˬˢ ˫˧ˮ˵˸ˢ˟ ˡ˶˲ˮ˟ ˪˲˦˪ ˭˸˧ˮ :˸˧ˮ˟ˣˬ ˸˟ˣ˸˩Lн/  ˸ˣ˟ˣ˶ˬ ˸ˣ˩˶˰ˬ˟ ˢ˪˧˰˧ ˸˶ˣ˷˵˸ ˶˷˲˞ˬ˷ ˢˬ ,

 .˫˧ˮ˵˸ˢ 

 :˸ˣ˪˟ˠˬ 

 ,˥ˣ˸˲ ˭˲˯˞ ˣ˞ ˥ˣ˸˲ ˤˣ˵˧ˮ ˸ˣ˸˧˞ ˪˰ ˣ˸ˣ˩ˬ˸˯ˢ ˪˷˟ :˪˟ˠˣˬ ˵˥˶ˬLн/  .˫˧˩ˣ˶˞ ˫˧˵˥˶ˬ˪ ˸˶ˣ˷˵˸˪ ˫˧˞˸ˬ ˣˮ˧˞ 

  ˣˬ˩ ˫˧˶˥˞ ˫˧˪ˣ˵ˣ˦ˣ˶˲˪ ˢ˞ˣˣ˷ˢ˟ :˶˸ˣ˧ ˸ˣ˩ˣˬˮ ˸ˣ˧ˣ˶˧ˢˬ{tLΣ Lн/   ˨˲ˣˢ˷ ˢˬ ,˶˸ˣ˧ ˸ˣ˩ˣˬˮ ˸ˣ˧ˣ˶˧ˢˬ˟ ˪˪˩ ˨˶ˡ˟ ˪˰ˣ˲

 .ˢˢˣ˟ˠ ˸ˣ˶˧ˢˬ˟ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ ˸ˣ˥˲˪ ˣ˸ˣ˞ 
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 ˪ˣ˵ˣ˦ˣ˶˲LƴǘŜǊπLƴǘŜƎǊŀǘŜŘ /ƛǊŎǳƛǘ όLн/ύ   ˫˧˪ˠ˰ˬ ˭˧˟ ˸˶ˣ˷˵˸˪ ˷ˬ˷ˬˢ ˧˶˪ˣ˲ˣ˲ ˸˧˶ˣ˦ ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ ˞ˣˢ

) ˫˧˟˪ˣ˷ˬL/ǎ  ˡ˟˪˟ ˫˧˦ˣ˥ ˧ˮ˷ ˸ˣ˰˴ˬ˞˟ ˧ˮ˷ˢ ˫˰ ˡ˥˞ ˶˷˵˸˪ ˫˧˶˧˷˩ˬ ˶˲˯ˬ˪ ˶˷˲˞ˬ ˞ˣˢ .(-  ) ˭ˣ˰˷ ˣ˵{/[  ˣ˵ˣ (

) ˫˧ˮˣ˸ˮ{5! ˪ˣ˵ˣ˦ˣ˶˲ ˸˞ ˵˶˲ˮ ,ˢˤ ˦˶ˣ˲ˬ ˶˟˯ˢ˟ .(Lн/  ˦˧˟ ˧˶˥˞ ˦˧˟ ˣ˶˵˧ˬ˟ ˫˷ˣ˧ˬ ˞ˣˢ ˡ˴˧˩ ˵ˣˡ˟ˮˣ- ˶˵˟9{tон . 

 

1 .˦˧˟ ) ˢ˪˥˸ˢ{ǘŀǊǘ ōƛǘ :( 

 ˵˧˲˞˟ ˸˶ˣ˷˵˸ˢLн/ ) ˧˷˞˶ˢ ˭˵˸ˢ˟ ˢ˪˧˥˸ˬ9{tон  ˫˧ˮˣ˸ˮˢ ˣ˵ ˸˩˧˷ˬ ˧ˡ˧ ˪˰ ˭ˬˣ˯ˬ ˢˤ .ˢ˪˥˸ˢ ˟˴ˬ ˪˧˥˸ˬ˷ (

){5!) ˭ˣ˰˷ˢ ˣ˵ ˡˣ˰˟ ˨ˣˬˮ ({/[ .˫˧ˮˣ˸ˮ ˸˶˟˰ˢ ˪˷ ˢ˸˪˧˥˸ ˸˞ ˭˧˧˴ˬ ˢ˪˥˸ˢˢ ˧˞ˮ˸ .ˢˣ˟ˠ ˶˞˷ˮ ( 

 

2) ˸˟ˣ˸˩ .!ŘŘǊŜǎǎ :( 

  ,ˢ˪˥˸ˢˢ ˧˞ˮ˸ ˶˥˞˪ ˟ ˧˩˶  ˧˷˞˶ ( ˶˵˟ ˣ˶˵˧ˬ)ˡ˟˰ˢ ˭˵˸ˢ ˪˷ ˸˟ˣ˸˩ˢ ˸˞ ˥˪ˣ˷ ,  ˣ˸˧˞   ˸˟ˣ˸˩ˢ .˶˷˵˸˪ ˢ˴ˣ˶ ˞ˣˢ

) ˫˧ˮˣ˸ˮˢ ˣ˵ ˨˶ˡ ˸˶˟˰ˣˬ{5! ˟  (-7   ˣ˞10   ˸˟ˣ˸˩ ˟˴ˬ˟ ˨ˬˣ˸ ˭˵˸ˢˢ ˫˞ ˧ˣ˪˸ ,˸ˣ˧˟˧˯7-ōƛǘ  ˣ˞10-ōƛǘ  ˸˧˟˧˯ˢ .

 ) ˸˧˸ˣ˰ˬ˷ˬ ˸ˣ˥˲ˢ[{.) ˪˞ ˟ˣ˸˩˪ ˭ˣˣ˩˸ˬ ˶˦˯˞ˬˢ ˫˞ ˸ˮ˧˧˴ˬ ˸˟ˣ˸˩ˢ ˸˧˟ ˪˷ ([{. Ґ л  ˡ˟˰ˢ ˭˵˸ˢˬ ˞ˣ˶˵˪ ˣ˞ (

)[{. Ґ м .( 

 

3 . s ˟ˣˠ˸  )!/Yκb!/Y :( 

 ,˸˟ˣ˸˩ˢ ˶ˣˡ˧˷ ˶˥˞˪˟˧˩˶  ˧˷˞˶ ( ˶˵˟ ˣ˶˵˧ˬ)) ˫˧ˮˣ˸ˮˢ ˣ˵ ˸˞ ˶˶˥˷ˬ{5!  ˸ˣ˞ ˥˪ˣ˷ ˸˟ˣ˸˩˪ ˫˞ˣ˸ˢ ˡ˟˰ˢ ˭˵˸ˢˣ (

) ˶ˣ˷˧˞!/Y  ˞˪ ˸ˣ˞ ˪˟˵ˬ ˧˷˞˶ˢ ˶˧˷˩ˬˢ ,˸˟ˣ˸˩ˢ ˸˞ ˶˷˞ˬ ˞˪ ˡ˟˰ ˭˵˸ˢ ˱˞ ˫˞ .˨ˣˬˮ ˫˧ˮˣ˸ˮˢ ˣ˵ ˸˩˧˷ˬ ˧ˡ˧ ˪˰ (

) ˸ˬˣ˞ˬb!/Y .( 

 

4 ) ˫˧ˮˣ˸ˮ ˸˶˟˰ˢ .5ŀǘŀ :( 

 ˰ˠ˶˟˷  ˶ˡ˷˪ ˫˧˪ˣ˩˧ ˫˧ˡ˟˰ˢˣ ˫˧˧˷˞˶ˢ ˫˧˶˧˷˩ˬˢ ˧ˮ˷ .˷˥˶˸ˢ˪ ˢ˪ˣ˩˧ ˫˧ˮˣ˸ˮ ˸˶˟˰ˢ ,˸˟ˣ˸˩ˢ ˸˞ ˶˷˞˧ ˡ˟˰ˢ

) ˫˧ˮˣ˸ˮˢ ˣ˵ ˪˰ ˫˧ˮˣ˸ˮ ˪˟˵˪ˣ{5!) ˭ˣ˰˷ˢ ˣ˵˷ ˭ˬˤ˟ ({/[  ,˫˰˲ ˪˩˟ ˡ˥˞ ˦˧˧˟ ˫˧˪˟˵˸ˬˣ ˫˧˶˟˰ˣˬ ˫˧ˮˣ˸ˮ .˵˲ˣˡˬ (

 .˪˟˵ˬˢ ˶˧˷˩ˬˢˬ ˶ˣ˷˧˞ ˸ˣ˞˟ ˢˣˣ˪ˬ ˦˧˧˟ ˪˩ ˶˷˞˩ 

 

5) ˢ˶˧˴˰ ˟˴ˬ .{ǘƻǇ ōƛǘ :( 

 ˟  ˸˶ˣ˷˵˸ˢ x ˵ Lн/  ˫˰ ˸ˬ˧˧˸˯ˬ ˦ ˧˟ ) ˫˧ˮˣ˸ˮˢ ˣ˵ ˸˞ ˨˷ˣˬ ˧˷˞˶ˢ ˭˵˸ˢˢ ˧ˡ˧ ˪˰ ˭ˬˣ˯ˬ ˢˤ .ˢ˶˧˴˰{5!  ˡˣ˰˟ ˢˣ˟ˠ (

) ˭ˣ˰˷ˢ ˣ˵{/[ .˫˧ˮˣ˸ˮˢ ˸˶˟˰ˢ ˫ˣ˧˯ ˸˞ ˭˧˧˴ˬ ˢ˶˧˴˰ˢ ˧˞ˮ˸ .ˢˣ˟ˠ ˶˞˷ˮ ( 
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.ˢ˞˧˶˵ ˨˧˪ˢ˸ ˪˷ ˸˧˲˶ˠ ˢ˶ˣ˴ 

 

 

 

 

 

 

 

  ˨˧˪ˢ˸ ˪˷ ˸˧˲˶ˠ ˢ˶ˣ˴˟˧˸˩ .ˢ 

 

  ˢ˶ˣ˴ ˸ ˧ˠˣ˪  .ˢ˞˧˶˵ ˨˧˪ˢ˸ ˪˷ 

 

  ˢ˶ˣ˴ ˸ ˧ˠˣ˪  ˨ ˧˪ˢ˸ ˪˷  .ˢ˟˧˸˩ 
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 ˪˷ ˫˧ˮˣ˸ˮ ˧˲ˡˬ ˫˧˦ˣ˦˶˷)¢/тп ƘǧǇǎΥκκǿǿмΦƳƛŎǊƻŎƘƛǇΦŎƻƳκŘƻǿƴƭƻŀŘǎκŜƴκ5ŜǾƛŎŜ5ƻŎκнмпсн5ΦǇŘŦ  ( 

 ˪ˣ˵ˣ˦ˣ˶˲ ˪˰ ˞˪ˬ ˰ˡ˧ˬ˪)ƎǳƛŘŜκ¦aмлнлпΦǇŘŦπƘǧǇǎΥκκǿǿǿΦƴȄǇΦŎƻƳκŘƻŎǎκŜƴκǳǎŜǊ  .( 

 ˟  ˫ˣ˷˧˧-9{tон : 

 x ˶˵˧ˬˢ- ˶˵˟9{tон  ˪ˣ˵ˣ˦ˣ˶˲˟ ˸˧ˮ˟ˣˬ ˢ˩˧ˬ˸ ˪˪ˣ˩Lн/  ˪˷ ˫˧˦˵˧ˣ˶˲˟ ˢ˰ˬ˦ˢ ˪˰ ˪˵ˬ˷ ˢˬ ,9{tон  ˸˪˪˩ˢ ˧ˡ˧ ˪˰ .

 ˸˧˧˶˲˯²ƛǊŜ  ˸˶ˣ˷˵˸ ˪˥˸˞˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,ˢ˪˷ ˸ˣ˧˴˵ˮˣ˲˟ ˷ˣˬ˧˷ˣLн/  ˫˰ ˵˷ˬˬ˸ˢ˪ˣ ˫˧ˮˣ˸ˮ ˪˟˵˪ˣ ˥ˣ˪˷˪ ,

 ˧ˮ˵˸ˢLн/   .˫˧ˮˣ˷ 
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 ˨˯ˬ16x2 LCD I2C . 

 ˧ˠ˴ ˸ˮ˟ˢ[/5 мсȄн Lн/ˢ˲˧˵ˬ ˢ˶˧˵˯ : 

 

  ˸ˣˠˣ˴˸[/5 ό[ƛǉǳƛŘ /Ǌȅǎǘŀƭ 5ƛǎǇƭŀȅύ мсȄн Lн/   ,˸ˣ˦˷˲ˢ ˪˷˟ ˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˸ˣ˞˴ˬˮ

 ˵˷ˬˬ ˫˰ ˟ˣ˪˧˷˟ .˫ˢ˪˷ ˷ˣˬ˧˷ˢ ˸ˣ˪˵ˣ ˸ˣ˞˧˶˵ˢLн/ όLƴǘŜǊπLƴǘŜƎǊŀǘŜŘ /ƛǊŎǳƛǘύ  ˶˸ˣ˧ ˣ˪˧˲˞ ˫˧˩˲ˣˢ ˣ˪˪ˢ ˫˧ˠ˴ˢ ,

 x ˶˵˧ˬ ˧˯˯ˣ˟ˬ ˫˧˦˵˧ˣ˶˲˟ ˟ˣ˪˧˷˪ ˫˧˥ˣˮ- ˣˬ˩ ˶˵˟9{tон  ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˥˸˲ˬˢ ˸ˣˮˣ˩˸ ˸˞ ˶ˣ˵˥ˮ ,ˢˤ ˶ˬ˞ˬ˟ .

  ˧ˠ˴ ˪˷ ˫˧ˬˣ˷˧˧ˢˣ ˸ˣˮˣ˶˸˧ˢ[/5 мсȄн Lн/ . 

 

 :˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

 

 ˪ˡˣˠ˟ ˫˧ˣˣ˸ ˸ˠˣ˴˸16Ȅн ˧ˠ˴ :[/5   ˪ˡˣˠ˟16Ȅн   ˸ˣ˞˶ˢ˪ ˫˧˪ˣ˩˧16   ˨˯ ˸ˣ˵˲˯ˬˢ ,˸ˣ˶ˣ˷ ˧˸˷ ˫ˢ˪ ˷˧ˣ ˢ˶ˣ˷ ˪˩˟ ˫˧ˣˣ˸

 ˪˷32  .ˢ˦ˣ˷˲ ˢ˵˧˲˶ˠˣ ˦˯˵˦ ˸ˠ˴ˢ˪ ˫˧ˣˣ˸ 

 ˧ˠ˴ :˸˧˶ˣ˥˞ ˢ˶ˣ˞˸[/5   ˪ˡˣˠ˟ ˫˧˟˶16Ȅн  ˢ˶ˣ˞˸ ˧˞ˮ˸˟ ˢ˞˧˶˵ˢ ˸˞ ˸˶˲˷ˬˢ ,˸˟˪ˣ˷ˬ ˸˧˶ˣ˥˞ ˢ˶ˣ˞˸ ˫˰ ˫˧˰˧ˠˬ

 .ˢ˷˪˥ 

 ˵˷ˬˬLн/ ˵˷ˬˬ ˪˷ ˟ˣ˪˧˷ ˧ˡ˧ ˪˰ :Lн/    ˪˰ ˯˯ˣ˟ˬ ˪˪˩ ˨˶ˡ˟)t/Cуртп  ˣ˞L/ǎ   ˢˬ˩ ˵˶ ˫˧˷˶ˣˡ ˢ˪˞ ˫˧ˠ˴ ,(˫˧ˬˣˡ

ˣ˶˵˧ˬ˪ ˫˧˶ˣ˟˧˥ - ˟  ˷ˣˬ˧˷ˢ ˸˞ ˸˧˥˲ˬˣ ˦ˣˣ˧˥ˢ ˸˞ ˦˷˲ˬ˷ ˢˬ ,˶˵˟-DtLh . 

 ˧ˠ˴ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴[/5  .ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧ˬˣ˷˧˧˪ ˫˧ˬ˧˞˸ˬ˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˧˪ˬ˧ˮ˧ˬ ˪ˬ˷˥ ˫˧˩˶ˣ˴ 

 ˧ˠ˴ :˸˧˷˧˞ ˫˧ˬ˞˸ˣˬ ˫˧ˣˣ˸[/5   ˫˧ˬ˞˸ˣˬ ˫˧ˮˣ˵˧˧˞ˣ ˫˧˪ˬ˯ ˸ˠ˴ˢ ˫˧˶˷˲˞ˬˢ ,˸˧˷˧˞ ˫˧ˬ˞˸ˣˬ ˫˧ˣˣ˸ ˸˶˧˴˧˟ ˫˧˩ˬˣ˸

 .˸˧˷˧˞ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

  ˧ˠ˴[/5  ˪ˡˣˠ˟16Ȅн   ˭˸˧ˮˣ ˪˯˵˧˲˩ ˪˰ˣ˲ ˞˸ ˪˩ .˸ˣˡˣˬ˰˟ˣ ˸ˣ˶ˣ˷˟ ˫˧˶ˡˣ˯ˬˢ ˫˧˧˪ˤˣˮ ˷˧˟ˠ ˧˞˸ ˪˷ ˸˷˶ˬ ˫˧˟˩˶ˣˬ

 ˶˵˟ ˧ˡ˧ ˪˰ ˸˦˪˷ˮ ˢˠˣ˴˸ˢ .ˢ˵˧˲˶ˠ ˣ˞ ˫˧ˣˣ˸ ˠ˧˴ˢ˪ ˧ˡ˩ ˡ˶˲ˮ˟ ˣ˟ ˦ˣ˪˷˪[/5ˣ˶˵˧ˬˢˬ ˫˧ˮˣ˸ˮˣ ˸ˣˡˣ˵˲ ˪˟˵ˬˢ , -  ˶˵˟

 ˵˷ˬˬ ˨˶ˡLн/ ˵˷ˬˬ .Lн/  ˣ˶˵˧ˬˢ ˭˧˟ ˫˧ˮˣ˸ˮˣ ˢ˶˵˟ ˸ˣ˸ˣ˞ ˸˶˟˰ˢ˪ ˸˧˶ˣ˦ ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲˟ ˷ˬ˸˷ˬ-  ˶˵˟˪ ˶˵˟

-s[/5 . 

 

 :˸ˣˮˣ˶˸˧ 

 

  ˧ˠ˴ :˸ˣ˦˷˲[/5 мсȄн Lн/  ˧ˮ˧˲ ˸ˣ˥˲ˣ ˧˪ˬ˧ˮ˧ˬ ˦ˣˣ˧˥ ˫˧˷˶ˣˡDtLh   ˦˷˲ˬ˷ ˢˬ ,˫˧˪˧˟˵ˬ ˫˧˵˷ˬˬ ˫˰ ˫˧ˠ˴˪ ˢ˞ˣˣ˷ˢ˟

 .ˢ˶ˬˣ˥ˢ ˟ˣ˪˧˷ ˸˞ 

ˢ ˪˰ ˫ˣ˵ˬ ˫˧˩˯ˣ˥ ˣ˪˞ ˫˧ˠ˴ ,˫ˢ˪˷ ˸ˣ˧˪ˬ˧ˮ˧ˬˢ ˦ˣˣ˧˥ˢ ˸ˣ˷˧˶ˡˣ ˧˦˵˲ˬˣ˵ˢ ˫˪ˡˣˠ ˫˰ :˫ˣ˵ˬ˟ ˭ˣ˩˯˧˥ -t/.  ˨˲ˣˢ˷ ˢˬ ,

 .˫˧˧˦˵˲ˬˣ˵ ˫˧˟ˣ˴˧˰˪ ˫˧ˬ˧˞˸ˬ ˫˸ˣ˞ 

ˣ˶˵˧ˬ ˶ˣ˟˰ ˸ˣ˪˵˟ ˫˧ˮ˧ˬˤ ˢˬˠˣˡ˪ ˫˧ˡˣ˵ˣ ˸ˣ˧˶˲˯ :˷ˣˬ˧˷ ˸ˣ˪˵-  ˣˬ˩ ˫˧˧˶˪ˣ˲ˣ˲ ˫˧˶˵˟9{tон  ˟˞ ˸˶˧˴˧ ˶˷˲˞ˬ˷ ˢˬ ,

 .˥ˣ˸˧˲ˣ ˶˧ˢˬ ˯ˣ˲˧˦ 

 ˧ˠ˴ :˸ˣ˞˧˶˵[/5  .˫˧˧ˬ˧ˮ˲ ˫˧ˬˣ˷˧˧˪ ˫˧ˬ˧˞˸ˬ˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫˧ˮˣ˷ ˢ˶ˣ˞˸ ˧˞ˮ˸˟ ˢ˟ˣ˦ ˢ˞˧˶˵ ˫˧˰˧˴ˬ 

  ˧ˠ˴ :˶˧˟˯ ˶˧˥ˬ[/5 мсȄн Lн/  .˫˧ˮ˶˴˧ˣ ˫˧˟˟ˣ˥ ˶ˣ˟˰ ˸˧˶˪ˣ˲ˣ˲ ˢ˶˧˥˟˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫˧ˮ˧ˬˤˣ ˫˧˧ˮˣ˩˯˥ ˫ˢ 

 :˫˧ˬˣ˷˧˧ 
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  ˸ˣˠˣ˴˸ :˸ˣ˴˟ˣ˷ˬ ˸ˣ˩˶˰ˬ[/5   ˧˟˧˩˶ˣ ˫˧ˮ˷˧˧˥ ˸ˣ˞˧˶˵ ,˸˩˶˰ˬˢ ˟˴ˬ ˸ˠ˴ˢ˪ ˸ˣ˴˟ˣ˷ˬ ˸ˣ˩˶˰ˬ˟ ˪˪˩ ˨˶ˡ˟ ˸ˣ˷ˬ˷ˬ

 .˷ˬ˸˷ˬ ˵˷ˬˬ 

 ˸ˣˠˣ˴˸˟ ˫˧˷ˬ˸˷ˬ ˫˧ˮ˶˴˧ˣ ˫˧˟˧˟˥˸ :ˢ˵˧ˮˣ˶˦˵˪˞ ˨ˬ˴˰˟ ˸˞ˤ ˢ˷˰ ˧˦˵˧ˣ˶˲[/5   ˸˞ˤ ˢ˷˰ ˪˷ ˫˧ˮˣ˷ ˫˧˦˵˧ˣ˶˲˟

 .˸˧˸˧˟ ˢ˧˴ˬˣ˦ˣ˞ ˸ˣ˩˶˰ˬˣ ˫˧˧˪˦˧ˠ˧ˡ ˫ˣ˥ ˧ˡˬ ,˶˧ˣˣ˞ ˠˤˬ ˸ˣˮ˥˸ ,˫˧ˮˣ˰˷ ˪˪ˣ˩ ,˨ˬ˴˰˟ 

  ˧ˠ˴ :˫˧˧˩ˣˮ˧˥ ˫˧˪˩[/5  .ˢ˵˧ˮˣ˶˦˵˪˞ ˸ˣˡˣ˯˧ˣ ˸ˣˮ˩˸ ˧ˠ˷ˣˬ ˡˬ˪˪ ˧ˡ˩ ˫˧˩˧˶ˡˬˣ ˸ˣ˧˩ˣˮ˧˥ ˸ˣ˩˶˰˟ ˫˧˷ˬ˷ˬ 

  ˧ˠ˴ :˫˧˧˸˧˧˷˰˸ ˢ˶˵˟ ˸ˣ˥ˣ˪[/5  ˫ ˡ˞ ˧˵˷ˬˬˣ ˫˧˧˸˧˧˷˰˸ ˢ˶˵˟ ˸ˣ˥ˣ˪˟ ˫˧˷ˬ˷ˬ-) ˢˮˣ˩ˬIaLǎ  ˪˷ ˢ˶˵˟ˣ ˶ˣ˦˧ˮ˪ (

 .˫˧˧˸˧˧˷˰˸ ˫˧˩˧˪ˢ˸ 

 :˫ˣ˩˧˯ 

  ˧ˠ˴[/5 мсȄн Lн/  ˟ ˶ ˭ˣ˶˸˲ ˫˧˰˧˴ˬ-  ˫˧˦˵˧ˣ˶˲ ˪˷ ˟˥˶ ˭ˣˣˠˬ˟ ˢ˦ˣ˷˲ ˢ˵˧˲˶ˠˣ ˦˯˵˦ ˸ˠ˴ˢ˪ ˧˸ˣˡ˧ˡ˧ˣ ˧˸˧˪˩˸

  ˧˟˧˩˶ ˫˧˷˶ˣˡˢ ˫˧ˬˣ˷˧˧˪ ˟˦˧ˢ ˫˧ˬ˧˞˸ˬ ˢ˪˞ ˫˧ˠ˴ ,˫ˢ˪˷ ˢ˧˴˶ˠ˦ˮ˧˞ˢ ˸ˣ˪˵ˣ ˢ˞˧˶˵ˢ ,˸ˣ˦˷˲ˢ ˫˰ .˫˧˧ˮˣ˶˦˵˪˞

 x  ˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .˟˴ˬ ˧ˮˣˣ˥ˬˣ ˫˧˧˯˧˯˟ ˷ˬ˸˷ˬ ˵˷ˬˬ  ˫˧˥˸˲ˬ ,˫ˢ˪˷ ˫˧ˬˣ˷˧˧ˢ

  ˸ˣˠˣ˴˸ ˸ˣ˪˧˰˧˟ ˱ˮˬ˪ ˫˧˪ˣ˩˧[/5 мсȄн Lн/  .˸ˣ˵˸˶ˬ ˷ˬ˸˷ˬ ˸ˣ˧ˣˣ˥ ˶ˣ˴˧˪ˣ ˫ˢ˪˷ ˫˧˟ˣ˴˧˰ˢ ˸˞ ˶˲˷˪ ˧ˡ˩ 

 ˸ˠˣ˴˸ ˵˷ˬˬ[/5   ˪ˡˣˠ˟Ȅн  16  ˣ˶˵˧ˬ ˫˰ ˶˵˟9{tон  ˪ˣ˵ˣ˦ˣ˶˲ ˸ˣ˰˴ˬ˞˟Lн/   ˫˧˦˵˧ˣ˶˲˟ ˢ˴ˣ˲ˮ ˢˬ˧˷ˬ ˞˧ˢ

 ˟  ˢ˥˪˴ˢ˟ ˷ˬ˸˷ˢ˪ ˧ˡ˩ ˷˶ˡˮˢ ˢˮ˩ˣ˸ˢ ˫ˣ˷˧˧ ˸˞ ˭ˢˣ ˢ˶ˬˣ˥ˢ ˧˶ˣ˟˧˥ ˸˞ ˭ˢ ˢ˯˩˧ ˢˤ ˦˶ˣ˲ˬ ˶˟˯ˢ .˫˧˴˟ˣ˷ˬ-Lн/ 

[/5 мсȄн  ˫˰9{tон . 

 :ˢ˶ˬˣ˥ ˸˶ˡˠˢ 

 ˸ˠˣ˴˸[/5   ˪ˡˣˠ˟Ȅн16 ˢ ˸ˠˣ˴˸-[/5  ˪˪˩ ˨˶ˡ˟ ˸˪˪ˣ˩16  x  ˸ˣˡˣˬ˰-2   ˸˧˶ˣ˥˞ ˢ˶ˣ˞˸ ˣ˪ ˷˧ .˫˧ˣˣ˸ ˪˷ ˸ˣ˶ˣ˷

 .˸ˣ˧ˡˣˠ˧ˮ ˭ˣˮˣˣ˩˪ ˶˦ˬˣ˧˴ˮ˦ˣ˲ˣ 

ˣ˶˵˧ˬ- ˶˵˟9{tонˢ :-9{tон  ˢ ˸ˠˣ˴˸˟ ˦ˣ˪˷˧ -[/5  ˪ˣ˵ˣ˦ˣ˶˲ ˸ˣ˰˴ˬ˞˟Lн/ . 

 ˪˧ˬ˶˸Lн/ ˪˧ˬ˶˸ :Lн/   ˪ˣˡˣˬ ˣ˞)Lн/ˢˬ ˫˧˪˧˟˵ˬ ˫˧ˮˣ˸ˮ ˸˶ˬˢ ˧ˡ˧ ˪˰ ˦ˣˣ˧˥ˢ ˸˞ ˦˷˲ˬ (-[/5    ˶ˣ˟˰ ˫˧˧˶ˣ˦ ˫˧ˮˣ˸ˮ˪

-s9{tон  ˪ˣ˵ˣ˦ˣ˶˲ ˸ˣ˰˴ˬ˞˟Lн/ . 

 ˭˧˲ ˸˞ ˶˟˥ :˦ˣˣ˧˥{5!  ˪˧ˬ˶˸ ˪˷Lн/  ˭˧˲˪{5!   ˪˷9{tон ˭˧˲ ˸˞ ,{/[   ˪˧ˬ˶˸ ˪˷Lн/  ˭˧˲˪{/[   ˪˷9{tон  ˸˞ ˶˟˥ .

±// x -Db5  .˧ˣ˞˶˩ 

:ˢˮ˩ˣ˸ ˫ˣ˷˧˧ 

˵˸ˢ˸ˮ  :˸ˣ˧˶˲˯ 

" ˸˧˧˶˲˯ ˸˞ ˭˵˸ˢ[ƛǉǳƛŘ/ǊȅǎǘŀƭψLн/ ˶ˣ˟˰ "9{tон s  ˸ˠˣ˴˸˟ ˢ˦˧˪˷˪ ˸ˣ˧˴˵ˮˣ˲ ˸˵˲˯ˬ ˣˤ ˢ˧˧˶˲˯ .-[/5    ˸ˣ˰˴ˬ˞˟

 ˪ˣ˵ˣ˦ˣ˶˲Lн/ . 

˸˞˧˶˵   :˸ˣ˧˶˲˯ 

ІƛƴŎƭǳŘŜ ғ²ƛǊŜΦƘҔ 

ІƛƴŎƭǳŘŜ ғ[ƛǉǳƛŘ/ǊȅǎǘŀƭψLн/ΦƘҔ 

 :˨˯ˬˢ ˸ˣˮˣ˩˸ ˸˶ˡˠˢ 

ІŘŜŬƴŜ [/5ψ!55w9{{ лȄнт κκ Lн/ ŀŘŘǊŜǎǎ ƻŦ ǘƘŜ [/5 

ІŘŜŬƴŜ [/5ψ/h[¦ab{ мс   κκ bǳƳōŜǊ ƻŦ ŎƻƭǳƳƴǎ ƛƴ ǘƘŜ [/5 

ІŘŜŬƴŜ [/5ψwh²{ н       κκ bǳƳōŜǊ ƻŦ Ǌƻǿǎ ƛƴ ǘƘŜ [/5 

 ˦˵˧˧˟ˣ˞ ˸˶ˡˠˢ[/5 : 

[ƛǉǳƛŘ/ǊȅǎǘŀƭψLн/ ƭŎŘό[/5ψ!55w9{{Σ [/5ψ/h[¦ab{Σ [/5ψwh²{ύΤ 

  ˸ˣ˧˶˵˧˰ ˸ˣ˧˴˵ˮˣ˲ :˨˯ˬˢ ˸˶ˡˠˢ˪ 
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ǾƻƛŘ ǎŜǘǳǇόύ ϑ 

    ²ƛǊŜΦōŜƎƛƴόύΤ       κκ LƴƛǝŀƭƛȊŜ Lн/ ŎƻƳƳǳƴƛŎŀǝƻƴ 

    ƭŎŘΦƛƴƛǘόύΤ         κκ LƴƛǝŀƭƛȊŜ ǘƘŜ [/5 

    ƭŎŘΦōŀŎƪƭƛƎƘǘόύΤ    κκ ¢ǳǊƴ ƻƴ ǘƘŜ ōŀŎƪƭƛƎƘǘ 

    ƭŎŘΦǎŜǘ/ǳǊǎƻǊόлΣ лύΤ κκ {Ŝǘ ŎǳǊǎƻǊ ǘƻ ǘƘŜ ŬǊǎǘ ŎƻƭǳƳƴ ƻŦ ǘƘŜ ŬǊǎǘ Ǌƻǿ 

    ƭŎŘΦǇǊƛƴǘόϦIŜƭƭƻΗϦύΤ κκ tǊƛƴǘ ƳŜǎǎŀƎŜ 

ϒ 

 

 ˸ˣ˧˴˵ˮˣ˲ˢ ˪˩ ˪˷ ˢ˞˪ˬ ˢˬ˧˷˶ ˭˪ˢ˪  ˨˯ˬˢ ˪˷[/5 Lн/  нȄмс : 

 s ˧˴˵ˮˣ˲  ˶ ˟˯ˢ 
begin(cols, rows, charsize) ˢ ˪ˣ˥˸˞ -[/5   .˫˧ˣˣ˸ˢ ˪ˡˣˠˣ ˸ˣ˶ˣ˷ˢ ,˸ˣˡˣˬ˰ˢ ˶˲˯ˬ ˫˰ 
init() ˢ ˪ˣ˥˸˞ -[/5  ) ˪ˡ˥ˬ ˸˶˧˶˟ ˧˶˦ˬ˶˲ ˫˰ȄнΣ рȄу 16  .(˪ˡˣˠ˟ ˫˧ˣˣ˸ 
backlight()  s  ˪˷ ˸˧˶ˣ˥˞ˢ ˢ˶ˣ˞˸ˢ ˸˞ ˪˰˲ˢ-[/5 
noBacklight()  s  ˪˷ ˸˧˶ˣ˥˞ˢ ˢ˶ˣ˞˸ˢ ˸˞ ˢ˟˩-[/5 
setCursor(col, row)  .ˣˮ˧ˣ˴˷ ˢ˶ˣ˷˪ˣ ˢˡˣˬ˰˪ ˭ˬ˯ˢ ˫ˣ˵˧ˬ ˸˞ ˶ˡˠˢ 
home()  ˭ˬ˯ˢ ˸˞ ˶ˤ˥ˢ .(ˢˮˣ˷˞˶ ˢ˶ˣ˷ ,ˢˮˣ˷˞˶ ˢˡˣˬ˰) ˸˧˟ˢ ˫ˣ˵˧ˬ˪ 
clear()  .˸˧˟ˢ ˫ˣ˵˧ˬ˪ ˭ˬ˯ˢ ˸˞ ˶ˤ˥ˢˣ ˢˠˣ˴˸ˢ ˸˞ ˢ˵ˮ 
display()  .(˫˧ˣˣ˸ ˠ˴ˢ) ˢˠˣ˴˸ˢ ˸˞ ˪˰˲ˢ 
noDisplay()  .(˫˧ˣˣ˸ ˶˸˯ˢ) ˢˠˣ˴˸ˢ ˸˞ ˢ˟˩ 
cursor()  .(˭ˬ˯ˢ ˸˞ ˠ˴ˢ) ˭ˬ˯ˢ ˸˞ ˪˰˲ˢ 
noCursor()  .(˭ˬ˯ ˶˸˯ˢ) ˭ˬ˯ˢ ˸˞ ˢ˟˩ 
blink()  .˟ˢ˟ˢˬ ˭ˬ˯ˢ ˸˞ ˪˰˲ˢ 
noBlink()  .˟ˢ˟ˢˬ ˭ˬ˯ˢ ˸˞ ˢ˟˩ 
write(value)  .ˢˠˣ˴˸˪ ˡˡˣ˟ ˣ˸ ˟ˣ˸˩ 
print(string)  .ˢˠˣ˴˸˪ ˸ˤˣ˶˥ˬ ˯˲ˡˢ 
print(value)  .ˢˠˣ˴˸˪ ˧˶˲˯ˬ ˨˶˰ ˯˲ˡˢ 
println(string)  .˷ˡ˥ ˣ˸ ˢ˧˶˥˞ˣ ˸ˤˣ˶˥ˬ ˯˲ˡˢ 
println(value)   ˣ˸ ˣ˧˶˥˞ˣ ˧˶˲˯ˬ ˨˶˰ ˯˲ˡˢ .˷ˡ˥ 
scrollDisplayLeft() ˪ˠ ɣˬ˰ ˢˠˣ˴˸ˢ ˸˞ ˪ x .ˢ˪˞ˬ˷ ˸˥˞ ˢˡ 
scrollDisplayRight() ˪ˠ ɣˬ˰ ˢˠˣ˴˸ˢ ˸˞ ˪ x˸˥˞ ˢˡ  .ˢˮ˧ˬ˧ 
createChar(location, charmap)  .˭˧ˣ˴˷ ˭ˣ˶˩˧ˤˢ ˫ˣ˵˧ˬ˟ ˸˧˷˧˞ ˫˞˸ˣˬ ˣ˸ ˶ˡˠˢ 
write(customCharIndex)  .ˢˠˣ˴˸˪ ˸˧˷˧˞ ˫˞˸ˣˬ ˣ˸ ˟ˣ˸˩ 
autoscroll() ˷˲˞ˣ .ˢˠˣ˴˸ˢ ˪˷ ˸˧˦ˬˣ˦ˣ˞ ˢ˪˧˪ˠ ˶ 
noAutoscroll()   ˪ˣ˶˦ˮ .ˢˠˣ˴˸ˢ ˪˷ ˸˧˦ˬˣ˦ˣ˞ ˢ˪˧˪ˠ 
leftToRight()  .(˪ˡ˥ˬ ˸˶˧˶˟) ˭˧ˬ˧˪ ˪˞ˬ˷ˬ ˦˯˵˦ ˸˟˧˸˩ ˭ˣˣ˧˩ ˶ˡˠˢ 
rightToLeft()  .˪˞ˬ˷˪ ˭˧ˬ˧ˬ ˦˯˵˦ˢ ˸˟˧˸˩ ˭ˣˣ˧˩ ˸˞ ˶ˡˠˢ 

 

 :˸ˣ˧˴˵ˮˣ˲ˢ ˪˩ ˪˷ ˢˬˠˡˢ ˡˣ˵ 

#include <Wire.h> 
#include <LiquidCrystal_I2C.h> 
  
// Define I2C address of the LCD 
#define LCD_ADDRESS 0x27 
// Define number of columns and rows of the LCD 
#define LCD_COLUMNS 16 
#define LCD_ROWS 2 
  
// Create an LCD object 
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LiquidCrystal_I2C lcd(LCD_ADDRESS, LCD_COLUMNS, LCD_ROWS); 
  
void setup() { 
  // Initialize I2C communication 
  Wire.begin(); 
  // Initialize the LCD 
  lcd.init(); 
  // Turn on the backlight 
  lcd.backlight(); 
} 
  
void loop() { 
  // Initialization Functions 
  lcd.begin(16, 2); // Initialize the LCD with 16 columns and 2 rows 
  delay(1000); 
   
  // Cursor Control Functions 
  lcd.setCursor(0, 0); // Set the cursor to column 0, row 0 
  delay(1000); 
   
  lcd.home(); // Move the cursor to the home position (0, 0) 
  delay(1000); 
   
  lcd.clear(); // Clear the LCD screen 
  delay(1000); 
   
  // Display Control Functions 
  lcd.display(); // Turn on the display 
  delay(1000); 
   
  lcd.noDisplay(); // Turn off the display 
  delay(1000); 
   
  // Text Display Functions 
  lcd.print("Hello, World!"); // Print a string to the LCD 
  delay(1000); 
   
  lcd.write('A'); // Write a single character to the LCD 
  delay(1000); 
   
  lcd.setCursor(0, 1); // Set the cursor to column 0, row 1 
  lcd.print("Line 2"); // Print a string to the second line of the LCD 
  delay(1000); 
   
  // Special Characters Functions 
  byte customChar[8] = { 
    B00000, 
    B00000, 
    B00000, 
    B00000, 
    B00000, 
    B00000, 
    B00000, 
    B00000 
  }; 
  lcd.createChar(0, customChar); // Create a custom character 
  lcd.write(byte(0)); // Display the custom character 
  delay(1000); 
   
  // Advanced Control Functions 
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  lcd.autoscroll(); // Enable auto-scrolling of the display 
  delay(1000); 
   
  lcd.noAutoscroll(); // Disable auto-scrolling of the display 
  delay(1000); 
} 

 

 

 

 ˨˯ˬLн/ h[95. 

  

 

 ˧ˠ˴ ˶˵˥OLED I2C˱˧˵ˬ ˨˧˶ˡˬ : 

 ˧ˠ˴OLED (Organic Light-Emitting Diode)  ˸ˣ˧ˡˣˠ˧ˮˢ ˪˷˟ ˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲ ˶ˣ˟˰ ˸˧˶˪ˣ˲ˣ˲ ˢ˶˧˥˟ ˫ˢ

 ˵˷ˬˬ ˫˰ ˟ˣ˪˧˷˟ .˫ˢ˪˷ ˢ˩ˣˬˮˢ ˪ˬ˷˥ˢ ˸˩˧˶˴ˣ ˢ˟˥˶ˢ ˢ˧˧˲˴ˢ ˸˧ˣˣˤ ,˫ˢ˪˷ ˢˢˣ˟ˠˢI2C  ˧ˠ˴ ,(˟˪ˣ˷ˬ ˪ˠ˰ˬ)OLED 

ˣ˶˵˧ˬ ˫˰ ˷ˣˬ˧˷˪ ˫˧˪˵ˣ ˫˧˧ˡˡ˴ ˶˸ˣ˧ ˣ˪˧˲˞ ˫˧˩˲ˣˢ- ˣˬ˩ ˫˧˶˵˟ESP32 ˭ˣ˶˵˰ ,˥˸˲ˬˢ ˸ˣˮˣ˩˸˟ ˵ˬ˰˸ˮ ,ˢˤ ˶ˬ˞ˬ˟ .

 ˧ˠ˴ ˪˷ ˫˧ˬˣ˷˧˧ˢˣ ˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢOLED I2C. 

:˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

 ˧ˠ˴ :ˢˢˣ˟ˠ ˸ˣ˧ˡˣˠ˧ˮOLED  .˸ˮ˧ˣ˴ˬ ˢˮˣˬ˸ ˸ˣ˩˧˞ˣ ˸ˣ˧ˡˣˠ˧ˮ ˨˩ˬ ˢ˞˴ˣ˸˩ˣ ,˵ˣˬ˰ ˶ˣ˥˷ˣ ˫˧˟˧ˢ˶ˬ ˫˧˰˟˴ ˫˧˶˴˧˧ˬ 

 ˧ˠ˴˪ ˡˣˠ˧ˮ˟ :ˢ˟˥˶ ˢ˧˧˲˴ ˸˧ˣˣˤLCD  ˧ˠ˴˪ ,˫˧˧˸˶ˣ˯ˬOLED   ˦˟ˬ ˸ˣˡˣ˵ˮˬ ˢ˶ˣ˶˟ ˸ˣ˞˶ˮ ˢ˥˧˦˟ˬˢ ,ˢ˟˥˶ ˢ˧˧˲˴ ˸˧ˣˣˤ ˷˧

.˸ˣˮˣ˷ 

 ˪˷ ˫˧˪˯˵˧˲ ˸ˣ˟˩˪ˣ ˪˧˰˲ˢ˪ ˭˸˧ˮ :˶˧ˢˬ ˢ˟ˣˠ˸ ˭ˬˤOLED .˸ˣ˵˪˥ ˸ˣ˷˲ˮˢˣ ˫˧˶˧ˢˬ ˢ˟ˣˠ˸ ˧ˮˬˤ ˶˷˲˞ˬ˷ ˢˬ ,ˡ˶˲ˮ˟ 
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 ˸˧˧ˠˣ˪ˣˮ˩˦ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴OLED   ˢ˞ˣˣ˷ˢ˟ ˶˸ˣ˧ ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴˪ ˪˧˟ˣˬ˷ ˢˬ ,˸˧˶ˣ˥˞ ˢ˶ˣ˞˸ ˸˷˶ˣˡ ˢˮ˧˞

 ˧ˠ˴˪LCD . 

 ˧ˠ˴ ˶˴˧˧˪ ˭˸˧ˮ :˪˵˷ˬ ˪˵ˣ ˷˧ˬˠOLED  .˫˧˷˧˟˪ˣ ˫˧˪˵ˣ˰ˬ ˫˧˶˧˷˩ˬ˪ ˫˧ˬ˧˞˸ˬ˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫˧˷˧ˬˠ ˫˧˰˴ˬ ˪˰ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

 ˧ˠ˴OLED  ˧ˮ˲ ˪˰ ˪˰˲ˣˬ ˥˸ˬ ˶˷˞˩ .˸ˣ˩˧˪ˣˬ ˸ˣˡˣ˶˦˵˪˞ ˧˸˷ ˭˧˟ ˸ˣ˩ˣ˶˩ˢ ˵ˡ ˦˶˯ ˪˷ ˸ˣ˧ˮˠ˶ˣ˞ ˸ˣ˟˩˷ˬ ˫˧˟˩˶ˣˬ

  ˫˧˧ˣ˪˸ ˦˪˲ˮˢ ˶ˣ˞ˢ ˪˷ ˢˬ˴ˣ˰ˢˣ ˰˟˴ˢ .˶ˣ˞ ˦ˣ˪˲˪ ˭ˢ˪ ˫˶ˣˠˣ ,˸ˣ˧ˮˠ˶ˣ˞ˢ ˸ˣ˟˩˷ˢ ˨˶ˡ ˫˶ˣˤ ˫˶ˤ ,ˣ˪˪ˢ ˸ˣˡˣ˶˦˵˪˞ˢ

 ˸ˠˣ˴˸˟ .ˢˠˣ˴˸˟ ˫˧˷ˬ˷ˬˢ ˫˧˧ˮˠ˶ˣ˞ˢ ˫˧˶ˬˣ˥˟I2C OLED ˵˷ˬˬ ˶˵˟ ,I2C  ,˪˷ˬ˪)SSD1306  ˪ˣˡˣˬ˟ ˟˪ˣ˷ˬ (

ˣ˶˵˧ˬ ˫˰ ˸˧˶ˣ˦ ˸˶ˣ˷˵˸ ˶˷˲˞ˬˢ ,ˢˠˣ˴˸ˢ- .˫˧˶˵˟ 

 

:˸ˣˮˣ˶˸˧ 

 ˧ˠ˴ :˸ˣ˦˷˲I2C OLED  ,ˢ˵˶˞ˢ ,˥˸ˬ) ˫˧˶ˣ˟˧˥ ˢˬ˩ ˵˶ ˫˧˷˶ˣˡSDA x-SCLˣ˶˵˧ˬ˪ (-  ˟ˣ˪˧˷ ˸˞ ˦˷˲ˬ˷ ˢˬ ,˶˵˟

 .ˢ˶ˬˣ˥ˢ 

 ˠ˴ ,ˣ˪˷ ˸ˣ˧˪ˬ˧ˮ˧ˬˢ ˦ˣˣ˧˥ˢ ˸ˣ˷˧˶ˡˣ ˧˦˵˲ˬˣ˵ˢ ˪ˡˣˠˢ ˫˰ :˫ˣ˵ˬ˟ ˭ˣ˩˯˧˥I2C OLED ˢ ˪˰ ˫ˣ˵ˬ ˨˯ˣ˥-PCB ˨˲ˣˢ˷ ˢˬ ,

 .˫˧˧˦˵˲ˬˣ˵ ˫˧˟ˣ˴˧˰˪ ˫˧˞˸ˬ ˣ˸ˣ˞ 

ˣ˶˵˧ˬ ˶ˣ˟˰ ˸ˣ˪˵˟ ˫˧ˮ˧ˬˤ ˢˬˠˣˡ˪ ˫˧ˡˣ˵ˣ ˸ˣ˧˶˲˯ :˷ˣˬ˧˷ ˸ˣ˪˵- ˣˬ˩ ˫˧˧˶˪ˣ˲ˣ˲ ˫˧˶˵˟ESP32  ˟˞ ˸˶˧˴˧ ˶˷˲˞ˬ˷ ˢˬ ,

 .˥ˣ˸˧˲ˣ ˶˧ˢˬ ˯ˣ˲˧˦ 

 ˧ˠ˴ :˸˧˷˧˞ ˢˬ˞˸ˢOLED   ˫˧˧˸˶˧˴˧ ˷ˬ˸˷ˬ ˧˵˷ˬˬ ˸ˣ˶˷˲˞ˬˣ ,˸ˣ˧˴ˬ˧ˮ˞ˣ ˦˯˵˦ ,ˢ˵˧˲˶ˠ ˸ˠ˴ˢ˟ ˸ˣ˷˧ˬˠ ˫˧˰˧˴ˬ

 .˫˧˧˟˧˦˵˞˶˦ˮ˧˞ˣ 

 :˫˧ˬˣ˷˧˧ 

 ˧ˠ˴ :˫˧˷˧˟˪ ˫˧ˮ˵˸ˢOLED  ˪˵ ˫˧˧˲ˣ˞ ˪˷˟ ˫˧˶˥˞ ˫˧˷˧˟˪ ˫˧˶˧˷˩ˬˣ ˶˷ˣ˩ ˧˟˵˰ˬ ,˫˧ˬ˩˥ ˫˧ˮˣ˰˷ ˶ˣ˟˰ ˫˧˧˪˞˧ˡ˧˞ ˫ˢ

.˪ˬ˷˥ˢ ˸˩˧˶˴˟ ˧ˮˣ˩˯˥ˣ ˪˵˷ˬ 

 ˧ˮ˵˸ˢIoT ˧ˬˣ˷˧˧˟ :IoT ˧ˠ˴ ,I2C OLED  .˫˧˷ˬ˸˷ˬ ˟ˣ˷ˬˣ ˟˴ˬ ˧ˮˣˣ˥ˬ ,˸ˬ˞ ˭ˬˤ˟ ˫˧ˮˣ˸ˮ ˸˧˧ˬˡˢ ˵˲˯˪ ˫˧˪ˣ˩˧ 

˫˧˶˦ˬ˧˦˪ˣˬ ˭ˣˠ˩ ˡ˧ ˱˩ ˫˧˶˧˷˩ˬ :˫˧ˡ˧˧ˮ ˫˧˶˧˷˩ˬ  ˧ˠ˴ˬ ˸˪˰ˣ˸ ˵˧˲ˢ˪ ˫˧˪ˣ˩˧ ˸ˣ˥˪/ˢ˶ˣ˦˶˲ˬ˦ ˧ˡˡˬˣ ˫˧˲ˣ˵˯ˣ˪˧˯ˣ˞ ,

OLED .˫˧ˮˣ˸ˮ ˸ˠ˴ˢ˪ ˫˧˧˦˵˲ˬˣ˵ 

 ˸ˣˠˣ˴˸˟ ˸ˣ˟ˣ˶˵ ˫˧˸˰˪ ˫˧˷ˬ˸˷ˬ ˫˧ˮ˶˴˧ˣ ˫˧˟˧˟˥˸ :˨ˬ˴˰˟ ˸˞ˤ ˢ˷˰ ˧˦˵˧ˣ˶˲I2C OLED  ˢ˷˰ ˢ˵˧ˮˣ˶˦˵˪˞ ˧˦˵˧ˣ˶˲˟

 .ˢ˧ˡˬ ˧ˮˠˮˣ ˶˧ˣˣ˞ ˠˤˬ ˸ˣˮ˥˸ ,˫˧ˮˣ˰˷ ˪˪ˣ˩ ,˨ˬ˴˰˟ ˸˞ˤ 

 :˫ˣ˩˧˯ 

 ˧ˠ˴OLED I2C ˟˶ ˭ˣ˶˸˲ ˫˧˰˧˴ˬ- .˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲ ˪˷ ˟˥˶ ˭ˣˣˠˬ˟ ˰ˡ˧ˬ ˸ˠˣ˴˸ˣ ˧˪˞ˣˤ˧ˣ ˟ˣ˷ˬ˪ ˧˸ˣˡ˧ˡ˧ˣ ˧˸˧˪˩˸

  ˫˧ˬˣ˷˧˧˪ ˟˦˧ˢ ˫˧ˬ˧˞˸ˬ ˢ˪˞ ˫˧ˠ˴ ,˫ˢ˪˷ ˢ˩ˣˬˮˢ ˪ˬ˷˥ˢ ˸˩˧˶˴ˣ ˢ˟˥˶ˢ ˢ˧˧˲˴ˢ ˸˧ˣˣˤ ,˫ˢ˪˷ ˢˢˣ˟ˠˢ ˸ˣ˧ˡˣˠ˧ˮˢ ˫˰

 ˧ˡ˧ ˪˰ .˸˯˯ˣ˸ ˧˸ˣˤ˥ˣ ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴ ,˧˦˵˲ˬˣ˵ ˪ˡˣˠ ˫˧˷˶ˣˡˢ  ˫˧ˬˣ˷˧˧ˢˣ ˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ

 ˧ˠ˴ ˸˞ ˸ˣ˪˧˰˧˟ ˱ˮˬ˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,˫ˢ˪˷OLED I2C  .˸ˣ˵˸˶ˬ ˷ˬ˸˷ˬ ˸ˣ˧ˣˣ˥ ˶ˣ˴˧˪ˣ ˫ˢ˪˷ ˫˧˟ˣ˴˧˰ˢ ˸˞ ˶˲˷˪ ˧ˡ˩ 

 

 s ˧˴˵ˮˣ˲  ˶ ˟˯ˢ 

begin()  s  ˪ˣ˥˸˞ -LCD. 

display()  .ˢˠˣ˴˸ˢ ˸˞ ˪˰˲ˢ 

noDisplay()  .ˢˠˣ˴˸ˢ ˸˞ ˢ˟˩ 

invertDisplay(boolean)  ) ˢˠˣ˴˸ˢ ˸˞ ˨˲ˣˢtrue  ,˨ˣ˲ˢ ˶ˣ˟˰false  .(˪˧ˠ˶ ˶ˣ˟˰ 

dim(boolean)  s  ˸ˣ˶˧ˢ˟ ˸˞ ˶˧ˡˠˬ -OLED )true  ,˫ˣˬ˰ ˶ˣ˟˰false  .(ˢ˞˪ˬ ˸ˣ˶˧ˢ˟ ˶ˣ˟˰ 

setCursor(x, y)   ˭ˬ˯ˢ ˫ˣ˵˧ˬ ˸˞ ˶ˡˠˢ˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵ ˧˲˪  .ˣˮ˧ˣ˴˷ 

home()  ˸˧˟ˢ ˫ˣ˵˧ˬ˪ ˭ˬ˯ˢ ˸˞ ˶ˤ˥ˢ .(ˢˮˣ˷˞˶ ˢ˶ˣ˷ ,ˢˮˣ˷˞˶ ˢˡˣˬ˰) 
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clear()  .˸˧˟ˢ ˫ˣ˵˧ˬ˪ ˭ˬ˯ˢ ˸˞ ˶ˤ˥ˢˣ ˢˠˣ˴˸ˢ ˸˞ ˢ˵ˮ 

write(char)  .ˢˠˣ˴˸˪ ˡˡˣ˟ ˣ˸ ˟ˣ˸˩ 

print(string)  .ˢˠˣ˴˸˪ ˸ˤˣ˶˥ˬ ˯˲ˡˢ 

print(number)  .ˢˠˣ˴˸˪ ˧˶˲˯ˬ ˨˶˰ ˯˲ˡˢ 

drawPixel(x, y, color)  ˰˟˴ˢ ˫˰ ˣˮ˧ˣ˴˷ ˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵˟ ˪˯˵˧˲ ˶˧˧˴ˬ .˭˧ˣ˴˷ 

drawLine(x0, y0, x1, y1, color)  ˬ  ˣ˵ ˶˧˧˴ˬ -)x0, y0˪ (-)x1, y1 .˭˧ˣ˴˷ ˰˟˴ˢ ˫˰ ( 

drawRect(x, y, width, height, color)  .ˣˮ˧ˣ˴˷ ˰˟˴ˢˣ ˢ˟ˣˠˢ ,˟˥ˣ˶ˢ ˫˰ ˭˟˪ˬ ˶˧˧˴ˬ 

fillRect(x, y, width, height, color)  .ˣˮ˧ˣ˴˷ ˰˟˴ˢˣ ˢ˟ˣˠˢ ,˟˥ˣ˶ˢ ˫˰ ˞˪ˬ ˭˟˪ˬ ˶˧˧˴ˬ 

drawCircle(x0, y0, radius, color)  .ˣˮ˧ˣ˴˷ ˰˟˴ˢˣ ˯ˣ˧ˡ˶ˢ ˫˰ ˪ˣˠ˧˰ ˶˧˧˴ˬ 

fillCircle(x0, y0, radius, color)  .ˣˮ˧ˣ˴˷ ˰˟˴ˢˣ ˯ˣ˧ˡ˶ˢ ˫˰ ˞˪ˬ ˪ˣˠ˧˰ ˶˧˧˴ˬ 

drawBitmap(x, y, bitmap, width, height, 

color) 
 ˢ˟ˣˠˢ ,˟˥ˣ˶ˢ ˫˰ ˣˮ˧ˣ˴˷ ˸ˣ˦ˮ˧ˡ˶ˣ˞ˣ˵˟ ˸ˣ˧˟˧˯ ˸˲ˬ ˸ˮˣˬ˸ ˶˧˧˴ˬ  ˰˟˴ˢˣ

 .ˣˮ˧ˣ˴˷ 

startscrollright() ˬ˰ ˢˠˣ˴˸ˢ ˸˞ ˪ˠ˪ˠ x.ˢˮ˧ˬ˧ ˸˥˞ ˢˡ 

startscrollleft() ˬ˰ ˢˠˣ˴˸ˢ ˸˞ ˪ˠ˪ˠ x.ˢ˪˞ˬ˷ ˸˥˞ ˢˡ 

startscrolldiagright()  ˢˠˣ˴˸ˢ ˸˞ ˪ˠ˪ˠ˭ˣ˯˩˪˞˟  .ˢˮ˧ˬ˧ 

startscrolldiagleft()  ˢˠˣ˴˸ˢ ˸˞ ˪ˠ˪ˠ ˭ˣ˯˩˪˞˟.ˢ˪˞ˬ˷ 

stopscroll()  ˪˷ ˢ˪˧˪ˠ ˪ˣ˶˦ˮ .ˢˠˣ˴˸ˢ 

displayOn()  .ˢˠˣ˴˸ˢ ˸˞ ˪˰˲ˢ 

displayOff()  .ˢˠˣ˴˸ˢ ˸˞ ˢ˟˩ 

setContrast(contrast)  s  ˸ˣ˧ˡˣˠ˧ˮ ˸˞ ˶˧ˡˠˬ -OLED )0-255 .( 

 

 ˡˣ˵ .ˢ˪˟˦ˢˬ ˸ˣ˧˴˵ˮˣ˲ˢ ˪˩˟ ˷ˣˬ˧˷ :ˢˬˠˣˡ˪ 

#include <Adafruit_GFX.h> 
#include <Adafruit_SSD1306.h> 
  
#define SCREEN_WIDTH 128 
#define SCREEN_HEIGHT 64 
  
#define OLED_RESET -1 
#define SCREEN_ADDRESS 0x3C 
  
Adafruit_SSD1306 display(SCREEN_WIDTH, SCREEN_HEIGHT, &Wire, OLED_RESET); 
  
void setup() { 
  Wire.begin(); 
  display.begin(SSD1306_SWITCHCAPVCC, SCREEN_ADDRESS); 
  display.display(); // Display is on by default, but in case it's not 
  delay(2000); // Pause for 2 seconds 
} 
  
void loop() { 
  // Display Control Functions 
  display.display(); // Turns on the OLED display 
  delay(2000); 
   
  display.noDisplay(); // Turns off the OLED display 
  delay(2000); 
   
  display.invertDisplay(true); // Inverts the display 
  delay(2000); 
   
  display.invertDisplay(false); // Restores normal display 
  delay(2000); 
   
  display.dim(true); // Sets dim display 
  delay(2000); 
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  display.dim(false); // Restores full brightness 
  delay(2000); 
  
  // Cursor Control Functions 
  display.clear(); // Clears the OLED display 
  delay(2000); 
   
  display.setCursor(0, 0); // Sets cursor to position (0, 0) 
  display.print("Hello!"); // Prints "Hello!" to the OLED display 
  delay(2000); 
   
  display.home(); // Moves cursor to the home position (0, 0) 
  delay(2000); 
   
  // Text Display Functions 
  display.print("ESP32"); // Prints "ESP32" to the OLED display 
  delay(2000); 
   
  display.write('A'); // Writes the character 'A' to the OLED display 
  delay(2000); 
   
  display.print(123); // Prints the number 123 to the OLED display 
  delay(2000); 
  
  // Graphics Drawing Functions 
  display.drawPixel(10, 10, WHITE); // Draws a white pixel at position (10, 10) 
  delay(2000); 
   
  display.drawLine(0, 0, 20, 20, WHITE); // Draws a white line from (0, 0) to (20, 20) 
  delay(2000); 
   
  display.drawRect(30, 30, 10, 10, WHITE); // Draws a white rectangle at position (30, 30) with width 10 
and height 10 
  delay(2000); 
   
  display.fillCircle(50, 50, 5, WHITE); // Draws a filled white circle at position (50, 50) with radius 5 
  delay(2000); 
  
  // Bitmap Display Functions 
  display.drawBitmap(70, 10, logo_bitmap, 32, 32, WHITE); // Draws a bitmap image at position (70, 10) 
  delay(2000); 
  
  // Scrolling Functions 
  display.startscrollright(0x00, 0x0F); // Scrolls the display to the right 
  delay(2000); 
   
  display.stopscroll(); // Stops scrolling 
  delay(2000); 
} 
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 ˧˶˦ˬˣ˶˟ ˳˥˪ ˭˷˧˧˥.atмул. 

  

 ˭˷˧˧˥ ˶˵˥BMP180 ˦ ˶ˣ˲ˬ ˨˧˶ˡˬ : 

 ˭˷˧˧˥BMP180  ˧ˡ˧ ˪˰ ˶˴ˣ˧ˬˢ ˧˪˦˧ˠ˧ˡ ˧˶˦ˬˣ˶˟ ˳˥˪ ˭˷˧˧˥ ˞ˣˢBosch Sensortec ˳˥˪ ˪˷ ˸ˣ˵˧ˣˡˬ ˸ˣˡ˧ˡˬ ˵˲˯ˬ ˞ˣˢ .

  ˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧ˣ ˫˧ˢ˟ˠ ˟˵˰ˬ ˧ˮ˵˸ˢ ,˶˧ˣˣ˞ ˠˤˬ ˶ˣ˦˧ˮ ˸ˣ˩˶˰ˬ˟ ˧ˮˣ˧˥ ˟˧˩˶ˬ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫˧˧˶˲˯ˣˬ˦˞ ˢ˶ˣ˦˶˲ˬ˦ˣ

 ˭˷˧˧˥ ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˥˸˲ˬˢ ˸ˣˮˣ˩˸˟ ˵ˬ˰˸ˮ ,ˢˤ ˶ˬ˞ˬ˟ .˫˧˶˥˞BMP180 . 

:˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

 ˭˷˧˧˥ :˧˪˦˧ˠ˧ˡ ˵˷ˬˬBMP180 ˣ˶˵˧ˬ ˫˰ ˶˷˵˸ˬ- ˪ˣ˵ˣ˦ˣ˶˲ ˸ˣ˰˴ˬ˞˟ ˫˧˶˵˟I2C (Inter-Integrated Circuit) ˢˬ ,

 .˫˧˦˵˧ˣ˶˲˟ ˢ˧˴˶ˠ˦ˮ˧˞ˢ ˸˞ ˦˷˲ˬ˷ 

 ˪˷ ˟˥˶ ˢˡ˧ˡˬ ˥ˣˣ˦ ˫˰ :˳˥˪ ˸ˡ˧ˡˬ300  ˡ˰1100 hPa  ˭˷˧˧˥ ,(˫˧˪˵˯˲ˣ˦˵ˢ)BMP180   ˫˧˧ˣˮ˧˷ ˵˧ˣˡˬ˟ ˸ˣˢˤ˪ ˪ˣ˩˧

 .˧˶˲˯ˣˬ˦˞ˢ ˳˥˪˟ 

 ˸ˡ˧ˡˬ .ˢˢˣ˟ˠ ˵ˣ˧ˡ ˸ˬ˶˟ ˢ˶ˣ˦˶˲ˬ˦ ˸˞˧˶˵ ˫ˠ ˵˲˯ˬ ˢˤ ˭˷˧˧˥ ,˳˥˪˪ ˱˯ˣˮ˟ :ˢ˶ˣ˦˶˲ˬ˦ 

 ˭˷˧˧˥ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴BMP180   ˶˧ˣˣ˞ ˠˤˬ ˸ˣˮ˥˸ ˪˪ˣ˩ ,ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ ,˨ˣˬˮ ˵˲˯ˢ˟ ˪˰ˣ˲

 .ˢ˟ˣˠ ˡˬˣ ˸ˣˡ˧˧ˮ 

 ˭˷˧˧˥ :˧˦˵˲ˬˣ˵ ˪ˡˣˠBMP180  .˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˶˧˷˩ˬ˟ ˫ˣ˵ˬ ˧˪˟ˠˣˬ ˫˧˟ˣ˴˧˰˪ ˫˧˞˸ˬ ,˭˦˵ ˦ˬ˶ˣ˲˟ ˭˧ˬˤ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

 ˭˷˧˧˥BMP180   ˢ˧ˠˣ˪ˣˮ˩˦˟ ˷ˬ˸˷ˬpiezoresistive   ˭˷˧˧˥ ˫˰ ˳˥˪ ˭˷˧˧˥ ˸˧˧˟ˣ˵ ˪˧˩ˬ ˞ˣˢ .˧˶˲˯ˣˬ˦˞ ˳˥˪ ˸ˡ˧ˡˬ˪

˫˧˧˦˯˧˶ˣˤ˧˧˲ˢ ˫˧˦ˮˬ˪˞ˢ ,˶˧ˣˣ˞ ˳˥˪˪ ˫˧˲˷˥ˮ ˫ˢ ˶˷˞˩ .ˢˮ˟ˣˬ ˢ˶ˣ˦˶˲ˬ˦   ˫˧˧ˣˮ˧˷˪ ˫˧ˬ˶ˣˠˣ ,˫˧˸ˣˣ˰˸ˬ ˭˷˧˧˥ˢ ˨ˣ˸˟

 ) ˧˪˦˧ˠ˧ˡ˪ ˧ˠˣ˪ˮ˞ ˶˧ˬˬ ˸ˣ˰˴ˬ˞˟ ˸˧˪˦˧ˠ˧ˡ ˳˥˪ ˸˞˧˶˵˪ ˫˧˶ˬˣˬ ˣ˪˞ ˫˧˧ˣˮ˧˷ .˸ˣˡˠˮ˸ˢ˟ADC ˪˥ˣˬ ˢ˶ˣ˦˶˲ˬ˦ ˧ˣ˴˧˲ .(

 .˟˥˶ ˸ˣ˶ˣ˦˶˲ˬ˦ ˥ˣˣ˦ ˧ˮ˲ ˪˰ ˸ˣ˵˧ˣˡˬ ˳˥˪ ˸ˣˡ˧ˡˬ ˥˧˦˟ˢ˪ ˧ˡ˩ 

 :˫˧ˬˣ˷˧˧ 

 ˭˷˧˧˥ :˶˧ˣˣ˞ ˠˤˬ ˶ˣ˦˧ˮBMP180   ˳˥˪ ˸ˡ˧ˡˬ˪ ˸ˣ˧˸˟˧˟˯ ˶ˣ˦˧ˮ ˸ˣ˩˶˰ˬ˟ˣ ˶˧ˣˣ˞ ˠˤˬ ˸ˣˮ˥˸˟ ˳ˣ˲ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ

.˶˧ˣˣ˞ ˠˤˬ ˧˯ˣ˲ˡ ˪˷ ˧ˣˤ˧˥ ˫˧˶˷˲˞ˬˢ ,˫˧˧˶˲˯ˣˬ˦˞ ˢ˶ˣ˦˶˲ˬ˦ˣ 

 ˭˷˧˧˥ ,˧˶˲˯ˣˬ˦˞ˢ ˳˥˪˟ ˫˧˧ˣˮ˧˷ ˸ˡ˧ˡˬ ˧ˡ˧ ˪˰ :˫˧ˢ˟ˠ ˶˥˞ ˟˵˰ˬBMP180   ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˢ˟ˣˠ˟ ˫˧˧ˣˮ˧˷ ˨˧˶˰ˢ˪ ˪ˣ˩˧

 .˳ˣ˥ ˦˶ˣ˲˯ˣ ˫˧˪ˣ˧˦ ,ˢ˲ˣ˰˸˟ ˢ˟ˣˠ ˧ˡˬ ˶ˣ˟˰ ˫˧˞˸ˬ˪ 

 ˭˷˧˧˥ ,˫˧˲ˣ˵˯ˣ˶˧'ˠˣ ˢ˴ˣ˞˸ ˧ˡˬ ˭ˣˠ˩ ˫˧˶˥˞ ˫˧ˮ˷˧˧˥ ˫˰ ˟ˣ˪˧˷˟ :˧ˬ˧ˮ˲ ˦ˣˣ˧ˮBMP180    ˦ˣˣ˧ˮ ˧ˬˣ˷˧˧˪ ˷ˬ˷˪ ˪ˣ˩˧

 .˫˧˧ˬ˧ˮ˲ ˢ˧˴ˤ˧˪˵ˣ˪ˣ 

 ˧ˮ˵˸ˢIoT ˭˷˧˧˥ ,ˣ˪˷ ˧˪˦˧ˠ˧ˡˢ ˵˷ˬˬˢˣ ˢ˩ˣˬˮˢ ˪ˬ˷˥ˢ ˸˩˧˶˴ ˫˰ :BMP180  ˧ˮ˵˸ˢ˟ ˟ˣ˪˧˷˪ ˧˪˞˧ˡ˧˞IoT  ˦ˮ˶˦ˮ˧˞ˢ)

 .˫˧ˮˣ˸ˮ ˫ˣ˷˧˶ˣ ˵ˣ˥˶ˬ ˧˸˟˧˟˯ ˶ˣ˦˧ˮ˪ (˫˧˶˟ˡˢ ˪˷ 

 :˷ˣˬ˧˷ ˧˪ˣ˵˧˷ 
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 ˭˷˧˧˥˷ ˡˣ˰˟ :˪ˣ˧˩BMP180  ˵ˣ˧ˡ ˪˰ ˶ˣˬ˷˪ ˧ˡ˩ ˧˸˲ˣ˵˸ ˷ˡ˥ˬ ˪ˣ˧˩˟ ˨˶ˣ˴ ˢ˧ˢ˧˷ ˭˩˸˧˧ ,˪˰˲ˬˢˬ ˷˞˶ˬ ˪˧ˣ˩ˬ ˰˧ˠˬ

.˸ˣ˷˵ ˸ˣ˟˧˟˯˟ ˡ˥ˣ˧ˬ˟ ,˭ˬˤ ˨˶ˣ˞˪ 

.˸ˣˮ˧ˬ˞ˣ ˸ˣ˵˧ˣˡˬ ˸ˣˡ˧ˡˬ ˥˧˦˟ˢ˪ ˧ˡ˩ ˣˮ˧ˣ˴˷ ˸ˣ˥˪ˢˣ ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˥ˣˣ˦˟ ˪˰˲ˣˬ ˭˷˧˧˥ˢ˷ ˞ˡˣ :ˢ˪˰˲ˢ ˧˞ˮ˸ 

 ˸˪˟˵˪ ˸˧˵˲ˣ˞ ˢ˶ˣ˴˟ ˭˷˧˧˥ˢ ˸˞ ˭˵˸ˢ .˸ˣ˵˧ˣˡˬ ˢ˟ˣˠ ˸ˣˡ˧ˡˬ˪ ˧ˮˣ˧˥ ˰˵˶˵˪ ˯˥˧˟ ˭˷˧˧˥ˢ ˪˷ ˭ˣ˩ˮ ˭ˣˣ˧˩ :ˢ˟˩˶ˢ ˭ˣˣ˧˩

 .˶˸ˣ˧˟ ˸ˣ˟ˣ˦ˢ ˸ˣ˞˴ˣ˸ˢ 

 .ˢˮ˧˵˸ ˢ˪ˣ˰˲ ˥˧˦˟ˢ˪ˣ ˵ˤˮ ˰ˣˮˬ˪ ˧ˡ˩ ˭˧ˣ˴˷ ˥˸ˬˢ ˥ˣˣ˦˟ ˭˷˧˧˥˪ ˟˧˴˧ ˥ˣ˩ ˵˲˯ :˥ˣ˩ ˵˲˯ 

 :˫ˣ˩˧˯ 

 ˭˷˧˧˥BMP180   ˵˷ˬˬˢ ˫˰ .˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ˟ ˫˧˧˶˲˯ˣˬ˦˞ ˢ˶ˣ˦˶˲ˬ˦ˣ ˳˥˪ ˸ˡ˧ˡˬ˪ ˭˧ˬ˞ˣ ˧˸˧˪˩˸ ˟˶ ˭ˣ˶˸˲ ˰˧˴ˬ

 ˧ˬˣ˷˧˧ˣ ˧ˬ˧ˮ˲ ˦ˣˣ˧ˮ ,˫˧ˢ˟ˠ ˟˵˰ˬ ,˶˧ˣˣ˞ ˠˤˬ ˶ˣ˦˧ˮ˪ ˫˧˞˸ˬ ˢˤ ˭˷˧˧˥ ,ˣ˪˷ ˧˦˵˲ˬˣ˵ˢ ˟ˣ˴˧˰ˢˣ ˢˣ˟ˠˢ ˵ˣ˧ˡˢ ,˧˪˦˧ˠ˧ˡˢIoT .

  ˭˷˧˧˥ ˸˞ ˸ˣ˪˧˰˧˟ ˱ˮˬ˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,ˣ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,ˣ˪˷ ˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ ˧ˡ˧ ˪˰

BMP180  .˫˧ˮˣˣˠˬ ˫˧˩˶˴˪ ˫˧˧ˮ˷ˡ˥ ˸ˣˮˣ˶˸˲ ˶ˣ˴˧˪ˣ ˫ˢ˪˷ ˫˧˟ˣ˴˧˰ˢ ˸˞ ˶˲˷˪ ˧ˡ˩ 

:˸ˣ˧˶˲˯ ˸ˮ˵˸ˢ 

 ˸˞ ˥˸˲Arduino IDE  ˪˞ ˦ˣˣˮˣSketch -> Include Library  -.˸ˣ˧˶˲˯ ˪ˢˮ < 

" ˸˞ ˷˲˥Adafruit BMP085 ˪˷ ˢ˧˧˶˲˯ˢ ˸˞ ˭˵˸ˢˣ "Adafruit . 

" ˸˧˧˶˲˯˟ ˷ˬ˸˷ˢ˪ ˪ˣ˩˧ ˢ˸˞ ,˭˧˲ˣ˪˥˪Adafruit BMP280 ˭˷˧˧˥˪ ˸ˬ˞ˣ˸ˢ ,"BMP180. 

ˡˣ˵ ˨˩ ˢ˞˶ˮ : 

#include  <Wire . h> 

#include  <Adafruit _BMP085. h> //  or  <Adafruit _BMP280. h> 

Adafruit _BMP085 bmp;  

void  setup ()  {  

    Serial . begin ( 9600 );  

    if  (! bmp. begin ())  {  

        Serial . println ( "BMP180 initialization  failed!" );  

        while  ( 1);  

    }  

}  

void  loop ()  {  

    float  pressure  = bmp. readPressure ();  

    float  temperature  = bmp. readTemperature ();  

     

    Serial . print ( "Pressure:  " );  

    Serial . print ( pressure );  

    Serial . print ( "  Pa\ t" );  

  

    Serial . print ( "Temperature:  " );  

    Serial . print ( temperature );  

    Serial . println ( "  °C" );  

  

    delay ( 1000 );  //  Delay  for  1 second  

}  
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 ˶ˣ˞ ˭˷˧˧˥Lн/ . 

  

 ˭˷˧˧˥ ˸ˮ˟ˢBH1750FVI-TR s ˲˧˵ˬ ˢ˶˧˵˯ : 

 

-sBH1750FVI-TR   ˶˴ˣ˧ˬˢ ,ˢˤ ˭˷˧˧˥ .˯˵ˣ˪˟ ˶ˣ˞ˢ ˸ˬ˴ˣ˰ ˪˷ ˸ˣ˵˧ˣˡˬ ˸ˣˡ˧ˡˬ ˵˲˯ˬˢ ˧˪˦˧ˠ˧ˡ ˢ˟˧˟˯ ˶ˣ˞ ˭˷˧˧˥ ˞ˣˢ

 ˧ˡ˧ ˪˰ROHM Semiconductor ˶ˣ˵˥ˮ ,ˢˤ ˶ˬ˞ˬ˟ .˵˧ˣˡˬ ˶ˣ˞ ˧ˣˢ˧ˤ ˧ˮˣ˧˥ ˫ˢ˟˷ ˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˟ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ ,

 ˭˷˧˧˥ ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˥˸˲ˬˢ ˸ˣˮˣ˩˸ ˸˞BH1750FVI-TR. 

:˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

ˢ :˧˪˦˧ˠ˧ˡ ˵˷ˬˬ-BH1750FVI-TR ˣ˶˵˧ˬ ˫˰ ˶˷˵˸ˬ- ˵˷ˬˬ ˸ˣ˰˴ˬ˞˟ ˫˧˶˵˟I2C .˫˧˦˵˧ˣ˶˲˟ ˣ˟ˣ˪˧˷ ˪˰ ˪˵ˬ˷ ˢˬ , 

 ˭˧˟ ˪˪˩ ˨˶ˡ˟ ,˟˥˶ ˥ˣˣ˦˟ ˶ˣ˞ ˸ˬ˴ˣ˰ ˸ˣˢˤ˪ ˪ˠˣ˯ˬ ˢˤ ˭˷˧˧˥ :˟˥˶ ˢˡ˧ˡˬ ˥ˣˣ˦0 ˪-65535 .˯˵ˣ˪ 

 ˪˷ ˢ˧˴ˣ˪ˣˤ˶˟ :ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶1 ˢ ,˯˵ˣ˪-BH1750FVI-TR  .˫˧˷˪˥ ˢ˶ˣ˞˸ ˧˞ˮ˸˟ ˫ˠ ˸ˣ˵˧ˣˡˬ ˸ˣ˞˧˶˵ ˵˲˯ˬ 

.ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ ,˨ˣˬˮ ˵˲˯ˢ˟ ˪˰ˣ˲ ˢˤ ˭˷˧˧˥ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴ 

ˢ :˧˦˵˲ˬˣ˵ ˪ˡˣˠ-BH1750FVI-TR  .˫˧˧˦˵˲ˬˣ˵ ˫˧˟ˣ˴˧˰˟ ˪˵ ˟ˣ˪˧˷ ˶˷˲˞ˬˢ ,˭˦˵ ˦ˬ˶ˣ˲˟ ˭˧ˬˤ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

 ˭˷˧˧˥BH1750FVI-TR   ˫˧ˡ˟ˣ˰ˬ ˣ˪˪ˢ ˸ˣ˸ˣ˞ˢ .˫˧˧˪ˬ˷˥ ˸ˣ˸ˣ˞˪ ˶ˡˣ˥ ˶ˣ˞ ˶˧ˬˢ˪ ˧ˡ˩ ˸ˣˡˣ˧ˡˣ˦ˣ˲ ˨˶˰ˬ˟ ˷ˬ˸˷ˬ

) ˧˪˦˧ˠ˧ˡ˪ ˧ˠˣ˪ˮ˞ ˶˧ˬˬ ˧ˡ˧ ˪˰ ˭˩ˬ ˶˥˞˪ADC  ˪ˠ˰ˬˢ .˯˵ˣ˪˟ ˶ˣ˞ˢ ˸ˬ˴ˣ˰ ˸˞ ˫˧ˠ˴˧˧ˬˢ ˫˧˧˪˦˧ˠ˧ˡ ˫˧˩˶˰ ˪˟˵˪ ˧ˡ˩ (

 .ˢˡ˧ˡˬˢ ˥ˣˣ˦ˣ ˸ˣ˷˧ˠ˶ˢ ˸ˬ˞˸ˢ˪ ˪ˣ˧˩ ˧˶ˠˣ˞ ˪˪ˣ˩ ˭˷˧˧˥ˢ ˪˷ ˧ˬ˧ˮ˲ˢ 

 :˫˧ˬˣ˷˧˧ 

ˢ :˸˧˦ˬˣ˦ˣ˞ ˢ˶ˣ˞˸ ˸˶˵˟-BH1750FVI-TR   ˸ˣ˶˧ˢ˟ˢ ˸˞ ˫˧˞˸ˢ˪ ˧ˡ˩ ˸ˣˬ˩˥ ˢ˶ˣ˞˸ ˸ˣ˩˶˰ˬ˟ ˪˪˩ ˨˶ˡ˟ ˷ˬ˷ˬ

 .˷ˬ˸˷ˬˢ ˸ˣ˥ˣˮˣ ˢ˧ˠ˶ˮ˞ˢ ˸ˣ˪˧˰˧ ˶ˣ˲˧˷˪ ,ˢ˟˧˟˯ˢ ˶ˣ˞ˢ ˧˞ˮ˸ ˪˰ ˯˯˟˸ˢ˟ 

 ˸˞ ˪˰˧˧˪ ˶ˤˣ˰ ˢˤ ˭˷˧˧˥ ,˫˧˩˯ˬˣ ˫˧˦˪˟˞˦ ,˫˧ˮˣ˲˦˶˞ˬ˯ ˭ˣˠ˩ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˶˧˷˩ˬ˟ :ˢˠˣ˴˸˪ ˸˧˶ˣ˥˞ ˢ˶ˣ˞˸ ˸˶˵˟

.˸ˣˮˣ˷ ˢ˶ˣ˞˸ ˸ˣ˟˧˟˯˟ ˸˧˪ˬ˧˦˲ˣ˞ ˢ˲˧˷˥˪ ˸˧˶ˣ˥˞ˢ ˢˠˣ˴˸ˢ ˸˶ˣ˞˸ 

ˢ ,˸ˣ˧˸˟˧˟˯ ˶ˣ˦˧ˮ ˸ˣ˩˶˰ˬ˟ˣ ˶˧ˣˣ˞ ˠˤˬ ˸ˣˮ˥˸˟ :˶˧ˣˣ˞ ˠˤˬ ˶ˣ˦˧ˮ-BH1750FVI-TR   ˸ˣˬ˶ ˸˩˶˰ˢ˪ ˫˧˟ˣ˷˥ ˫˧ˮˣ˸ˮ ˵˲˯ˬ

 .˫ˣ˧ ˶ˣ˞ ˪˷ ˸ˣˬˠˬˣ 

 ˧ˮ˵˸ˢIoT ˧˶˧˷˩ˬ˟ ˟ˣ˪˧˷˪ ˫˧˞˸ˬ ˢˤ ˭˷˧˧˥ ,ˢ˩ˣˬˮˢ ˪ˬ˷˥ˢ ˸˩˧˶˴ˣ ˧˦˵˲ˬˣ˵ˢ ˣ˪ˡˣˠ ˫˰ :IoT  ˸˧˟ ˪˷ ˢ˧˴ˬˣ˦ˣ˞ ˶ˣ˟˰

 .ˡˣ˰ˣ ˢ˷˧˟˪ ˢ˧ˠˣ˪ˣˮ˩˦ ,˫˩˥ 

 :˷ˣˬ˧˷ ˧˪ˣ˵˧˷ 
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ˢ˷ ˸ˣ˶ˬ˪ :˪ˣ˧˩-BH1750FVI-TR  ˪˰ ˶ˣˬ˷˪ ˧ˡ˩ ˧˸˲ˣ˵˸ ˷ˡ˥ˬ ˪ˣ˧˩˟ ˨˶ˣ˴ ˢ˧ˢ˧˷ ˭˩˸˧˧ ,˪˰˲ˬˢˬ ˷˞˶ˬ ˪˧ˣ˩ˬ ˰˧ˠˬ

.˭ˬˤ ˨˶ˣ˞˪ ˵ˣ˧ˡ 

 .˭˷˧˧˥ˢ ˪˷ ˢ˧˧˞˶ˢ ˢˡ˷ ˸ˬ˧˯˥ˬ ˰ˮˬ˧ˢ .˸ˣ˵˧ˣˡˬ ˸ˣˡ˧ˡˬ˪ ˧ˮˣ˧˥ ˶ˣ˞ˢ ˶ˣ˵ˬ˪ ˯˥˧˟ ˭˷˧˧˥ˢ ˪˷ ˭ˣ˩ˮ ˭ˣˣ˧˩ :ˢ˟˩˶ˢ ˭ˣˣ˧˩ 

 .˸ˣ˵˧ˣˡˬ ˞˪ ˸ˣ˞˧˶˵ˣ ˢ˧ˣˣ˶ ˰ˣˮˬ˪ ˧ˡ˩ ˤ˰ ˶ˣ˞ ˪˷ ˫˧˶˥˞ ˸ˣ˶ˣ˵ˬˬˣ ˶˧˷˧ ˷ˬ˷ ˶ˣ˞ˬ ˭ˠˣˬ ˭˷˧˧˥ˢ˷ ˞ˡˣ :ˢ˪˰˲ˢ ˸˟˧˟˯ 

 .ˢˮ˧ˬ˞ ˢ˪ˣ˰˲ ˥˧˦˟ˢ˪ ˧ˡ˩ ˭˧ˣ˴˷ ˥˸ˬˢ ˥ˣˣ˦˟ ˭˷˧˧˥˪ ˟˧˴˧ ˥ˣ˩ ˵˲˯ :˥ˣ˩ ˵˲˯ 

 :˫ˣ˩˧˯ 

 ˭˷˧˧˥BH1750FVI-TR   ˵˷ˬˬˢ ˫˰ .˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ˟ ˧˸˟˧˟˯ˢ ˶ˣ˞ˢ ˸ˬ˴ˣ˰ ˸ˡ˧ˡˬ˪ ˭˧ˬ˞ˣ ˥ˣˮ ˭ˣ˶˸˲ ˰˧˴ˬ

  ˧ˡ˧ ˪˰ .˶ˣ˞ ˧ˣˢ˧ˤ ˸ˣ˪ˣ˩˧ ˫˧˷˶ˣˡˢ ˫˧ˮˣ˷ ˫˧˦˵˧ˣ˶˲˪ ˫˧˞˸ˬ ˢˤ ˭˷˧˧˥ ,ˣ˪˷ ˧˦˵˲ˬˣ˵ˢ ˟ˣ˴˧˰ˢˣ ˢˣ˟ˠˢ ˵ˣ˧ˡˢ ,˧˪˦˧ˠ˧ˡˢ

˪ˣ˩˧ ˫˧˥˸˲ˬ ,ˣ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ ˭˷˧˧˥ ˸˞ ˸ˣ˪˧˰˧˟ ˱ˮˬ˪ ˫˧BH1750FVI-

TR  .˫˧ˮˣˣˠˬ ˫˧˩˶˴˪ ˫˧˧ˮ˷ˡ˥ ˸ˣˮˣ˶˸˲ ˶ˣ˴˧˪ˣ ˫ˢ˪˷ ˫˧˟ˣ˴˧˰ˢ ˸˞ ˶˲˷˪ ˧ˡ˩ 

#include  <Wire.h>  

#include  <BH1750.h>  

  

BH1750 lightMeter ( 0x23 );  //  Define  the  I2C  address  of  the  BH1750 sensor  

  

void  setup ()  {  

  Serial . begin ( 9600 );  

   

  //  Initialize  the  BH1750 sensor  

  lightMeter . begin ( BH1750_CONTINUOUS_HIGH_RES_MODE);  

}  

  

void  loop ()  {  

  //  Read light  intensity  

  uint16_t  lux  = lightMeter . readLightLevel ();  

   

  //  Print  light  intensity  to  Serial  Monitor  

  Serial . print ( "Light  Intensity:  " );  

  Serial . print ( lux );  

  Serial . println ( "  lux" );  

   

  delay ( 1000 );  //  Delay  for  1 second  

}  
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 ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥Lн/ . 

  

  ˢ˶ˣ˦˶˲ˬ˦ˢ ˭˷˧˧˥ ˸˞ ˶ˣ˵˥[aтр ˱ ˧˵ˬ ˨˧˶ˡˬ : 

-s[aтр   ˧ˡ˧ ˪˰ ˶˴ˣ˧ˬˢ ˧˪˦˧ˠ˧ˡ ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥ ˞ˣˢ¢ŜȄŀǎ LƴǎǘǊǳƳŜƴǘǎ  ˸ˣ˵˧ˣˡˬ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣˡ˧ˡˬ ˵˲˯ˬ ˞ˣˢ .

  ˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞ ,ˢ˵˧ˮˣ˶˦˵˪˞˟ ˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧ ˶ˣ˟˰ ˸˧˶˪ˣ˲ˣ˲ ˢ˶˧˥˟˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶˟

 ˢ˶ˣ˦˶˲ˬ˦ˢ ˭˷˧˧˥ ˪˷ ˫˧ˬˣ˷˧˧ˢˣ ˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˥˸˲ˬˢ ˸ˣˮˣ˩˸˟ ˵ˬ˰˸ˮ ˢˤ ˶ˬ˞ˬ˟ .ˢ˩˧˶˴ ˢ˵˧ˮˣ˶˦˵˪˞ˣ

[aтр . 

 :˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

ˢ :˧˪˦˧ˠ˧ˡ ˵˷ˬˬ -[aтр ˣ˶˵˧ˬ ˫˰ ˶˷˵˸ˬ- ˵˷ˬˬ ˸ˣ˰˴ˬ˞˟ ˫˧˶˵˟Lн/ όLƴǘŜǊπLƴǘŜƎǊŀǘŜŘ /ƛǊŎǳƛǘύ  ˟ˣ˪˧˷ ˶˷˲˞ˬˢ ,

 .˸ˣ˧˪˦˧ˠ˧ˡ ˸ˣ˩˶˰ˬ˟ ˪˵ 

ˢ :˟˥˶ ˸ˣ˶ˣ˦˶˲ˬ˦ ˥ˣˣ˦ -[aтр  ˭˧˟ ˸ˣ˰ˮˢ ˸ˣ˶ˣ˦˶˲ˬ˦ ˡˣˡˬ˪ ˪ˣ˩˧-55 + ˡ˰ ˯ˣ˧ˤ˪˴ ˸ˣ˪˰ˬ125   ˢˬ ,˯ˣ˧ˤ˪˴ ˸ˣ˪˰ˬ

 .ˢˢˣ˟ˠ ˢ˶ˣ˦˶˲ˬ˦˟ ˭ˢˣ ˢ˩ˣˬˮ ˢ˶ˣ˦˶˲ˬ˦˟ ˫˧ˬˣ˷˧˧˪ ˭ˢ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ 

 ˪˷ ˢ˧˴ˣ˪ˣˤ˶˟ :ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶0.125Á/ˢ , -[aтр  .˫˧˵˧ˣˡˬ ˢ˶˵˟ˣ ˶ˣ˦˧ˮ˪ ˸ˣ˵˧ˣˡˬ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣˡ˧ˡˬ ˵˲˯ˬ 

ˢ ,˨ˣˬˮ ˵˲˯ˢ˟ ˪˰ˣ˲ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴-[aтр   ˫˧˧ˮˣ˩˯˥ ˫˧˟ˣ˴˧˰ˣ ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ

 .ˢ˧ˠ˶ˮ˞˟ 

 ˭ˣˠ˩ ˫˧ˮ˦˵ ˢ˶ˣ˴ ˧ˬ˶ˣˠ˟ ˭˧ˬˤ :˸˧˦˵˲ˬˣ˵ ˢ˪˧˟˥{h¢но   x-{hL/ˢ ˸˞ ˟˪˷˪ ˭˸˧ˮ ,-[aтр  .˫ˣ˵ˬ ˧˪˟ˠˣˬ ˫˧˟ˣ˴˧˰˟ ˸ˣ˪˵˟ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

-s[aтр   ˶˧ˬˬ ,ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥ ˦ˮˬ˪˞ ˪˧˩ˬ ˞ˣˢ .ˢ˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ˪ ˢ˶ˣ˦˶˲ˬ˦ ˧ˣ˪˸ ˥˸ˬ ˪˷ ˭ˣ˶˵˧˰ˢ ˸˞ ˪˴ˮˬ

) ˧˪˦˧ˠ˧ˡ˪ ˧ˠˣ˪ˮ˞!5/ ˵˷ˬˬ ˶˵˟ˣ (Lн/ s  ,˪˰˲ˣˬ ˞ˣˢ˷˩ .-[aтр   ˨˶˰˪ ˢ˶ˣ˦˶˲ˬ˦ˢ ˭˷˧˧˥ˬ ˧ˠˣ˪ˮ˞ˢ ˥˸ˬˢ ˸˞ ˶˧ˬˬ

 s  ˸ˣ˰˴ˬ˞˟ ˧˪˦˧ˠ˧ˡ-!5/  x ˶˵˧ˬˢ ˪˞ ˭˩ˬ ˶˥˞˪ ˶˟˰ˣˬ ˢˤ ˧˪˦˧ˠ˧ˡ ˨˶˰ .ˢˮ˟ˣˬˢ- ˵˷ˬˬ ˸ˣ˰˴ˬ˞˟ ˶˵˟Lн/  ˭˸˧ˮ ˫˷ ,

 .ˣ˸ˣ˞ ˡ˟˰˪ˣ ˞ˣ˶˵˪ 

 :˸ˣˮˣ˶˸˧ 

ˢ :˵ˣ˧ˡ -[aтр   ˢ˪˰˲ˢ ˧˞ˮ˸˟ ˫˧ˮ˧ˬ˞ ˫˧˰ˣ˴˧˟ ˥˧˦˟ˬ˷ ˢˬ ,ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶˟ ˸ˣ˵˧ˣˡˬ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣˡ˧ˡˬ ˵˲˯ˬ

 .˫˧ˮˣ˷ 

 s ˣ ˧˪˦˧ˠ˧ˡˢ ˵˷ˬˬˢ ˫˰ :˸ˣ˦˷˲-!5/ ˢ ,ˣ˪˷ ˢˮ˟ˣˬˢ-[aтр   ˸ˣ˩˶˰ˬ˟ ˶ˣ˦˧ˮˢˣ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˷˧˥ ˸˞ ˦˷˲ˬ

 .˸ˣ˧˪˦˧ˠ˧ˡ 

˟ ˷ˬ˸˷ˢ˪ ˭˸˧ˮ :˸ˣ˧ˡˡ˴ -[aтр  ˸ˣ˩˶˰ˬ ,˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞ ,˧˸˟˧˟˯ ˶ˣ˦˧ˮ ˪˪ˣ˩ ,˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ˟I±!/  

 .˭˩˶˴˪ ˢ˵˧ˮˣ˶˦˵˪˞ˣ 

ˢ :˸˧ˡˡˢ ˢ˪ˣ˰˲ ˸˪ˣ˩˧-[aтр  ˧˵˷ˬˬ˪ ˫˞ˣ˸Lн/ ˣ˶˵˧ˬ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˫˰ ˶˷˵˸˪ ˣ˪ ˶˷˲˞ˬˣ ,˫˧˧˦˶ˡˮ˦˯ -  ˫˧˶˵˟

 .˫˧˧˪˦˧ˠ˧ˡ ˫˧ˮ˵˸ˢˣ 
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˸ˣ˪˰- s  :˸ˣ˪˧˰˧-[aтр   ˫˧˧˶˥˯ˬ ˫˧˦˵˧ˣ˶˲˪ ˫˧˞˸ˬ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˢ˶ˣ˦˶˲ˬ˦ ˸˷˧˥ ˶ˣ˟˰ ˧ˮˣ˩˯˥ ˭ˣ˶˸˲ ˰˧˴ˬ

 .ˡ˥˞˩ ˫˧˟˧˟˥˸ˣ 

 :˫˧ˬˣ˷˧˧ 

ˢ :˧˸˟˧˟˯ ˶ˣ˦˧ˮ -[aтр   ˸˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ˪ ˫˧˧˸˟˧˟˯ ˶ˣ˦˧ˮ ˧˶˧˷˩ˬˣ ˫˧˪˵˞ ˸˶˵˟ ˸ˣ˩˶˰ˬ ,˶˧ˣˣ˞ ˠˤˬ ˸ˣˮ˥˸˟ ˷ˬ˷ˬ

 .ˢ˟˧˟˯ˢ 

ˢ ,˫˧˩˧˪ˢ˸ ˸˶˵˟ˣ ˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞ ˧ˬˣ˷˧˧˟ :˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞ -[aтр  ˢ˶˵˟ˣ ˶ˣ˦˧ˮ˪ ˢ˶ˣ˦˶˲ˬ˦ ˸˷˧˥ ˵˲˯ˬ

 .˶ˣ˴˧˧ ˧˩˧˪ˢ˸ ˪˷ 

 s  :ˢ˵˧ˮˣ˶˦˵˪˞ ˧˶˴ˣˬ-[aтр    ˫˧˧˸˧˟ ˪ˬ˷˥ ˧˶˧˷˩ˬˣ ˫˧ˡ˧˧ˮ ˫˧˟˷˥ˬ ,˫˧ˮˣ˲˦˶˞ˬ˯ ˭ˣˠ˩ ˢ˵˧ˮˣ˶˦˵˪˞ ˧˶˴ˣˬ˟ ˟˪ˣ˷ˬ

 .˧ˬ˶˸ ˪ˣˢ˧ˮˣ ˢ˶ˣ˦˶˲ˬ˦ ˶ˣ˦˧ˮ˪ 

ˢ ,˸ˣ˞˧˶˟ ˧ˬˣ˷˧˧ˣ ˫˧˧˞ˣ˲˶ ˫˧˶˧˷˩ˬ˟ :˫˧˧˞ˣ˲˶ ˫˧˶˧˷˩ˬ-[aтр   ˭ˣ˥˟˞ˣ ˶ˣ˦˧ˮ˪ ˸ˣ˵˧ˣˡˬ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣˡ˧ˡˬ ˥˧˦˟ˬ

 .˫˧˪˲ˣ˦ˬ 

ˢ :˟˩˶ ˸ˣ˩˶˰ˬ -[aтр   ˪ˣˢ˧ˮ ˸ˣ˩˶˰ˬˣ ˫˧˪˵˞ ˸˶˵˟ ,˰ˣˮˬ ˪ˣˢ˧ˮ˟ ˢ˶ˣ˦˶˲ˬ˦ ˸˷˧˥ ˶ˣ˟˰ ˟˩˶ ˸ˣ˩˶˰ˬ˟ ˵˯˰ˣˬ

 .˸ˣ˪˪ˣ˯ 

 :˫ˣ˩˧˯ 

 ˢ˶ˣ˦˶˲ˬ˦ˢ ˭˷˧˧˥[aтр   ,˧˪˦˧ˠ˧ˡˢ ˵˷ˬˬˢ ˫˰ .˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˟ ˢ˶ˣ˦˶˲ˬ˦ ˸˷˧˥ ˶ˣ˟˰ ˭˧ˬ˞ˣ ˧˸˧˪˩˸ ˟˶ ˭ˣ˶˸˲ ˰˧˴ˬ

ˢ ,ˣ˪˷ ˧˦˵˲ˬˣ˵ˢ ˟ˣ˴˧˰ˢˣ ˢˣ˟ˠˢ ˵ˣ˧ˡˢ -[aтр   ˧ˡ˧ ˪˰ .˸ˣ˧˪˦˧ˠ˧ˡ ˸ˣ˩˶˰ˬ˟ ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˢ˶˵˟ˣ ˶ˣ˦˧ˮ˪ ˟˦˧ˢ ˫˧˞˸ˬ

  ˢ˶ˣ˦˶˲ˬ˦ˢ ˭˷˧˧˥ ˸˞ ˸ˣ˪˧˰˧˟ ˱ˮˬ˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,ˣ˪˷ ˫˧ˬˣ˷˧˧ˢˣ ˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,ˣ˪˷ ˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ

[aтр  .˫˧ˮˣˣˠˬ ˫˧˩˶˴˪ ˫˧˧ˮ˷ˡ˥ ˸ˣˮˣ˶˸˲ ˶ˣ˴˧˪ˣ ˫ˢ˪˷ ˫˧˟ˣ˴˧˰ˢ ˸˞ ˶˲˷˪ ˧ˡ˩ 

 ˞ˣˢ ˣˮ˪˷ ˟˧˩˶ ˪˷ ˡˣ˵˷ ˟˪ ˣˬ˧˷100 1110 

#include  <Wire.h>  

#define  LM75_ADDR 0x4E //  LM75 I2C  address  

void  setup ()  {  

  Serial . begin ( 9600 );  

  Wire . begin ();  

}  

void  loop ()  {  

  //  Request  temperature  data  from  LM75 

  Wire . beginTransmission ( LM75_ADDR);  

  Wire . write ( 0x00 );  //  Register  address  for  temperature  data  

  Wire . endTransmission ();  

  //  Read 2 bytes  of  temperature  data  

  Wire . requestFrom ( LM75_ADDR,  2);  

  if  ( Wire . available ()  == 2)  {  

    int16_t  tempRaw = Wire . read ()  << 8 |  Wire . read ();  

    //  Convert  raw  temperature  data  to  Celsius  

    float  temperature  = tempRaw /  256.0 ;  

    //  Print  temperature  to  Serial  Monitor  

    Serial . print ( "Temperature:  " );  

    Serial . print ( temperature );  

    Serial . println ( "  °C" );  

  }  

  delay ( 1000 );  //  Delay  for  1 second  

}  
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 ˢ˴ˣ˞˸ ˡˬLн/ . 

 

 

 ˭˷˧˧˥ ˶˵˥MPU-6050˱˧˵ˬ ˨˧˶ˡˬ : 

-sMPU-6050   ˢ˵˧˦ˣ˟ˣ˶ ,˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˧˶˪ˣ˲ˣ˲ ˲ˣ˵˯ˣ˶˧ˠˣ ˢ˴ˣ˞˸ ˡˬ ˭˷˧˧˥ ˪ˣˡˣˬ ˞ˣˢ

 ˧ˡ˧ ˪˰ ˶˴ˣ˧ˬ .ˢ˰ˣˮ˸ ˸˷˧˥ ˧ˬˣ˷˧˧ˣInvenSense  ˫ˣ˧˩)TDK ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴ ,ˢˣ˟ˠ ˵ˣ˧ˡ ˰˧˴ˬ ˢˤ ˭˷˧˧˥ ˪ˣˡˣˬ ,(

 ˭˷˧˧˥ ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˥˸˲ˬˢ ˸ˣˮˣ˩˸˟ ˵ˬ˰˸ˮ ,ˢˤ ˶ˬ˞ˬ˟ .˸ˣˮˣˣˠˬ ˸ˣ˪ˣ˩˧ˣ

MPU-6050. 

:˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

ˢ :ˢ˴ˣ˞˸ ˡˬ-MPU-6050 ) ˫˧˧˪ˮˣˠˣ˸˶ˣ˞ ˫˧˶˧˴ ˢ˷ˣ˪˷ ˨˶ˣ˞˪ ˢ˴ˣ˞˸ ˡˣˡˬ˪ ˪ˠˣ˯ˬˢ ˫˧˶˧˴ ˸˪˸ ˢ˴ˣ˞˸ ˡˬ ˪˪ˣ˩X, Y, 

Z.( 

ˢ ,ˢ˴ˣ˞˸ˢ ˡˬ˪ ˱˯ˣˮ˟ :˲ˣ˵˯ˣ˶˧'ˠ-MPU-6050   ˢ˷ˣ˪˷ ˫˸ˣ˞ ˟˧˟˯ ˸˧˸˧ˣˣˤ ˸ˣ˶˧ˢˬ ˸ˡ˧ˡˬ˪ ˫˧˶˧˴ ˸˪˸ ˲ˣ˵˯ˣ˶˧'ˠ ˪˪ˣ˩

 .˫˧˶˧˴ 

ˢ :˟˪ˣ˷ˬ ˭˷˧˧˥ ˨ˣ˸˧ˢ-MPU-6050 .˫˧˵˧ˣˡˬ ˭ˣˣ˧˩ ˭ˡˬˣ˞ˣ ˢ˰ˣˮ˸ ˶˥˞ ˟˵˰ˬ ˵˲˯˪ ˧ˡ˩ ˲ˣ˵˯ˣ˶˧'ˠˣ ˢ˴ˣ˞˸ ˡˬ ˧ˮˣ˸ˮ ˟˪˷ˬ 

ˣ˶˵˧ˬ ˫˰ ˶˷˵˸ˬ ˭˷˧˧˥ˢ :˧˪˦˧ˠ˧ˡ ˵˷ˬˬ- ˵˷ˬˬ ˸ˣ˰˴ˬ˞˟ ˫˧˶˵˟I2C (Inter-Integrated Circuit)  ˸˞ ˦˷˲ˬ˷ ˢˬ ,

.˸ˣ˧˪˦˧ˠ˧ˡ ˸ˣ˩˶˰ˬ˟ ˢ˧˴˶ˠ˦ˮ˧˞ˢ 

ˢ ,˨ˣˬˮ ˵˲˯ˢ˟ ˪˰ˣ˲ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴-MPU-6050   ˫˧˧ˮˣ˩˯˥ ˫˧˟ˣ˴˧˰ˣ ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ

 .ˢ˧ˠ˶ˮ˞˟ 

http://www.robokit.co.il/


мпо 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

ˢ :ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥-MPU-6050  .ˢ˟˧˟˯ˢ ˸˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ˪ ˟˪ˣ˷ˬ ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥ ˪˪ˣ˩ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

 ˭˷˧˧˥ˢ ˪ˣˡˣˬMPU-6050  ˧ˮ˷˧˧˥ ˪˧˩ˬMEMS ˣ˶˵˧ˬ)-ˣ˶˦˵˪˞-  ˫ˢ ˶˷˞˩ .˲ˣ˵˯ˣ˶˧ˠˢˣ ˢ˴ˣ˞˸ˢ ˡˬ ˶ˣ˟˰ (˫˧˧ˮ˩ˬ

ˢ ˧ˮ˷˧˧˥ ,ˢ˴ˣ˞˸ ˣ˞ ˢ˰ˣˮ˸˪ ˫˧ˮˣ˸ˮ-MEMS  ˸ˣ˧ˣ˶˧ˢˬ˪ ˣ˞ ˫˧˪˰˲ˣˬˢ ˸ˣ˥ˣ˩˪ ˫˧˧˪ˮˣ˧˴˶ˣ˲ˣ˶˲ ˫˧˧˪ˬ˷˥ ˸ˣ˸ˣ˞ ˫˧˶˴˧˧ˬ

  ˫˧˧˪˦˧ˠ˧ˡ˪ ˫˧˧ˠˣ˪ˮ˞ ˫˧˶˧ˬˬ ˪˪ˣ˩ ,˭˷˧˧˥ˢ ˪˷ ˫˧˧ˬ˧ˮ˲ˢ ˫˧˪ˠ˰ˬˢ ˧ˡ˧ ˪˰ ˭˩ˬ ˶˥˞˪ ˫˧ˡ˟ˣ˰ˬ ˣ˪˪ˢ ˸ˣ˸ˣ˞ˢ .˸ˣ˧˸˧ˣˣˤˢ

)ADC) ˧˪˦˧ˠ˧ˡ ˸ˣ˸ˣ˞ ˡˣ˟˧˰˪ ˫˧ˬ˸˧˶ˣˠ˪˞ˣ (DSPˣ˶˵˧ˬ˪ ˫˧ˮ˧ˬˤ ˫˧ˡ˟ˣ˰ˬˢ ˫˧ˮˣ˸ˮˢ ,˭˩ˬ ˶˥˞˪ .(- ˵˷ˬˬ ˸ˣ˰˴ˬ˞˟ ˶˵˟

I2C. 

:˸ˣˮˣ˶˸˧ 

 ˭˷˧˧˥ˢ ˪ˣˡˣˬ :˪˵˷ˬ ˪˵ˣ ˧˦˵˲ˬˣ˵MPU-6050   ˫˧ˡ˧˧ˮ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˪˵˷ˬ ˪˵ˣ ˧˦˵˲ˬˣ˵ ˞ˣˢ

 .˫˧˷˧˟˪ˣ 

ˢ ,ˣ˪˷ ˫˧˟˪ˣ˷ˬˢ ˫˧ˮ˷˧˧˥ˢ ˨ˣ˸˧ˢ ˧ˬ˸˧˶ˣˠ˪˞ ˫˰ :ˢˣ˟ˠ ˵ˣ˧ˡ-MPU-6050 .˭ˣˣ˧˩ ˭ˡˬˣ˞ˣ ˵˧ˣˡˬ ˢ˰ˣˮ˸ ˟˵˰ˬ ˵˲˯ˬ 

.ˢˬˣˡˬ ˸ˣ˞˧˴ˬˣ ˫˧˦"˪ˬ ,ˢ˵˧˦ˣ˟ˣ˶ ,˸ˣˣ˥ˬ ˧ˣˢ˧ˤ ,ˢ˰ˣˮ˸ ˸˷˧˥ ˪˪ˣ˩ ,˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ˪ ˫˧˞˸ˬ ˭˷˧˧˥ˢ ˪ˣˡˣˬ :˸ˣ˧ˡˡ˴ 

ˢ :ˢ˧˴˶ˠ˦ˮ˧˞ ˸ˣ˪˵-MPU-6050  ˵˷ˬˬ ˨˶ˡ ˶˷˵˸ˬI2C   .˸ˣ˧˪˦˧ˠ˧ˡ ˸ˣ˩˶˰ˬ˟ ˪˵ ˟ˣ˪˧˷ ˶˷˲˞ˬˣ ,˟˥˶ˮ ˷ˣˬ˧˷˟ 

˸ˣ˪˰-  ˭˷˧˧˥ˢ ˪ˣˡˣˬ :˸ˣ˪˧˰˧MPU-6050   ,˫˧˟˟ˣ˥˪ ˷˧ˠˮ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˢ˰ˣˮ˸ ˸˷˧˥ ˧ˬˣ˷˧˧˪ ˧ˮˣ˩˯˥ ˭ˣ˶˸˲ ˰˧˴ˬ

 .ˡ˥˞˩ ˫˧ˮ˰ˣ˴˵ˬˣ ˫˧ˮ˶˴˧ 

 :˫˧ˬˣ˷˧˧ 

ˢ :ˢ˵˧˦ˣ˟ˣ˶-MPU-6050 .˫˧˧˦ˣ˟ˣ˶ ˫˧˶ˣ˦˪ˣ˲˧ˮˬˣ ˸ˣˬ˶ˣ˲˦˪˲ ˪˷ ˢ˰ˣˮ˸˟ ˢ˦˧˪˷ˣ ˟ˣ˴˧˧˪ ˢ˵˧˦ˣ˟ˣ˶˟ ˳ˣ˲ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ 

ˢ ,˫˧ˡ˧˧ˮ ˫˧˶˧˷˩ˬ˟ˣ ˢ˵˧ˮˣ˶˦˵˪˞ ˧˶˴ˣˬ˟ :ˢ˰ˣˮ˸ ˸˷˧˥-MPU-6050  ˧ˣˢ˧ˤ ,˨˯ˬ ˟ˣ˟˧˯ ˭ˣˠ˩ ˢ˰ˣˮ˸ ˸˷˧˥ ˸ˣˮˣ˩˸ ˶˷˲˞ˬ

 .˫˧˵˥˷ˬ ˸ˣ˶˵˟ˣ ˸ˣˣ˥ˬ 

 ˸˩˶˰ˢˣ ˧˪˞˧˴˶ˮ˧˞ ˦ˣˣ˧ˮ ˶ˣ˟˰ (˫˧˷˧ˣ˞ˬ ˧˸˪˟ ˯˧˦ ˧˪˩) ˫˧˦"˪ˬ˟ˣ ˦ˣˣ˧ˮ ˸ˣ˩˶˰ˬ˟ ˪˰˲ˣˬ ˭˷˧˧˥ˢ ˪ˣˡˣˬ :˧˪˞˧˴˶ˮ˧˞ ˦ˣˣ˧ˮ

 .ˢ˷˧ˠ 

ˢ ,˫˧ˬ˩˥ ˫˧ˮˣ˰˷ˣ ˶˷ˣ˩ ˧˟˵ˣ˰ ˭ˣˠ˩ ˫˧˷˧˟˪ ˫˧˶˧˷˩ˬ˟ :˶˷ˣ˩ˣ ˸ˣ˞˧˶˟-MPU-6050   ˢ˰ˣˮ˸ ˶˥˞ ˟˵˰ˬ ˸ˣ˪ˣ˩˧ ˵˲˯ˬ

 .˸ˣˣ˥ˬ ˸ˣ˯˯ˣ˟ˬ ˸ˣ˧˴˵˞˶˦ˮ˧˞ˣ ˸ˣ˪˧˰˲ ˶ˣ˦˧ˮ˪ 

ˢ :˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞-MPU-6050 .˸ˣˮˣ˩ˬ ˸ˣ˰ˣˮ˸ˣ ˸ˣˡ˧˰˶ ˥ˣ˸˧ˮˣ ˶ˣ˦˧ˮ˪ ˸ˣ˧˸˧˧˷˰˸ ˢ˶˵˟ˣ ˢ˧˴ˬˣ˦ˣ˞ ˸ˣ˩˶˰ˬ˟ ˷ˬ˷ˬ 

 :˷ˣˬ˧˷ ˧˪ˣ˵˧˷ 

 ˪˷ ˭˷˧˧˥ˢ ˪ˣˡˣˬ ˪ˣ˧˩˟ ˨˶ˣ˴ ˢ˧ˢ˧˷ ˭˩˸˧˧ :˪ˣ˧˩MPU-6050  ˟˵˰ˬ ˥˧˦˟ˢ˪ ˧ˡ˩ ,˫˧ˮ˷˧˧˥˟ ˸ˣ˧˦ˢˣ ˢ˲˧˥˯ ˪˰ ˸ˣ˴˲˪ ˧ˡ˩

.˵˧ˣˡˬ ˭ˣˣ˧˩ ˭ˡˬˣ˞ˣ ˢ˰ˣˮ˸ ˶˥˞ 

 ˢ˟˩˶ˢ ˭ˣˣ˧˩ :ˢ˟˩˶ˢ ˭ˣˣ˧˩ ˸˪˟˵˪ ˫˧ˮˣ˸ˮˢ ˭ˣ˧˪˧ˠ˟ ˭˧˧˰ .˭ˣˣ˧˩ˣ ˢ˰ˣˮ˸ ˪˷ ˸˵˧ˣˡˬ ˢˡ˧ˡˬ˪ ˧ˮˣ˧˥ ˭˷˧˧˥ˢ ˪ˣˡˣˬ ˪˷ ˭ˣ˩ˮ

 .˸ˣ˧˪ˬ˧˦˲ˣ˞ ˢ˟˩˶ˢ ˸ˣ˶ˣ˴˸ ˧˟ˠ˪ ˸ˣ˧˥ˮˢ 

 ˭˷˧˧˥ˢ ˧ˮˣ˸ˮˬ ˧˸ˣ˰ˬ˷ˬ ˰ˡ˧ˬ ˳˪˥˪ ˧ˡ˩ ˭ˣˮ˧˯ ˸ˣ˵˧ˮ˩˦ˣ ˫˧ˮ˷˧˧˥ ˨ˣ˸˧ˢ ˧ˬ˸˧˶ˣˠ˪˞ ˫ˣ˷˧˧ ˣ˷˶ˡ˧˧˷ ˭˩˸˧˧ :˫˧ˮˣ˸ˮ ˡˣ˟˧˰

.˸ˣ˷˰ˣ˶ˣ ˸ˣ˧ˬˮ˧ˡ ˸ˣ˟˧˟˯˟ ˡ˥ˣ˧ˬ˟ ,˫˧˧ˬ˪ˣˠˢ 

  ,˫˧ˮ˷˧˧˥ ˪˷ ˢˮ˧˷ ˧˟˴ˬˣ ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴ ˧˟˴ˬ ˭ˣˠ˩ ,˪ˬ˷˥ ˸˩˧˶˴ ˪ˣˢ˧ˮ˪ ˸ˣ˧ˠ˦˶˦˯˞ ˸˰ˬ˦ˢ :˪ˬ˷˥ ˸˩˧˶˴ ˪ˣˢ˧ˮ

 .ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧ˬˣ˷˧˧˟ ˪ˬ˷˥ˢ ˸˩˧˶˴ ˸˞ ˪˰˧˧˪ ˶ˣˤ˰˪ ˢ˪ˣ˩˧ 

 :˫ˣ˩˧˯ 

 ˭˷˧˧˥ˢ ˪ˣˡˣˬMPU-6050  ˢ˴ˣ˞˸ˢ ˡˬ ˫˰ .˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˟ ˭ˣˣ˧˩ ˭ˡˬˣ˞ˣ ˢ˰ˣˮ˸ ˸˷˧˥ ˶ˣ˟˰ ˭˧ˬ˞ˣ ˧˸˧˪˩˸ ˟˶ ˭ˣ˶˸˲ ˰˧˴ˬ

ˢ ,˧˪˦˧ˠ˧ˡˢ ˵˷ˬˬˢˣ ˫˧ˮ˷˧˧˥ ˨ˣ˸˧ˢ ˸ˣ˪ˣ˩˧ ,˲ˣ˵˯ˣ˶˧ˠˢ ,˟˪ˣ˷ˬˢ-MPU-6050   ˢ˩˧˶˴ ˧˶˴ˣˬ ,ˢ˵˧˦ˣ˟ˣ˶˪ ˫˧˞˸ˬ

 ,˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,ˣ˪˷ ˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .ˡˣ˰ˣ ˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞ ,˶˷ˣ˩ˣ ˸ˣ˞˧˶˟ ˧˶˧˷˩ˬ ,˫˧˧ˮˣ˶˦˵˪˞

http://www.robokit.co.il/


мпп 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 ˭˷˧˧˥ˢ ˪ˣˡˣˬ ˸˞ ˸ˣ˪˧˰˧˟ ˱ˮˬ˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,ˣ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢMPU-6050  ˫˧˟ˣ˴˧˰ˢ ˸˞ ˶˲˷˪ ˧ˡ˩

 .˫˧ˮˣˣˠˬ ˫˧˩˶˴˪ ˫˧˧ˮ˷ˡ˥ ˸ˣˮˣ˶˸˲ ˶ˣ˴˧˪ˣ ˫ˢ˪˷ 

 

 

 

 ˟˧˩˶ ˸˪˰˲ˢ ˡˣ˵ ˭˪ˢ˪MPU-6050. 

#include  <Wire.h>  

#include  <MPU6050.h>  

  

MPU6050 mpu;  

void  setup ()  {  

  Serial . begin ( 9600 );  

    Wire . begin ();  

  mpu. initialize ();  

    //  Initialize  the  MPU- 6050  sensor  

  while  (! mpu. testConnection ())  {  

    Serial . println ( "MPU- 6050  connection  failed" );  

    delay ( 1000 );  

  }  

  Serial . println ( "MPU- 6050  connection  successful" );  

}  

void  loop ()  {  

  //  Read accelerometer  and  gyroscope  data  

  int16_t  ax ,  ay ,  az ,  gx ,  gy ,  gz ;  

  mpu. getMotion6 (& ax ,  &ay ,  &az ,  &gx ,  &gy ,  &gz );  

    //  Print  data  to  Serial  Monitor  

  Serial . print ( "Accelerometer  (mg):  " );  

  Serial . print ( ax );  Serial . print ( ",  " );  

  Serial . print ( ay );  Serial . print ( ",  " );  

  Serial . println ( az );  

   Serial . print ( "Gyroscope  (deg/s):  " );  

  Serial . print ( gx );  Serial . print ( ",  " );  

  Serial . print ( gy );  Serial . print ( ",  " );  

  Serial . println ( gz );  

    delay ( 1000 );  //  Delay  for  1 second  

}  
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мпр 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 ˸ˬ˞ ˭ˬˤ ˭ˣ˰˷Lн/ . 

     

ˢ ˸ˮ˟ˢ-RTC DS1307˱˧˵ˬ ˨˧˶ˡˬ : 

-sDS1307 ) ˸ˬ˞ ˭ˬˤ ˭ˣ˰˷ ˪ˣˡˣˬ ˞ˣˢRTC ˧ˡ˧ ˪˰ ˶˴ˣ˧ˬˢ (Maxim Integrated ˪˷ ˸ˣ˵˧ˣˡˬ ˸ˣ˧˴˵ˮˣ˲ ˵˲˯ˬ ˞ˣˢ .

 ˫˧ˮˣ˸ˮ ˧ˮˬˣ˧ ,˫˧ˮˣ˰˷ ˪˪ˣ˩ ,˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲ ˶ˣ˟˰ ˸˧˶˪ˣ˲ˣ˲ ˢ˶˧˥˟˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˢˮ˷ ˥ˣ˪ˣ ˭ˬˤ ˸˶˧ˬ˷

 ˪ˣˡˣˬ ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˥˸˲ˬˢ ˸ˣˮˣ˩˸˟ ˵ˬ˰˸ˮ ,ˢˤ ˶ˬ˞ˬ˟ .˭ˣˬˤ˸ ˧ˬˣ˷˧˧ˣRTC 

DS1307. 

:˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

ˢ ˪ˣˡˣˬ :˸ˬ˞ ˭ˬˤ ˭ˣ˰˷-DS1307  .˸˵˧ˣˡˬ ˭ˬˤ ˸˶˧ˬ˷˪ ˢˮ˟ˣˬ ˡˮ˸ˬ ˪ˠ˰ˬ ˫˰ ˢˮ˷ ˥ˣ˪ ˟˟˷/˸ˬ˞ ˭ˬˤ ˭ˣ˰˷ ˪˪ˣ˩ 

˪ ˧ˣ˟˧ˠ ˥ˣ˩ ˸˵˲˯ˬ ˢˮ˦˵ ˰˟˦ˬ ˸˪˪ˣ˯ :ˢ˪˪ˣ˯ ˧ˣ˟˧ˠ-DS1307  ˸˵˲˯˞ ˶˷˞˩ ˫ˠ ˫˧˶ˬ˷ˮ ˭ˬˤ ˸˶˧ˬ˷ ˧ˮˣ˸ˮ˷ ˢ˥˧˦˟ˬˣ ,

.˸˵˸ˣˮˬ ˸˧˷˞˶ˢ ˪ˬ˷˥ˢ 

 ˵˷ˬˬI2Cˢ :-DS1307 ˣ˶˵˧ˬ ˫˰ ˶˷˵˸ˬ- ˵˷ˬˬ ˸ˣ˰˴ˬ˞˟ ˫˧˶˵˟I2C  ˸ˣ˩˶˰ˬ˟ ˦ˣ˷˲ ˟ˣ˪˧˷ ˶˷˲˞ˬˢ ,(˟˪ˣ˷ˬ ˪ˠ˰ˬ)

 .˸ˣ˧˪˦˧ˠ˧ˡ 

ˢ ,˨ˣˬˮ ˵˲˯ˢ˟ ˪˰ˣ˲ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴-DS1307   ˫˧˧ˮˣ˩˯˥ ˫˧˟ˣ˴˧˰ˣ ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ

 .ˢ˧ˠ˶ˮ˞˟ 

ˢ :˸ˣˮ˩˸˪ ˸ˮ˸˧ˮ ˢ˵˰ˤ˞ -DS1307   ˫˧˩˧˶˞˸˟ ˣ˞ ˫˧ˮˬˤ˟ ˢ˵˧˯˲ ˸ˣ˸ˣ˞ ˪˧˰˲ˢ˪ ˸ˣ˪ˣ˩˧˷ ˸ˣˮ˩˸˪ ˸ˣˮ˸˧ˮˢ ˸ˣ˵˰ˤ˞ ˧˸˷ ˪˪ˣ˩

 .˫˧˧˲˧˴˲˯ 

ˢ ,˭ˬˤ ˸˶˧ˬ˷˪ ˱˯ˣˮ˟ :˧˰ˣ˟˧˶ ˪ˠ ˦˪˲-DS1307  ˥ˣ˪/˭ˣ˰˷ ˧ˬˣ˷˧˧ ˶ˣ˟˰ ˸ˣˮ˩˸˪ ˭˸˧ˮ˷ ˶ˡ˸ ˫˰ ˧˰ˣ˟˧˶ ˪ˠ ˸ˣ˞ ˵˧˲ˢ˪ ˪ˣ˩˧

 .ˢˮ˷ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

 ˪ˣˡˣˬDS1307 ) ˸ˬ˞ ˭ˬˤ ˭ˣ˰˷ ˟˟˷ ˪˧˩ˬDS1307 ˟˟˷ .ˢˮ˦˵ ˰˟˦ˬ ˸˪˪ˣ˯ˣ (DS1307  ˧˷˧˟ˠ ˡˮ˸ˬ ˪ˠ˰ˬ˟ ˷ˬ˸˷ˬ

ˢ ˧ˡ˧ ˪˰ ˸ˣ˶˲˯ˮ ˣ˪˪ˢ ˭ˣ˰˷ˢ ˸ˣˬ˧˰˲ .˫˧˵˧ˣˡˬ ˫˧˥ˣˣ˶ˬ˟ ˭ˣ˰˷ ˧˯˪ˣ˲ ˶ˣ˴˧˪ ˧ˡ˩ ˟˪ˣ˷ˬ ˳˶ˣˣ˵-DS1307  ˪˰ ˶ˣˬ˷˪ ˧ˡ˩

ˣ˶˵˧ˬ˪ ˫˧˷˧ˠˮ ˭ˬˤˢ ˸˶˧ˬ˷ ˧ˮˣ˸ˮ .ˢˮ˷ˣ ˷ˡˣ˥ ,˨˧˶˞˸ ,˫ˣ˧ ,˸ˣ˰˷ ,˸ˣ˵ˡ ,˸ˣ˧ˮ˷ ˪˪ˣ˩ ,˭ˬˤ ˪˰ ˵˧ˣˡˬ ˰ˡ˧ˬ-  ˨˶ˡ ˫˧˶˵˟

 ˵˷ˬˬI2C.˨˧˶˞˸ˣ ˭ˬˤ ˪˰ ˰ˡ˧ˬ ˶ˤ˥˞˪ ˣ˞ ˶˧ˡˠˢ˪ ˧ˡ˩ ˢ˟˧˸˩ˣ ˢ˞˧˶˵ ˸ˣ˪ˣ˰˲ ˫˧˶˷˲˞ˬˣ , 

:˸ˣˮˣ˶˸˧ 

ˢ :˵ˣ˧ˡ-DS1307  ˪˷ ˧˯ˣ˲˧˦ ˵ˣ˧ˡ ˫˰ ˸˵˧ˣˡˬ ˭ˬˤ ˸˶˧ˬ˷ ˵˲˯ˬÑ2ppm  ˫˧ˮ˧ˬ˞ ˫˧˰ˣ˴˧˟ ˥˧˦˟ˬ˷ ˢˬ ,(˭ˣ˧˪˧ˬ˪ ˫˧˵˪˥)

 .˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˟ 

 ˵˷ˬˬ ˫˰ :˟ˣ˪˧˷ ˸ˣ˪˵I2C ˢ ˸˞ ˟˪˷˪ ˭˸˧ˮ ,˸ˣ˟˶ ˸ˣˮ˧ˬˤ ˸ˣ˧˶˲˯ˣ-DS1307   ˸ˣ˰˴ˬ˞˟ ˸ˣ˧˪˦˧ˠ˧ˡ ˸ˣ˩˶˰ˬ˟ ˸ˣ˪˵˟

ˣ˶˵˧ˬ-  ˣˬ˩ ˫˧˧˶˪ˣ˲ˣ˲ ˫˧˶˵˟Arduino. 

 ˨˪ˢˬ˟ ˫˧ˮˣ˸ˮ ˭ˡ˟ˣ˞ ˰ˮˣˬˣ ,˧ˮˣ˴˧˥ ˥˸ˬ ˶ˡ˰˧ˢ˟ ˫ˠ ˫˧˶ˬ˷ˮ ˭ˬˤ ˸˶˧ˬ˷ ˧ˮˣ˸ˮ˷ ˥˧˦˟ˬ ˢˮ˟ˣˬˢ ˢ˪˪ˣ˯ˢ ˧ˣ˟˧ˠ :ˢ˪˪ˣ˯ ˧ˣ˟˧ˠ

.˸ˣ˰˶˲ˢ ˣ˞ ˪ˬ˷˥ ˸ˣ˵˯˲ˢ 
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мпс 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 ˪ˣˡˣˬ :˸ˣ˧ˡˡ˴DS1307  .˫˧˰ˣ˶˧˞ ˧ˮˬˤ˸ˬˣ ˫˧˶ˬ˧˧˦ ,˫˧ˮˣ˸ˮ ˧˸ˣ˶ ,˫˧ˮˣ˰˷ ˪˪ˣ˩ ,˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ˪ ˫˧˞˸ˬ 

 ˪ˣˡˣˬ :ˢ˩ˣˬˮ ˸ˣ˪˰DS1307   ˢˬ ,˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˪ ˸ˬ˞ ˭ˬˤ ˭ˣ˰˷ ˪˷ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ ˸˲˯ˣˢ˪ ˧ˮˣ˩˯˥ ˭ˣ˶˸˲ ˰˧˴ˬ

.ˡ˥˞˩ ˰ˣ˴˵ˬ ˧˷ˮ˞ˣ ˫˧ˮ˶˴˧ ,˫˧˟˟ˣ˥˪ ˷˧ˠˮ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ 

 :˫˧ˬˣ˷˧˧ 

 ˪ˣˡˣˬ :˫˧˶ˬ˧˧˦ˣ ˫˧ˮˣ˰˷DS1307  ˭ˬˤ ˪˰ ˢ˶˧ˬ˷˪ ˫˧˶ˬ˧˧˦ˣ ˫˧˶˶ˣ˰ˬ ˫˧ˮˣ˰˷ ,˫˧˧˪˦˧ˠ˧ˡ ˫˧ˮˣ˰˷˟ ˳ˣ˲ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ

 .˫˧˵˧ˣˡˬ ˭ˣˬˤ˸ˣ 

ˢ ,˫˧ˮˣ˸ˮ ˫ˣ˷˧˶ ˧ˬˣ˷˧˧˟ :˫˧ˮˣ˸ˮ ˧ˮˬˣ˧-DS1307  ˣ˲˯˞ˮ˷ ˫˧ˮˣ˸ˮ ˥ˣ˸˧ˮˣ ˢ˦˪˵ˢ˪ ˭ˬˤ ˸ˬ˸ˣ˥ ˪˷ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ ˵˲˯ˬ

 .˫˧˶˧˷˩ˬˬˣ ˫˧ˮ˷˧˧˥ˬ 

˟ ˷ˬ˸˷ˢ˪ ˭˸˧ˮ :ˢ˥˦˟˞ ˸ˣ˩˶˰ˬ-DS1307  ˪˷ ˭ˬˤ ˸ˬ˸˥ˢˣ ˫˧˰ˣ˶˧˞ ˫ˣ˷˧˶˪ ˢ˷˧ˠ ˸˶˵˟ ˧ˮ˵˸ˢˣ ˢ˥˦˟˞ ˸ˣ˩˶˰ˬ˟

 .ˢ˥˦˟˞˪ ˫˧˶ˣ˷˵ˢ ˫˧˰ˣ˶˧˞ 

ˢ ,˟˩˶ ˧ˬˣ˷˧˧˟ :˟˩˶˪ ˢ˵˧ˮˣ˶˦˵˪˞-DS1307   ˫˧ˮ˟ˣˬ ˫˧˟˷˥ˬˣ ˫˧ˮˣˣ˥ˬ ˥ˣ˪ ˸ˣˠˣ˴˸ ,˟˩˶ ˶˥˞ ˟˵˰ˬ ˸ˣ˩˶˰ˬ˟ ˵˯˰ˣˬ

 .˭ˬˤ˪ ˸ˣ˷˧ˠ˶ ˸ˣˬ˧˷ˬ ˶ˣ˟˰ 

 ˪ˣˡˣˬ :˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞DS1307  ˭ˣ˶˩ˮ˯ˣ ˫˧˰ˣ˶˧˞ ˫ˣ˷˧˶ ,˸ˣˬ˧˷ˬ ˭ˣˬˤ˸˪ ˸˧˸˧˧˷˰˸ ˢ˶˵˟ˣ ˢ˧˴ˬˣ˦ˣ˞˟ ˷ˬ˷ˬ

.˸ˣ˪ˣ˰˲ 

 :˷ˣˬ˧˷ ˧˪ˣ˵˧˷ 

.ˢ˪˪ˣ˯ˢ ˪˷ ˢˮ˧ˬ˞ ˧ˣ˟˧ˠ ˸˪ˣ˰˲ ˪˰ ˶ˣˬ˷˪ ˧ˡ˩ ˰˟˦ˬˢ ˸˪˪ˣ˯ ˪˷ ˸˧˸˲ˣ˵˸ ˢ˲˪˥ˢ˟ ˨˶ˣ˴ ˢ˧ˢ˧˷ ˭˩˸˧˧ :ˢ˪˪ˣ˯ ˸˲˪˥ˢ 

 ˪ˣˡˣˬ ˪˷ ˪ˣ˧˩ ˷˶ˡ˧˧˷ ˭˩˸˧˧ :˪ˣ˧˩DS1307  ˸ˣ˲ˣ˵˸ ˨˶ˣ˞˪ ˸˵˧ˣˡˬ ˭ˬˤ ˸˶˧ˬ˷ ˥˧˦˟ˢ˪ˣ ˭ˣ˰˷ˢ ˸˲˧˥˯ ˪˰ ˸ˣ˴˲˪ ˧ˡ˩

 .˸ˣ˩˷ˣˬˬ 

 ˪ˣˡˣˬ˷ ˞ˡˣ :ˢ˪˰˲ˢ ˧˞ˮ˸DS1307 .˫˧˵˧ˣˡˬ ˭ˬˤ ˸˶˧ˬ˷ ˧˰ˣ˴˧˟ ˪˰ ˶ˣˬ˷˪ ˧ˡ˩ ˣˮ˧ˣ˴˷ ˥˸ˬˢˣ ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˥ˣˣ˦˟ ˪˰˲ˣˬ 

 ˸˟ˣ˸˩I2C ˪˷ ˪ˡ˥ˬˢ ˸˶˧˶˟ ˸˟ˣ˸˩ :I2C  ˪ˣˡˣˬ ˪˷DS1307  ˞˧ˢ x680 . ˧ˮ˵˸ˢ ˶˲˯ˬ ˫˞I2C   ˣ˸ˣ˞˪ ˫˧˶˟ˣ˥ˬ

.˸ˣ˟ˣ˸˩ ˸ˣ˧ˣ˷ˠˮ˸ˢ ˭˧˞˷ ˞ˡˣ ,˯ˣ˟ˣ˦ˣ˞ 

 ˪ˣˡˣˬ ˪˷ ˭ˣ˩ˮ ˪ˣ˥˸˞ :˪ˣ˥˸˞DS1307 .ˢˮˣ˩ˮ ˢ˪ˣ˰˲˪ ˧ˮˣ˧˥ ,˫˧˧ˮˣ˷˞˶ˢ ˨˧˶˞˸ˢˣ ˢ˰˷ˢ ˸˶ˡˠˢ ˪˪ˣ˩ , 

 :˫ˣ˩˧˯ 

 ˪ˣˡˣˬDS1307 RTC  ˟˶ ˭ˣ˶˸˲ ˰˧˴ˬ- ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˢˮ˷ ˥ˣ˪ ˸ˣ˧˴˵ˮˣ˲ˣ ˸˵˧ˣˡˬ ˭ˬˤ ˸˶˧ˬ˷ ˶ˣ˟˰ ˭˧ˬ˞ˣ ˧˸˧˪˩˸

 ˵˷ˬˬ ,ˢ˪˪ˣ˯ ˧ˣ˟˧ˠ ,˟˪ˣ˷ˬ ˸ˬ˞ ˭ˬˤ ˭ˣ˰˷ ˟˟˷ ˫˰ .˫˧ˮˣ˷I2C ˢ ,˸ˣˮ˩˸˪ ˸ˣˮ˸˧ˮˢ ˸ˣˮˣ˩˸ˣ-DS1307   ˟˦˧ˢ ˫˧˞˸ˬ

 ,˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,ˣ˪˷ ˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .˫˧˶˥˞ ˭ˬˤ˪ ˫˧˷˧ˠ˶ ˫˧ˬˣ˷˧˧ˣ ˫˧˶ˬ˧˧˦ ,˫˧ˮˣ˸ˮ ˧˶ˠˣ˪ ,˫˧ˮˣ˰˷˪

 ˪ˣˡˣˬ ˸˞ ˸ˣ˪˧˰˧˟ ˱ˮˬ˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,ˣ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢDS1307 RTC  ˫ˢ˪˷ ˫˧˟ˣ˴˧˰ˢ ˸˞ ˶˲˷˪ ˧ˡ˩

 .˫˧ˮˣˣˠˬ ˫˧˩˶˴˪ ˫˧˧ˮ˷ˡ˥ ˸ˣˮˣ˶˸˲ ˶ˣ˴˧˪ˣ 

 ˪˷ ˸ˣ˧˴˵ˮˣ˲ ˸ˬ˧˷˶RTC : 

()begin ˪ˣˡˣˬ ˫˰ ˸˶ˣ˷˵˸ ˪˥˸˞ˬ :DS1307 RTC . 

()isrunning  ˪ˣˡˣˬ ˫˞ ˵ˡˣ˟ :DS1307 RTC  ˟  ˟˧ˠˬˣ ˪˰ˣ˲-true ˟ ˣ˞ ,˭˩ ˫˞-false .˞˪ ˫˞ 

()now ˦˵˧˧˟ˣ˞ ˢ˶˧ˤ˥ˬ :DateTime  ˪ˣˡˣˬˬ ˫˧˧˥˩ˣˮˢ ˢ˰˷ˢˣ ˨˧˶˞˸ˢ ˸˞ ˠ˴˧˧ˬˢDS1307 RTC. 

()read ˪ˣˡˣˬˬ ˫˧˧˥˩ˣˮˢ ˢ˰˷ˢˣ ˨˧˶˞˸ˢ ˸˞ ˞˶ˣ˵ :DS1307 RTC  ˢˮ˟ˬ˟ ˫˸ˣ˞ ˭˯˥˞ˬˣtmElements_t. 

()write ˪ˣˡˣˬ˪ ˣ˵˲ˣ˯˷ ˢ˰˷ˢˣ ˨˧˶˞˸ˢ ˸˞ ˟˸ˣ˩ :DS1307 RTC . 

()set ˪ˣˡˣˬ ˪˷ ˢ˰˷ˢˣ ˨˧˶˞˸ˢ ˸˞ ˶˧ˡˠˬ :DS1307 RTC  ,ˢ˵ˡ ,ˢ˰˷ ,˫ˣ˧ ,˷ˡˣ˥ ,ˢˮ˷) ˫˧ˡˡˣ˟ ˭ˬˤ ˧˟˧˩˶ ˸ˣ˰˴ˬ˞˟

.(ˢ˧˧ˮ˷ 
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()adjust ˪ˣˡˣˬ ˪˷ ˭ˬˤˢ ˸˞ ˭ˮˣˣ˩ˬ :DS1307 RTC  .(ˢ˧˧ˮ˷ ,ˢ˵ˡ ,ˢ˰˷ ,˫ˣ˧ ,˷ˡˣ˥ ,ˢˮ˷) ˫˧ˡˡˣ˟ ˭ˬˤ ˧˟˧˩˶ ˸ˣ˰˴ˬ˞˟ 

()chipPresent ˪ˣˡˣˬ ˫˞ ˵ˡˣ˟ :DS1307 RTC ˟ ˟˧ˠˬˣ ˫˧˧˵-true ˟ ˣ˞ ,˭˩ ˫˞-false .˞˪ ˫˞ 

 ˸˪˰˲ˢ˪ ˡˣ˵ ˭˪ˢ˪RTC. 

#include  <Wire.h>  

#include  <DS1307RTC.h>  

  

void  setup ()  {  

  Serial . begin ( 9600 );  

  while  (! Serial )  ;  //  Wait  for  Serial  Monitor  to  open  

   

  //  Initialize  the  I2C  communication  

  Wire . begin ();  

   

  //  Check  if  the  RTC is  running  

  if  (! RTC. isrunning ())  {  

    Serial . println ( "RTC is  NOT running!" );  

    //  Uncomment the  line  below  to  set  the  RTC to  the  date  and  time  

this  sketch  was compiled  

    //RTC.begin(DateTime(__DATE__,  __TIME__));  

  }  

}  

  

void  loop ()  {  

  //  Get  the  current  time  from  the  RTC 

  DateTime  now = RTC. now();  

   

  //  Print  the  current  date  and  time  to  Serial  Monitor  

  Serial . print ( now. year (),  DEC);  

  Serial . print ( '/' );  

  Serial . print ( now. month (),  DEC);  

  Serial . print ( '/' );  

  Serial . print ( now. day (),  DEC);  

  Serial . print ( "  " );  

  Serial . print ( now. hour (),  DEC);  

  Serial . print ( ':' );  

  Serial . print ( now. minute (),  DEC);  

  Serial . print ( ':' );  

  Serial . print ( now. second (),  DEC);  

  Serial . println ();  

   

  delay ( 1000 );  //  Delay  for  1 second  

}  
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 ˵˶˲6 ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ .hƴŜ ²ƛǊŜ . 
 :ˡ˥˞ ˦ˣ˥ ˪ˣ˵ˣ˦ˣ˶˲˪ ˞ˣ˟ˬ 

 ˪ˣ˵ˣ˦ˣ˶˲One-Wire   ˧ˡ˧ ˪˰ ˥˸ˣ˲˷ ˸˧˶ˣ˦ ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ ˞ˣˢDallas Semiconductor  ˫ˣ˧˩)Maxim 

Integratedˣ˶˵˧ˬ ˭˧˟ ˸˶ˣ˷˵˸˪ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ ˞ˣˢ .(ˢ˵˶˞ˢ˪ ˱˯ˣˮ˟) ˡˡˣ˟ ˦ˣ˥ ˪˰ ˫˧ˮˣ˸ˮ ˸˶˟˰ˢ ˶˷˲˞ˬˢ (-  ˫˧˶˵˟

 ˭ˣˠ˩)ESP32 ˪ˣ˵ˣ˦ˣ˶˲ ˸˞ ˵˶˲ˮ ,ˢˤ ˦˶ˣ˲ˬ ˶˟˯ˢ˟ .˸ˣˬ˧˞ ˧ˮˣˬ˧˯˞ˣ ˭ˣ˶˩˧ˤ ˧˟˟˷ ,ˢ˶ˣ˦˶˲ˬ˦ ˧ˮ˷˧˧˥ ˭ˣˠ˩ ˫˧ˮ˵˸ˢˣ (One-

Wire ˣ˶˵˧ˬ˟ ˣ˸ˣ˞ ˫˷˧˧˪ ˭˸˧ˮ ˡ˴˧˩ ˵ˣˡ˟ˮˣ ˭˧˲˧˦ ˭˧˲˧˦- ˶˵˟ESP32 . 

1 :ˡ˧˥˧ ˦ˣ˥ ˸˶ˣ˷˵˸ . 

 ˪ˣ˵ˣ˦ˣ˶˲ ,ˤˬ˶ˬ ˫˷ˢ˷ ˧˲˩One-Wire  ˧ˮˣ˩˯˥ ˭ˣ˶˸˲˪ ˣ˸ˣ˞ ˨˲ˣˢ ˢˤ .ˢ˵˶˞ˢ ˶ˣ˟˧˥˪ ˱˯ˣˮ˟ ,˸˶ˣ˷˵˸˪ ˡˡˣ˟ ˦ˣ˥ ˵˶ ˷˶ˣˡ

.˫˧˦ˣ˥ˢ ˶˲˯ˬ ˸˞ ˫˴ˬ˴˪ ˧ˣ˴˶ ˫ˢ˟˷ ˫˧ˬˣ˷˧˧ ˶ˣ˟˰ 

2 :˭ˬˤ ˫ˣ˥˸ ˧ˣ˟˧˶ . 

 ˪ˣ˵ˣ˦ˣ˶˲ ˪˷ ˸ˣ˧ˤ˩˶ˬˢ ˸ˣˮˣ˩˸ˢ ˸˥˞One-Wire    ˸ˣ˰˴ˬ˞˟ ˫˧ˡˡˣ˵ˬ ˫˧ˮˣ˸ˮˢ .˭ˬˤ ˫ˣ˥˸ ˧ˣ˟˧˶˟ ˣ˪˷ ˷ˣˬ˧˷ˢ ˞˧ˢ

.˦ˣ˥ ˣ˸ˣ˞ ˪˰ ˫˧˶˧˷˩ˬ˪ ˪ˬ˷˥ ˸˵˲˯˞ ˫ˠˣ ˫˧ˮˣ˸ˮ ˸˶˟˰ˢ ˫ˠ ˶˷˲˞ˬ˷ ˢˬ ,ˡ˧˥˧ˢ ˦ˣ˥ˢ ˪˰ ˫˧˯˪ˣ˲ˢ ˨˷ˬ ˪˷ ˸ˣ˧˴˞˧˶ˣ 

3 :(˪ˣ˥˸˞) ˸ˣ˥˩ˣˮ ˵˲ˣˡ . 

ˢ ˵˧˲˞˟ ˸˶ˣ˷˵˸ˢ-One-Wire ) ˧˷˞˶ˢ ˭˵˸ˢ ,˸˶ˣ˷˵˸ ˫ˣˤ˧˪ ˧ˡ˩ .˪ˣ˥˸˞ ˸ˣ˞˩ ˷ˬ˷ˬˢ ,˸ˣ˥˩ˣˮ ˯˪ˣ˲˟ ˢ˪˧˥˸ˬESP32 (

  ˭˵˸ˢˬ ˸ˣ˥˩ˣˮˢ ˵˲ˣˡ ˸˟ˣˠ˸ ˧ˡ˧ ˪˰ ˸ˮˬˣ˯ˬ ˡ˟˰ ˶˧˷˩ˬ ˪˷ ˸ˣ˥˩ˣˮˢ .ˣ˸ˣ˞ ˶˶˥˷ˬ ˤ˞ˣ ˨ˣˬˮ ˫˧ˮˣ˸ˮˢ ˣ˵ ˸˞ ˰ˠ˶˪ ˨˷ˣˬ

.ˡ˟˰ˢ 

4:˫˧ˮˣ˸ˮ ˸˶˟˰ˢˣ ˢˡˣ˵˲ . 

  ˭ˣˬˤ˸˟ ˰ˡ˧ˬ ˡˣˡ˧˵ ˧ˡ˧ ˪˰ ˡ˟˰ˢ ˶˧˷˩ˬ˪ ˫˧ˮˣ˸ˮ ˶ˡ˷˪ˣ ˸ˣˡˣ˵˲ ˵˧˲ˮˢ˪ ˪ˣ˩˧ ˧˷˞˶ˢ ˶˧˷˩ˬˢ ,˸ˣ˥˩ˣˮˢ ˸ˬ˧˰˲ ˶˥˞˪

 .˸ˬ˧ˣ˯ˬ ˭ˣˬˤ˸ ˸˧ˮ˟˸ ˧ˡ˧ ˪˰ ˸ˣˠ˴ˣ˧ˬ ˸ˣ˧˟˧˯ ˪˩ ˶˷˞˩ ,˸ˣ˧˟˧˯ ˶˥˞ ˦˧˟ ˫˧˶˟˰ˣˬ ˫˧˧˶˞ˮ˧˟ ˫˧ˮˣ˸ˮ .˫˧ˮˣ˸ˮˢ ˣ˵˟ ˫˧˯˪ˣ˲ˢ 

5 :(˧˪˧˲˦ ˥ˣ˩) ˥ˣ˩ ˸˵˲˯˞ . 

 ˪ˣ˵ˣ˦ˣ˶˲ ,˫˧ˮˣ˸ˮ ˸˶˟˰ˢ˪ ˱˯ˣˮ˟One-Wire  ˧ˮ˵˸ˢˬ ˵˪˥ .˦ˣ˥ ˣ˸ˣ˞ ˪˰ ˫˧˶˧˷˩ˬ˪ ˪ˬ˷˥ ˸˵˲˯˞˟ ˫ˠ ˨ˬˣ˸One-Wire 

.˸˶ˣ˷˵˸ˢ ˨˪ˢˬ˟ ˫˧ˮˣ˸ˮˢ ˣ˵ˬ ˪ˬ˷˥ ˫˧˟˞ˣ˷ ˫ˢ ˣ˟˷ ,˧˪˧˲˦ ˪ˬ˷˥ ˟˴ˬ˟ ˪ˣ˰˲˪ ˫˧˪ˣ˩˧ 

6 :ˢ˩˧˷ˬ ˡˠˮ . 

) ˪ˬ˷˥ˢ ˸˵˲˯˞˪ ˫˧ˮˣ˸ˮˢ ˣ˵ ˭˧˟ ˶˟ˣ˥ˬ ˢ˩˧˷ˬ ˡˠˮVCC ˞ˣˢ ˶˷˞˩ ˢˢˣ˟ˠ ˸˧ˠˣ˪ ˢˬ˶˟ ˶˞˷˧˧ ˫˧ˮˣ˸ˮˢ ˣ˵˷ ˥˧˦˟ˢ˪ ˧ˡ˩ (

  ˯ˣ˟ˣ˦ˣ˞˟ ˸˶ˣ˷˵˸ˢ ˪˷ ˸ˣˮ˧ˬ˞ˢˣ ˸ˣ˶˧ˢˬˢ ˪˰ ˰˧˲˷ˬ ˨ˣ˷ˬˢ ˡˠˮˢ ˪˷ ˨˶˰ˢ .˭˵˸ˢ ˧ˡ˧ ˪˰ ˨ˣˬˮ ˪˧˰˲ ˭˲ˣ˞˟ ˪˰˲ˣˬ ˣˮ˧˞

One-Wire . 

˟ ˫ˣ˷˧˧-ESP32 : 

 ˪ˣ˵ˣ˦ˣ˶˲ ˸˰ˬ˦ˢOne-Wire  ˣ˶˵˧ˬ˟- ˶˵˟ESP32  s  ˧ˮ˧˲ˬ ˡ˥˞ ˸˶ˡˠˢ˟ ˪˪˩ ˨˶ˡ˟ ˢ˩ˣ˶˩-GPIO  ˫˧ˮˣ˸ˮˢ ˣ˵˩ ˪ˣ˰˲˪

  ˸˧˧˶˲˯ ˭ˣˠ˩ ˸ˣ˧˶˲˯˟ ˷ˬ˸˷ˢ˪ ˭˸˧ˮ .˪ˣ˵ˣ˦ˣ˶˲ˢ ˪˷ ˭ˣˬˤ˸ˢ ˸ˣ˷˧˶ˡ˪ ˫˞˸ˢ˟ ˫˧ˮˣ˸ˮ ˪˟˵˪ˣ ˶ˡ˷˪ ˣ˟˴ˬ˟ ˢ˦˧˪˷ˣ

OneWire   ˧ˮ˵˸ˢ ˫˰ ˸˶ˣ˷˵˸ˢ ˸˞ ˦˷˲˪ ˧ˡ˩One-Wire   ˪˷ ˫˧˦˵˧ˣ˶˲˟ESP32 . 

˪ :˫ˣ˩˧˯ 

 ˪ˣ˵ˣ˦ˣ˶˲One-Wire   ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .ˡˡˣ˟ ˦ˣ˥ ˪˰ ˫˧ˮˣ˸ˮ ˸˶˟˰ˢ ˶˷˲˞ˬˢ ˪˧˰˧ˣ ˦ˣ˷˲ ˸˧˶ˣ˦ ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ ˞ˣˢ

 ˪˷ ˫˧˦˵˧ˣ˶˲˟ ˢ˸˰ˬ˦ˢˣ ˦˧˟ ˶˥˞ ˦˧˟ ˣ˸˪ˣ˰˲ESP32 ˧ˮ˵˸ˢ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˫˰ ˵˷ˬˬ˸ˢ˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,One Wire 

 .˸ˣˬ˧˞ˣ ˫˧ˮˣ˸ˮ ˫ˣ˷˧˶ ,ˢ˶ˣ˦˶˲ˬ˦ ˸˷˧˥ ˪˪ˣ˩ ,˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧ ˶ˣ˟˰ 

 

˞˪ˬ ˰ˡ˧ˬ˪) :Bussysteme.pdf-Wire-https://www.mikrocontroller.net/attachment/239139/One  .( 

http://www.robokit.co.il/
https://www.mikrocontroller.net/attachment/239139/One-Wire-Bussysteme.pdf
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ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 ˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥5I¢нн. 

  

 ˭˷˧˧˥ ˸ˮ˟ˢDHT22˱˧˵ˬ ˨˧˶ˡˬ : 

 ˭˷˧˧˥DHT22 ˫˷˟ ˫ˠ ˰ˣˡ˧ˢ ,AM2302 ˵˲˯ˬ ˞ˣˢ .˟˥˶ˮ ˷ˣˬ˧˷ ˪˰˟ˣ ˧˸˧˪˩˸ ˟˶ ˧˪˦˧ˠ˧ˡ ˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥ ˞ˣˢ ,

 ˸ˣ˩˶˰ˬ ,˧˸˟˧˟˯ ˶ˣ˦˧ˮ˟ ˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˸˧˯˥˧ ˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˸ˣ˵˧ˣˡˬ ˸ˣ˞˧˶˵HVAC ,

  ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˥˸˲ˬˢ ˸ˣˮˣ˩˸ ˸˞ ˶ˣ˵˥ˮ ,ˢˤ ˶ˬ˞ˬ˟ .ˡˣ˰ˣ ˶˧ˣˣ˞ ˠˤˬ ˸ˣˮ˥˸

 ˭˷˧˧˥DHT22. 

:˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

 ˭˷˧˧˥ :˧˪˦˧ˠ˧ˡ ˭˷˧˧˥DHT22  ˵˷ˬˬ˸ˢ ˪˰ ˪˵ˬ˷ ˢˬ ,˧˪˦˧ˠ˧ˡ ˦ˬ˶ˣ˲˟ ˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˧ˮˣ˸ˮ ˞˧˴ˣˬ˷ ˧˪˦˧ˠ˧ˡ ˭˷˧˧˥ ˞ˣˢ

ˣ˶˵˧ˬ ˫˰- .˫˧˶˵˟ 

 ˪˷ ˢ˶ˣ˦˶˲ˬ˦ ˵ˣ˧ˡ ˫˰ :ˢˣ˟ˠ ˵ˣ˧ˡÑ0.5ÁC   ˪˷ ˸ˣ˥˪ ˵ˣ˧ˡˣÑ2%ˢ ,-DHT22 .ˢ˟˧˟˯ ˧˞ˮ˸ ˶ˣ˦˧ˮ˪ ˸ˣˮ˧ˬ˞ ˸ˣˡ˧ˡˬ ˵˲˯ˬ 

 ˭˷˧˧˥ :˟˥˶ ˢ˪ˣ˰˲ ˥ˣˣ˦DHT22  ˭˧˟ ˸ˣ˰ˮˢ ˸ˣ˶ˣ˦˶˲ˬ˦ ˡˣˡˬ˪ ˪ˣ˩˧-40ÁC  ˡ˰80ÁC  ˭˧˟ ˢ˰ˮˢ ˸˧˯˥˧ ˸ˣ˥˪ˣ0% ˪ -

100%. 

 ˭˷˧˧˥˪ :˶˧ˢˬ ˢ˟ˣˠ˸ ˭ˬˤDHT22  .˸ˬ˞ ˭ˬˤ˟ ˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣ˞˧˶˵ ˵˲˯˪ ˣ˪ ˶˷˲˞ˬˢ ,˶˧ˢˬ ˢ˟ˣˠ˸ ˭ˬˤ ˷˧ 

 ˭˷˧˧˥ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴DHT22   ˫˧˧ˮˣ˩˯˥ ˫˧˟ˣ˴˧˰ˣ ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ ,˨ˣˬˮ ˵˲˯ˢ˟ ˪˰ˣ˲

 .ˢ˧ˠ˶ˮ˞˟ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

 ˭˷˧˧˥DHT22  ˦ˮˬ˪˞ ,˶˧ˣˣ˞˪ ˱˷˥ˮ ˞ˣˢ ˶˷˞˩ .ˢ˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ˪ ˶ˣ˦˯˧ˬ˶˸ˣ ˧˪ˣ˟˧˵ ˸ˣ˥˪ ˸˷˧˥ ˦ˮˬ˪˞˟ ˷ˬ˸˷ˬ

  ˸ˣ˸ˣ˞˪ ˪ˣ˟˧˵˟ ˣ˪˪ˢ ˫˧˧ˣˮ˧˷ˢ ˸˞ ˶˧ˬˬ ˭˷˧˧˥ˢ .˪ˣ˟˧˵˟ ˫˧˧ˣˮ˧˷˪ ˫˶ˣˠ˷ ˢˬ ,˸ˣ˥˪ ˶˶˥˷ˬ ˣ˞ ˠ˲ˣ˯ ˸ˣ˥˪ˢ ˸˷˧˥

 s ˣ ,ˢ˶ˣ˦˶˲ˬ˦ˢ ˸˞ ˡˡˣˬ ˶ˣ˦˯˧ˬ˶˸ˢ ,˪˧˟˵ˬ˟ .˸˧˯˥˧ ˸ˣ˥˪ ˫˧ˠ˴˧˧ˬˢ ˫˧˧˪˦˧ˠ˧ˡ ˧ˠˣ˪ˮ˞ˢ ˢ˶ˣ˦˶˲ˬ˦ˢ ˸ˣ˞ ˸˞ ˶˧ˬˬ ˭˷˧˧˥

 ˭˷˧˧˥ .˧˪˦˧ˠ˧ˡ ˦ˬ˶ˣ˲˪DHT22  .˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˸ˣ˵˧ˣˡˬ ˸ˣ˞˧˶˵ ˵˲˯˪ ˧ˡ˩ ˣ˪˪ˢ ˫˧˧˪˦˧ˠ˧ˡˢ ˸ˣ˸ˣ˞ˢ ˸˞ ˟˪˷ˬ 

:˸ˣˮˣ˶˸˧ 

 ˭˷˧˧˥ :ˢˣ˟ˠ ˵ˣ˧ˡDHT22  .˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˟ ˫˧ˮ˧ˬ˞ ˫˧˰ˣ˴˧˟ ˥˧˦˟ˬ˷ ˢˬ ,˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣˡ˧ˡˬ˟ ˢˣ˟ˠ ˵ˣ˧ˡ ˰˧˴ˬ 

 ˭˷˧˧˥ ,ˣ˪˷ ˦ˣ˷˲ˢ ˵˷ˬˬˢˣ ˧˪˦˧ˠ˧ˡˢ ˦˪˲ˢ ˫˰ :˷ˣˬ˧˷˪ ˪˵DHT22 ˣ˶˵˧ˬ ˧˯˯ˣ˟ˬ ˫˧˦˵˧ˣ˶˲˟ ˟ˣ˪˧˷˪ ˪˵- .˶˵˟ 

http://www.robokit.co.il/


мрм 
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 ˭˷˧˧˥ :˧ˮˣ˩˯˥DHT22   ˫˧ˮ˶˴˧ ,˫˧˟˟ˣ˥˪ ˷˧ˠˮ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˶˧˟˯ ˶˧˥ˬ˟ ˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˸ˣ˵˧ˣˡˬ ˸ˣˡ˧ˡˬ ˵˲˯ˬ

.ˡ˥˞˩ ˫˧ˮ˰ˣ˴˵ˬˣ 

 ˭˷˧˧˥ :˸ˣ˧ˡˡ˴DHT22  ˸ˣ˩˶˰ˬ ,ˢˬˬ˥ ˸˶˵˟ ,˧ˬ˧ˮ˲ ˫˧˪˵˞ ˶ˣ˦˧ˮ ˸ˣ˟˶˪ ,˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ˪ ˫˧˞˸ˬHVAC ˸ˣˮ˥˸ ,

 .ˡˣ˰ˣ ˶˧ˣˣ˞ ˠˤˬ 

 ˭˷˧˧˥ ˪˷ ˪˵˷ˬ ˪˵ˢˣ ˧˦˵˲ˬˣ˵ˢ ˟ˣ˴˧˰ˢ :˧˦˵˲ˬˣ˵ ˟ˣ˴˧˰DHT22  .˪˪˥˟ ˸ˣ˪˟ˠˣˬ ˸ˣ˟˧˟˯˟ ˢ˪˵ ˢˮ˵˸ˢ ˶˷˲˞ˬ 

 :˫˧ˬˣ˷˧˧ 

 ˭˷˧˧˥ :˧˸˟˧˟˯ ˶ˣ˦˧ˮDHT22   ˸ˣ˟˧˟˯˟ ˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣˬ˶ ˸ˡ˧ˡˬ˪ ˸ˣ˧˸˟˧˟˯ ˶ˣ˦˧ˮ ˸ˣ˩˶˰ˬ˟ ˳ˣ˲ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ

 .˸ˣ˧ˮˣ˴˧˥ˣ ˸ˣ˧ˬ˧ˮ˲ 

 ˸ˣ˩˶˰ˬHVAC) ˶˧ˣˣ˞ ˠˣˤ˧ˬˣ ˶ˣ˶ˣˣ˞ ,˫ˣˬ˧˥ ˸ˣ˩˶˰ˬ˟ :HVAC ˭˷˧˧˥ ,(DHT22  ˸˶˵˟˪ ˢ˟˧˟˯ˢ ˧˞ˮ˸ ˪˰ ˟ˣ˷ˬ ˵˲˯ˬ

 .˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ 

 ˭˷˧˧˥ :˶˧ˣˣ˞ ˠˤˬ ˸ˣˮ˥˸DHT22  .˸ˬ˞ ˭ˬˤ˟ ˶˧ˣˣ˞ ˠˤˬ ˧ˮˣ˸ˮ ˭˸ˬˣ ˢ˶˧˲˯ˣˬ˦˞ ˧˞ˮ˸ ˸ˡ˧ˡˬ˪ ˶˧ˣˣ˞ ˠˤˬ ˸ˣˮ˥˸˟ ˷ˬ˷ˬ 

 ˭˷˧˧˥ ,˸ˣˮˮˠˣ ˸ˣ˞˪˵˥ ˧ˬˣ˷˧˧˟ :ˢˬˬ˥ ˸˶˵˟DHT22  ˧˶ˡ˥˟ˣ ˸ˣˬˬ˥˟ ˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣˬ˶ ˪˷ ˢ˶˵˟ˣ ˶ˣ˦˧ˮ˪ ˷ˬ˷ˬ

 .˪ˣˡ˧ˠ 

 ˭˷˧˧˥ :˸˧ˬ˧ˮ˲ ˫˧˪˵˞ ˸˶˵˟DHT22   ˶ˣ˦˧ˮ ˧ˡ˧ ˪˰ ˫˧˧˶˥˯ˬ ˫˧ˮ˧˧ˮ˟ˣ ˫˧ˡ˶˷ˬ ,˫˧˸˟˟ ˥ˣˮ ˧ˬ˧ˮ˲ ˫˧˪˵˞ ˪˰ ˶ˣˬ˷˪ ˶ˤˣ˰

 .˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣˬ˶ 

 :˷ˣˬ˧˷ ˧˪ˣ˵˧˷ 

 ˭˷˧˧˥ :˪ˣ˧˩DHT22  ˷ˣˬ˧˷ ˶˥˞˪ ˣ˞ ˸ˣ˷˵ ˸ˣ˟˧˟˯˟ ˡ˥ˣ˧ˬ˟ ,˭ˬˤ ˨˶ˣ˞˪ ˵ˣ˧ˡ ˪˰ ˶ˣˬ˷˪ ˧ˡ˩ ˧˸˲ˣ˵˸ ˪ˣ˧˩ ˷ˣ˶ˡ˪ ˧ˣ˷˰

 .˨˷ˣˬˬ 

 ˭˷˧˧˥˷ ˞ˡˣ :ˢ˪˰˲ˢ ˧˞ˮ˸DHT22 .˸ˣ˵˧ˣˡˬ ˸ˣˡ˧ˡˬ ˥˧˦˟ˢ˪ˣ ˵ˤˮ ˰ˣˮˬ˪ ˧ˡ˩ ˣˮ˧ˣ˴˷ ˸ˣ˥˪ˢˣ ˢ˶ˣ˦˶˲ˬ˦ˢ ˧˥ˣˣ˦˟ ˪˰˲ˣˬ 

 ˭˷˧˧˥ ˪˷ ˭ˣ˩ˮ ˢ˟˩˶ˢ ˫ˣ˵˧ˬ :ˢ˟˩˶ˢ ˫ˣ˵˧ˬDHT22  ˭˷˧˧˥ˢ ˸˟˴ˢˬ ˰ˮˬ˧ˢ .˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˪˷ ˸ˣ˵˧ˣˡˬ ˸ˣˡ˧ˡˬ˪ ˧ˮˣ˧˥

.ˣ˧˸ˣ˞˧˶˵ ˪˰ ˰˧˲˷ˢ˪ ˫˧˪ˣ˪˰˷ ˸ˣ˥˪ ˸ˣ˶ˣ˵ˬ ˣ˞ ˶˧˷˧ ˷ˬ˷ ˶ˣ˞ ,˫ˣ˥ ˸ˣ˶ˣ˵ˬ ˸˟˶˵˟ 

 ˭˷˧˧˥˪ ˫˧˟˧˴˧ ˸˶ˣ˷˵˸ˣ ˥˸ˬ ˸ˣ˸ˣ˞ ˥˦˟ˢ :˸ˣ˞ ˸ˣ˟˧˴˧DHT22 .˸ˣ˞ ˸ˣ˰˶˲ˢ ˣ˞ ˫˧ˮˣ˸ˮ ˸˸˥˷ˢ ˰ˣˮˬ˪ ˧ˡ˩ 

  ˸ˣ˟˧˟˯˟ ˡ˥ˣ˧ˬ˟ ,˫˧ˮ˷˧˧˥ˢ ˸ˣ˞˧˶˵˟ ˫˧ˠ˧˶˥ˣ ˫˧˷˰˶ ˭ˮ˯˪ ˧ˡ˩ ˫˧ˮˣ˸ˮ ˡˣ˟˧˰˪ ˫˧ˬ˧˞˸ˬ ˫˧ˬ˸˧˶ˣˠ˪˞ ˰ˬ˦ˢ :˫˧ˮˣ˸ˮ ˡˣ˟˧˰

 .˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦˟ ˫˧˶˧ˢˬ ˫˧˧ˣˮ˧˷ ˫˰ ˸ˣ˧ˬˮ˧ˡ 

 :˫ˣ˩˧˯ 

 ˭˷˧˧˥DHT22   ˷ˣˬ˧˷ˢ ˸ˣ˪˵ ,ˢˣ˟ˠˢ ˵ˣ˧ˡˢ ˫˰ .˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˟ ˸ˣ˥˪ˣ ˢ˶ˣ˦˶˲ˬ˦ ˸ˡ˧ˡˬ˪ ˧ˮˣ˩˯˥ˣ ˭˧ˬ˞ ˭ˣ˶˸˲ ˰˧˴ˬ

 ˭˷˧˧˥ ,ˣ˪˷ ˸ˣ˧ˮˣˠ˟˶ˢˣDHT22  ˸ˣ˩˶˰ˬ ,˧˸˟˧˟˯ ˶ˣ˦˧ˮ˪ ˟˦˧ˢ ˫˧˞˸ˬHVAC ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .ˡˣ˰ˣ ˶˧ˣˣ˞ ˠˤˬ ˸ˣˮ˥˸ ,

 ˭˷˧˧˥ ˸˞ ˸ˣ˪˧˰˧˟ ˱ˮˬ˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,ˣ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,ˣ˪˷ ˸ˣˮˣ˩˸ˢ

DHT22  .˫˧ˮˣˣˠˬ ˫˧˩˶˴˪ ˫˧˧ˮ˷ˡ˥ ˸ˣˮˣ˶˸˲ ˶ˣ˴˧˪ˣ ˫ˢ˪˷ ˫˧˟ˣ˴˧˰ˢ ˸˞ ˶˲˷˪ ˧ˡ˩ 

 ˭˷˧˧˥˪ ˢ˪˰˲ˢ ˡˣ˵ ˭˪ˢ˪DHT22. 

#include  <DHT.h>  

  

#define  DHT_PIN 2      //  Pin  connected  to  the  DHT22 sensor  

#define  DHT_TYPE DHT22 //  DHT sensor  type  

  

DHT dht ( DHT_PIN,  DHT_TYPE);  

  

void  setup ()  {  

  Serial . begin ( 9600 );  
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  dht . begin ();  

}  

  

void  loop ()  {  

  delay ( 2000 );  //  Wait  for  2 seconds  between  readings  

  

  //  Read temperature  and  humidity  data  from  the  sensor  

  float  temperature  = dht . readTemperature ();  

  float  humidity  = dht . readHumidity ();  

  

  //  Check  if  any  reads  failed  

  if  ( isnan ( temperature )  ||  isnan ( humidity ))  {  

    Serial . println ( "Failed  to  read  from  DHT sensor!" );  

    return ;  

  }  

  

  //  Print  temperature  and  humidity  to  Serial  Monitor  

  Serial . print ( "Temperature:  " );  

  Serial . print ( temperature );  

  Serial . print ( "  °C,  Humidity:  " );  

  Serial . print ( humidity );  

  Serial . println ( "  %");  

}  
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 ˵˶˲7 .˫˧ˡ˥ˣ˧ˬ ˫˧˟˧˩˶ ˸˪˰˲ˢ . 

 .˧ˮˣ˯ ˢ˶˦˪ˣ˞ ˵˥˶ˬ ˭˷˧˧˥ 

  

 ˧ˮˣ˯˞˶˦˪ˣ˞ˢ ˭˷˧˧˥ˢ ˸ˮ˟ˢSRF05 ˱ ˧˵ˬ ˨˧˶ˡˬ : 

-sSRF05  ,ˢ˵˧˦ˣ˟ˣ˶˟ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ ˞ˣˢ .ˣ˪˷ ˸ˣ˧ˮˣˠ˟˶ˢˣ ˵ˣ˧ˡˢ ,ˣ˸ˣ˦˷˲˟ ˰ˣˡ˧ˢ ˧˶˪ˣ˲ˣ˲ ˧˪ˣ˵ ˵˥˶ˬ ˭˷˧˧˥ ˞ˣˢ

  ˭ˣ˶˵˰ ,˥˸˲ˬˢ ˸ˣˮˣ˩˸ ˸˞ ˶ˣ˵˥ˮ ,ˢˤ ˶ˬ˞ˬ˟ .˵˥˶ˬ ˸ˡ˧ˡˬ ˸ˣ˪ˣ˩˧ ˫˧˷˶ˣˡˢ ˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲ˣ ˢ˧˴ˬˣ˦ˣ˞

˪ˣ˞ˢ ˭˷˧˧˥ˢ ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˧ˮˣ˯˞˶˦SRF05 . 

:˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

 ˭˷˧˧˥ :˧˪ˣ˵ ˵˥˶ˬ ˸˷˧˥SRF05  ˦˵˧˧˟ˣ˞ˬ ˳ˣ˲˵˪ ˫˧˯˪ˣ˲˪ ˥˵ˣ˪˷ ˭ˬˤˢ ˟ˣ˷˧˥ˣ ˫˧˧˪ˣ˵ ˫˧˯˪ˣ˲ ˸˦˧˪˲ ˧ˡ˧ ˪˰ ˵˥˶ˬ ˡˡˣˬ

.˭˷˧˧˥˪ ˶ˣˤ˥˪ˣ 

 ˪˷ ˢ˧˴ˣ˪ˣˤ˶ ˫˰ :ˢˣ˟ˠ ˵ˣ˧ˡ1   ˡ˰ ˪˷ ˵ˣ˧ˡˣ ˬ"˯3 ˢ ,ˬ"ˬ-SRF05 .˸ˣˮˣ˷ ˸ˣ˟˧˟˯˟ ˸ˣ˵˧ˣˡˬ ˵˥˶ˬ ˸ˣˡ˧ˡˬ ˵˲˯ˬ 

 ˪˷ ˥ˣˣ˦˟ ˫˧ˬ˴˰ ˸ˣˢˤ˪ ˪ˣ˩˧ ˭˷˧˧˥ˢ :˟˥˶ ˢ˪ˣ˰˲ ˥ˣˣ˦2   ˡ˰ ˬ"˯450  ˵˥˶ˬ ˸˷˧˥ ˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˬ"˯

.ˡ˥˞˩ ˨ˣ˶˞ˣ ˶˴˵ 

ˢ :˦ˣ˷˲ ˵˷ˬˬ-SRF05 ˣ˶˵˧ˬ ˫˰ ˶˷˵˸ˬ-  ˫˧˦˵˧ˣ˶˲˟ ˣ˟ˣ˪˧˷ ˪˰ ˪˵ˬ˷ ˢˬ ,˦ˣ˷˲ ˡˢˣ ˶ˠ˧˶˦ ˵˷ˬˬ ˸ˣ˰˴ˬ˞˟ ˫˧˶˵˟

.˫˧˧ˮˣ˶˦˵˪˞ 

ˢ ,˨ˣˬˮ ˵˲˯ˢ˟ ˪˰ˣ˲ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴-SRF05 .ˢ˧ˠ˶ˮ˞˟ ˫˧˧ˮˣ˩˯˥ ˫˧ˮˣˮ˩˸ˣ ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ 

 ˪˰ ˟˪ ˣˬ˧˷ :˫ˠˣˡ ˭˷˧˧˥˷ ˢ˟˧˟˯ 
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 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

 ˧ˮˣ˯˞˶˦˪ˣ˞ˢ ˭˷˧˧˥ˢSRF05 ˪˰ ˫˧˯˪ˣ˲ ˪˷ ˳˶˲ ˦˪ˣ˲ ˞ˣˢ .ˡˢˢ ˭ˣ˶˵˰ ˯˧˯˟ ˪˰ ˪˰ˣ˲-  ˥˵ˣ˪˷ ˭ˬˤˢ ˸˞ ˡˡˣˬˣ ˫˧˧˪ˣ˵

  ˭ˬˤˢ ˪˰ ˯˯˟˸ˢ˟ ˦˵˧˧˟ˣ˞˪ ˵˥˶ˬˢ ˸˞ ˟˷˥ˬ ˭˷˧˧˥ˢ ˭˩ˬ ˶˥˞˪ .˭˷˧˧˥˪ ˶ˣˤ˥˪ˣ ˣˮˬˬ ˱˵˸˷ˢ˪ ,˫˴˰˪ ˶ˣ˟˰˪ ˫˧˯˪ˣ˲˪

˥˧˪˷ ˭˧˟ ˢ˧ˢ˷ˢˢ ˸ˡ˧ˡˬ ˧ˡ˧ ˪˰ .˫˧˧ˮˣ˯˞˶˦˪ˣ˞ˢ ˫˧˯˪ˣ˲ˢ ˪˷ ˟ˣ˷ˣ ˨ˣ˪ˢ ˟ˣ˟˧˯˪ ˥˵ˣ˪˷  ˵˲ˣˡ ˸˪˟˵ ˭˧˟˪ ˵ˡˢˢ ˵˲ˣˡ ˸

ˢ ,ˡˢˢ-SRF05  .ˣ˪˷ ˢ˧˧˞˶ˢ ˢˡ˷˟ ˫˧˦˵˧˧˟ˣ˞˪ ˵˥˶ˬˢ ˸˞ ˵˧ˣˡˬ˟ ˰ˣ˟˵˪ ˪ˣ˩˧ 

5ƛǎǘŀƴŎŜ όƛƴ ŎƳύ Ґ όŜƭŀǇǎŜŘ ǝƳŜ ϝ ǎƻǳƴŘ ǾŜƭƻŎƛǘȅ όопл Ƴκǎύύ κ млл κ н 

:˸ˣˮˣ˶˸˧ 

 ˭˷˧˧˥ :˵ˣ˧ˡSRF05   ˦ˣˣ˧ˮˣ ˫ˣ˵˧ˬ ˸ˣˬ˧˷ˬ˪ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˵˥˶ˬ ˸ˣˡ˧ˡˬ˟ ˫˧ˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶ˣ ˵ˣ˧ˡ ˰˧˴ˬ

 .˫˧˵˧ˣˡˬ 

 ˭˷˧˧˥ ,ˣ˪˷ ˦ˣ˷˲ˢ ˵˷ˬˬˢˣ ˟˥˶ˢ ˢ˪ˣ˰˲ˢ ˥ˣˣ˦ ˫˰ :˸ˣ˧ˡˡ˴SRF05   ˪˷ ˟˥˶ ˭ˣˣˠˬ˟ ˣ˟ ˷ˬ˸˷ˢ˪ ˭˸˧ˮˣ ˧˸˧˪˩˸ ˟˶ ˞ˣˢ

.ˡˣ˰ˣ ˢ˧ˮ˥˟ ˰ˣ˧˯ ,˫˧˪ˣ˷˩ˬ ˧ˣˢ˧ˤ ,ˢ˵˧˦ˣ˟ˣ˶ ˸ˣ˟˶˪ ,˫˧ˬˣ˷˧˧ 

˸ˣ˪˰- ˭˷˧˧˥ :˸˪˰ˣ˸SRF05    ˫˧ˮ˶˴˧ ,˫˧˟˟ˣ˥˪ ˷˧ˠˮ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˶˧˟˯ ˶˧˥ˬ˟ ˸ˣˮ˧ˬ˞ ˵˥˶ˬ ˸˷˧˥ ˸ˣ˪ˣ˩˧ ˵˲˯ˬ

.ˡ˥˞˩ ˫˧ˮ˰ˣ˴˵ˬˣ 

 ˭˷˧˧˥ :˷ˣˬ˧˷ ˸ˣ˪˵SRF05   ˣ˪˷ ˫˧˦ˣ˷˲ˢ ˡˢˢˣ ˵ˡˢˢ ˵˷ˬˬ˪ ˸ˣˡˣˢ ,˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˟˪˸˷ˬˣ ˷ˣˬ˧˷˪ ˪˵

.ˢˬˠˣˡ˪ ˫˧ˡˣ˵ˣ ˸ˣˮ˧ˬˤ ˸ˣ˧˶˲˯ˣ 

 ˭˷˧˧˥ ˪˷ ˪˵˷ˬˢ ˪˵ˣ ˧˦˵˲ˬˣ˵ˢ ˟ˣ˴˧˰ˢ :˧˦˵˲ˬˣ˵ ˟ˣ˴˧˰SRF05 .˸ˣˮˣ˷ ˸ˣ˟˧˟˯ˣ ˸ˣ˶ˣ˴˸˟ ˢ˪˵ ˢ˟˩˶ˢˣ ˢˮ˵˸ˢ ˶˷˲˞ˬ 

 :˫˧ˬˣ˷˧˧ 

 

 ˭˷˧˧˥ :ˢ˵˧˦ˣ˟ˣ˶SRF05  .˫˧ˬ˴˰ ˧ˣˢ˧ˤˣ ˦ˣˣ˧ˮ ,˫˧˪ˣ˷˩ˬˬ ˸ˣ˰ˮˬ˧ˢ ˸ˣˬ˧˷ˬ˪ ˢ˵˧˦ˣ˟ˣ˶˟ ˳ˣ˲ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ 

 ˭˷˧˧˥ ,˫˧˧˸˧˧˷˰˸ ˫˧ˬˣ˷˧˧ˣ ˢ˧˴ˬˣ˦ˣ˞˟ :ˢ˧˴ˬˣ˦ˣ˞SRF05   ˪ˣ˲˧˦˪ ˡˣ˧˴ ,˫˧˰ˣ˯ˬ ˸ˣ˩˶˰ˬ˟ ˫ˣ˵˧ˬˣ ˵˥˶ˬ ˸ˡ˧ˡˬ˪ ˷ˬ˷ˬ

 .ˡˣ˰ˣ ˫˧˶ˬˣ˥˟ 

 ˭˷˧˧˥ :ˢ˧ˮ˥˟ ˰ˣ˧˯SRF05  ˸˰˟ ˫˧˪ˣ˷˩ˬ˪ ˵˥˶ˬˢ ˸˞ ˡˣˬ˞˪ ˫˧ˠˢˮ˪ ˶ˤˣ˰ˣ ,ˢ˧ˮ˥˟ ˰ˣ˧˯ ˸ˣ˩˶˰ˬ ˶ˣ˟˰ ˟˩˶ ˧ˬˣ˷˧˧˟ ˷ˬ˷ˬ

.˭ˣ˶ˬ˸ ˣ˞ ˢ˧ˮ˥ 

 ˭˷˧˧˥ ,˟˵˰ˬ ˧ˬˣ˷˧˧ˣ ˢ˥˦˟˞ ˸ˣ˩˶˰ˬ˟ :ˢ˥˦˟˞ ˸ˣ˩˶˰ˬSRF05  ˞˪ ˢ˷˧ˠ ˣ˞ ˫˧˷˪ˣ˲ ˶ˣ˸˧˞˪ ˢ˟˶˵ ˸˷˧˥ ˸ˣ˪ˣ˩˧ ˵˲˯ˬ

 .˸˧˷˶ˣˬ 
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 ˭˷˧˧˥ :˭˩˶˴˪ ˢ˵˧ˮˣ˶˦˵˪˞SRF05   ˱˩ ˵˥˶ˬ ˧ˡˡˬˣ ˫˧ˮ˲˥˶ ,˫˩˥ ˸˧˟˪ ˫˧˦'ˠˡ˞ˠ ˭ˣˠ˩ ˭˩˶˴˪ ˢ˵˧ˮˣ˶˦˵˪˞ ˧˶˧˷˩ˬ˟ ˷ˬ˷ˬ

 .˵˥˶ˬ ˸˷˧˥ ˪˷ ˸ˣˮˣ˷ ˸ˣ˧˴˵ˮˣ˲ ˶ˣ˟˰ ˡ˧ 

 :˷ˣˬ˧˷ ˧˪ˣ˵˧˷ 

 

 ˭˷˧˧˥ ˪˷ ˭ˣ˩ˮˢ ˭ˣˣ˧˩ˢˣ ˢ˟˩˶ˢˢ ˫ˣ˵˧ˬ :ˢ˟˩˶ˢ ˫ˣ˵˧ˬSRF05  ˣ˵ ˥˦˟ˢˣ ˸ˣˬ˧˯˥ˬ ˰ˮˬ˧ˢ .˸˵˧ˣˡˬ ˵˥˶ˬ ˸ˡ˧ˡˬ˪ ˫˧˧ˮˣ˧˥

 .˫˧ˡˡˬˮˢ ˫˧ˬ˴˰ˢ ˭˧˟˪ ˭˷˧˧˥ˢ ˭˧˟ ˶ˣ˶˟ ˢ˧˧˞˶ 

  ˣ˞ ˥ˣ˶ ,˧˦˯ˣ˵˞ ˷˰˶ ˭ˣˠ˩ ˫˧˧˸˟˧˟˯ ˫˧ˬ˶ˣˠ ˣ˞ ˫˧˶˥˞ ˫˧˧˪ˣ˵ ˫˧ˮ˷˧˧˥ˬ ˸ˣ˞ ˸ˣ˰˶˲ˢ ˫ˣˬ˧ˮ˧ˬ˪ ˣˬ˴ˬ˴ :˸ˣ˞ ˸ˣ˰˶˲ˢ

.ˢˡ˧ˡˬˢ ˵ˣ˧ˡ ˪˰ ˶ˣˬ˷˪ ˧ˡ˩ ˢ˶ˣ˦˶˲ˬ˦˟ ˫˧˧ˣˮ˧˷ 

 ˭˷˧˧˥ ˸˞ ˪˧˧˩ :˪ˣ˧˩SRF05   ˞˪ ˢ˪˰˲ˢ ˧˞ˮ˸˟ ˡ˥ˣ˧ˬ˟ ,˵˥˶ˬ ˸ˣˡ˧ˡˬ˟ ˫˧˵ˣ˧ˡ ˧˞ ˣ˞ ˸ˣ˧˦˯ ˪˰ ˸ˣ˴˲˪ ˧ˡ˩ ˨˶ˣ˴ˢ ˸ˡ˧ˬ˟

 .˫˧˧˪˞˧ˡ˧˞ 

 ˭˷˧˧˥˪ ˢ˟˧˴˧ ˪ˬ˷˥ ˸˵˲˯˞ ˞ˡˣ :˥ˣ˩ ˵˲˯SRF05  ˫˧˰ˣ˴˧˟ˢ ˪˰ ˰˧˲˷ˢ˪ ˸ˣ˪ˣ˪˰˷ ˸ˣ˪˵˸ ˣ˞ ˥˸ˬ ˸ˣˡˣˮ˸ ˰ˣˮˬ˪ ˧ˡ˩

.ˣ˪˷ ˵ˣ˧ˡˢˣ 

  ˸˰˟ (˸ˣ˧˟˧˦˵˪˲˶ ,˪˷ˬ˪) ˥˦˷ˢ ˧ˮ˲ ˸ˣˮˣ˩˸ˣ ˸ˣ˥˪ ,ˢ˶ˣ˦˶˲ˬ˦ ˭ˣˠ˩ ˫˧˧˸˟˧˟˯ ˫˧ˬ˶ˣˠ ˭ˣ˟˷˥˟ ˣ˥˵ :˫˧˧˸˟˧˟˯ ˫˧˞ˮ˸

 ˭˷˧˧˥˟ ˷ˣˬ˧˷ˢSRF05.˵˥˶ˬˢ ˸ˡ˧ˡˬ ˵ˣ˧ˡ ˪˰ ˰˧˲˷ˢ˪ ˫˧˪ˣ˩˧ ˫ˢ˷ ˭ˣˣ˧˩ˬ , 

 :˫ˣ˩˧˯ 

 ˧ˮˣ˯˞˶˦˪ˣ˞ˢ ˭˷˧˧˥ˢSRF05  ˢ˪ˣ˰˲ˢ ˥ˣˣ˦ ,ˢˣ˟ˠˢ ˵ˣ˧ˡˢ ˫˰ .˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˟ ˵˥˶ˬ ˸˷˧˥ ˶ˣ˟˰ ˧ˮˣ˩˯˥ˣ ˭˧ˬ˞ ˭ˣ˶˸˲ ˰˧˴ˬ

 ˭˷˧˧˥ ,ˣ˪˷ ˷ˣˬ˧˷ˢ ˸ˣ˪˵ˣ ˟˥˶ˢSRF05  .ˢ˩˧˶˴ ˢ˵˧ˮˣ˶˦˵˪˞ˣ ˟˩˶ ,ˢ˧˴ˬˣ˦ˣ˞ ,ˢ˵˧˦ˣ˟ˣ˶ ˸ˣ˧˷˰˸˟ ˟˥˶ˮ ˭˲ˣ˞˟ ˳ˬˣ˞ˬ

˸ˣ˪˧˰˧˟ ˱ˮˬ˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,ˢ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ ˧ˡ˧ ˪˰ . 

 :˟˧˩˶ˢ ˪˷ ˫˧ˮˣ˸ˮ ˧˲ˡ ˸˞ ˢ˞˶ˮ 

https://www.micros.com.pl/mediaserver/M_HY-SRF05_0003.pdf 

 

 

 

˸ˣ˧˶˲˯ ˫˰ ˡˣ˵ˢ ˪˷ ˢˬˠˣˡˢ ˸˞ ˢ˞˶ˮ : 

#include  <NewPing.h>  
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#define  TRIGGER_PIN  12  //  Pin  connected  to  the  SRF05 trigger  

#define  ECHO_PIN     14  //  Pin  connected  to  the  SRF05 echo  

#define  MAX_DISTANCE 200  //  Maximum distance  in  centimeters  

  

NewPing  sonar ( TRIGGER_PIN,  ECHO_PIN,  MAX_DISTANCE);  

  

void  setup ()  {  

  Serial . begin ( 9600 );  

}  

  

void  loop ()  {  

  delay ( 50);  //  Wait  between  measurements  

  unsigned  int  distance  = sonar . ping_cm ();  //  Send a ping  and  get  the  

distance  in  centimeters  

  Serial . print ( "Distance:  " );  

  Serial . print ( distance );  

  Serial . println ( "  cm");  

}  

 

 

˧˶˲˯ ˞˪˪ ˡˣ˵ ˣ˧˷˩˰ˣ .˫˧˦˶ˣ˲˪ ˢ˶˧˷˧ ˢ˷˧ˠ ˫˰ ˞˪˞ ,ˢ˧ 

#define  TRIGGER_PIN  12  //  Pin  connected  to  the  SRF05 trigger  

#define  ECHO_PIN     14  //  Pin  connected  to  the  SRF05 echo  

void  setup ()  {  

  Serial . begin ( 9600 );  

  pinMode ( TRIGGER_PIN,  OUTPUT);  

  pinMode ( ECHO_PIN,  INPUT);  

}  

void  loop ()  {  

  //  Send a 10us  pulse  to  the  trigger  pin  

  digitalWrite ( TRIGGER_PIN,  LOW);  

  delayMicroseconds ( 2);  

  digitalWrite ( TRIGGER_PIN,  HIGH);  

  delayMicroseconds ( 10);  

  digitalWrite ( TRIGGER_PIN,  LOW);  

  //  Measure  the  duration  of  the  echo  pulse  

  unsigned  long  duration  = pulseIn ( ECHO_PIN,  HIGH);  

  //  Calculate  distance  in  centimeters  

  unsigned  int  distance  = duration  /  58;  

  Serial . print ( "Distance:  " );  

  Serial . print ( distance );  

  Serial . println ( "  cm");  

  delay ( 100);  //  Wait  between  measurements  

}  
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ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 .˫ˣˡ˞ ˢ˶˲ˮ˧˞ ˭˷˧˧˥ 

     

 ˪ˣ˵ˣ˦ˣ˶˲ ˸ˮ˟ˢb9/ όw9/{улύ   ˧˦˪˵ˬ˪Lw ˨˧˶ˡˬ : ˱ ˧˵ˬ 

 ˪ˣ˵ˣ˦ˣ˶˲b9/  :˸˧ˮ˲˧˟)Σ IŜǇōǳǊƴΥ {ŜƪƛƎŀƛǎŜƴ ¢ǎǹǎƘƛƴ Yƛƪŀƪǳ  ˞˶˲ˮ˧˞ ˸˶ˣ˷˵˸ ˭˵˸" ˸˧˪ˣ˪˧ˬ ,

  ˪ˣ˵ˣ˦ˣ˶˲˩ ˫ˠ ˰ˣˡ˧ˢ ,("˫ˣˡ˞w9/{ул ˞ ˶˲ˮ˧˞ ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ ˞ˣˢ ,   ˞ˣˢ .˵ˣ˥˶ ˦˪˷ ˧ˬˣ˷˧˧ ˶ˣ˟˰ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˫ˣˡ˞

  ˫˧ˮ˵˸ˢˣ ˫˧˵ˣ˥˶ ˫˧˦˪˷ ˭˧˟ ˫ˣˡ˞ ˞˶˲ˮ˧˞ ˸ˣ˸ˣ˞ ˸ˣ˰˴ˬ˞˟ ˫˧˶˟˰ˣˬˢ ˫˧ˮˣ˸ˮ ˥ˣˮ˰˲ˣ ˡˣˡ˧˵˪ ˸˧˦˶ˡˮ˦˯ ˢ˦˧˷ ˶˧ˡˠˬ

  ,ˡˣˡ˧˵ˢ ˦ˬ˶ˣ˲ ,˥˸˲ˬˢ ˸ˣˮˣ˩˸˟ ˵˧ˬ˰ˮ ,ˢˤ ˶ˬ˞ˬ˟ .˸ˣ˧˸˧˟ ˶ˣˡ˧˟ ˸ˣ˩˶˰ˬˣ ˫˧ˮˠˤˬ ,˸ˣ˧ˤ˧ˣˣ˪˦ ˭ˣˠ˩ ˫˧˧ˮˣ˶˦˵˪˞

ˤ˸ˢ ˧˶˦ˬ˶˲ ˪ˣ˵ˣ˦ˣ˶˲ ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,˸ˣˮˣ˶˸˧ˢ ,˭ˣˬb9/  ˧˦˪˵ˬ ˶ˣ˟˰Lw . 

˸ˣˮˣ˩˸  :˸ˣ˧˶˵˧˰ 

˦ˣ˷˲   ˪ˣ˵ˣ˦ˣ˶˲ :˭˸˧˞ˣb9/  .˫˧˧ˮˣ˶˦˵˪˞ ˫˧ˮ˵˸ˢˣ ˫˧˵ˣ˥˶ ˫˧˦˪˷ ˭˧˟ ˢ˵ˤ˥ ˸˶ˣ˷˵˸ ˵˲˯ˬˣ ˫ˣ˷˧˧˪ ˦ˣ˷˲ 

˳ˬˣ˞  s  ˧˪ˣ˵ˣ˦ˣ˶˲ˬ ˡ˥˞ ˣˢˤ :˟˥˶ˮ-Lw   ˧˶˴ˣˬ ˪˷ ˟˥˶ ˭ˣˣˠˬ˪ ˫˞ˣ˸˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫˪ˣ˰˟ ˶˸ˣ˧˟ ˫˧˴ˣ˲ˮˢ

 .˭˩˶˴˪ ˢ˵˧ˮˣ˶˦˵˪˞ 

˶ˡ˸   ˪ˣ˵ˣ˦ˣ˶˲ :˭ˣˮ˲˞b9/ ˩ ˪˷ ˞˷ˮ ˶ˡ˸˟ ˪˪˩ ˨˶ˡ˟ ˷ˬ˸˷ˬ-38 ˣ˪˧˵- .˫ˣˡ˞ ˞˶˲ˮ˧˞ ˸ˣ˸ˣ˞ ˸˶˟˰ˢ˪ ˳˶ˢ 

ˢˮ˟ˬ  ˪ˣ˵ˣ˦ˣ˶˲ ˸ˣ˰˴ˬ˞˟ ˫˧˶˟˰ˣˬˢ ˫˧ˮˣ˸ˮ :˸ˣˮˬb9/   ,˸˟ˣ˸˩ ˸ˣ˧˟˧˯ ,ˢ˪˥˸ˢ ˸˧˟˧˯ˬ ˸ˣ˟˩˶ˣˬˢ ˸ˣˮˬ˟ ˫˧ˮˠ˶ˣ˞ˬ

 .˸ˣ˞˧ˠ˷ ˧ˣˢ˧ˤ˪ ˸˶ˣ˵˧˟ ˫ˣ˩˯ˣ ˢˡˣ˵˲ ˸ˣ˧˟˧˯ 

˦ˬ˶ˣ˲   :ˡˣˡ˧˵ 

{ǘŀǊǘ .ƛǘ ˪˷ ˵˲ˣˡ :Ƴǎ   9   ˪˷ ˥ˣˣ˶ ˣ˧˶˥˞ˣƳǎ 4.5  .˶ˣˡ˧˷ ˸˪˥˸ˢ ˸˞ ˭˧˧˴˪ ˧ˡ˩ 

˸ˣ˧˟˧˯  ˪˪˩ ˨˶ˡ˟ :˸˟ˣ˸˩8  .ˢˢˤˬˢ ˣ˞ ˭˵˸ˢˢ ˸˟ˣ˸˩ ˸˞ ˸ˣˠ˴˧˧ˬˢ ˸ˣ˧˟˧˯ 

˸ˣ˧˟˧˯  ˪˪˩ ˨˶ˡ˟ :ˢˡˣ˵˲8   .˪˟˵ˬˢ ˶˧˷˩ˬˢ ˧ˡ˧ ˪˰ ˰˴˟˪ ˷˧˷ ˢ˪ˣ˰˲ˢ ˣ˞ ˢˡˣ˵˲ˢ ˸˞ ˸ˣˠ˴˧˧ˬˢ ˸ˣ˧˟˧˯ 

/ƘŜŎƪǎǳƳ ˪˷ ˸˶ˣ˵˧˟ ˫ˣ˩˯ :1  .˫˧ˮˣ˸ˮˢ ˸ˣˬ˪˷ ˸˞ ˸ˬ˞˪ ˧ˡ˩ ˢˡˣ˵˲ˢˣ ˸ˣ˟ˣ˸˩ˢ ˸ˣ˧˟˧˯ˬ ˟˷ˣ˥ˬˢ ˸ˣ˧˟˧˯ 
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мру 
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птоппΦǇŘŦπмтмоπнумммоπƴŜŎƛƴŦǊŀǊŜŘǘǊŀƴǎƳƛǎǎƛƻƴǇǊƻǘƻŎƻƭπƘǧǇǎΥκκǎƛōƻǝŎΦŬƭŜǎΦǿƻǊŘǇǊŜǎǎΦŎƻƳκнлмоκмнκŀŘƻƘ 

 

˧˶˦ˬ˶˲  :˭ˣˬˤ˸ 

˨˷ˬ  ˪ˣ˵ˣ˦ˣ˶˲˟ ˸ˣ˧˟˧˯ ˪˩ :˸ˣ˧˟˧˯b9/   ˪˷ ˯˪ˣ˲˩ ˡˡˣ˵ˬǎ˃ 562.5  ' ˶ˣ˟˰1  ˪˷ ˥ˣˣ˶ ˣ˞ ˧ˠˣ˪ 'ǎ˃ 562.5  ' ˶ˣ˟˰0 .˧ˠˣ˪ ' 

˨˷ˬ  ˸˶ˠ˯ˬ :˸˶ˠ˯ˬb9/ ˬ ˸˟˩˶ˣˬ ˢˬ˪˷-32 ˩ ˪˷ ˪˪ˣ˩ ˨˷ˬ ˫˰ ,˱˴˶˟ ˫˧˶ˡˣ˷ˬˢ ˫˧˦˧˟- Ƴǎ 25 . 

 ˸ ˣˮˣ˶˸˧ : 

 ˸ ˣˬ˧˞˸ ˪ˣ˵ˣ˦ˣ˶˲ :b9/   ˫˧˵ˣ˥˶ ˫˧˦˪˷ ˭˧˟ ˸ˣˬ˧˞˸ ˥˧˦˟ˬ˷ ˢˬ ,ˢ˵˧ˮˣ˶˦˵˪˞ ˧˶˴ˣˬ ˧ˮ˶˴˧ ˧ˡ˧ ˪˰ ˢ˟˥˶ ˢ˩˧ˬ˸˪ ˢ˩ˣˤ

 .˫˧ˮˣ˷ ˫˧ˠ˸ˣˬˬ ˫˧ˮ˵˸ˢˣ 

˸ˣˮ˧ˬ˞ ˪ˣ˵ˣ˦ˣ˶˲ ,ˣ˪˷ ˵ˤ˥ˢ ˸ˣ˞˧ˠ˷ˢ ˧ˣˢ˧ˤ ˭ˣˮˠˮˬ ˫˰ :b9/   ˫˧˩ˣ˶˞ ˫˧˵˥˶ˬ˪ˣ ˸ˣ˷˰ˣ˶ ˸ˣ˟˧˟˯˟ ˢˮ˧ˬ˞ ˸˶ˣ˷˵˸ ˵˲˯ˬ

 .˶˸ˣ˧ 

˸ˣ˦˷˲ ˪ˣ˵ˣ˦ˣ˶˲ ˪˷ ˭ˣˬˤ˸ˢ ˧˶˦ˬ˶˲ˣ ˦ˣ˷˲ˢ ˡˣˡ˧˵ˢ ˦ˬ˶ˣ˲ :b9/  .ˢˮ˩ˣ˸˟ˣ ˢ˶ˬˣ˥˟ ˫ˣ˷˧˧ˢ ˪˰ ˫˧˪˵ˬ 

 ˸ ˣ˪˧˰˧ x  ˞˷ˣˮ ˶ˡ˸ ˭ˣˮ˲˞ ˸˵˧ˮ˩˦˟ ˷ˣˬ˧˷ˢ :-tta όttaύ   .˫˧ˮˣ˸ˮ ˪˷ ˫˧˪˧˰˧ ˢ˦˧˪˵ˣ ˶ˣˡ˧˷˪ ˞˧˟ˬ 

˸ˣ˪˰  ˧˦˪˵ˬ :ˢ˩ˣˬˮLw   ˧˥ˮ˰˲ˬˣLw  ˧ˬ˞ˣ˸b9/   ˫˧˦˵˧ˣ˶˲ ˶ˣ˟˰ ˫˧˷˧ˠˮ˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˢ˩ˣˬˮ ˸ˣ˪˰˟ ˸ˣ˪˵˟ ˫˧ˮ˧ˬˤ

 .˨ˬ˴˰˟ ˸˞ˤ ˢ˷˰ˣ ˫˧˟˟ˣ˥ ˪˷ 

˫˧ˬˣ˷˧˧ : 

˦˪˷   ˪ˣ˵ˣ˦ˣ˶˲ :˵ˣ˥˶b9/   ˧ˮˠˮ ,˸ˣ˧ˤ˧ˣˣ˪˦˪ ˫˧˦˪˷˟ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ5±5  ˢ˵˧ˮˣ˶˦˵˪˞ ˧˶˧˷˩ˬˣ ˫˧ˮˠˤˬ ,˫˧˶˧ˬˬ ,

 .˫˧˶˥˞ 

ˢ˧˴ˬˣ˦ˣ˞   ˫˧˶˥˞ ˫˧˧˸˧˟ ˪ˬ˷˥ ˧˶˧˷˩ˬˣ ˸ˣˮˣ˪˧ˣ ,˸ˣ˶ˣ˞ ˪˰ ˢ˦˧˪˷˪ ˸ˣ˧˸˧˟ ˢ˧˴ˬˣ˦ˣ˞ ˸ˣ˩˶˰ˬ˟ ˪˴ˣˮˬ ˞ˣˢ :˸˧˸˧˟

 .˧ˠˣ˪ˣ˞˶˲ˮ˧˞ ˦˪˷ ˸ˣ˰˴ˬ˞˟ 

 ˧ ˦˪˵ˬ  ˧˦˪˵ˬ :˫ˣˡ˞ ˞˶˲ˮ˧˞ ˶ˡ˷ˬLw  ˧ˬ˞ˣ˸ ˫˧˶ˡ˷ˬˣb9/   ˭˧˟ ˸˶ˣ˷˵˸˪ ˫ˣˡ˞ ˞˶˲ˮ˧˞ ˧˦˪˵ˬ ˧˪ˣˡˣˬ˟ ˫˧˷ˬ˷ˬ

 ˧ˬˣ˷˧˧ˣ ˫˩˥ ˸˧˟ ˧ˬˣ˷˧˧˟ ˫˧˶˧˷˩ˬLƻ¢ . 

ˢ˧˴ˬˣ˦ˣ˞  ˪ˣ˵ˣ˦ˣ˶˲ :˸˧˸˧˧˷˰˸b9/   ˡˣ˧˴ ,˸ˣˮˣ˩ˬ ˪˷ ˵ˣ˥˶ˬ ˢ˦˧˪˷˪ ˢ˵˧˦ˣ˟ˣ˶ˣ ˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞˟ ˫˧ˬˣ˷˧˧ ˞˴ˣˬ

 .˶ˣ˴˧˧ ˧˩˧˪ˢ˸ˣ 

 ˫ ˧˦˵˧ˣ˶˲   ˪˰ ˡˣˬ˧˪˪ ˨ˬ˴˰˟ ˸˞ˤ ˢ˷˰ ˢ˵˧ˮˣ˶˦˵˪˞ ˸ˣ˩˶˰˟ˣ ˫˧˧˩ˣˮ˧˥ ˫˧˦˵˧ˣ˶˲˟ ˧˶˪ˣ˲ˣ˲ ˷ˣˬ˧˷˟ ˞˴ˬˮ ˞ˣˢ :˫˧˧˩ˣˮ˧˥

 .˵ˣ˥˶ ˦˪˷ ˸˧˧ˠˣ˪ˣˮ˩˦ˣ ˫ˣˡ˞ ˞˶˲ˮ˧˞ ˸˶ˣ˷˵˸ 

˧˪ˣ˵˧˷   :˷ˣˬ˧˷ 

 x ˵  ˶ˡ˷ˬ ˭˧˟ ˶ˣ˶˟ ˢ˧˧˞˶ ˣ˵ ˞ˡˣ :ˢ˧˧˞˶Lw  ˦˪˵ˬ˪ (˵ˣ˥˶ ˦˪˷)Lw  .ˢˮ˧ˬ˞ ˸˶ˣ˷˵˸˪ (˭˵˸ˢ) 

˵˥˶ˬ ˪ˣ˵ˣ˦ˣ˶˲ ˪˷ ˧˟˧˦˵˲˞ˢ ˥ˣˣ˦ˢ :b9/ ˢ ˶ˡ˷ˬ ˪˷ ˵˲˯ˢ ˣˬ˩ ˫˧ˬ˶ˣˠ˟ ˧ˣ˪˸-Lwˢ ˦˪˵ˬ ˸ˣ˷˧ˠ˶ ,-Lw   ˶ˣ˞ˢ ˧˞ˮ˸ˣ

 .˧˸˟˧˟˯ˢ 

 ˸ ˣ˰˶˲ˢ  ˧ˡ˩ ˢˬˣˡ˞ ˞˶˲ˮ˧˞ ˸ˮ˧˶˵ ˫˧˦˪ˣ˲ˢ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˶˧˷˩ˬˣ ˫˧˶˥˞ ˶ˣ˞ ˸ˣ˶ˣ˵ˬˬ ˸ˣ˰˶˲ˢ ˫ˣˬ˧ˮ˧ˬ˪ ˣˬ˴ˬ˴ :

 .˸ˣ˞ˢ ˪˷ ˭ˡ˟ˣ˞ ˣ˞ ˸ˣˣ˧˰ ˰ˣˮˬ˪ 

˸˟ˣ˸˩ .ˣ˪ ˸ˣˡ˰ˣ˧ˬˢ ˸ˣˡˣ˵˲˪ ˵˶ ˟˧ˠˬ ˶˧˷˩ˬ ˪˩˷ ˞ˡˣˣ˪ˣ ˸ˣ˧ˣ˷ˠˮ˸ˢ ˰ˣˮˬ˪ ˧ˡ˩ ˸ˣ˧ˡˣ˥˧˧ ˶˧˷˩ˬ ˸ˣ˟ˣ˸˩ ˢ˴˵ˢ : 

 ˪ ˣ˲˧˦   ˥˧˦˟ˢ˪ˣ ˸ˣ˧˵ˣ˥ ˞˪ ˣ˞ ˸ˣˬˣˠ˲ ˫˧ˮˣ˸ˮ ˸ˣ˪˧˟˥˟ ˪˲˦˪ ˧ˡ˩ ˸ˣ˞˧ˠ˷ ˭ˣ˵˧˸ˣ ˸ˣ˞˧ˠ˷ ˧ˣˢ˧ˤ ˧ˮˣˮˠˮˬ ˰ˬ˦ˢ :˸ˣ˞˧ˠ˷˟

 .˫˧ˮˣ˸ˮˢ ˸ˣˬ˪˷ 

 ˫ ˣ˩˧˯ : 

 ˪ ˣ˵ˣ˦ˣ˶˲ b9/ όw9/{улύ   ,˸ˣ˦˷˲ ˰˧˴ˬˢ ,˵ˣ˥˶ ˦˪˷ ˧ˬˣ˷˧˧ ˶ˣ˟˰ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˫ˣˡ˞ ˞˶˲ˮ˧˞ ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ ˞ˣˢ

  ˧˶˦ˬ˶˲ ,ˡˣˡ˧˵ˢ ˦ˬ˶ˣ˲ ,ˣ˪˷ ˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .˭˩˶˴˪ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˶˧˷˩ˬ ˪˷ ˟˥˶ ˭ˣˣˠˬ˟ ˸ˣˬ˧˞˸ˣ ˸ˣˮ˧ˬ˞

http://www.robokit.co.il/
https://sibotic.files.wordpress.com/2013/12/adoh-necinfraredtransmissionprotocol-281113-1713-47344.pdf


мрф 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 ˫˧˥˸˲ˬ ,ˣ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,˸ˣˮˣ˶˸˧ˢ ,˭ˣˬˤ˸ˢ ˫ ˧˪ˣ˩˧  ˪ˣ˵ˣ˦ˣ˶˲˟ ˸ˣ˪˧˰˧˟ ˷ˬ˸˷ˢ˪b9/   ˸˰ˬ˦ˢ ˨˶ˣ˴˪

 .˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧ˬˣ˷˧˧ˣ ˫˧˦˵˧ˣ˶˲˟ ˵ˣ˥˶ ˦˪˷ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ 

 

 ˭˷˧˧˥ ˸ˮ˟ˢLw ±{муо  ˱ ˧˵ˬ ˨˧˶ˡˬ :˫˧˦˪˷ ˶ˣ˟˰ 

 

-s ±{муо ) ˫ˣˡ˞ ˞˶˲ˮ˧˞ ˦˪˵ˬ ˪ˣˡˣˬ ˞ˣˢLw  ˫ˣˡ˞ ˞˶˲ˮ˧˞ ˸ˣ˸ˣ˞ ˥ˮ˰˲˪ˣ ˪˟˵˪ ˡ˰ˣˮ ˞ˣˢ .˵ˣ˥˶ ˦˪˷ ˧ˬˣ˷˧˧˟ ˳ˣ˲ˮˢ (

  ˸˞ ˶ˣ˵˥ˮ ,ˢˤ ˶ˬ˞ˬ˟ .˷ˬ˸˷ˬˢ ˪˷ ˦˪˵ ˸ˣˡˣ˵˲˪ ˟˧ˠˢ˪ ˫˧ˮ˵˸ˢ˪ ˶˷˲˞ˬ˷ ˢˬ ,˫˧˵ˣ˥˶ ˫˧˦˪˷ ˧ˡ˧ ˪˰ ˫˧˶˟˰ˣˬˢ

ˢ ˭˷˧˧˥ ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,˸ˣ˧˶˵˧˰ˢ ˸ˣˮˣ˩˸ˢ-Lw ±{муо   .˫˧˦˪˷˪ 

 

 :˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

 

 s  ˭˷˧˧˥ :ˢˢˣ˟ˠ ˸ˣ˷˧ˠ˶-Lw ±{муо   ˫ˠ ˫˧˵ˣ˥˶ ˫˧˦˪˷ˬ ˫ˣˡ˞ ˞˶˲ˮ˧˞ ˸ˣ˸ˣ˞ ˸ˣˢˤ˪ ˣ˪ ˶˷˲˞ˬˢ ,ˢˢˣ˟ˠ ˸ˣ˷˧ˠ˶ ˰˧˴ˬ

 .˫˧˩ˣ˶˞ ˫˧˵˥˶ˬ˟ 

 ˸ˣ˸ˣ˞ ˡˣ˩˪˪ ˣ˪ ˸˶˷˲˞ˬˢ ,ˢ˟˥˶ ˢ˦˧˪˵ ˸˧ˣˣˤ ˪˪˩ ˨˶ˡ˟ ˣ˪ ˷˧ :ˢ˟˥˶ ˢ˦˧˪˵ ˸˧ˣˣˤLw    ˸˵˲˯ˬˣ ,˫˧ˮˣ˷ ˫˧ˮˣˣ˧˩ˬ

 .˵ˣ˥˶ ˦˪˷ ˧ˬˣ˷˧˧˟ ˸ˣ˷˧ˬˠ 

  ˪ˣˡˣˬ :˟˪ˣ˷ˬ ˶ˣ˦˪ˣˡˣˬˡ±{муо ˢ ˸ˣ˸ˣ˞˟ ˫˧ˡˡˣ˵ˬˢ ˫˧˧˪˦˧ˠ˧ˡˢ ˫˧ˮˣ˸ˮˢ ˸˞ ˳˪˥ˬˢ ,˶ˣ˦˪ˣˡˣˬˡ ˪ˠ˰ˬ ˟˪˷ˬ-Lw  

 .˫˧˵ˣ˥˶ ˫˧˦˪˷ˬ ˫˧˪˟˵˸ˬˢ ˫˧ˮ˲ˣ˞ˬˢ 

 ˶ˣˡ˧˷ ˧˪ˣ˵ˣ˦ˣ˶˲ ˸ˣ˰˴ˬ˞˟ ˫˧˦˪˷ ˪˷ ˟˥˶ ˭ˣˣˠˬ˪ ˫˞ˣ˸ ˞ˣˢ :˸ˣˬ˧˞˸Lw  ˭ˣˠ˩ ˫˧˧˦˶ˡˮ˦˯b9/Σ w/рΣ w/сΣ {ƻƴȅ {Lw/  

 .'ˣ˩ˣ 

  ˭˷˧˧˥ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴±{муо   ˫˧˧ˮˣ˩˯˥ ˫˧˟ˣ˴˧˰ˣ ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧˶˧˷˩ˬ˪ ˫˧˞˸ˬ ,˨ˣˬˮ ˵˲˯ˢ˟ ˪˰ˣ˲

 .ˢ˧ˠ˶ˮ˞˟ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

 ˭˷˧˧˥Lw ±{муо   ˧ˡ˧ ˪˰ ˸˦˪˲ˮˢ ˢˬˣˡ˞ ˞˶˲ˮ˧˞ ˸ˮ˧˶˵˪ ˸˲˷˥ˮ ˶˷˞˩ .˸ˣˡˣ˧ˡˣ˦ˣ˲ ˧ˣˢ˧ˤ ˪˷ ˭ˣ˶˵˧˰ˢ ˯˧˯˟ ˪˰ ˪˰ˣ˲

 ˪ˣˡˣˬ ˨ˣ˸˟ ˢˡˣ˧ˡˣ˦ˣ˲ˢ ,˵ˣ˥˶ ˦˪˷±{муо ˢ ˸ˣ˞ ˸ˬ˴ˣ˰˪ ˧˪ˮˣ˧˴˶ˣ˲ˣ˶˲ ˭˦˵ ˧˪ˬ˷˥ ˫˶ˤ ˸˶˴˧˧ˬ-Lw   ˶˥˞˪ .˪˟˵˸ˬˢ

˶ˣ˦˪ˣˡˣˬˡˢ ˪ˠ˰ˬ ˭˩ˬ  ˦ˬ˶ˣ˲˟ ˫˸ˣ˞ ˞˧˴ˣˬˣ ˫˧ˡˡˣ˵ˬˢ ˫˧˧˪˦˧ˠ˧ˡˢ ˫˧ˮˣ˸ˮˢ ˸˞ ˳˪˥ˬ ,ˢˤˢ ˧˪ˬ˷˥ˢ ˸ˣ˞ˢ ˸˞ ˡ˟˰ˬ

 x ˶˵˧ˬ ˧ˡ˧ ˪˰ ˱˯ˣˮ ˡˣ˟˧˰˪ ˫˧˞˸ˬ- .˫˧˶˥˞ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˶˧˷˩ˬ ˣ˞ ˫˧˶˵˟ 

 :˸ˣˮˣ˶˸˧ 

 ˭˷˧˧˥ :˵ˣ˥˶ ˦˪˷ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲Lw ±{муо   ˢ˧˴˵˞˶˦ˮ˧˞ ˪˰ ˪˵ˬ˷ ˢˬ ,˫˧˦˪˷ˬ ˸ˣˡˣ˵˲ ˷˶˲˪ˣ ˪˟˵˪ ˫˧˶˧˷˩ˬ˪ ˶˷˲˞ˬ

 .˷ˬ˸˷ˬˢ ˪˷ ˢ˦˧˪˷ˣ 

 ˶ˣˡ˧˷ ˧˪ˣ˵ˣ˦ˣ˶˲ˣ ˵ˣ˥˶ ˦˪˷ ˪˷ ˟˥˶ ˭ˣˣˠˬ˪ ˫˞ˣ˸ ˞ˣˢ :˸ˣ˧ˡˡ˴Lw .˫˧ˮˣ˷ ˫˧ˮ˵˸ˢˣ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ , 

 ˪ˣˡˣˬ ˪˷ ˧˦˵˲ˬˣ˵ˢ ˢ˶ˣ˴ˢ ˫˶ˣˠ :˟ˣ˪˧˷ ˸ˣ˪˵±{муо    ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˣ˟ˣ˪˧˷ ˪˰ ˫˧˪˵ˬ ˦ˣ˷˲ˢ ˵˷ˬˬˢˣ

 .˵ˣ˥˶ ˦˪˷ ˪˷ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ ˫˧˷˶ˣˡˢ ˫˧ˮ˵˸ˢˣ 

  ˭˷˧˧˥ ,ˣ˪˷ ˸ˣ˵ˤ˥ˢ ˢ˧˴˪ˣˡˣˬˡˢ ˸ˣ˪ˣ˩˧ˣ ˢˢˣ˟ˠˢ ˸ˣ˷˧ˠ˶ˢ ˫˰ :˸ˣˮ˧ˬ˞±{муо   ˢ˪˰˲ˢ ˧˞ˮ˸˟ ˫˧ˮ˧ˬ˞ ˫˧˰ˣ˴˧˟ ˵˲˯ˬ

 .˫˧ˮˣˣˠˬ 

˸ˣ˪˰-ˢ ˭˷˧˧˥ :˸ˣ˪˧˰˧-Lw ±{муо   ˸ˣ˩˶˰ˬ ,ˢ˩˧˶˴ ˢ˵˧ˮˣ˶˦˵˪˞˟ ˵ˣ˥˶ ˦˪˷ ˸ˣ˪ˣ˩˧ ˸˰ˬ˦ˢ˪ ˧ˮˣ˩˯˥ ˭ˣ˶˸˲ ˰˧˴ˬ

 .ˡˣ˰ˣ ˢ˵˧˦ˣ˟ˣ˶ ,˸˧˸˧˟ ˢ˧˴ˬˣ˦ˣ˞ 

 :˫˧ˬˣ˷˧˧ 

 ˭˷˧˧˥ :˭˩˶˴˪ ˢ˵˧ˮˣ˶˦˵˪˞Lw ±{муо  ˧ˮˠˮ ,˸ˣ˧ˤ˧ˣˣ˪˦˟ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ5±5  ˢ˵˧ˮˣ˶˦˵˪˞ ˧˶˧˷˩ˬˣ ˫˧ˮˠˤˬ ,˫˧˶˧ˬˬ ,

 .˵ˣ˥˶ ˦˪˷ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ ˫˰ ˫˧˶˥˞ 

http://www.robokit.co.il/


мсл 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

  ˫˧˶˧˷˩ˬˣ ˫˧˦˦˯ˣˬ˶˸ ,˪ˬ˷˥ ˧˶˧˷˩ˬ ,˸ˣ˶ˣ˞ ˪˰ ˢ˦˧˪˷˪ ˸ˣ˧˸˧˟ ˢ˧˴ˬˣ˦ˣ˞ ˸ˣ˩˶˰ˬ˟ ˸˵˯˰ˣˬ ˞˧ˢ :˸˧˸˧˟ ˢ˧˴ˬˣ˦ˣ˞

 .˧ˠˣ˪ˣ˞˶˲ˮ˧˞ ˦˪˷ ˸ˣ˰˴ˬ˞˟ ˫˧˶˥˞ ˫˧ˬ˩˥ 

 ˭˷˧˧˥ :˶ˣˡ˧˟ ˸ˣ˩˶˰ˬ±{муо   .˵ˣ˥˶ˬ ˦ˣˣ˧ˮˣ ˪ˣ˰˲˸˪ ˢ˧ˡˬ ˧ˮˠˮˣ ˫˧˵˥˷ˬ ˸ˣ˪ˣ˯ˮˣ˵ ,ˣ˞ˡ˧ˣ/ˣ˧ˡˣ˞ ˸ˣ˩˶˰ˬ˟ ˷ˬ˷ˬ 

ˢ ˭˷˧˧˥ ,ˢ˵˧˦ˣ˟ˣ˶ ˧ˬˣ˷˧˧˟ :ˢ˵˧˦ˣ˟ˣ˶-Lw ±{муо   ˢ˪˰˲ˢ˪ ˸ˣ˧˦ˣ˟ˣ˶ ˸ˣˬ˶ˣ˲˦˪˲ˣ ˫˧˦ˣ˟ˣ˶ ˪˰ ˵ˣ˥˶ˬ ˢ˦˧˪˷ ˶˷˲˞ˬ

 .˸ˣˡˣ˵˲ ˰ˣ˴˧˟ˣ ˸˧ˮˣ˲˪˦ 

  ˸ˣ˰˴ˬ˞˟ ˶ˣ˴˧˧ ˧˩˧˪ˢ˸ˣ ˡˣ˧˴ ,˸ˣˮˣ˩ˬ˟ ˵ˣ˥˶ˬ ˢ˦˧˪˷˪ ˸ˣ˧˸˧˧˷˰˸ ˢ˶˵˟ ˸ˣ˩˶˰ˬ˟ ˫˧ˬˣ˷˧˧ ˞˴ˣˬ ˞ˣˢ :˸˧˸˧˧˷˰˸ ˢ˶˵˟

 ˧˦˪˷Lw . 

 :˷ˣˬ˧˷ ˧˪ˣ˵˧˷ 

ˢ ˭˷˧˧˥ ˭˧˟ ˶ˣ˶˟ ˢ˧˧˞˶ ˣ˵ ˞ˡˣ :ˢ˧˧˞˶ ˣ˵-Lw ±{муо   .˫˧ˮ˧ˬ˞ ˥ˣˮ˰˲ˣ ˸ˣ˞ ˸˦˧˪˵ ˪˰ ˪˵ˢ˪ ˧ˡ˩ ˵ˣ˥˶ˢ ˦˪˷˪ 

  ˭˷˧˧˥ ˪˷ ˧˟˧˦˵˲˞ˢ ˥ˣˣ˦ˢ :˵˥˶ˬ±{муо  .ˢ˟˧˟˯ˢ ˶ˣ˞ ˧˞ˮ˸ˣ ˭˷˧˧˥ˢ ˸ˣ˷˧ˠ˶ ,˵ˣ˥˶ˢ ˦˪˷ˢ ˸ˬ˴ˣ˰ ˣˬ˩ ˫˧ˬ˶ˣˠ˟ ˧ˣ˪˸ 

  ˧ˡ˩ ˢˬˣˡ˞ ˞˶˲ˮ˧˞ ˸ˮ˧˶˵ ˫˧˦˪ˣ˲ˢ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˶˧˷˩ˬˣ ˫˧˶˥˞ ˶ˣ˞ ˸ˣ˶ˣ˵ˬˬ ˸ˣ˰˶˲ˢ ˫ˣˬ˧ˮ˧ˬ˪ ˣˬ˴ˬ˴ :˸ˣ˰˶˲ˢ

 .˸ˣ˞ˢ ˪˷ ˭ˡ˟ˣ˞ ˣ˞ ˸ˣˣ˧˰ ˰ˣˮˬ˪ 

  ˭˷˧˧˥˷ ˞ˡˣ :˪ˣ˵ˣ˦ˣ˶˲ ˸ˣˬ˧˞˸±{муо  ˶ˣˡ˧˷ ˪ˣ˵ˣ˦ˣ˶˲˪ ˫˞ˣ˸Lw   ˸ˣ˸ˣ˞ ˥ˣˮ˰˲ ˥˧˦˟ˢ˪ ˧ˡ˩ ˵ˣ˥˶ˢ ˦˪˷ˢ ˸˞ ˷ˬ˷ˬˢ

 .˫˧ˮ˧˵˸ ˸ˣˡˣ˵˲ ˸ˣˮ˷˶˲ˣ 

  ˪ˣˡˣˬ˪ ˢ˟˧˴˧ ˪ˬ˷˥ ˸˵˲˯˞ ˵˲˯ :˥ˣ˩ ˵˲˯±{муо  .˵ˣ˥˶ ˦˪˷ ˧ˬˣ˷˧˧˟ ˢˮ˧ˬ˞ ˢ˪˰˲ˢˣ ˫˧˧˟˵˰ ˫˧˰ˣ˴˧˟ ˥˧˦˟ˢ˪ ˧ˡ˩ 

 :˫ˣ˩˧˯ 

 ˭˷˧˧˥Lw ±{муо   ˪˰ .˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧ˬˣ˷˧˧ˣ ˫˧˶˧˷˩ˬ˟ ˵ˣ˥˶ ˦˪˷ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ ˫ˣ˷˧˧˪ ˭˧ˬ˞ˣ ˧˸˧˪˩˸ ˟˶ ˟˧˩˶ ˞ˣˢ

  ˸˞ ˸ˣ˪˧˰˧˟ ˱ˮˬ˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,ˣ˪˷ ˷ˣˬ˧˷ˢ ˧˪ˣ˵˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˭ˣ˶˵˰ ,ˣ˪˷ ˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ ˧ˡ˧

  ˭˷˧˧˥±{муо  .˫ˢ˪˷ ˫˧˶˴ˣˬ˟ˣ ˫˧˦˵˧ˣ˶˲˟ ˢ˧˴ˬˣ˦ˣ˞ˢˣ ˢ˦˧˪˷ˢ ,˫˧˷ˬ˸˷ˬˢ ˪˷ ˢ˧˴˵˞˶˦ˮ˧˞ˢ ˸˞ ˶˲˷˪ ˧ˡ˩ 

 

 ˭˷˧˧˥˟ ˷ˬ˸˷ˢ˪ ˧ˡ˩Lw ±{муо ˢ ˫˰-9{tон  -˟!ǊŘǳƛƴƻ L59 ˸˶ˣ˷˵˸˟ ˸˩ˬˣ˸ˢ ˢ˧˧˶˲˯˟ ˷ˬ˸˷ˢ˪ ˨˶˦˴˸ ,Lw  .

 ˸˧˧˶˲˯ ˞˧ˢ ˣˤ ˢ˶˦ˬ˪ ˸˥˞ ˸˧˶˪ˣ˲ˣ˲ ˢ˧˧˶˲˯LwǊŜƳƻǘŜ9{tунсс ˪  ˸ˬ˞ˣ˸ˢ ,-9{tон  ˡ˴˧˩ ˫˧ˠˡˬˢ ˢˬˠˣˡ˪ ˡˣ˵ ˭˪ˢ˪ .

 ˸ˣ˸ˣ˞ ˥ˮ˰˲˪ˣ ˪˟˵˪Lw  ˭˷˧˧˥ ˸ˣ˰˴ˬ˞˟±{муо    ˫˰9{tон : 

 ˤ˞ˣ ˭˴˥˪ ˪˩ ˪˷ ˡˣ˵ ˵ˣˡ˟˪ ˷˧ ˶ˣ˸˲˩ ˪˩ ˵ˣˡ˟˪ ˧ˡ˩) .(˸ˬ˧ˣ˯ˬ ˢ˪ˣ˰˲˪ ˣ˸ˣ˞ ˨˧˧˷˪ 

#include  <IRremoteESP8266.h>  

#include  <IRrecv.h>  

#include  <IRutils.h>  

#define  IR_RECEIVE_PIN   14  //  Pin  connected  to  the  VS183 IR  sensor  

IRrecv  irrecv ( IR_RECEIVE_PIN );  

decode_results  results ;  

void  setup ()  {  

  Serial . begin ( 115200 );  

  irrecv . enableIRIn ();  //  Start  the  IR  receiver  

}  

void  loop ()  {  

  if  ( irrecv . decode (& results ))  {  

    //  Print  the  received  IR  code  

    Serial . print ( "Received  IR  code:  0x" );  

    Serial . println ( results . value ,  HEX);  

     

    irrecv . resume ();  //  Receive  the  next  IR  code  

  }  

http://www.robokit.co.il/
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ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 .˶ˡˣ˵ˮ˞ˬ ˢˡ˧ˬ ˸˦˧˪˵ 
 

    

 ˫˰ ˫˸˰ˬ˦ˢˣ ˫˧˧˶˦ˣ˶ ˫˧ˡˡˣ˵ˬ ˸ˮ˟ˢESP32 ˨˧˶ˡˬ : ˱ ˧˵ˬ 

 

 :˞ˣ˟ˬ 

  ˸ˣ˸ˣ˞˪ ˦˵˧˧˟ˣ˞ ˪˷ ˟ˣ˟˧˯ˢ ˣ˞ ˧˸˧ˣˣˤˢ ˫ˣ˵˧ˬˢ ˸˶ˬˢ˪ ˫˧˷ˬ˷ˬˢ ˫˧˧ˮ˩ˬˣ˶˦˵˪˞ ˫˧˶˧˷˩ˬ ˫ˢ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ

  ˧ˮ˵˸ˢˣ ˫˧˧˪˦˧ˠ˧ˡ ˫˧˶˦ˬˣ˧˴ˮ˦ˣ˲ ,˸ˣ˧˸˧˧˷˰˸ ˸ˣ˶˵˟ ,ˢ˵˧˦ˣ˟ˣ˶ ˣˬ˩ ˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˟ ˟˥˶ˮ ˷ˣˬ˧˷ ˫˧˞˴ˣˬ ˫ˢ .˫˧˧˪˦˧ˠ˧ˡ

˶ˣ˵˥ˮ ,ˢˤ ˶ˬ˞ˬ˟ .ˢ˴˧˶ ˧˪ˠ˪ˠˣ ˸ˣ˧ˡ˧ ˣˬ˩ ˫˧˷ˬ˸˷ˬ ˦˪˵  ˡ˴˧˩ˣ ˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˸ˣˮˣ˶˵˰ ,˫ˢ˧ˠˣ˯ ,˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ

ˣ˶˵˧ˬˢ ˫˰ ˫˸ˣ˞ ˵˷ˬˬ˪- ˶˵˟ESP32  .˫˧˦˵˧ˣ˶˲˟ ˷ˣˬ˧˷˪ 

:˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

 .˸˧˟ˣ˟˧˯ˢ ˢ˰ˣˮ˸ˢ ˪ˡˣˠ ˸˞ ˭ˢˣ ˭ˣˣ˧˩ˢ ˸˞ ˭ˢ ˸ˣˢˤ˪ ˫˧˪ˣ˩˧ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ :˧ˮ˩ˬ ˟ˣ˟˧˯ ˧ˣˢ˧ˤ 

 .˧˲˧˴˲˯ ˫ˣ˵˧ˬ ˧ˣˮ˧˷˪ ˫˧ˬ˞ˣ˸ ˢ˶˧˴˰ ˣ˞ ˡ˰˴ ˪˩ ˶˷˞˩ ,˶˟˦˴ˬ ˡˣˡ˧˵ ˫˧˵˲˯ˬ ˫ˢ :˶˟˦˴ˬ ˡˣˡ˧˵ 

 ˸ˣˡ˧ˬ˰ ˥˧˦˟ˬ˷ ˢˬ ,˰ˠˬ ˞˪˪ ˢ˪ˣ˰˲˪ ˸˧˦ˮˠˬ ˣ˞ ˸˧˦˲ˣ˞ ˢ˷˧˥˟ ˫˧˷ˬ˸˷ˬ ˫˧˧˟ˣ˟˧˯ˢ ˫˧ˡˡˣ˵ˬˢˬ ˵˪˥ :˰ˠˬ ˞˪˪ ˢ˪ˣ˰˲

.˸ˣˮ˧ˬ˞ˣ 

 .˸ˣ˧˟ˣ˟˧˯ ˸ˣ˰ˣˮ˸ ˪˷ ˸˵˧ˣˡˬ ˢˡ˧ˡˬ ˸˶˷˲˞ˬˢ ,ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶ ˰˧˴ˢ˪ ˫˧˪ˣ˩˧ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ :ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶ 

.˸ˣˮˣ˷ ˫˧ˬˣ˷˧˧ ˸ˣ˷˧˶ˡ ˪˰ ˫˧ˮˣ˰ˢ ,˧˦ˮˠˬˣ ˧˦˲ˣ˞ ,˧ˮ˞˩ˬ ˪˪ˣ˩ ,˫˧ˮˣ˷ ˫˧ˠˣ˯˟ ˫˧˰˧ˠˬ ˫ˢ :˸ˣ˧ˡˡ˴ 

 :˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ ˧ˠˣ˯ 

.˸˧˟ˣ˟˧˯ ˢ˰ˣˮ˸ ˸ˣˢˤ˪ ˧ˡ˩ ˫˧˰ˠˬˣ ˫˧˧ˮ˧˷ ˧˪ˠ˪ˠ ˭ˣˠ˩ ˫˧˧ˮ˩ˬ ˫˧˟˧˩˶˟ ˫˧˷ˬ˸˷ˬ ˢ˪˞ ˫˧ˡˡˣ˵ˬ :˫˧˧ˮ˩ˬ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ 

 ˢ˧˴ˣ˪ˣˤ˶ ˫˧˵˲˯ˬˣ ,˟ˣ˟˧˯ ˸ˣˢˤ˪ ˧ˡ˩ ˡˡˣ˵ˬ ˵˯˧ˡ˟ˣ ˶ˣ˞ ˧ˮ˷˧˧˥˟ ˫˧˷ˬ˸˷ˬ ˫˧˧˦˲ˣ˞ ˫˧ˡˡˣ˵ˬ :˫˧˧˦˲ˣ˞ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ

 .˫˧ˢˣ˟ˠ ˵ˣ˧ˡˣ 

 ˫˧˰˧˴ˬˣ ,˸˧˟ˣ˟˧˯ ˢ˰ˣˮ˸ ˸ˣˢˤ˪ ˧ˡ˩ ˫˧ˮ˷˧˧˥˟ˣ ˫˧˧˦ˮˠˬ ˸ˣˡ˷˟ ˫˧˷ˬ˸˷ˬ ˫˧˧˦ˮˠˬ ˫˧ˡˡˣ˵ˬ :˫˧˧˦ˮˠˬ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ

 .˸ˣˮ˧ˬ˞ˣ ˭˯ˣ˥ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 
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  ˶˧˴ ˶˷˞˩ .˟ˣ˟˧˯ˢ ˧ˣˢ˧ˤ˪ ˫˧ˮ˷˧˧˥ˣ ˫˧ˮˣˬ˧˯ ˣ˞ ˫˧˴˧˶˥ ˫˰ ˟˟ˣ˸˯ˬ ˵˯˧ˡ ,˶˧˲ˬ ˪˪˩ ˨˶ˡ˟ ˫˧˟˩˶ˣˬ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ

  ˫˧ˮ˷˧˧˥ˢ .˫˧ˮ˷˧˧˥ˢ ˧ˡ˧ ˪˰ ˫˧˪ˠ˸ˬˢ ,˵˯˧ˡˢ ˪˰ ˫˧ˮˣˬ˧˯ˢ ˣ˞ ˫˧˴˧˶˥ˢ ˫ˣ˵˧ˬ˟ ˫˧˧ˣˮ˧˷˪ ˫˶ˣˠ ˞ˣˢ ,˟˟ˣ˸˯ˬ ˡˡˣ˵ˬˢ

˪ˡˣˠˣ ˭ˣˣ˧˩˪ ˫˧ˬ˞ˣ˸ˢ ˫˧˧˪˦˧ˠ˧ˡ ˸ˣ˸ˣ˞ ˤ˞ ˫˧˶˴ˣ˧ ˣ˶˵˧ˬ˪ ˫˧˶˷˲˞ˬˣ ,˟ˣ˟˧˯ˢ- .ˡˡˣ˵ˬˢ ˫ˣ˵˧ˬ ˶˥˞ ˟ˣ˵˰˪ ˶˵˟ 

  ˫˰ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ˪ ˶ˣ˟˧˥ESP32 : 

ˣ˶˵˧ˬˢ ˫˰ ˧˟ˣ˟˧˯ ˡˡˣ˵ˬ ˵˷ˬˬ˪ ˧ˡ˩- ˶˵˟ESP32 :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ , 

 ˫˧ˮ˧˲ ˪˪˩ ˨˶ˡ˟) ˧˟ˣ˟˧˯ˢ ˡˡˣ˵ˬˢ ˪˷ ˞˴ˣˬˢ ˧ˮ˧˲ ˸˞ ˶˟˥ :ˢ˶ˬˣ˥ ˸˶ˡˠˢA x-B  ˧ˮ˧˲˪ (GPIO ˟-ESP32 ˶˟˥ ,˱˯ˣˮ˟ .

  ˧ˮ˧˲ ˪˰ ˢ˩˧˷ˬ ˫˧ˡˠˮ˟ ˷ˬ˸˷ˢˣ ˢˬˡ˞˪ ˱˸ˣ˷ˬˢ ˭˧˲ˢ ˸˞A x-B. 

 ˶ˡˠˢ ,˸ˣ˵˧˯˲ ˯˯ˣ˟ˬ ˫ˣ˷˧˧˟ .ˡˡˣ˵ˬˢ ˫ˣ˵˧ˬ˟ ˫˧˧ˣˮ˧˷ ˸ˣˢˤ˪ ˧ˡ˩ ˶˵˯ ˣ˞ ˢ˵˧˯˲ ˸ˣ˯˯ˣ˟ˬ ˸ˣ˦˧˷˟ ˷ˬ˸˷ˢ :ˢˮ˩ˣ˸ ˫ˣ˷˧˧

 ˭˧˲ ,˪˷ˬ˪) ˡˡˣ˵ˬˢ ˧ˮ˧˲ˬ ˡ˥˞ ˪˷ ˫˧ˡ˶ˣ˧ˢˣ ˫˧˪ˣ˰ˢ ˸ˣˣ˴˵ˢ ˧ˮ˷˟ ˸ˣ˵˧˯˲A  ˶˥˞ ˸ˣ˲˧˴˶˟ ˟ˣ˵˰ ,˶˵˯ ˯˯ˣ˟ˬ ˫ˣ˷˧˧˟ .(

 .˫ˣ˵˧ˬ˟ ˫˧˧ˣˮ˧˷ ˶˥˞ ˟ˣ˵˰ˣ ˡˡˣ˵ˬˢ ˧ˮ˧˲ ˧ˮ˷ ˪˷ ˟˴ˬˢ 

 ˫˰ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ˟ ˷ˣˬ˧˷ˢ ˸ˣˮˣ˶˸˧ESP32 : 

 ˶˥˞ ˟˵˰ˬ ˫˧˷˶ˣˡˢ ˫˧ˬˣ˷˧˧˪ ˫˧ˬ˧˞˸ˬ˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫˧ˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶ˣ ˵ˣ˧ˡ ˫˧˰˧˴ˬ ˫˧˧˶˦ˣ˶ ˫˧ˡˡˣ˵ˬ :ˢˣ˟ˠ ˵ˣ˧ˡ

.˵˧ˣˡˬ ˫ˣ˵˧ˬ 

 .˫˧˦˵˧ˣ˶˲˟ ˢ˟ˣˠ˸ ˢ˧˴˵˞˶˦ˮ˧˞ˣ ˢ˦˧˪˷ ˫˧˶˷˲˞ˬˣ ,˸ˣ˧˟ˣ˟˧˯ ˸ˣ˰ˣˮ˸ ˪˰ ˸ˬ˞ ˭ˬˤ˟ ˟ˣ˷ˬ ˫˧˵˲˯ˬ ˫ˢ :˸ˬ˞ ˭ˬˤ˟ ˟ˣ˷ˬ 

˟˶ ˦˪˵ ˭˵˸ˢ-˟˶ ˦˪˵ ˧ˮ˵˸ˢ˩ ˷ˬ˷˪ ˫˧˪ˣ˩˧ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ :˧˸˧˪˩˸- ˦ˣˣ˧ˮ ,˷ˬ˸˷ˬˢ ˫˰ ˢ˧˴˵˞˶˦ˮ˧˞ ˶ˣ˟˰ ˫˧˧˸˧˪˩˸

 .˫˧˶˦ˬ˶˲ ˸ˬ˞˸ˢˣ ˪ˣ˵ˢ ˸ˬ˴ˣ˰ ˸˶˵˟ ,˦˧˶˲˸˟ 

 .˫ˢ˪˷ ˫˧˧˥ˢ ˸˪˥ˣ˸ ˸˞ ˨˧˶˞ˬˣ ˧˞˪˟ ˸˧˥˲ˬ ,˧ˤ˧˲ ˰ˠˬ ˞˪˪ ˫˧˪˰ˣ˲ ˫˧˧˟ˣ˟˧˯ˢ ˫˧ˡˡˣ˵ˬˢˬ ˵˪˥ :˰ˠˬ ˞˪˪ ˢ˪ˣ˰˲ 

 ˧˯˯ˣ˟ˬ ˫˧˦˵˧ˣ˶˲ ˫˰ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ ˸ˣ˪˵˟ ˟˪˷˪ ˭˸˧ˮ ,ˢˮˣ˩ˮ ˢˮ˩ˣ˸ ˸˰ˬ˦ˢ ˫˰ :˪˵ ˟ˣ˪˧˷ESP32  ˸˞ ˶˲˷˪ˣ ,

.˫ˢ˪˷ ˷ˬ˸˷ˬˢ ˸˧ˣˣ˥ ˸˞ˣ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ˢ 

 :˫˧ˬˣ˷˧˧ 

  ˫˧˦˧˶˲˸˟ ˦ˣˣ˧ˮˣ ˸ˣ˶ˡˠˢ ,˫˧˶˦ˬ˶˲˟ ˢ˦˧˪˷˪ ˷ˬ˸˷ˬ ˧˵˷ˬˬ˟ ˪˪˩ ˨˶ˡ˟ ˷ˬ˷ˬ ˧˟ˣ˟˧˯ ˡˡˣ˵ˬ :˷ˬ˸˷ˬ ˧˵˷ˬˬ

 .˫˧˧ˮˣ˶˦˵˪˞ ˫˧˶˧˷˩ˬ˟ 

.˫˧˰ˣˮˬ ˪˷ ˭ˣˣ˧˩ˣ ˫ˣ˵˧ˬ ,˸ˣ˶˧ˢˬ˟ ˢ˦˧˪˷˪ ˰ˣˮˬ ˸˶˵˟ ˸ˣ˩˶˰ˬ˟ ˫˧ˬˣ˷˧˧ ˫˧˞˴ˣˬ ˫ˢ :˰ˣˮˬ ˸˶˵˟ 

 .˫˧˪˧˰˲ˬˣ ˫˧˶ˣ˦˪ˣ˲˧ˮˬ ,˦ˣ˟ˣ˶ ˧˵˶˲ˬ˟ ˫ˣ˵˧ˬ ˟ˣ˷ˬ˪ ˢ˵˧˦ˣ˟ˣ˶˟ ˫˧˷ˬ˷ˬ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ :ˢ˵˧˦ˣ˟ˣ˶ 

.˸˵˧ˣˡˬ ˢˬ˞˸ˢˣ ˢ˦˧˪˷˪ ˭ˣˮˣˣ˩ ˧˶ˣ˸˲˩ˣ ˢ˴˧˶ ˧˪ˠ˪ˠ ,˪ˣ˵ ˸ˬ˴ˣ˰ ˧˶ˣ˸˲˩ ˭ˣˠ˩ ˰ˬ˷ ˡˣ˧˴˟ ˫˧˵˯˰ˣˬ ˫ˢ :˰ˬ˷ ˡˣ˧˴ 

 ˢ˰ˣˮ˸ ˶ˣ˦˧ˮˣ ˸ˣ˶˧ˢˬ ˸˶˵˟ ,˫ˣ˵˧ˬ ˸˷˧˥ ˶ˣ˟˰ ˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞˟ ˫˧˷ˬ˷ˬ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ :˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞

 .ˡˣ˧˴ˣ ˸ˣˮˣ˩ˬ˟ 

 :˫ˣ˩˧˯ 

 ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˟ ˸˧˟ˣ˟˧˯ ˢ˰ˣˮ˸ ˪˷ ˢˡ˧ˡˬˣ ˶ˣ˸˧˞˪ ˫˧˷ˬ˷ˬˢ ˫˧ˮˣˣˠˬ ˫˧˶˧˷˩ˬ ˫ˢ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ

ˣ˶˵˧ˬˢ ˫˰ ˫ˢ˪˷ ˸ˣ˵˷ˬˬ˸ˢˢ ˸ˣ˦˧˷ˣ ˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˸ˣˮˣ˶˵˰ ,˫˧ˠˣ˯ˢ- ˶˵˟ESP32 ˸ˣ˪˧˰˧˟ ˱ˮˬ˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,

 ˫ˢ˟ ˢ˷˰ˮ ˫˞ ˭˧˟ .˟ˣ˷ˬˢˣ ˢ˦˧˪˷ˢ ,˫˧˷ˬ˸˷ˬˢ ˪˷ ˢ˧˴˵˞˶˦ˮ˧˞ˢ ˸˞ ˶˲˷˪ ˧ˡ˩ ˫ˢ˪˷ ˫˧˦˵˧ˣ˶˲˟ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ

  ˸ˣ˪ˣ˩˧ ˫˧˰˧˴ˬ ˫˧˧˟ˣ˟˧˯ ˫˧ˡˡˣ˵ˬ ,˸˧˸˧˧˷˰˸ ˢ˧˴ˬˣ˦ˣ˞ ˣ˞ ˢ˵˧˦ˣ˟ˣ˶ ,˰ˣˮˬ ˸˶˵˟ ˸ˣ˩˶˰ˬ ,˷ˬ˸˷ˬ ˧˵˷ˬˬ˟ ˷ˣˬ˧˷

˶˥˞ ˟˵˰ˬ ˪˷ ˸ˣˮ˧ˬ˞ˣ ˸ˣ˵˧ˣˡˬ  .˫˧˧ˮ˶ˡˣˬ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧ˮ˵˸ˢˣ ˸ˣ˩˶˰ˬ˟ ˨˶˰ ˧˶˵˧ ˫˧˟˧˩˶˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫ˣ˵˧ˬ 

 

 ˷ˬˬ˪ ˧ˡ˩  ˸˦˧˷˟ ˣ˞ ˸ˣ˵˧˯˲ ˸˦˧˷˟ ˷ˬ˸˷ˢ˪ ˶˷˲˞ ˶ˡˣ˵ˮ˞ˢ ˸˞Polling . 

.˸ˣ˵˧˯˲ ˪˷ ˢ˦˧˷ˢ ˸˞ ˫ˡˣ˵ ˢ˞˶ˮ 

#define  ENCODER_PIN_A  12  //  Pin  connected  to  encoder  channel  A 
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#define  ENCODER_PIN_B  13  //  Pin  connected  to  encoder  channel  B 

  

volatile  int  encoderPos  = 0;   //  Current  position  of  the  encoder  

volatile  int  lastEncoded  = 0;  //  Last  position  of  the  encoder  

volatile  unsigned  long  lastMicros  = 0;   

//  Last  time  the  encoder  position  was updated  

  

void  setup ()  {  

  Serial . begin ( 9600 );  

  pinMode ( ENCODER_PIN_A,  INPUT);  

  pinMode ( ENCODER_PIN_B,  INPUT);  

  attachInterrupt ( digitalPinToInterrupt ( ENCODER_PIN_A),  updateEncoder ,  

CHANGE);  

  attachInterrupt ( digitalPinToInterrupt ( ENCODER_PIN_B),  updateEncoder ,  

CHANGE);  

}  

  

void  loop ()  {  

  //  Print  current  position  of  the  encoder  

  Serial . println ( encoderPos );  

  delay ( 100);  

}  

  

void  updateEncoder ()  {  

  unsigned  long  nowMicros  = micros ();  

   

  //  Debounce  the  encoder  input  

  if  ( nowMicros  -  lastMicros  < 2000 )  {  

    return ;  

  }  

  lastMicros  = nowMicros ;  

  

  int  MSB = digitalRead ( ENCODER_PIN_A);  //  Most  significant  bit  

  int  LSB = digitalRead ( ENCODER_PIN_B);  //  Least  significant  bit  

  

  int  encoded  = ( MSB << 1)  |  LSB;   

//  Combine  MSB and  LSB to  create  encoded  value  

  int  sum = ( lastEncoded  << 2)  |  encoded ;   

//  Combine  previous  and  current  encoded  value  

  

  if  ( sum == 0b1101  ||  sum == 0b0100  ||  sum == 0b0010  ||  sum == 0b1011 )  

{  

    encoderPos ++;  //  Clockwise  rotation  

  }  else  if  ( sum == 0b1110  ||  sum == 0b0111  ||  sum == 0b0001  ||  sum == 

0b1000 )  {  

    encoderPos -- ;  //  Counter - clockwise  rotation  

  }  

  

  lastEncoded  = encoded ;   

//  Store  current  encoded  value  for  next  iteration  
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}   

 

 

  ˸˦˧˷ ˧˲˪ ˢˬˠˣˡ ˞˧ˢ ˢ˧˧ˮ˷ˢ ˢˬˠˣˡtƻƭƭƛƴƎ . 

#define  ENCODER_PIN_A  12  //  Pin  connected  to  encoder  channel  A 

#define  ENCODER_PIN_B  13  //  Pin  connected  to  encoder  channel  B 

  

int  encoderPos  = 0;  //  Current  position  of  the  encoder  

int  lastEncoded  = 0;  //  Last  position  of  the  encoder  

  

void  setup ()  {  

  Serial . begin ( 9600 );  

  pinMode ( ENCODER_PIN_A,  INPUT);  

  pinMode ( ENCODER_PIN_B,  INPUT);  

}  

  

void  loop ()  {  

  int  MSB = digitalRead ( ENCODER_PIN_A);  //  Most  significant  bit  

  int  LSB = digitalRead ( ENCODER_PIN_B);  //  Least  significant  bit  

  

  int  encoded  = ( MSB << 1)  |  LSB;   

//  Combine  MSB and  LSB to  create  encoded  value  

  

  if  ( encoded  !=  lastEncoded )  {  //  Check  if  encoder  position  changed  

    if  (( lastEncoded  == 0b00  && encoded  == 0b01 )  ||  ( lastEncoded  == 

0b11  && encoded  == 0b10 ))  {  

      encoderPos ++;  //  Clockwise  rotation  

    }   

else  if  (( lastEncoded  == 0b01  && encoded  == 0b00 )  ||  ( lastEncoded  == 

0b10  && encoded  == 0b11 ))  {  

      encoderPos -- ;  //  Counter - clockwise  rotation  

    }  

    Serial . println ( encoderPos );   

//  Print  current  position  of  the  encoder  

    lastEncoded  = encoded ;  //  Update  last  encoded  value  

  }  

}  
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 ˠ˴4  ˸ˣ˶˲˯7    ˦ˮˬˠ˯¢aмсот  ˶ˣ˟˧˥˟/! . 
-s¢aмсот  ˸ˠˣ˴˸ ˪ˣˡˣˬ ˞ˣˢ[95  ˭˟ ˧˶˪ˣ˲ˣ˲4   ˭˟ ˸ˣ˶˲˯7  ˫ ˧˦ˮˬˠ˯  ˟˟˷ ˟˪˷ˬˢ¢aмсот ˳ˣ˲ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ ˞ˣˢ .

 ˪ˣˡˣˬ .ˣ˪˷ ˢ˩ˣˬˮˢ ˸ˣ˪˰ˢˣ ˷ˣˬ˧˷ˢ ˸ˣ˪˵ ,˸ˣ˦˷˲ˢ ˪˷˟ ˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟¢aмсот   ˸ˣ˶˲˯ ˰˟˶˞ ˪˪ˣ˩

 ˪˷7 ) ˫˧˰˦˵ˬ0-9ˣ˶˵˧ˬ ˫˰ ˸ˣ˵˷ˬˬ˸ˢ˪ ˢ˶˵˟ ˧ˮ˧˲ ˢˬ˩ˣ ˫˧˧˸ˡˣ˵ˮ ˸˧˶ˣˮ ,(- .˫˧˶˵˟ 

 

 ˢˠˣ˴˸ ˪ˣˡˣˬ ˪˷ ˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸¢aмсот : 

 ˸˟ ˢˠˣ˴˸4  ˸ˣ˶˲˯ ˰˟˶˞ˬ ˟˩˶ˣˬ ˪ˣˡˣˬˢ :˸ˣ˶˲˯[95  ˸ˣˮ˟7 ˬ ˫˧˧˶˲˯ˬ ˫˧˩˶˰ ˸ˠ˴ˢ ˸ˣ˶˷˲˞ˬˢ ,˫˧˰˦˵ˬ-0   ˡ˰

9999 . 

 ˟˟˷¢aмсот   ˟˟˷ :˟˪ˣ˷ˬ¢aмсот  ˸˟ ˢˠˣ˴˸ˢ ˶ˣ˟˰ ˶˵˟/˭˵˸ˢ ˪ˢˮˬ˩ ˷ˬ˷ˬ7  ˫˧˦ˮˬˠ˯  ˸˞ ˦˷˲ˬ˷ ˢˬ ,

ˣ˶˵˧ˬ ˫˰ ˵˷ˬˬˢ - .˫˧˶˵˟ 

 ˪ˣˡˣˬ ˫˰ ˸˶ˣ˷˵˸ :˸˧˶ˣ˦ ˸˶ˣ˷˵˸¢aмсот ˣ˶˵˧ˬ ˫˰ ˟ˣ˪˧˷ ˪˰ ˪˵ˬ˷ ˢˬ ,˦ˣ˷˲ ˧˶ˣ˦ ˵˷ˬˬ ˸ˣ˰˴ˬ˞˟ ˸ˠ˷ˣˬ -

˟ ˣˬ˩ ˫˧˶˵9{tон . 

 ˸ˠˣ˴˸ ˶ˣ˟˰ ˸ˣˮˮˣˣ˩˸ˬ ˸ˣ˶˧ˢ˟ ˸ˣˬ˶˟ ˪˪˩ ˨˶ˡ˟ ˨ˬˣ˸ ˪ˣˡˣˬˢ :˸ˣ˶˧ˢ˟ ˸˶˵˟[95  ˢ˶ˣ˞˸ ˧˞ˮ˸˟ ˸ˣ˞˶ˮ ˸˶˷˲˞ˬˢ ,

 .˫˧ˮˣ˷ 

  ˪ˣˡˣˬ :ˢ˩ˣˬˮ ˪ˬ˷˥ ˸˩˧˶˴¢aмсот .ˢ˪˪ˣ˯ ˧ˡ˧ ˪˰ ˫˧˪˰˲ˣˬˢ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˸ˣ˪˧˰˧˟ ˪ˣ˰˲˪ ˭ˮ˩ˣ˸ 

 ˫˰ ˢ˧˴˵˞˶˦ˮ˧˞9{tон  ˟- !ǊŘǳƛƴƻ L59 : 

 :ˢ˶ˬˣ˥ ˶ˣ˟˧˥ 

 ˢˠˣ˴˸ˢ ˪ˣˡˣˬ ˸˞ ˵˷ˬˬ˪ ˧ˡ˩¢aмсот  ˣ˶˵˧ˬ ˶˵˟ ˫˰9{tон  ˟- !ǊŘǳƛƴƻ L59 :˫˧˞˟ˢ ˫˧˶ˣ˟˧˥ˢ ˸˞ ˰˴˟˪ ˨˶˦˴˸ , 

 

  ˭˧˲¢aмсот /[Y    ˭˧˲˪ (˭ˣ˰˷)DtLh ˟-9{tон   ,˪˷ˬ˪)DtLh мп .( 

¢aмсот 5Lh  ˭˧˲˪ (˫˧ˮˣ˸ˮ ˦˪˲/˦˪˵)DtLh ˟ ˶˥˞-9{tон   ,˪˷ˬ˪)DtLh мо .( 

 ˧ˮ˧˲±//  ˣ (˥ˣ˩)-Db5    ˪ˣˡˣˬ ˪˷ (ˢ˵˶˞ˢ)¢aмсот  ˟  ˫˧ˬ˧˞˸ˬ ˢ˵˶˞ˢˣ ˥˸ˬ ˧ˮ˧˲˪ ˫˧˶˟ˣ˥ˬ-9{tон . 

 ˶˟˥ˬ ˪˷ ˫˧˶˲ˬ'ˠ ˣ˞ ˫˧˦ˣ˥ ˸˶ˤ˰˟ ˶˴˵˪ ˷˧ ˟˧˩˶ˢ ˸˞ ˪˧˰˲ˢ˪ ˧ˡ˩Wпф  ˶˟˥ˬˣWрл  .˦ˣ˦˶˷˟ ˶˞ˣ˸ˬ˷ ˣˬ˩ 
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 :ˢˮ˩ˣ˸ ˟ˣ˪˧˷ 

 ˢˠˣ˴˸ˢ ˪ˣˡˣˬ˟ ˦ˣ˪˷˪ ˧ˡ˩¢aмсот ˣ˶˵˧ˬˬ - ˶˵˟9{tон  -˟ !ǊŘǳƛƴƻ L59 ˸˧˧˶˲˯˟ ˪˪˩ ˨˶ˡ˟ ˷ˬ˸˷˸ ,¢aмсот ˢˮˢ .

  ˸˧˧˶˲˯˟ ˷ˣˬ˧˷˪ ˸˧˯˧˯˟ ˢˬˠˣˡ¢aмсот  ˪ˣˡˣˬ˟ ˫˧˶˲˯ˬ ˠ˧˴ˢ˪ ˧ˡ˩¢aмсот : 

#include <TM1637Display.h> 
// Define the pins for TM1637 (CLK, DIO) 
#define CLK_PIN 14 
#define DIO_PIN 13 
// Create an instance of TM1637Display 
TM1637Display display(CLK_PIN, DIO_PIN); 
void setup() { 
  // Initialize the TM1637 display 
  display.setBrightness(7); // Set brightness level (0-7, 0 being the lowest) 
  display.showNumberDec(1234); // Display a decimal number (e.g., 1234) 
} 
void loop() { 
  // Code for main program loop 
} 

 ˸˧˧˶˲˯ ˸ˣ˰˴ˬ˞˟TM1637  ˫˧ˬ˞˸ˣˬ ˫˧˪ˬ˯ ˣ˞ ˫˧ˣˣ˸ ,˫˧˶˲˯ˬ ˠ˧˴ˢ˪ ˧ˡ˩ ˢˠˣ˴˸ˢ ˪ˣˡˣˬ˟ ˸ˣ˪˵˟ ˦ˣ˪˷˪ ˪ˣ˩˧ ˢ˸˞ ,

  ˧˩˶˰ ˸ˠ˴ˢ ,˫˧˧˪ˬ˧˴ˡ˯˵ˢ ˣ˞ ˫˧˧ˮˣ˶˷˰ ˫˧˶˲˯ˬ ˸ˠ˴ˢ ,˸ˣ˶˧ˢ˟ˢ ˸ˬ˶ ˸˶ˡˠˢ˪ ˸ˣ˧˴˵ˮˣ˲ ˸˵˲˯ˬ ˢ˧˧˶˲˯ˢ .˸˧˷˧˞

˟ ˦ˣ˪˷˪ ˪ˣ˩˧ ˢ˸˞ ,˱˯ˣˮ˟ .ˡˣ˰ˣ ˢ˶ˣ˦˶˲ˬ˦-LED .˨˶ˣ˴ˢ ˧˲˪ ˸ˣ˶˥˞ ˢˠˣ˴˸ ˸ˣ˧ˣ˶˷˲˞ ˶˧ˡˠˢ˪ˣ ˯ˠˢ ˧˰ˬˢ ˪˷ 

 ˢˠˣ˴˸ˢ ˪ˣˡˣˬTM1637 ˣ˶˵˧ˬ ˫˰ ˵˷ˬˬ˸ˬ ˞ˣˢ ˶˷˞˩ .˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˧˶˲˯ˬ ˰ˡ˧ˬ ˸ˠ˴ˢ˪ ˥ˣˮ ˭ˣ˶˸˲ ˰˧˴ˬ - ˶˵˟

ESP32 ˟-Arduino IDE ˪ˣ˵ˣ˦ˣ˶˲ ˫˰ .ˡˣ˰ˣ ˫˧˶ˬ˧˧˦ ,˫˧ˮˣ˰˷ ,˫˧ˠ˴ ˪˷ ˫˧ˮˣ˷ ˫˧ˠˣ˯ ˸˶˧˴˧˪ ˧˸˧˪˩˸ ˟˶ ˧˪˩˪ ˨˲ˣˢ ˞ˣˢ ,

 ˪ˣˡˣˬ ˟ˣ˪˧˷ ,˷ˣˬ˧˷˪ ˢ˪˵ˢ ˢ˧˧˶˲˯ˢˣ ˦ˣ˷˲ˢ ˸˧˶ˣ˦ˢ ˸˶ˣ˷˵˸ˢTM1637  ˧˯˯ˣ˟ˬ ˫˧˦˵˧ˣ˶˲˟ESP32  .˪˧˰˧ˣ ˦ˣ˷˲ ˞ˣˢ 

 ˢ˧˧˶˲˯ˢ ˪˷ ˸ˣ˧˴˵ˮˣ˲ˢ ˸ˬ˧˷˶TM1637: 

display.showNumberDec(-12);          // displayed _-12 
display.showNumberDec(-999);        // displayed -999 
display.showNumberDec(42);              // displayed __42 
display.showNumberDec(42, false);      // displayed __42 
display.showNumberDec(42, false, 2, 0);   
// displayed 42__ => display 2 digit at position 0 
display.showNumberDec(42, true);      // displayed 0042 => zero padding 
display.showNumberDec(14, false, 2, 1);  // displayed _14_ 
display.showNumberDec(-5, false, 3, 0);  // displayed _-5_ 
display.showNumberDec(1234);          // displayed 1234  
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 :˸ˣ˧˯˧˯˟ ˸ˣ˧˴˵ˮˣ˲˟ ˷ˣˬ˧˷˪ ˢˬˠˣˡ 

#include <TM1637Display.h> 
  
#define CLK  22 // The ESP32 pin GPIO22 connected to CLK 
#define DIO  23 // The ESP32 pin GPIO23 connected to DIO 
  
// create a display object of type TM1637Display 
TM1637Display display = TM1637Display(CLK, DIO); 
  
// an array that sets individual segments per digit to display the word "dOnE" 
const uint8_t done[] = { 
  SEG_B | SEG_C | SEG_D | SEG_E | SEG_G,         // d 
  SEG_A | SEG_B | SEG_C | SEG_D | SEG_E | SEG_F, // O 
  SEG_C | SEG_E | SEG_G,                         // n 
  SEG_A | SEG_D | SEG_E | SEG_F | SEG_G          // E 
}; 
  
// degree celsius symbol 
const uint8_t celsius[] = { 
  SEG_A | SEG_B | SEG_F | SEG_G,  // Degree symbol 
  SEG_A | SEG_D | SEG_E | SEG_F   // C 
}; 
  
void setup() { 
  display.clear(); 
  display.setBrightness(7); // set brightness to 7 (0:dimmest, 7:brightest) 
} 
  
void loop() { 
  // show counter 0-9 
  int i; 
  for (i = 0; i < 10; i++) { 
    display.showNumberDec(i); 
    delay(500); 
  display.clear(); 
  } 
  
  display.showNumberDec(-91);             // displayed _-91 
  delay(2000); 
  display.clear(); 
  
  display.showNumberDec(-109);            // displayed -109 
  delay(2000); 
  display.clear(); 
  
  display.showNumberDec(21, false);       // displayed __21 
  delay(2000); 
  display.clear(); 
  
  display.showNumberDec(21, true);        // displayed 0021 
  delay(2000); 
  display.clear(); 
  
  display.showNumberDec(28, false, 2, 1); // displayed _28_ 
  delay(2000); 
  display.clear(); 
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  display.showNumberDec(-9, false, 3, 0); // displayed _-9_ 
  delay(2000); 
  display.clear(); 
  
  // displayed 15:30 
  display.showNumberDecEx(1530, 0b11100000, false, 4, 0); 
  delay(2000); 
  display.clear(); 
  
  // displayed 23°C 
  int temperature = 23; // or read from temperature sensor 
  display.showNumberDec(temperature, false, 2, 0); 
  display.setSegments(celsius, 2, 2); 
  delay(2000); 
  display.clear(); 
  
  // displayed letters: dOnE 
  display.setSegments(done); 
  delay(2000); 
  display.clear(); 
} 
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 ˡ˪ ˸˪˰˲ˢbŜƻtƛȄŜƭ . 

 

 

ˢ ˸ˣ˧˶ˣˮ ˸ˮ˟ˢ-NeoPixel  ˫˰ ˫˸˰ˬ˦ˢˣESP32˱˧˵ˬ ˨˧˶ˡˬ : 

 :˞ˣ˟ˬ 

 ˸ˣ˶ˣˮLED  ˪˷NeoPixel ˫˷˟ ˫ˠ ˸ˣ˰ˣˡ˧ˢ ,WS2812  ˣ˞WS2812B LED ˸ˣ˧˶ˣˮ ˭ˢ ,RGB  ,ˡ˶˲ˮ˟ ˪ˣ˲˧˦˪ ˸ˣˮ˸˧ˮˢ

˧˦˵˲˞ ˸ˣ˶˷˲˞ˬˢ   ,˸ˣ˧˶˵˧˰ˢ ˸ˣˮˣ˩˸ˢ ˸˞ ˶ˣ˵˥ˮ ,ˢˤ ˶ˬ˞ˬ˟ .˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˫˧˧ˮˣ˰˟˴ˣ ˫˧˟˩˶ˣˬ ˢ˶ˣ˞˸

 ˸ˣ˧˶ˣˮ ˵˷ˬˬ˪ ˡ˴˧˩ˣ ˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˸ˣˮˣ˶˵˰NeoPixel ˣ˶˵˧ˬˢ ˫˰- ˶˵˟ESP32  .˫˧˦˵˧ˣ˶˲˟ ˷ˣˬ˧˷˪ 

:˸ˣ˧˶˵˧˰ ˸ˣˮˣ˩˸ 

 ˪˩˟ ˦ˣ˪˷˪ ˭˸˧ˮ :ˡ˶˲ˮ˟ ˸ˣ˯˥˧˧˸ˢ˪ ˭˸˧ˮNeoPixel LED  .˸ˣ˟˩˶ˣˬ ˸ˣ˷˲ˮˢˣ ˫˧˯ˣ˲ˡ ˶˷˲˞ˬ˷ ˢˬ ,ˡ˶˲ˮ˟ ˸˶˷˶˷˟ 

  ˫˧˰˟˴ ˟ˣ˟˶˰RGB ˸ˣ˶ˣˮ :LED  ˪˷NeoPixel  ˸ˣ˧˶ˣˮ ˸ˣ˪˪ˣ˩LED ) ˸ˣ˪ˣ˥˩ˣ ˸ˣ˵ˣ˶˧ ,˸ˣˬˣˡ˞RGB ,ˢ˪˧˟˥ ˪˩ ˨ˣ˸˟ (

.˫˧˰˟˴ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˠ˧˴ˢ˪ ˶˷˲˞ˬ˷ ˢˬ 

 ˪˷ ˸ˣ˧˶ˣˮ ˶˲˯ˬ ˶˟˥˪ ˭˸˧ˮ :˸˶˷˶˷˪ ˭˸˧ˮNeoPixel .ˢ˶ˣ˞˸ ˫˧ˮ˵˸ˬˣ ˫˧˪ˣˡˠ ˫˧ˠ˴ ˸˶˧˴˧ ˶˷˲˞ˬ˷ ˢˬ ,˸˶˷˶˷˟ ˡ˥˧ 

ˢ ˸ˣ˶ˣˮ˪ :ˢˢˣ˟ˠ ˸ˣ˶˧ˢ˟-NeoPixel   ˫˧˧ˬ˧ˮ˲ ˫˧ˬˣ˷˧˧˪ ˸ˣˬ˧˞˸ˬ˪ ˭˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˸ˣˢˣ˟ˠ ˸ˣ˶˧ˢ˟ ˸ˣˬ˶ ˪˪˩ ˨˶ˡ˟ ˷˧

 .ˡ˥˞˩ ˫˧˧ˮˣ˴˧˥ˣ 

 ˪˩ :˟˪ˣ˷ˬ ˶˵˟LED  ˪˷NeoPixel  ˫˧˟˧˩˶ˢ ˶˲˯ˬ ˸˞ ˸˧˥˲ˬˣ ˸ˣ˵˷ˬˬ˸ˢˢ ˨˧˪ˢ˸ ˸˞ ˦˷˲ˬˢ ,ˢˮ˟ˣˬ ˶˵˟ ˟˟˷ ˪˧˩ˬ

 .˫˧˷˶ˡˮˢ ˫˧˧ˮˣ˴˧˥ˢ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

 ˸ˣ˧˶ˣˮNeoPixel  ˪˩˪ ˧˸˶ˡ˯ ˭˲ˣ˞˟ ˫˧˥˪˷ˮ ˫˧ˮˣ˸ˮˢ ˣ˟˷ ,ˡ˥˞ ˦ˣ˥ ˸˶ˣ˷˵˸ ˪ˣ˵ˣ˦ˣ˶˲ ˸ˣ˰˴ˬ˞˟ ˸ˣ˪˰ˣ˲LED  .˸˶˷˶˷˟

 ˪˩ ˶ˣ˟˰ ˫˧˧ˣ˴˶ˢ ˸ˣ˶˧ˢ˟ˢˣ ˰˟˴ˢ ˸˞ ˫˧ˠ˴˧˧ˬˢ ˫˧˯˪ˣ˲ ˪˷ ˫˶ˤˬ ˫˧˟˩˶ˣˬ ˫˧ˮˣ˸ˮˢLED ˪˩ ˨ˣ˸˟ ˶˵˟ˢ ˟˟˷ .LED 

 ˰˟˴ˢ ˦˪˲˪ ˞˧˟ˬ˷ ˢˬ ,˫˞˸ˢ˟ ˸ˣ˪ˣ˥˩ˢˣ ˸ˣ˵ˣ˶˧ˢ ,˸ˣˬˣˡ˞ˢ ˸ˣ˧˶ˣˮˢ ˸ˣ˶˧ˢ˟ ˸˞ ˫˧˞˸ˬˣ ˫˸ˣ˞ ˷˶˲ˬ ,˫˧ˮˣ˸ˮˢ ˸˞ ˪˟˵ˬ

.˧ˣ˴˶ˢ 

 ˸ˣ˧˶ˣˮ ˵˷ˬˬNeoPixel  ˫˰ESP32 : 

ˢ ˸ˣ˧˶ˣˮ ˸˞ ˵˷ˬˬ˪ ˧ˡ˩-NeoPixel ˣ˶˵˧ˬˢ ˫˰- ˶˵˟ESP32 :˫˧˞˟ˢ ˫˧˟˪˷ˢ ˸˞ ˰˴˟ , 

ˢ ˪˷ ˫˧ˮˣ˸ˮˢ ˦˪˵ ˭˧˲ ˸˞ ˶˟˥ :ˢ˶ˬˣ˥ ˸˶ˡˠˢ-NeoPixel LED   ˭˧˲˪ ˸˶˷˶˷˟ ˭ˣ˷˞˶ˢGPIO ˟-ESP32 ˶˟˥ ,˱˯ˣˮ˟ .

) ˥ˣ˩ˢ ˵˲˯ ˧ˮ˧˲ ˸˞VCC) ˢ˵˶˞ˢˣ (GNDˢ ˸ˣ˧˶ˣˮ ˪˷ ( -NeoPixel  .˫˧ˬ˧˞˸ˬ ˥˸ˬ ˸ˣ˶ˣ˵ˬ˪ 

 ˸˧˧˶˲˯ ˭ˣˠ˩ ˸ˬ˞ˣ˸ ˢ˧˧˶˲˯˟ ˷ˬ˸˷ˢ :ˢˮ˩ˣ˸ ˫ˣ˷˧˧Adafruit NeoPixel ˢ ˸ˣ˶ˣˮ˟ ˦ˣ˪˷˪ ˧ˡ˩-NeoPixel  ˸˞ ˪˥˸˞ .

 ˦˵˧˧˟ˣ˞NeoPixel ˢ ˸ˣ˧˶ˣˮ ˶˲˯ˬ ˫˰-LED  ˭˧˲ˢˣ ˸˶˷˶˷˟GPIO .˫˧ˮˣ˸ˮˢ ˸˯˧ˮ˩˪ ˶˟ˣ˥ˬˢ 
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˟ ˷ˣˬ˧˷ˢ ˸ˣˮˣ˶˸˧-NeoPixel LED  ˫˰ESP32 : 

 

 ˸ˣ˶ˣˮ˟ ˷ˬ˸˷ˢ˪ ˭˸˧ˮ :˸ˣ˧ˡˡ˴LED  ˪˷NeoPixel  ˢ˵˧ˮˣ˶˦˵˪˞ ,˸˧˟˧˦˶ˣ˵ˡ ˢ˶ˣ˞˸ ˪˪ˣ˩ ,˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ˟

.˸ˣˮˬ˞ ˸ˣˮ˵˸ˢˣ ˦ˣ˪˧˷ ,ˢ˷˧˟˪ 

 ˸ˣ˧˶ˣˮ ˫˰ :˸˧˷˧˞ ˢˬ˞˸ˢLED   ,˸˧˷˧˞ ˫˧ˬ˞˸ˣˬ ˢ˶ˣ˞˸ ˧˦˵˲˞ ˶ˣ˴˧˪ ˫˧˪ˣ˩˧ ˫˧˷ˬ˸˷ˬˢ ,ˡ˶˲ˮ˟ ˪ˣ˲˧˦˪ ˸ˣˮ˸˧ˮˢ

.˫ˢ˪˷ ˸ˣ˧˲˧˴˲˯ˢ ˸ˣ˲ˡ˰ˢ˪ˣ ˫˧˩˶˴˪ ˫˧ˬ˞˸ˣˬˢ ˫˧˯ˣ˲ˡˣ ˸ˣ˧˴ˬ˧ˮ˞ 

 ˸˧˧˶˲˯ ˣˬ˩ ˸ˣ˧˶˲˯ :˷ˣˬ˧˷ ˸ˣ˪˵Adafruit NeoPixel ˢ ˸ˣ˶ˣˮ˟ ˢ˦˧˪˷ˢ ˨˧˪ˢ˸ ˸˞ ˸ˣ˦˷˲ˬ-NeoPixel ˸ˣ˶˷˲˞ˬˣ ,

.ˢ˩ˣˬˮ ˢˬ˶˟ ˢ˶ˬˣ˥ ˧˦˶˲˟ ˞˪ˣ ˧˸˶˧˴˧ ˟ˣ˴˧˰˟ ˡ˵ˬ˸ˢ˪ ˫˧˷ˬ˸˷ˬ˪ 

ˢ ˸ˣ˶ˣˮ ˸˞ ˸ˣ˪˵˟ ˟˪˷˪ ˭˸˧ˮ :ˢ˧˴˶ˠ˦ˮ˧˞-NeoPixel  ˧˯˯ˣ˟ˬ ˫˧˦˵˧ˣ˶˲ ˫˰ESP32 ˧˩˷ˣˬˣ ˫˧˧ˬˮ˧ˡ ˢ˶ˣ˞˸ ˧˦˵˲˞ ˵˲˯˪ˣ ,

.ˢ˵˧˦˸˯˞ˢˣ ˷ˬ˸˷ˬˢ ˸˧ˣˣ˥ ˸˞ ˶˲˷˪ ˧ˡ˩ ˭˧˰ 

ˢ ˸ˣ˧˶ˣˮ :˸ˣ˧ˠ˶ˡˬ-NeoPixel  ˧ˡ˧ ˪˰ ˫ˢ˪˷ ˢ˶ˣ˞˸ˢ ˸ˣ˶ˡˠˢ ˸˞ ˫˧˞˸ˢ˪ ˫˧˷ˬ˸˷ˬ˪ ˶˷˲˞ˬ˷ ˢˬ ,˸˶˷˶˷˪ ˸ˣˮ˸˧ˮ

 ˸ˣ˧˶ˣˮ ˸˲˯ˣˢLED  .˸˲˯ˣˮ ˢ˶ˬˣ˥ ˣ˞ ˟˩˶ˣˬ ˦ˣˣ˧˥˟ ˨˶ˣ˴ ˞˪˪ ˨˶ˣ˴ˢ ˧˲˪ ˸ˣ˲˯ˣˮ 

 :˫˧ˬˣ˷˧˧ 

ˢ ˸ˣ˧˶ˣˮ :˸˧˟˧˦˶ˣ˵ˡ ˢ˶ˣ˞˸ -NeoPixel   ˫˧˦ˣ˷˧˵ ,ˠ˥ ˸ˣˠˣ˴˸ ˪˪ˣ˩ ,˸˧˟˧˦˶ˣ˵ˡ ˢ˶ˣ˞˸ ˧ˬˣ˷˧˧˟ ˪˪˩ ˨˶ˡ˟ ˸ˣ˷ˬ˷ˬ

 .ˡ˶˷ˬ˟ˣ ˸˧˟˟ ˫˧˪˪˥˪ ˢ˟˧˟˯ ˸˶ˣ˞˸ˣ ˸ˣ˟˧˯ˬ˪ 

 ˫˧˧˟˧˦˵˞˶˦ˮ˧˞ ˫˧ˡˠ˟ˣ ˫˧˶ˤ˧˟˞ ,˸ˣ˷ˣ˟˪˸ ˭ˣˠ˩ ˫˧˷˧˟˪ ˢ˵˧ˮˣ˶˦˵˪˞ ˧˦˵˧ˣ˶˲˟ ˫˧˵˯˰ˣˬ ˫ˢ :˫˧˷˧˟˪ ˢ˵˧ˮˣ˶˦˵˪˞ ˧˶˴ˣˬ

 .˫˧˧ˬˮ˧ˡˣ ˫˧˧ˮˣ˰˟˴ ˢ˶ˣ˞˸ ˧˦˵˲˞ ˱˧˯ˣˢ˪ ˧ˡ˩ 

 ˸ˣ˶ˣˮ :˸ˣˮˬ˞ ˸ˣˮ˵˸ˢLED   ˪˷NeoPixel  ˶ˣ˴˧˪ ˸ˣ˪ˣ˩˧ ˭ˢ ˭ˢ˟˷ ,˸ˣ˧˟˧˦˵˞˶˦ˮ˧˞ ˸ˣ˩ˣ˶˰˸˟ˣ ˸ˣˮˬ˞ ˧˟˴˧ˬ˟ ˸ˣ˧˶˪ˣ˲ˣ˲

 .˫˧˲ˣ˴˪ ˸ˣˬ˧˷˶ˬˣ ˸ˣ˲˥ˣ˯ ˸ˣ˧ˣˣ˥ 

 ˸˶ˣ˞˸ ˧˦˵˲˞ ˵˲˯˪ ˧ˡ˩ ˫˧˶˵˟ˣ ˫˧˶˟˩˰ ,˸ˣˡ˪˵ˬ ˭ˣˠ˩ ˫˧˵˥˷ˬ˪ ˧˲˵˧ˢ ˡˣ˧˴˟ ˫˧˷ˬ˷ˬ ˫ˢ :˫˧˵˥˷ˬ˪ ˧˲˵˧ˢ ˡˣ˧˴RGB 

 .˧˪˞ˣˤ˧ˣ ˟ˣ˷ˬˣ ˸˧˷˧˞ ˢˬ˞˸ˢ˪ ˫˧ˮ˸˧ˮˢ 

 ˸ˣ˶ˣˮ :˨ˣˮ˧˥ˣ ˯ˣ˲˧˦ ˟˞LED   ˪˷NeoPixel   ˸ˣ˶˷˲˞ˬˢ ,˸ˣ˧˩ˣˮ˧˥ ˸ˣ˶˦ˬ˪ˣ ˯ˣ˲˧˦ ˟˞ ˸˶˧˴˧˪ ˨˶˰ ˧˶˵˧ ˫˧˪˩ ˭ˢ

 .˸ˣˮ˩˸ ˧ˠ˷ˣˬˣ ˫˧˰˟˴ ˟ˣ˟˶˰ ,ˢ˶ˣ˞˸ ˪˷ ˫˧˦˵˲˞ ˫˰ ˸ˣ˯ˮ˸ˢ˪ ˫˧˷ˬ˸˷ˬ˪ 

 :˫ˣ˩˧˯ 

 ˸ˣ˶ˣˮLED  ˪˷NeoPixel ˟˶ ˭ˣ˶˸˲ ˸ˣ˰˧˴ˬ-  ˫˧˦˵˧ˣ˶˲˟ ˫˧˯˯ˣ˸ ˢ˶ˣ˞˸ ˧˦˵˲˞ ˸˶˧˴˧˪ ˸˧˷˧˞ ˢˬ˞˸ˢ˪ ˭˸˧ˮˣ ˧˸˧˪˩˸

ˣ˶˵˧ˬˢ ˫˰ ˫ˢ˪˷ ˸ˣ˵˷ˬˬ˸ˢˢ ˸ˣ˦˧˷ˣ ˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˸ˣˮˣ˶˵˰ ,˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .˫˧˧ˮˣ˶˦˵˪˞- ˶˵˟ESP32  ,

 ˫˞ ˭˧˟ .˸ˣ˧˟˧˦˵˞˶˦ˮ˧˞ ˸ˣˠˣ˴˸ˣ ˷˧˟˪ ˡˣ˧˴ ,˟˪ ˸ˣ˟ˣ˷ ˢ˶ˣ˞˸ ˸ˣˮ˵˸ˢ ˟˴˰˪ˣ ˫ˢ˪˷ ˸ˣ˧˸˶˧˴˧ˢ ˸˞ ˶˶˥˷˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ

ˢ ˸ˣ˧˶ˣˮ ,˫˧˵˥˷ˬ˪ ˧˲˵˧ˢ ˡˣ˧˴ ˣ˞ ˸ˣˮˬ˞ ˸ˣˮ˵˸ˢ ,ˢ˷˧˟˪ ˢ˵˧ˮˣ˶˦˵˪˞ ,˸˧˟˧˦˶ˣ˵ˡ ˢ˶ˣ˞˸˪ ˫ˢ˟ ˫˧˷ˬ˸˷ˬ-NeoPixel 

 .˸ˣ˟˧˟˯ˣ ˫˧˦˵˧ˣ˶˲˪ ˸ˣ˧ˬˮ˧ˡˣ ˰˟˴ ˸˲˯ˣˢ˪ ˸ˣ˧ˣ˶˷˲˞ ˱ˣ˯ˮ˧˞ ˸ˣ˵˲˯ˬ 

 ˸˪˰˲ˢ˪ ˡˣ˵NeoPixel  ˷ˣˬ˧˷ ˫˰ ˟  ˢ˧˶˲˯˧˦˶ˡˮ˦˯ ˸: 

#include  <Adafruit_NeoPixel.h>  

  

#define  LED_PIN    12 //  Pin  connected  to  the  NeoPixel  data  input  

#define  NUM_LEDS   8  //  Number of  NeoPixel  LEDs in  the  strip  

  

Adafruit_NeoPixel  strip ( NUM_LEDS,  LED_PIN,  NEO_GRB + NEO_KHZ800);  

  

void  setup ()  {  

  strip . begin ();            //  Initialize  the  NeoPixel  strip  

  strip . show();             //  Initialize  all  pixels  to  'off'  
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}  

  

void  loop ()  {  

  //  Fill  the  strip  with  a color  (red,  green,  blue)  

  colorWipe ( strip . Color ( 255 ,  0,  0),  50);  //  Red 

  delay ( 1000 );  

  colorWipe ( strip . Color ( 0,  255 ,  0),  50);  //  Green  

  delay ( 1000 );  

  colorWipe ( strip . Color ( 0,  0,  255 ),  50);  //  Blue  

  delay ( 1000 );  

}  

  

//  Fill  the  dots  one  after  the  other  with  a color  

void  colorWipe ( uint32_t  color ,  int  wait )  {  

  for ( int  i =0;  i <strip . numPixels ();  i ++)  {  

    strip . setPixelColor ( i ,  color );  //  Set  pixel  color  

    strip . show();  //  Update  LED strip  

    delay ( wait );  //  Pause  for  a moment 

  }  

}  

 

 ˸˪˰˲ˢ˪ ˡˣ˵NeoPixel ˧˦˶ˡˮ˦˯ ˢ˧˶˲˯˟ ˷ˣˬ˧˷ ˞˪˪ ˸: 

#define  LED_PIN    12 //  Pin  connected  to  the  NeoPixel  data  input  

#define  NUM_LEDS   8  //  Number of  NeoPixel  LEDs in  the  strip  

  

void  setup ()  {  

  pinMode ( LED_PIN,  OUTPUT);  //  Set  pin  as  output  

}  

  

void  loop ()  {  

  //  Fill  the  strip  with  a color  (red,  green,  blue)  

  colorWipe ( 255 ,  0,  0,  50);  //  Red 

  delay ( 1000 );  

  colorWipe ( 0,  255 ,  0,  50);  //  Green  

  delay ( 1000 );  

  colorWipe ( 0,  0,  255 ,  50);  //  Blue  

  delay ( 1000 );  

}  

  

//  Fill  the  strip  with  a specified  RGB color  

void  colorWipe ( int  red ,  int  green ,  int  blue ,  int  wait )  {  

  for ( int  i =0;  i <NUM_LEDS;  i ++)  {  

    setColor ( i ,  red ,  green ,  blue );  //  Set  LED color  

    delay ( wait );  //  Pause  for  a moment 

  }  

}  

  

//  Set  the  color  of  a specific  LED 

void  setColor ( int  led ,  int  red ,  int  green ,  int  blue )  {  
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  for ( int  j =7;  j >=0;  j -- )  {  

    digitalWrite ( LED_PIN,  LOW);  //  Start  bit  

    delayMicroseconds ( 9);  //  Delay  to  define  logic  '0'  

    if ( bitRead ( led ,  j ))  {  //  Bit  is  1 

      digitalWrite ( LED_PIN,  HIGH);  //  Logic  '1'  

      delayMicroseconds ( 6);  //  Delay  to  define  logic  '1'  

    }  else  {  //  Bit  is  0 

      digitalWrite ( LED_PIN,  LOW);  //  Logic  '0'  

      delayMicroseconds ( 6);  //  Delay  to  define  logic  '0'  

    }  

  }  

  //  Send color  data  (GRB format)  

  for ( int  j =7;  j >=0;  j -- )  {  

    digitalWrite ( LED_PIN,  LOW);  //  Start  bit  

    delayMicroseconds ( 9);  //  Delay  to  define  logic  '0'  

    if ( bitRead ( green ,  j ))  {  //  Bit  is  1 

      digitalWrite ( LED_PIN,  HIGH);  //  Logic  '1'  

      delayMicroseconds ( 6);  //  Delay  to  define  logic  '1'  

    }  else  {  //  Bit  is  0 

      digitalWrite ( LED_PIN,  LOW);  //  Logic  '0'  

      delayMicroseconds ( 6);  //  Delay  to  define  logic  '0'  

    }  

  }  

  //  Repeat  the  process  for  red  and  blue  color  data  

}  
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 ˫˧ˡ˪ ˸˴˧˶˦ˬ ˸˪˰˲ˢ5ƻǘ aŀǘǊƛȄ  .˧˶ˣ˦ 

 

 

 

 

 ˸ˣˠˣ˴˸ ˸ˮ˟ˢDot Matrix 8x8  ˫˰ˣ ˪˧ˠ˶ ˪˧˟˵ˬ ˟˴ˬ˟MAX7219 ˱ ˧˵ˬ ˨˧˶ˡˬ : 

 

 :˞ˣ˟ˬ 

 ˸ˠ˴ˢ˪ ˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˪˪˩ ˨˶ˡ˟ ˸ˣ˷ˬ˷ˬ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˸ˣˠˣ˴˸  ˢ˵˧˲˶ˠ ,˫˧˪ˬ˯ ,˫˧˧˶ˬˣˮ˞˲˪˞ ˫˧ˣˣ˸

 ˸˶ˣ˴˸˟ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˸ˣˠˣ˴˸ ˶ˣ˵˯ˮ ,ˢˤ ˶ˬ˞ˬ˟ .˸ˣ˧˴ˬ˧ˮ˞ˣ8x8 ˪ˢˮˬ ˟˟˷ ˫˰ ˵˷ˬˬ˟ ˭ˢˣ ˪˧ˠ˶ ˧˪˧˟˵ˬ ˟˴ˬ˟ ˭ˢ ,

 ˭˵˸ˢˢMAX7219ˣ˶˵˧ˬ ˫˰ ˫˸ˣ˞ ˵˷ˬˬ˪ ˡ˴˧˩ˣ ˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ ˸ˣˮˣ˶˵˰ ,˫ˢ˪˷ ˸ˣˮˣ˩˸˟ ˵˧ˬ˰ˮ .- ˭ˣˠ˩ ˫˧˶˵˟

ESP32  .˫˧˦˵˧ˣ˶˲˟ ˷ˣˬ˧˷˪ 
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 ˸ˠˣ˴˸Dot Matrix 8x8  :˪˧ˠ˶ ˪˧˟˵ˬ ˟˴ˬ˟ 

 :˫˧ˮ˧˧˲˞ˬ 

 ˪ˡˣˠ˟ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˠ˴ :ˢ˧˴ˣ˪ˣˤ˶88x ˬ ˟˩˶ˣˬ-8 ˣ ˸ˣ˶ˣ˷-8  ˸ˣ˧˶ˣˮ ˪˷ ˸ˣˡˣˬ˰LED ˪˷ ˨˯ ˸ˣ˵˲˯ˬˢ ,64  ˫˧˪˯˵˧˲

.ˡ˶˲ˮ˟ ˢ˦˧˪˷˪ ˫˧ˮ˸˧ˮˢ 

 ˨˲ˣˢ˷ ˢˬ ,˸ˣ˧˲˶ˠ ˸ˣ˧ˮ˟˸ˣ ˫˧˪ˬ˯ ,˫˧ˣˣ˸ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˠ˧˴ˢ˪ ˪ˣ˩˧ ˞ˣˢ :˸ˣ˧ˡˡ˴ .˫˧ˮˣ˷ ˫˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ 

ˣ˶˵˧ˬ ˫˰ ˵˷ˬˬ˪ ˸˧˯˥˧ ˫˧˪˵ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˧ˠ˴ :˷ˣˬ˧˷ ˸ˣ˪˵- ˢˬ˩ ˵˶ ˫˧˷˶ˣˡˣ ,ˢ˪˧˟˵ˬ ˸˶ˣ˷˵˸˟ ˫˧˷ˬ˸˷ˬˢ ˫˧˶˵˟

 .ˢ˦˧˪˷˪ ˫˧˧˪˦˧ˠ˧ˡ ˫˧ˮ˧˲ 

 ˧ˣ˟˧˩ ˣ˞ ˢ˪˰˲ˢ ˧ˡ˧ ˪˰ ˢ˪˧˪ˠ ˪˷ ˫˧˦˵˲˞ˣ ˸ˣ˧˴ˬ˧ˮ˞ ,˸˧˷˧˞ ˸ˣˬ˞˸ˣˬ ˸ˣ˧ˣˬˡ ˶ˣ˴˧˪ ˫˧˪ˣ˩˧ ˫˧˷ˬ˸˷ˬ :˸˧˷˧˞ ˢˬ˞˸ˢ

 ˸ˣ˧˶ˣˮ ˪˷ ˸˧˟˧˦˵˪˯LED  .ˢ˴˧˶˦ˬ˟ ˸ˣˡˡˣ˟ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

ˣ˶˵˧ˬˢ ˪˷ ˡ˶˲ˮ ˧˪˦˧ˠ˧ˡ ˦˪˲ ˭˧˲˪ ˸˶˟ˣ˥ˬ ˸ˣˡˣ˵ˮˢ ˸ˠˣ˴˸ ˪˷ ˢ˶ˣ˷ ˪˩ ,˪˧ˠ˶ ˧˪˧˟˵ˬ ˟˴ˬ˟-  ˫˧ˡˣˬ˰ˢ˷ ˡˣ˰˟ ,˶˵˟

ˣ˶˵˧ˬˢ ,˧˲˧˴˲˯ ˣ˸ ˣ˞ ˯ˣ˲ˡ ˠ˧˴ˢ˪ ˧ˡ˩ .˫˶ˤ ˧˪˧˟ˠˬ ˫˧ˡˠˮ ˸ˣ˰˴ˬ˞˟ ˢˬˡ˞˪ ˫˧˶˟ˣ˥ˬ-  ˧ˣ˴˶ˢ ˟˴ˬˢ ˸˞ ˶˧ˡˠˬ ˶˵˟

)ON/OFF ˪˯˵˧˲ ˪˩ ˶ˣ˟˰ (LED  ˧ˮ˧˲ ˪˰ ˢ˶˧ˬ˷ ˨ˣ˸ ,˨ˣˬˮˣ ˢˣ˟ˠ ˫˧ˬ˧˞˸ˬˢ ˢ˶ˣ˷ˢ ˧ˮ˧˲ ˪˷ ˸˧˟˧˦˵˪˯ ˢ˰ˮˢ ˧ˡ˧ ˪˰

.˫˧˩ˣˬˮ ˢˡˣˬ˰ˢ 

:˸ˣˮˣ˶˸˧ 

 .˫˧˦˶ˣ˲ˬ ˦˯˵˦ˣ ˢ˵˧˲˶ˠ ˸ˠ˴ˢ ˸ˣ˶˷˲˞ˬˢ ,˸ˣ˶˧ˢ˟ˣ ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶ ˸ˣ˰˧˴ˬ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˸ˣˠˣ˴˸ :ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶ 

 ˫ˢ :ˢ˩ˣˬˮ ˸ˣ˪˰ .˟˧˴˵˸˪ ˫˧˧˸ˣˡ˧ˡ˧ ˫˧˦˵˧ˣ˶˲˪ ˫˧ˬ˧˞˸ˬ˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˸ˣ˶˥˞ ˢˠˣ˴˸ ˸ˣ˧ˠˣ˪ˣˮ˩˦˪ ˢ˞ˣˣ˷ˢ˟ ˫˧˧ˮˣ˩˯˥ 

  ˫˧ˬ˞˸ˣˬˣ ˫˧˧˸˶˧˴˧ ˫˧˧˸ˣˤ˥ ˫˧˦˵˲˞ ˶˷˲˞ˬ˷ ˢˬ ,ˢ˴˧˶˦ˬ˟ ˠ˴ˣˬˢ ˭˩ˣ˸ˢ ˪˰ ˢ˞˪ˬ ˢ˦˧˪˷ ˷˧ ˫˧˷ˬ˸˷ˬ˪ :˸˧˷˧˞ ˢˬ˞˸ˢ

.˸˧˷˧˞ 

  ˫˧˧ˬ˧ˮ˲ ˫˧ˬˣ˷˧˧˪ ˫˧ˬ˧˞˸ˬ˪ ˫˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,ˢ˷˪˥ ˢ˶ˣ˞˸ ˧˞ˮ˸˟ ˣ˪˧˲˞ ,˟˦˧ˢ ˫˧˞˶ˮ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˧ˠ˴ :˸ˣ˞˶ˮ

 .˫˧˧ˮˣ˴˧˥ˣ 

 ˠ˴Dot Matrix 8x8  ˫˰MAX7219: 

 :˫˧ˮ˧˧˲˞ˬ 

ˢ :˟˪ˣ˷ˬ ˭˵˸ˢ ˪ˢˮˬ-MAX7219  ˸ˠˣ˴˸ ˪˷ ˟˪ˣ˷ˬ ˭˵˸ˢ ˪ˢˮˬ ˟˟˷ ˞ˣˢLED   ˸ˣˠˣ˴˸˟ ˢ˦˧˪˷ˢ ˸˞ ˦˷˲˪ ˡ˰ˣˮ˷

 .˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ 

ˣ˶˵˧ˬ ˫˰ ˶˷˵˸ˬ ˞ˣˢ :˧˶ˣ˦ ˵˷ˬˬ-  ˫˧˶˵˟ ) ˦ˣ˷˲ ˧˶ˣ˦ ˵˷ˬˬ ˸ˣ˰˴ˬ˞˟SPI .ˢ˦˧˪˷˪ ˫˧ˮ˧˲ ˸ˣ˥˲ ˷˶ˣˡˢ ,( 

 ˧˟˟˷ ˶ˡ˷˪ ˭˸˧ˮ :ˠ˶ˣˡˬ ˶ˣ˟˧˥MAX7219   ˨ˣ˶˴˪ ˧˪˟ˬ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˧ˠ˴ ˪˷ ˫˧˪ˣˡˠ ˫˧˩˶˰ˬ ˪˰ ˦ˣ˪˷˪ ˧ˡ˩ ˫˧˟ˣ˶ˬ

ˣ˶˵˧ˬ ˪˷ ˫˧˲˯ˣˮ ˫˧ˮ˧˲- .˶˵˟ 

ˢ :˸ˣ˶˧ˢ˟ ˸˶˵˟-MAX7219  ˧˞ˮ˸˟ ˸˧˪ˬ˧˦˲ˣ˞ ˸ˣ˞˶ˮ ˫˧˶˷˲˞ˬˢ ,˫˧˶˟ˣ˥ˬˢ ˫˧ˠ˴ˢ ˶ˣ˟˰ ˸ˣˮˮˣˣ˩˸ˬ ˸ˣ˶˧ˢ˟ ˸ˣˬ˶ ˵˲˯ˬ

.˫˧ˮˣ˷ ˢ˶ˣ˞˸ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

 ˸˶ˣ˴˸˟MAX7219  ˪ˢˮˬ ˟˟˷ˬ ˫˧ˮˣ˸ˮ ˪˟˵ˬ ˠ˴ ˪˩ ˶˷˞˩ ,(˸˶˷˶˷ˬ) ˢ˶ˡ˯˟ ˫˧˶˟ˣ˥ˬ ˫˧˟ˣ˶ˬ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˧ˠ˴ ,

 ˭˵˸ˢˢMAX7219ˣ˶˵˧ˬˢ .- ˟˟˷ ˫˰ ˶˷˵˸ˬ ˶˵˟MAX7219  ˪ˣ˵ˣ˦ˣ˶˲ ˸ˣ˰˴ˬ˞˟SPI ˭˩ˣ˸ˢ ˭ˣ˩ˡ˰˪ ˸ˣˡˣ˵˲ ˥˪ˣ˷ˣ ,

ˢ .˸ˣˡˣ˵ˮˢ ˸ˣˠˣ˴˸˟ ˠ˴ˣˬˢ-MAX7219 ˢ ˸ˣ˧˶ˣˮ ˪˷ ˢ˰ˮˢˣ ˧ˣ˟˧˶˟ ˪˲˦ˬ-LEDˣ˶˵˧ˬˢ ˶ˣ˟˰ ˢ˶˵˟ˢ ˨˧˪ˢ˸ ˸˞ ˦˷˲ˬˣ ,-

˟.˶˵ 
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:˸ˣˮˣ˶˸˧ 

˟ ˷ˣˬ˧˷ :˦ˣ˷˲ ˦ˣˣ˧˥-MAX7219  ˸˞ ˪˰˧˧ˬˣ ,˸ˣ˟ˣ˶ˬ ˸ˣˡˣ˵ˮ ˸ˣˠˣ˴˸ ˪˰ ˢ˦˧˪˷˪ ˫˧˷˶ˡˮˢ ˫˧˦ˣ˥ˢ ˶˲˯ˬ ˸˞ ˸˧˥˲ˬ

 .ˢ˶ˬˣ˥ˢ ˸˶ˡˠˢ 

ˣ˶˵˧ˬˢˬ ˢˠˣ˴˸ˢ ˸˶˵˟ ˸ˣˬ˧˷ˬ ˸˞ ˡ˧˶ˣˬ ˟˪ˣ˷ˬˢ ˠˢˮˢ ˟˟˷ :ˢ˪˧˰˧ ˢ˶˵˟- .˸ˣ˶˥˞ ˸ˣˬ˧˷ˬ˟ ˡ˵ˬ˸ˢ˪ ˣ˪ ˶˷˲˞ˬˣ ,˶˵˟ 

 ˧˟˟˷ ˟ˣ˪˧˷ ˧ˡ˧ ˪˰ ˸˩˶˰ˬˢˬ ˸ˣ˟ˣ˶ˬ ˸ˣˡˣ˵ˮ ˸ˣ˴˧˶˦ˬ ˸ˣˠˣ˴˸ ˸ˣ˪˵˟ ˶˧˯ˢ˪ ˣ˞ ˱˧˯ˣˢ˪ ˭˸˧ˮ :˸ˣ˧ˠ˶ˡˬMAX7219  

 .˸ˣ˷˧ˬˠˣ ˸ˣ˧ˠ˶ˡˬ ˫˧˵˲˯ˬˢ ,˫˧˲˯ˣˮ 

ˢ :˸ˣˮ˟ˣˬ ˸ˣˮˣ˩˸-MAX7219  ˸˞ ˶˲˷ˬ˷ ˢˬ ,˸ˣ˶˲˯ ˥ˣˮ˰˲ˣ ˢˠˣ˴˸ ˸˵˧ˡ˟ ˟˴ˬ ,˸ˣ˶˧ˢ˟ ˸˶˵˟ ˭ˣˠ˩ ˸ˣ˲˯ˣˮ ˸ˣˮˣ˩˸ ˰˧˴ˬ

.˸ˣˡˣ˵ˮˢ ˸ˠˣ˴˸ ˸˩˶˰ˬ ˪˷ ˸ˣ˧ˮˣˠ˟˶ˢˣ ˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ˢ 

 :˫˧ˬˣ˷˧˧ 

  ,˦˯˵˦ ˸ˣ˰ˡˣˢ ˸ˠ˴ˢ˪ ˸ˣ˰ˡˣˢ ˸ˣ˥ˣ˪˟ ˢ˪˧˪ˠ˟ ˪˪˩ ˨˶ˡ˟ ˸ˣ˷ˬ˷ˬ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˸ˣˠˣ˴˸ :˸ˣ˰ˡˣˢ ˸ˣ˥ˣ˪ ˪˷ ˢ˪˧˪ˠ

 .˸ˣˬˣ˯˶˲ˣ ˸ˣ˰ˡˣˢ 

 .ˣ˲˪˥˷ ˫˧˩˷ˬˣ ˭ˬˤ ˭˧˧˴˪ ˧ˡ˩ ˶ˣ˥˞˪ ˢ˶˧˲˯ ˸ˣˠˣ˴˸ˣ ˫˧˶ˬ˧˧˦ ,˫˧˧˪˦˧ˠ˧ˡ ˫˧ˮˣ˰˷˟ ˫˧˵˯˰ˣˬ ˫ˢ :˫˧˶ˬ˧˧˦ˣ ˫˧ˮˣ˰˷ 

 ˫˧ˮˣ˸ˮ ˸˶˟˰ˢ˪ ˦ˣ˪˧˷ ˸ˣ˩˶˰ˬˣ ˸ˣ˞˴ˣ˸ ˸ˣ˥ˣ˪ ,˰ˡ˧ˬ ˸ˣˠˣ˴˸˟ ˫˧ˬˣ˷˧˧ ˸ˣ˞˴ˣˬ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˸ˣˠˣ˴˸ :˰ˡ˧ˬ ˸ˣˠˣ˴˸

 .˸ˬ˞ ˭ˬˤ˟ ˫˧ˮˣ˩ˡ˰ˣ 

  ˫˧ˮˣ˧˴ ,˵˥˷ˬ ˪˷ ˢ˵˧˲˶ˠ ˸ˠ˴ˢ˪ ˡ˧ ˱˩ ˸ˣ˪ˣ˯ˮˣ˵ˣ ˡ˧˧˵˶˞ ˸ˣˮˣ˩ˬ ,˵˥˷ˬ ˧˶˧˷˩ˬ˟ ˫˧˷ˬ˷ˬ ˫ˢ :˵˥˷ˬ ˧˶˧˷˩ˬ

 .˸ˣ˧˴ˬ˧ˮ˞ˣ 

) ˧˲˶ˠ ˷ˬ˸˷ˬ ˵˷ˬˬ ˟ˣ˴˧˰ ,˸ˣˮ˩˸ ˧ˠ˷ˣˬ ˸˞˶ˣˢ˪ ˫˧˧˩ˣˮ˧˥ ˫˧˪˩˩ ˸ˣ˷ˬ˷ˬ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˸ˣˠˣ˴˸ :˫˧˧˩ˣˮ˧˥ ˫˧˪˩GUI  (

 .˧˸ˣˤ˥ ˟ˣ˷ˬ ˸ˣ˩˶˰ˬˣ 

 :˫ˣ˩˧˯ 

 ˸ˣˠˣ˴˸Dot Matrix  ˸˶ˣ˴˸˟88x   ˸ˣ˧˴ˬ˧ˮ˞ˣ ˢ˵˧˲˶ˠ ,˦˯˵˦ ˸ˠ˴ˢ˪ ˸˧˷˧˞ ˢˬ˞˸ˢ˪ ˭˸˧ˮˣ ˧˸˧˪˩˸ ˟˶ ˭ˣ˶˸˲ ˸ˣ˰˧˴ˬ

 ˭˵˸ˢˢ ˪ˢˮˬ ˟˟˷ ˫˰ ˵˷ˬˬ˟ ˣ˞ ˪˧ˠ˶ ˧˪˧˟˵ˬ ˟˴ˬ˟ ˷ˣˬ˧˷ ˫ˢ˟ ˢ˷˰ˮ ˫˞ ˭˧˟ .˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟MAX7219 ˧ˠ˴ ,

  ˸ˣˮˣ˶˵˰ ,˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˶ˣ˟˰ ˸ˣ˷˧ˬˠˣ ˸ˣ˞˶ˮ ,ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶ ˫˧˵˲˯ˬ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ

 ˶˲˷˪ ˧ˡ˩ ˫ˢ˪˷ ˫˧˦˵˧ˣ˶˲˟ ˸ˣˡˣ˵ˮ ˸˴˧˶˦ˬ ˸ˣˠˣ˴˸ ˸ˣ˪˧˰˧˟ ˟˪˷˪ ˫˧˪ˣ˩˧ ˫˧˥˸˲ˬ ,˫ˢ˪˷ ˫˧ˬˣ˷˧˧ˢˣ ˸ˣˮˣ˶˸˧ˢ ,ˢˡˣ˟˰ˢ

˞ˢˣ ˰ˡ˧ˬˢ ˸ˠˣ˴˸ ,˷ˬ˸˷ˬˢ ˸˧˧˴˵˞˶˦ˮ˧˞ ˸˞.˸˧˸ˣˤ˥ˢ ˢ˵˧˦˸˯ 

 ˠ˴˟ ˦ˣ˪˷˪ ˧ˡ˩Dot Matrix 8x8  ˭˵˸ˢˢ ˪ˢˮˬ ˫˰MAX7219  ˶ˣ˟˰ESP32  ˸˧˧˶˲˯˟ ˷ˬ˸˷ˢ˪ ˪ˣ˩˧ ˢ˸˞ ,

MAX7219  ˶ˣ˟˰ESP32  ˸ˣ˞ˬˠˣˡ ˭˪ˢ˪ .˭ˢ˷˪˩ ˸ˣ˧˶˲˯˟ ˷ˬ˸˷ˢ˪ ˧˪˟ˬ ˧ˮˡ˧ ˭˲ˣ˞˟ ˸˶ˣ˷˵˸ˢ ˪ˣ˵ˣ˦ˣ˶˲ ˸˞ ˫˷˧˧˪ ˣ˞

 :˸ˣ˷˧ˠˢ ˧˸˷˪ 

 ˸˧˧˶˲˯ ˫˰MAX7219 : 

#include  <MD_MAX72xx . h> 

#include  <SPI . h> 

  

#define  MAX_DEVICES 4  //  Number of  MAX7219  devices  in  the  chain  

#define  DATA_IN   23     //  Data  input  pin  

#define  CLK      18     //  Clock  pin  

#define  CS       5      //  Chip  select  pin  

  

MD_MAX72XX mx = MD_MAX72XX( HARDWARE_TYPE,  CS,  MAX_DEVICES);  
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void  setup ()  {  

  mx. begin ();  

  mx. control ( MD_MAX72XX:: INTENSITY ,  2);  //  Set  brightness  level  (0 - 15)  

  mx. setTextAlignment ( PA_CENTER,  PB_CENTER);  //  Text  alignment  

}  

  

void  loop ()  {  

  mx. clear ();  //  Clear  display  

  

  //  Display  text  "HELLO"  scrolling  horizontally  

  mx. print ( "HELLO" ,  PA_CENTER,  0,  50);  //  Text,  Alignment,  Delay  

  delay ( 1000 );  

}  

 

 ˞˪˪ ˸˧˧˶˲˯MAX7219 : 

#define  MAX_DEVICES 1   //  Number of  MAX7219 devices  in  the  chain  

#define  DATA_IN  23     //  Data  input  pin  

#define  CLK      18     //  Clock  pin  

#define  CS       5      //  Chip  select  pin  

  

void  setup ()  {  

  pinMode ( DATA_IN,  OUTPUT);  

  pinMode ( CLK,  OUTPUT);  

  pinMode ( CS,  OUTPUT);  

  digitalWrite ( CS,  HIGH);  //  Deselect  all  devices  

  sendCommand( 0x09 ,  0xFF);  //  Decode  mode:  BCD for  all  digits  

  sendCommand( 0x0A,  0x0F );  //  Intensity:  High  intensity  

  sendCommand( 0x0B,  0x07 );  //  Scan limit:  All  digits  

  sendCommand( 0x0C,  0x01 );  //  Shutdown:  Normal  operation  

}  

  

void  loop ()  {  

  clearDisplay ();  

  //  Display  text  "HELLO"  scrolling  horizontally  

  for  ( int  i  = - 8;  i  < 8;  i ++)  {  

    displayChar ( 'H' ,  i ,  0);  

    displayChar ( 'E' ,  i  + 8,  0);  

    displayChar ( 'L' ,  i  + 16,  0);  

    displayChar ( 'L' ,  i  + 24,  0);  

    displayChar ( 'O' ,  i  + 32,  0);  

    delay ( 200);  

  }  

}  

  

void  clearDisplay ()  {  

  for  ( int  i  = 1;  i  <= 8;  i ++)  {  

    sendCommand( i ,  0);  

  }  

}  
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void  displayChar ( char  c,  int  col ,  int  row )  {  

  int  font_index  = c -  32;  //  Offset  ASCII  code  

  if  ( col  < - 7 ||  col  >= 8)  return ;  

  for  ( int  i  = 0;  i  < 8;  i ++)  {  

    if  ( col  + i  < 0 ||  col  + i  >= 8)  continue ;  

    sendCommand( col  + i  + 1,  pgm_read_byte_near ( font [ font_index ]  + i ));  

  }  

}  

  

void  sendCommand( byte  address ,  byte  data )  {  

  digitalWrite ( CS,  LOW);  //  Select  device  

  for  ( int  i  = MAX_DEVICES;  i  > 0;  i -- )  {  

    shiftOut ( DATA_IN,  CLK,  MSBFIRST,  address );  //  Send address  

    shiftOut ( DATA_IN,  CLK,  MSBFIRST,  data );     //  Send data  

  }  

  digitalWrite ( CS,  HIGH);  //  Deselect  device  

}  
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 ˰ˣˮ˸ ˭˷˧˧˥I/π{wрлм tLw. 

   

 ˢ˰ˣˮ˸ ˭˷˧˧˥ ˸ˮ˟ˢPIR HC-SR501 ˱ ˧˵ˬ ˨˧˶ˡˬ : 

 :˞ˣ˟ˬ 

 ˢ˰ˣˮ˸ˢ ˭˷˧˧˥HC-SR501  ˧˟˧˯˲) ˫ˣˡ˞ ˞˶˲ˮ˧˞PIR ˸˷˧˥ ˧ˡ˧ ˪˰ ˢ˰ˣˮ˸ ˢˢˤˬˢ ˟˥˶ˮ ˷ˣˬ˧˷˟ ˧ˮˣ˶˦˵˪˞ ˟˧˩˶ ˞ˣˢ (

  ˫˧˲˧˦ˢˣ ˫˧ˬˣ˷˧˧ˢ ,ˢˡˣ˟˰ˢ ˸ˣˮˣ˶˵˰ ,˸ˣˮˣ˩˸˟ ˵ˬ˰˸ˮ ,ˢˤ ˶ˬ˞ˬ˟ .˫˧˰ˮ ˫˧ˬ˴˰ˬ ˸˦˪˲ˮˢ ˫ˣˡ˞ ˞˶˲ˮ˧˞ ˸ˮ˧˶˵˟ ˫˧˧ˣˮ˧˷

 ˢ˰ˣˮ˸ˢ ˭˷˧˧˥˟ ˪˧˰˧ ˷ˣˬ˧˷˪HC-SR501 PIR  .˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ 

 :˫˧ˮ˧˧˲˞ˬ 

 ˭˷˧˧˥˪ :˧ˣˢ˧ˤ ˥ˣˣ˦HC-SR501 ˩ ˡ˰ ˪˷ ˧ˣˢ˧ˤ ˥ˣˣ˦-7  .˶ˡˠˣˬ ˶ˣˤ˞ ˨ˣ˸˟ ˢ˰ˣˮ˸ ˧ˣˢ˧ˤ˪ ˫˧˞˸ˬ˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˫˧˶˦ˬ 

  ˥ˣˣ˦ ˸˞ ˸˧˷˧˞ ˫˧˞˸ˢ˪ ˫˧˷ˬ˸˷ˬ˪ ˶˷˲˞ˬˢ ,˭˷˧˧˥ˢ ˸ˣ˷˧ˠ˶ ˸ˬ˞˸ˢ˪ ˢˮ˟ˣˬ ˶˦ˬˣ˧˴ˮ˦ˣ˲ ˪˪ˣ˩ ˞ˣˢ :˸ˮˮˣˣ˩˸ˬ ˸ˣ˷˧ˠ˶

 .˫ˢ˪˷ ˸ˣ˧˲˧˴˲˯ˢ ˸ˣ˷˧˶ˡ˪ ˫˞˸ˢ˟ ˧ˣˢ˧ˤˢ 

 ˭˧˟ ˪˪˩ ˨˶ˡ˟ ,˫˧˥˸ˬ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˪˰ ˪˰ˣ˲ ˭˷˧˧˥ˢ :ˢ˪˰˲ˢ ˥˸ˬV 5 ˪-V20 DC  ˭ˣˣˠˬ˪ ˫˞ˣ˸˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,

ˣ˶˵˧ˬ- .˫˧˶˥˞ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧ˮ˵˸ˢˣ ˣˮ˧˞ˣˡ˶˞ ˸ˣ˥ˣ˪ ,˫˧˶˵˟ 

 ˸˧ˠˣ˪ ˢˬ˶) ˢˣ˟ˠ ˸ˣ˞ ˞˧˴ˣˬ ˭˷˧˧˥ˢ ,ˢ˰ˣˮ˸ ˢˢˣˤˬ ˶˷˞˩ :˦˪˲ ˸ˣ˞1ˣ˶˵˧ˬ ˣ˞ ˧ˮˣ˴˧˥ ˪ˠ˰ˬ ˪˧˰˲ˢ˪ ˪ˣ˩˧˷ ,(-  ˰˴˟˪ ˶˵˟

.˷˞˶ˬ ˸ˣ˶ˡˠˣˬ ˸ˣ˪ˣ˰˲ 

 :ˢˡˣ˟˰ ˭ˣ˶˵˰ 

 ˢ˰ˣˮ˸ˢ ˭˷˧˧˥HC-SR501 PIR  ˸˦˪˲ˮˢ ˢˬˣˡ˞ ˞˶˲ˮ˧˞ ˸ˮ˧˶˵˟ ˫˧˧ˣˮ˧˷ ˷˥ˢ ˧˶˦˵˪˞ˣ˶˧˲ ˭˷˧˧˥ ˸ˣ˰˴ˬ˞˟ ˢ˰ˣˮ˸ ˢˢˤˬ

 ˭˷˧˧˥ ˦ˮˬ˪˞ˬ ˟˩˶ˣˬ ˭˷˧˧˥ˢ .ˣ˪˷ ˧ˣˢ˧ˤˢ ˥ˣˣ˦˟ ˫˧˶˥˞ ˫ˣ˥ ˧˦˪ˣ˲ ˫˧ˬ˴˰ ˣ˞ ˫ˡ˞ ˧ˮ˟ ,˫˥ ˫ˡ ˧˪˰˟ ˫˧˧˥ ˧˪˰˟ ˧ˡ˧ ˪˰

 ˸˷ˡ˰ ,˧˶˦˵˪˞ˣ˶˧˲Fresnel  ˶˟ˠˣˬˢ ,˭˦˵ ˧˪ˬ˷˥ ˸ˣ˞ ˶˴˧˧ˬ ˧˶˦˵˪˞ˣ˶˧˲ˢ ˭˷˧˧˥ˢ ,ˢ˰ˣˮ˸ ˢˢˣˤˬ ˶˷˞˩ .˫˧˩ˬˣ˸ ˫˧˪ˠ˰ˬˣ

.ˢ˰ˣˮ˸ ˪˷ ˸ˣ˥˩ˣˮ ˪˰ ˰˧˟˴ˬ˷ ˢˬ ,ˢˣ˟ˠ ˢ˪ˣ˰ ˦˪˲ˢ ˸ˣ˞ .˫˧˟˪ˣ˷ˬˢ ˫˧˪ˠ˰ˬˢ ˧ˡ˧ ˪˰ ˡ˟ˣ˰ˬˣ 

 :˫˧ˬˣ˷˧˧ 

 ˭˷˧˧˥ :ˢ˥˦˟˞ ˸ˣ˩˶˰ˬPIR HC-SR501  ˸˧˷˶ˣˬ ˞˪ ˢ˰ˣˮ˸ ˣ˞ ˫˧˷˪ˣ˲ ˸ˣˢˤ˪ ˧ˡ˩ ˢ˥˦˟˞ ˸ˣ˩˶˰ˬ˟ ˳ˣ˲ˮ ˷ˣˬ˧˷˟ ˞˴ˬˮ

 .˫˧˶˥˞ ˸ˣˬˣ˵ˬ˟ˣ ˫˧ˡ˶˷ˬ˟ ,˫˧˸˟˟ 

 ˶˥˞˪ ˫˸ˣ˞ ˸ˣ˟˩˪ˣ ˢ˰ˣˮ˸ ˢˢˣˤˬ ˶˷˞˩ ˸ˣ˶ˣ˞ ˵˧˪ˡˢ˪ ˧ˡ˩ ˸ˣ˧˦ˬˣ˦ˣ˞ ˢ˶ˣ˞˸ ˸ˣ˩˶˰ˬ˟ ˸˷ˬ˷ˬ ˞˧ˢ :˸˧˦ˬˣ˦ˣ˞ ˢ˶ˣ˞˸

.ˢ˧ˠ˶ˮ˞ˢ ˸ˣ˪˧˰˧ ˸˞ ˶˲˷ˬ˷ ˢˬ ,˸ˣ˪˧˰˲ ˶˯ˣ˥ ˪˷ ˸ˬ˧ˣ˯ˬ ˢ˲ˣ˵˸ 

 ˧ˮ˷˧˧˥ :˫˩˥ ˸˧˟ ˧ˮ˵˸ˢPIR    ˫˧˦˦˯ˣˬ˶˸ˣ ˢ˰ˣˮ˸˟ ˸ˣ˪˰˲ˣˬˢ ˸ˣˬ˪˴ˬ ,ˢ˯ˣ˲˸ ˧ˮ˷˧˧˥ ˭ˣˠ˩ ˫˩˥ ˸˧˟ ˧˶˧˷˩ˬ˟ ˫˧˟˪ˣ˷ˬ

.˸ˣ˥ˣˮˣ ˢ˧˴ˬˣ˦ˣ˞ ˵˲˯˪ ˧ˡ˩ ˫˧ˬ˩˥ 

 ˧ˮ˷˧˧˥˟ ˫˧˷ˬ˸˷ˬ ˫˧˶˴ˣ˧ˣ ˫˧ˮˬ˞ :˸ˣ˧˟˧˦˵˞˶˦ˮ˧˞ ˸ˣˮˬ˞ ˸ˣˮ˵˸ˢPIR   ˧ˡ˩ ˸ˣ˧˟˧˦˵˞˶˦ˮ˧˞ ˸ˣ˩ˣ˶˰˸ˣ ˸ˣˮˬ˞ ˧˟˴˧ˬ˟

 .˫˧˲˸˸˷ˬˢ ˣ˞ ˫˧˲ˣ˴ˢ ˸ˣ˥˩ˣˮ˪ ˸ˣ˟˧ˠˬˢ ˸ˣ˟˧ˠˬˣ ˸ˣ˧ˬˮ˧ˡ ˸ˣ˟˧˟˯ ˶ˣ˴˧˪ 

 ˧ˮ˷˧˧˥ :˶˟ ˸ˣ˧˥ ˶ˣ˦˧ˮPIR    ˫˸ˣˠˢˮ˸ˢ ˸˞ ˶ˣ˵˥˪ˣ ˫˧˧˥ ˧˪˰˟ ˪˷ ˸ˣ˥˩ˣˮ ˸ˣˢˤ˪ ˧ˡ˩ ˶˟ ˸ˣ˧˥ ˪˷ ˶˵˥ˬˣ ˶ˣ˦˧ˮ˟ ˫˧˷ˬ˷ˬ

 .˫˧˧˰˟˦ ˪ˣˡ˧ˠ ˧˸˟˟ 

http://www.robokit.co.il/


мул 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 ˭˷˧˧˥˟ ˷ˣˬ˧˷˪ ˫˧˲˧˦PIR HC-SR501 : 

  ˫˧˶ˠ˧˶˦ ˶ˣ˰ˤˬ ˨ˣ˸ ˧ˣ˴˶ˢ ˧ˣˢ˧ˤˢ ˶ˣˤ˞ ˪˷ ˧˪ˬ˧˦˲ˣ˞ ˧ˣ˯˧˩ ˥˧˦˟ˢ˪ ˧ˡ˩ ˫˧ˬ˧˞˸ˬ ˸˧ˣˣˤ˟ˣ ˢ˟ˣˠ˟ ˭˷˧˧˥ˢ ˸˞ ˟˩˶ˢ :˫ˣ˵˧ˬ

.ˡ˰ˣ˧ˬˢ ˥ˣˣ˦˪ ˳ˣ˥ˬ ˫˧˰ˮ ˫˧ˬ˴˰ ˪˷ ˞ˣˣ˷ 

  ˧˪˟ˬ ˫˧ˮ˧ˬ˞ ˧ˣˢ˧ˤ ˧˰ˣ˴˧˟ ˠ˧˷ˢ˪ ˧ˡ˩ ˟˪ˣ˷ˬˢ ˶˦ˬˣ˧˴ˮ˦ˣ˲ˢ ˸ˣ˰˴ˬ˞˟ ˭˷˧˧˥ˢ ˪˷ ˸ˣ˷˧ˠ˶ˢ ˸˞ ˭ˮˣˣ˩ :˸ˣ˷˧ˠ˶ˢ ˸˞ ˫˞˸ˢ

 .˫˧˧˸˟˧˟˯ ˫˧˧ˣˮ˧˷˪ ˧ˡˬ ˫˧˷˧ˠ˶ ˸ˣ˧ˢ˪ 

 ˣ˞ ˢ˶˧ˡ˯ ˞˪ ˸ˣˠˢˮ˸ˢ ˰ˣˮˬ˪ˣ ˭˷˧˧˥ˢ ˪˷ ˢˮ˧˵˸ ˢ˪ˣ˰˲ ˥˧˦˟ˢ˪ ˧ˡ˩ ˭˧ˣ˴˷ ˥˸ˬˢ ˥ˣˣ˦˟ ˢ˟˧˴˧ ˪ˬ˷˥ ˸˵˲˯˞ ˵˲˯ :˥ˣ˩ ˵˲˯

 .˞ˣˣ˷ ˫˧˶ˠ˧˶˦ 

 ˶˞˷˧˧ ˭˷˧˧˥ˢ ˭ˬˤ ˢˬ˩ ˰˟ˣ˵ˢ ,˧ˣˢ˧ˤˢ ˟ˣ˩˧˰ ˸˞ ˫˧˞˸ˢ˪ ˧ˡ˩ ˧ˮˣ˴˧˥ˢ ˪ˠ˰ˬˢ ˣ˞ ˢˮ˟ˣˬˢ ˶˷ˠˬˢ ˸˞ ˶ˡˠˢ :ˢ˧ˢ˷ˢ ˸ˣ˶ˡˠˢ

.ˢ˰ˣˮ˸ ˧ˣˢ˧ˤ ˶˥˞˪ ˪˰˲ˣˬ 

 ˸ˣ˷˶ˡˮ ˸ˣˬ˞˸ˢ ˰˴˟˪ˣ ˣ˪˷ ˫˧˰ˣ˴˧˟ˢ ˸˞ ˸ˬ˞˪ ˧ˡ˩ ˸ˣˮˣ˷ ˸ˣ˟˧˟˯˟ˣ ˢ˶ˣ˞˸ ˧˞ˮ˸˟ ˭˷˧˧˥ˢ ˸˞ ˵ˣˡ˟ :˪ˣ˧˩ˣ ˢ˵˧ˡ˟

 .˸ˣ˶˥˞ ˸ˣ˶ˡˠˢ˪ˣ ˸ˣ˷˧ˠ˶˪ 

 :˫ˣ˩˧˯ 

 ˢ˰ˣˮ˸ˢ ˭˷˧˧˥HC-SR501 PIR   ,ˢ˥˦˟˞ ˸ˣ˩˶˰ˬ ,˫˧˧ˮˣ˶˦˵˪˞ ˫˧˦˵˧ˣ˶˲˟ ˢ˰ˣˮ˸ ˧ˣˢ˧ˤ˪ ˭˧ˬ˞ˣ ˧˸˧˪˩˸ ˟˶ ˟˧˩˶ ˞ˣˢ

  ˢˡˣ˟˰ˢ ˸ˣ˦˧˷ˣ ˫˧ˬˣ˷˧˧ˢ ,ˢˡˣ˟˰ˢ ˸ˣˮˣ˶˵˰ ,ˣ˪˷ ˸ˣˮˣ˩˸ˢ ˸ˮ˟ˢ ˧ˡ˧ ˪˰ .ˡˣ˰ˣ ˫˩˥ ˸˧˟ ˧˶˧˷˩ˬ ,˸˧˦ˬˣ˦ˣ˞ ˢ˶ˣ˞˸

 ˭˷˧˧˥ ˸˞ ˸ˣ˪˧˰˧˟ ˟˪˷˪ ˫˧˪ˣ˩˧ ˫˧˟˟ˣ˥ˣ ˫˧˥˸˲ˬ ,˷ˣˬ˧˷˪ ˸ˣ˴˪ˬˣˬˢHC-SR501  ˸˞ ˶˲˷˪ ˧ˡ˩ ˫ˢ˪˷ ˫˧˦˵˧ˣ˶˲˟

 ,˸ˣ˧˸˶˧˴˧ ˸ˣˮ˵˸ˢ ˣ˞ ˸˧˦ˠ˶ˮ˞ ˸ˣ˪˧˰˧ ,˸˧˟ ˸˥˦˟˞˪ ˷ˣˬ˧˷ ˣ˟ ˢ˷˰ˮ ˫˞ ˭˧˟ .˸ˣ˧˟˧˦˵˞˶˦ˮ˧˞ˢˣ ˢ˧˴ˬˣ˦ˣ˞ˢ ,˸ˣ˧˪ˮˣ˧˴˵ˮˣ˲ˢ

 ˭˷˧˧˥PIR HC-SR501   .˸ˣ˧ˣ˶˷˲˞ˣ ˫˧ˬˣ˷˧˧ ˪˷ ˟˥˶ ˭ˣˣˠˬ ˫˰ ˢ˰ˣˮ˸ ˧ˣˢ˧ˤ˪ ˧ˮˣ˩˯˥ ˭ˣ˶˸˲ ˰˧˴ˬ 

 ˢˤ ˭˷˧˧˥ ˪˧˰˲ˢ˪ ˧ˡ˩˥˸ˬ ˸ˬ˶ ˶˧ˬˢ˪ ˫˧˩˧˶˴ ˣˮ˞ ˬ-V5 ˪-V3.3  ˸˶ˤ˰˟ ˟˧˩˶TXS0108EPW   ˥˸ˬ ˵˪˥ˬ ˸˶ˤ˰˟ ˣ˞

 ˫˧ˡˠˮ)1k,2k.( 

const  int  pirPin  = 2;  //  Pin  connected  to  the  OUT pin  of  the  HC- SR501 

sensor  

bool  motionDetected  = false ;  

void  setup ()  {  

  Serial . begin ( 9600 );  

  pinMode ( pirPin ,  INPUT);  

}  

  

void  loop ()  {  

  int  sensorValue  = digitalRead ( pirPin );  

  if  ( sensorValue  == HIGH)  {  

    if  (! motionDetected )  {  

      Serial . println ( "Motion  detected!" );  

      motionDetected  = true ;  

    }  

  }  else  {  

    if  ( motionDetected )  {  

      Serial . println ( "Motion  stopped." );  

      motionDetected  = false ;  

    }  

  }  

  delay ( 100);  //  Adjust  delay  as  needed  for  responsiveness  

}  
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мум 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 .˫˧˥˸ˬ ˸˶ˬˢ 

   

 

-sTXS0108EPW ˣˡ ˥˸ˬ ˸ˣˬ˶ ˫ˠ˶˸ˬ ˞ˣˢ- .˸ˣˮˣ˷ ˥˸ˬ ˸ˣˬ˶˟ ˫˧˪˰ˣ˲ˢ ˫˧˶˧˷˩ˬ ˭˧˟ ˸˶ˣ˷˵˸ ˪˰ ˪˵ˢ˪ ˡ˰ˣˮ˷ ˧ˮˣˣ˧˩

 ˫˧˟˧˩˶˪ ˵ˤˮ˪ ˭ˣ˩˧˯ ˞˪˪ ˫˧˵˪˥ ˫˧ˮˣ˸ˮ ˧˲ˣ˪˧˥ ˥˧˦˟ˬˣ ,˸ˣˬ˞ˣ˸ ˧˸˪˟ ˥˸ˬ ˸ˣˬ˶ ˫˰ ˸ˣ˩˶˰ˬ ˭˧˟ ˵˷ˬˬ˩ ˷ˬ˷ˬ ˞ˣˢ

 .˫˧˶˟ˣ˥ˬˢ˱˧˰˯˟  ˢˬ˶ˢ ˱˧˪˥ˬ ˪˷ ˸˧˪˪˩ ˢ˶˧˵˯ ˵˲˯ˮ ,ˢˤTXS0108EPW  .ˣ˟ ˷ˣˬ˧˷˪ ˸ˣ˧˷˰ˬ ˸ˣ˞ˬˠˣˡ ˢˬ˩ ˶ˣ˵˥ˮˣ 

 

 ˪˷ ˸˧˪˪˩ ˢ˶˧˵˯TXS0108EPW: 

 :˫˧ˮ˧˧˲˞ˬ 

ˣˡ ˫ˣˠ˶˸-ˢ :˧ˮˣˣ˧˩-TXS0108EPW  x ˡ ˥˸ˬ ˫ˣˠ˶˸˟ ˨ˬˣ˸- ˪˷ ˫˧ˡˡ˴ˢ ˭˧˟ ˫˧ˮˣˣ˧˩ˢ ˧ˮ˷˟ ˫ˣ˶ˤ˪ ˫˧ˮˣ˸ˮ˪ ˶˷˲˞ˬˢ ,˧ˮˣˣ˧˩

 .ˢˣ˟ˠ ˥˸ˬˣ ˨ˣˬˮ ˥˸ˬ 

ˬ ˥˸ˬ ˸ˣˬ˶ ˫ˠ˶˸˪ ˪ˣ˩˧ ˞ˣˢ :˟˥˶ ˥˸ˬ ˥ˣˣ˦- V 0.7 ˪ ˡ˰ - V 5.5 .˫˧˶˧˷˩ˬ ˪˷ ˟˥˶ ˭ˣˣˠˬ˪ ˫˞ˣ˸˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ , 

 .˸˧ˮˬˤ ˣ˟ ˫˧˟ˣ˶ˬ ˫˧ˮˣ˸ˮ ˧ˣˣ˵ ˣ˞ ˫˧ˡˡˣ˟ ˸ˣ˸ˣ˞ ˫ˣˠ˶˸˪ ˫˧˴ˣ˶˰ ˢˮˣˬ˷ ˵˲˯ˬ ˶˧˷˩ˬˢ :˫˧˴ˣ˶˰ ˢˮˣˬ˷ 

ˢ :˸˧˦ˬˣ˦ˣ˞ ˭ˣˣ˧˩ ˸˷˧˥-TXS0108EPW  ˰ˣ˟˵˪ ˧ˡ˩ ˫˧˲˯ˣˮ ˢ˶˵˟ ˸ˣ˸ˣ˞˟ ˨˶ˣ˴ˢ ˸˞ ˪˦˟ˬˢ ,˸˧˦ˬˣ˦ˣ˞ ˭ˣˣ˧˩ ˸˷˧˥ ˪˪ˣ˩

 .˫˧ˮˣ˸ˮˢ ˸ˬ˧˶ˤ ˭ˣˣ˧˩ ˸˞ 

 ˡ˰ ˪˷ ˧˟˶ˬ ˫˧ˮˣ˸ˮ ˟˴˵ ˫˰ :ˢˢˣ˟ˠ ˸ˣ˶˧ˢˬ˟ ˢ˪˰˲ˢMbps 100 ˭ˣˠ˩ ˫˧˶˧ˢˬ ˸˶ˣ˷˵˸ ˧˵˷ˬˬ˪ ˫˧˞˸ˬ ˢˬ˶ˢ ˶˧˟˰ˬ ,

SPI, I2C, UART x-GPIO. 

 :˫˧ˬˣ˷˧˧ 

ˣ˶˵˧ˬ ˵˷ˬˬ-ˣ˶˵˧ˬ ˭˧˟ ˸˶ˣ˷˵˸ ˶˷˲˞ˬ ˞ˣˢ :˫˧˶˵˟- ˥˸ˬ ˸ˣ˩˶˰ˬ˟ ˟ˣ˪˧˷ ˪˰ ˪˵ˬˣ ,˸ˣˮˣ˷ ˥˸ˬ ˸ˣˬ˶˟ ˫˧˪˰ˣ˲ˢ ˫˧˶˵˟

 .˸ˣ˟˶ˣ˰ˬ 

ˣ˶˵˧ˬ ˣ˞ ˢ˶˵˟ ˸ˣˡ˧˥˧ ˫˰ ˶˷˵˸˪ ˸ˣˮˣ˷ ˥˸ˬ ˸ˣˬ˶˟ ˫˧˪˰ˣ˲ˢ ˫˧ˮ˷˧˧˥˪ ˶˷˲˞ˬ ˢˬ˶ˢ ˱˧˪˥ˬ :˫˧ˮ˷˧˧˥ ˧˵˷ˬˬ- .˫˧˶˵˟ 

 ˸ˣˬ˪˷ ˸˥˦˟ˢ ˨ˣ˸ ,˸ˣˬ˞ˣ˸ ˞˪ ˥˸ˬ ˸ˣˬ˶ ˫˰ ˫˧ˮ˵˸ˢ ˭˧˟ ˫˧˧ˠˣ˪ ˸ˣ˸ˣ˞ ˶˧ˬˢ˪ ˧ˡ˩ ˣ˟ ˷ˬ˸˷ˢ˪ ˭˸˧ˮ :˸˧ˠˣ˪ ˢˬ˶ ˸˶ˬˢ

 .ˢˮ˧˵˸ ˸ˣ˞ˢ 

 :˸ˣ˧˷˰ˬ ˸ˣ˞ˬˠˣˡ 

http://www.robokit.co.il/


мун 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 ˢˬˠˣˡ1 ˸˶ˣ˷˵˸ :Arduino-to-ESP32 

ˣ˶˵˧ˬ ˨˪ ˷˧˷ ˥˧ˮˮ- ˶˵˟Arduino ˟ ˪˰ˣ˲ˢ-5V  ˟˷˥ˬˣESP32  ˪˰ ˪˰ˣ˲ˢ ˡ˧˥˧ ˥ˣ˪ ˫˰V 3.3˟ ˷ˬ˸˷ˢ˪ ˪ˣ˩˧ ˢ˸˞ .-

TXS0108EPW ˣˡ ˸˶ˣ˷˵˸ ˶˷˲˞˪ ˧ˡ˩-.ˢ˵˪˥ ˢ˶ˣ˴˟ ˫˧ˮˣ˸ˮ ˱˧˪˥ˢ˪ ˫ˢ˪ ˶˷˲˞ˬ˷ ˢˬ ,˫˧˶˧˷˩ˬˢ ˧ˮ˷ ˭˧˟ ˸˧ˮˣˣ˧˩ 

 

 ˢˬˠˣˡ2˭˷˧˧˥ ˵˷ˬˬ : 

 ˪˷ ˢ˶ˣ˦˶˲ˬ˦ ˭˷˧˧˥ ˨˪ ˷˧ ˣ˟˷ ˷˧˥˶˸ ˪ˣ˵˷V 3.3 ˣ˶˵˧ˬˣ- ˪˷ ˶˵˟V 5˟ ˷ˣˬ˧˷ ˧ˡ˧ ˪˰ .-TXS0108EPW ˪ˣ˩˧ ˢ˸˞ ,

ˣ˶˵˧ˬˢ ˫˰ ˭˷˧˧˥ˢ ˸˞ ˵˷ˬˬ˪- .˸ˣ˵˧ˣˡˬ ˢ˶ˣ˦˶˲ˬ˦ ˸ˣˡ˧ˡˬ ˥˧˦˟ˬ˷ ˢˬ ,˥˸ˬ ˸ˣˬ˧˞˸ ˸ˣ˧˰˟ ˞˪˪ ˶˵˟ 

 

 ˢˬˠˣˡ3 ˟ ˶ˣ˰ˬ ˥˸ˬ˟ ˸˧˲˵˧ˢ ˢ˧˴˶ˠ˦ˮ˧˞ : 

 ˧ˠ˴ ˭ˣˠ˩ ,˫˧˟ˣ˶ˬ ˧˲˵˧ˢ ˡˣ˧˴ ˵˷ˬˬ˪ ˨˧˶˴ ˢ˸˞ ˢ˟˷ ˸˩˶˰ˬ ˨ˬ˴˰˪ ˶˞˸LCD  ˸ˣˬ˶˟ ˸˪˰ˣ˲ˢ ,˰ˣˮˬ ˧˶˟˧˧˶ˡˣ ˸ˣ˧˶ˣˮ ,

ˣ˶˵˧ˬ ˫˰ ˸ˣˮˣ˷ ˥˸ˬ-ˢ .ˡ˧˥˧ ˶˵˟-TXS0108EPW ˣ˶˵˧ˬˢ ˭˧˟ ˶˷ˠ˩ ˷ˬ˷˪ ˪ˣ˩˧-  ˸˶ˣ˷˵˸ ˶˷˲˞ˬˣ ,˧˲˵˧ˢ ˡˣ˧˴˪ ˶˵˟

 .˸˩˶˰ˬˢ ˪˩ ˧ˮ˲ ˪˰ ˢ˵˪˥ 

 

˪˫ˣ˩˧˯ , ˸ˣˬ˶ˢ ˱˧˪˥ˬTXS0108EPW ˟˶ ˭ˣ˶˸˲ ˰˧˴ˬ- ˸ˣ˩˶˰ˬ˟ ˸ˣˬ˞ˣ˸ ˞˪ ˥˸ˬ ˸ˣˬ˶ ˫˰ ˫˧ˮ˵˸ˢ ˸ˣ˵˷ˬˬ˸ˢ˪ ˧˸˧˪˩˸

ˣˡˢ ˫ˣˠ˶˸ˢ ˸˪ˣ˩˧ .˸ˣ˟˶ˣ˰ˬ ˥˸ˬ-  ˧ˮˣ˧˥ ˟˧˩˶ˬ˪ ˣ˸ˣ˞ ˫˧˩˲ˣˢ ˣ˪˷ ˢ˶˧ˢˬˢ ˢ˪ˣ˰˲ˢˣ ˟˥˶ˢ ˥˸ˬˢ ˥ˣˣ˦ ,ˣ˪˷ ˧ˮˣˣ˧˩

ˣ˶˵˧ˬ ,˫˧ˮ˷˧˧˥ ˟˪˷ˬ ˢ˸˞ ˫˞ ˭˧˟ .˫˧ˮˣ˷ ˫˧˧ˮˣ˶˦˵˪˞ ˫˧ˬˣ˷˧˧˟-ˢ ,˫˧˧˲˵˧ˢ ˫˧ˮ˵˸ˢ ˣ˞ ˫˧˶˵˟-TXS0108EPW  ˵˲˯ˬ

 .˸˩˶˰ˬˢ ˪˷ ˸˧ˡˡˢ ˢ˪ˣ˰˲ ˸˪ˣ˩˧ˣ ˫˧˵˪˥ ˫˧ˮˣ˸ˮ ˧˲ˣ˪˧˥ ˥˧˦˟ˬˢ ,˭˧ˬ˞ ˥˸ˬ ˸ˬ˶ ˫ˣˠ˶˸ 

  

http://www.robokit.co.il/


муо 
 

ǿǿǿΦǊƻōƻƪƛǘΦŎƻΦƛƭ 054-7885756       ˭˪˲˵ ˧˪˞ 

 ˸˪˰˲ˢˣ˧ˡˣ˞  (˰ˬ˷)  ˸˶ˤ˰˟Lн{. 

 

 

 

 ˸˧˧ˠˣ˪ˣˮ˩˦ ˸ˮ˟ˢI2S˱˧˵ˬ ˨˧˶ˡˬ : 

˪ ˞ˣ˟ˬ-I2S : 

Inter-IC Sound (I2S)   ˧ˮˣ˸ˮ ˪˷ ˢ˶˟˰ˢ ˪˰ ˪˵ˬ ˢˤ .˫˧˧˪˦˧ˠ˧ˡ ˰ˬ˷ ˧ˮ˵˸ˢ ˶ˣ˟˧˥˪ ˷ˬ˷ˬˢ ˧˶ˣ˦ ˵˧˲˞ ˵˷ˬˬ ˭˵˸ ˞ˣˢ

) ˫˧˟˪ˣ˷ˬ ˫˧˪ˠ˰ˬ ˭˧˟ ˫˧˧˪˦˧ˠ˧ˡ ˣ˧ˡˣ˞ICs) ˫˧˧˪˦˧ˠ˧ˡ ˸ˣ˸ˣ˞ ˧ˡ˟˰ˬ ,ˣ˧ˡˣ˞ ˫˧˵ˡˣ˵ ˭ˣˠ˩ ˰ˬ˷ ˸ˣ˩˶˰ˬ˟ (DSPsˣ˶˵˧ˬ ,( -

˟) ˫˧˧ˠˣ˪ˮ˞˪ ˫˧˧˪˦˧ˠ˧ˡ ˫˧˶˧ˬˬˣ ˫˧˶˵DAC ˸˧˧ˠˣ˪ˣˮ˩˦ ˸ˣˡˣ˯˧˟ ˵ˬ˰˸ˮ ,ˢˤ ˶ˬ˞ˬ˟ .(I2S ˫ˣ˷˧˧ˢˣ ˫˧ˬˣ˷˧˧ˢ ,ˢ˧˸ˣˮˣ˩˸ ,

ˣ˶˵˧ˬ˟ ˢ˪˷- ˶˵˟ESP32 . 

 ˸ˣˡˣ˯˧I2S : 

I2S ˶˦˯˞ˬ ˸˶ˣ˦˵˦˧˩˶˞ ˪˰ ˸˪˰ˣ˲- :˫˧˧˶˵˧˰ ˫˧ˣˣ˵ ˢ˷ˣ˪˷ˬ ˸˟˩˶ˣˬˣ ˡ˟˰ 

) ˧˶ˣ˦ ˫˧ˮˣ˸ˮ ˣ˵SD .˧˶ˣ˦ ˦ˬ˶ˣ˲˟ ˫˧˧˪˦˧ˠ˧ˡ ˣ˧ˡˣ˞ ˧ˮˣ˸ˮ ˶ˡ˷ˬ :( 

) ˧˶ˣ˦ ˭ˣ˰˷SCK ˸ˣ˞ ˸˞ ˵˲˯ˬ :(.˫˧ˮˣ˸ˮ ˶ˣˡ˧˷ ˭ˣ˶˩ˮ˯˪ ˭ˣ˰˷ˢ 

) ˫˧˪˧ˬ ˸˶˧˥˟WS  ˣ˞LRCLK .ˣ˧ˡˣ˞ ˸ˬ˧ˠˡ˪ ˸˶ˠ˯ˬ ˪˩ ˪˷ ˱ˣ˯ˢˣ ˢ˪˥˸ˢˢ ˸˞ ˸ˮ˧˧˴ˬ :( 

 ˪˷ ˸ˣˮˣ˩˸I2S: 
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 :ˢˢˣ˟ˠ ˸ˣ˩˧˞˟ ˰ˬ˷I2S  ˡ˰ ˪˷ ˢˬ˧ˠˡ ˧˟˴˵ ˫˰ ˢˢˣ˟ˠ ˢ˧˴ˣ˪ˣˤ˶˟ ˰ˬ˷ ˧˦ˬ˶ˣ˲˟ ˨ˬˣ˸192 ˣ˪˧˵- ˡ˰ ˪˷ ˢ˧˴ˣ˪ˣˤ˶ˣ ˳˶ˢ

32  .˸ˣ˧˟˧˯ 

˟ ˫˧ˮˣ˸ˮˢ ˸˶˟˰ˢ :˸˧ˮˣ˶˩ˮ˧˯ ˸˶ˣ˷˵˸-I2S  .ˣ˧ˡˣ˞ ˸ˣˬ˧ˠˡ ˭˧˟ ˵˧ˣˡˬ ˭ˣˬˤ˸ ˶ˣ˷˧˧ ˥˧˦˟ˬ˷ ˢˬ ,˸˧ˮˣ˶˩ˮ˧˯ ˞˧ˢ 

 :˫˧˴ˣ˶˰ ˢ˟ˣ˶ˬ ˢ˩˧ˬ˸I2S    ˸ˣ˶ˣ˴˸ˣ ˧˲˵˧ˢ ˪˧˪˴ ,ˣ˞˧˶˦˯ ˸ˣ˶ˣ˴˸ ˶˷˲˞ˬ˷ ˢˬ ,˫˧˟ˣ˶ˬ ˣ˧ˡˣ˞ ˧˴ˣ˶˰ ˫˰ ˡˡˣˬ˸ˢ˪ ˪ˣ˩˧

˟˶ ˣ˧ˡˣ˞- .˸ˣ˧˴ˣ˶˰ 

 :˨ˣˬˮ ˭ˣ˧˟˥I2S   ˣ˧ˡˣ˞ ˟ˣ˟˶˰ ˭ˣˠ˩ ˸ˬ˞ ˭ˬˤ˟ ˣ˧ˡˣ˞ ˡˣ˟˧˰ ˧ˬˣ˷˧˧˪ ˫˧˞˸ˬ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,˨ˣˬˮ ˭ˣ˧˟˥ ˫˰ ˸˶ˣ˷˵˸ ˰˧˴ˬ

 .˫˧˦˵˲˞ ˡˣ˟˧˰ˣ ˭ˣˮ˧˯ ,˧˪˦˧ˠ˧ˡ 

 ˫ˣ˷˧˧I2S  -˟ESP32 : 

ˣ˶˵˧ˬˢ- ˶˵˟ESP32  ˸˶ˣ˷˵˸˟ ˸˧ˮ˟ˣˬ ˢ˩˧ˬ˸ ˪˪ˣ˩I2S  .ˣ˧ˡˣ˞˪ ˫˧˶ˣ˷˵ˢ ˫˧˦˵˧ˣ˶˲ ˶ˣ˟˰ ˧˪˞˧ˡ˧˞˪ ˣ˸ˣ˞ ˨˲ˣˢ˷ ˢˬ ,

 ˸˰ˬ˦ˢ ˪˷ ˫˧˧ˤ˩˶ˬ ˫˧˦˟˧ˢI2S ˟-ESP32  :˫˧˪˪ˣ˩ 

ˢ :ˢ˶ˬˣ˥ ˸˩˧ˬ˸-ESP32  ˪˷ ˧ˡˣ˰˧˧ ˧˲˵˧ˢ ˡˣ˧˴ ˵˲˯ˬI2S   ˧ˮˣ˸ˮ ˪˷ ˢ˪˟˵ˣ ˶ˣˡ˧˷˪ ˢ˶ˡˠˢ˪ ˫˧ˮ˸˧ˮˢ ˸ˣ˶ˡˠˢˣ ˫˧ˮ˧˲ ˫˰

 .˫˧˧˪˦˧ˠ˧ˡ ˣ˧ˡˣ˞ 

ˢ :˸ˣ˷˧ˬˠ-ESP32  ˡˣˬ˰˪ ˧ˡ˩ ˢ˷˧ˬˠ ˢ˶ˣ˴˸ ˶˷˲˞ˬ˷ ˢˬ ,˸ˣ˧˟˧˯ ˧˵ˬˣ˰ˣ ˢˬ˧ˠˡ ˧˟˴˵ ,˰ˬ˷ ˪˷ ˫˧ˮˣ˷ ˫˧˦ˬ˶ˣ˲˟ ˨ˬˣ˸

.˫˧ˮˣ˷ ˰ˬ˷ ˧ˬˣ˷˧˧ ˪˷ ˸ˣ˷˧˶ˡ˟ 

 ˥ˣ˸˧˲ ˸ˣ˥ˣ˪ :˸ˣ˟˪ˣ˷ˬ ˸ˣˮˣ˩˸ESP32  ˭ˣˠ˩ ˣ˧ˡˣ˞˪ ˸ˣ˶ˣ˷˵ˢ ˸ˣ˲˯ˣˮ ˸ˣˮˣ˩˸ ˟ˣ˶˪ ˫˧˪˪ˣ˩DACs, ADCsˣ ˫˧˶˟ˠˬ , -

codec .˰ˬ˷ ˸˩˶˰ˬ ˪˷ ˢ˲˧˵ˬ ˢ˧˴˶ˠ˦ˮ˧˞ ˫˧˶˷˲˞ˬˢ ,˰ˬ˷ 

 :ˢˮ˩ˣ˸ ˸ˣ˧˶˲˯ESP-IDF (Espressif IoT Development Framework)  ˧˵˷ˬˬˣ ˢˮ˩ˣ˸ ˸ˣ˧˶˲˯ ˸˵˲˯ˬAPI  ˸˰˧˟˵˪

 ˧˲˵˧ˢ ˡˣ˧˴ ˪˷ ˢ˦˧˪˷ˣ ˢ˶ˣ˴˸I2S ˸ˬ˶ˣ˲˦˪˲˟ ˣ˧ˡˣ˞ ˧ˬˣ˷˧˧ ˪˷ ˥ˣ˸˧˲ˢ ˸˞ ˸˦˷˲ˬˣ ,ESP32. 

 ˪˷ ˫˧ˬˣ˷˧˧I2S ˟-ESP32 : 

 ˧˯˯ˣ˟ˬ ˫˧˶˧˷˩ˬ :ˣ˧ˡˣ˞ ˸˰ˬ˷ˢESP32    ˧˯˧˦˶˩ ˭ˣˠ˩ ˫˧ˮˣ˷ ˸ˣ˶ˣ˵ˬˬ ˣ˧ˡˣ˞ ˭ˠˮ˪ ˫˧˪ˣ˩˧SD ˷˞˪˲ ˭ˣ˶˩˧ˤ ,SPI  ˧˪ˣˡˣˬ ,

Bluetooth  ˸˶ˣ˷˵˸ ˸ˣ˰˴ˬ˞˟ ˠˮ˧ˬ˧˶˦˯ ˧˸ˣ˶˧˷ˣI2S. 

ˢ :ˣ˧ˡˣ˞ ˸˦˪˵ˢ-ESP32 ˭˧˧˪ ˸ˣ˶ˣ˵ˬ ˣ˞ ˫˧˧ˮˣ˴˧˥ ˫˧ˮˣ˲ˣ˶˵˧ˬˬ ˰ˬ˷ ˦˪˵ ˡˣ˩˪˪ ˪ˣ˩˧- ˸ˣ˰˴ˬ˞˟ ˸ˬ˞ ˭ˬˤ˟ ˣ˸ˣ˞ ˡ˟˰˪ˣ ˭˧˞

 ˧˵˷ˬˬI2S . 

 :˧˪ˣ˵ ˧ˣˢ˧ˤI2S   ˧˶˧˷˩ˬ˪ ˶˷˲˞ˬESP32   ,˸˧˸˧˟ ˢ˧˴ˬˣ˦ˣ˞ ˭ˣˠ˩ ˫˧ˬˣ˷˧˧ ˶ˣ˟˰ ˸ˣ˧˪ˣ˵ ˸ˣˡˣ˵˲ ˡˣ˟˧˰ˣ ˧˪ˣ˵ ˧ˣˢ˧ˤ ˰˴˟˪

.˦˯˵˦˪ ˶ˣ˟˧ˡ ˸˶ˬˢˣ ˪ˣ˵ ˧˶ˤˣ˰ 

 ˸ˣ˯˯ˣ˟ˬ ˸ˣ˩˶˰ˬ :˧˪˦˧ˠ˧ˡ ˸ˣ˸ˣ˞ ˡˣ˟˧˰ESP32 ) ˫˧˧˪˦˧ˠ˧ˡ ˸ˣ˸ˣ˞ ˡˣ˟˧˰ ˪˷ ˫˧ˬ˸˧˶ˣˠ˪˞ ˫˷˧˧˪ ˸ˣ˪ˣ˩˧DSP ,˭ˣ˧ˣˣ˷ ˭ˣˠ˩ (

 ˸ˣ˰˴ˬ˞˟ ˷˰˶ ˸˸˥˲ˢˣ ˭ˣˮ˧˯I2S  .ˣ˧ˡˣ˞ ˦˪˲ˣ ˦˪˵ ˶ˣ˟˰ 

 ˸˪˰˲ˢ˪ ˸ˣ˞ˬˠˣˡI2S. 

 ˭ˣ˲ˣ˶˵˧ˬˬ ˣ˧ˡˣ˞ ˦˪˵ˢI2S  ˯˧˦˶˩˟ ˣ˸ˣ˞ ˭˯˥˞ˣSD 

#include  <Arduino.h>  

#include  <driver/i2s.h>  

#include  "SD.h"  

  

const  int  SAMPLE_RATE = 44100 ;  

const  int  BITS_PER_SAMPLE = I2S_BITS_PER_SAMPLE_16BIT ;  

const  int  CHANNELS = 2;  

  

void  setup ()  {  

  Serial . begin ( 115200 );  

  i2s_config_t  i2s_config  = {  
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    . mode = i2s_mode_t ( I2S_MODE_MASTER |  I2S_MODE_RX),  

    . sample_rate  = SAMPLE_RATE,  

    . bits_per_sample  = BITS_PER_SAMPLE,  

    . channel_format  = I2S_CHANNEL_FMT_RIGHT_LEFT,  

    . communication_format  = i2s_comm_format_t ( I2S_COMM_FORMAT_I2S |  

I2S_COMM_FORMAT_I2S_MSB),  

    . intr_alloc_flags  = ESP_INTR_FLAG_LEVEL1,  

    . dma_buf_count  = 8,  

    . dma_buf_len  = 64,  

    . use_apll  = false  

  };  

  i2s_driver_install ( I2S_NUM_0,  &i2s_config ,  0,  NULL);  

}  

  

void  loop ()  {  

  size_t  bytes_read ;  

  int16_t  data [ 64];  

  i2s_read ( I2S_NUM_0,  data ,  sizeof ( data ),  &bytes_read ,  portMAX_DELAY);  

  //  Process  audio  data  here  

   

  //  Example:  Store  audio  data  to  SD card  

  File  file  = SD. open ( "/audio.raw" ,  FILE_APPEND);  

  if  ( file )  {  

    file . write (( uint8_t *) data ,  bytes_read );  

    file . close ();  

  }  else  {  

    Serial . println ( "Error  opening  file" );  

  }  

}  

 

˪˰˲ˢ ˸  ˯˧˦˶˩˟ ˭˯˥ˣ˞ˬˢ ˣ˧ˡˣ˞{5   ˨˶ˡLн{ 5!/ 

#include  <Arduino.h>  

#include  <driver/i2s.h>  

#include  "SD.h"  

 

const  int  SAMPLE_RATE = 44100 ;  

const  int  BITS_PER_SAMPLE = I2S_BITS_PER_SAMPLE_16BIT ;  

const  int  CHANNELS = 2;  

  

void  setup ()  {  

  Serial . begin ( 115200 );  

  i2s_config_t  i2s_config  = {  

    . mode = i2s_mode_t ( I2S_MODE_MASTER |  I2S_MODE_TX),  

    . sample_rate  = SAMPLE_RATE,  

    . bits_per_sample  = BITS_PER_SAMPLE,  

    . channel_format  = I2S_CHANNEL_FMT_RIGHT_LEFT,  

    . communication_format  = i2s_comm_format_t ( I2S_COMM_FORMAT_I2S |  

I2S_COMM_FORMAT_I2S_MSB),  

    . intr_alloc_flags  = ESP_INTR_FLAG_LEVEL1,  
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    . dma_buf_count  = 8,  

    . dma_buf_len  = 64,  

    . use_apll  = false  

  };  

  i2s_driver_install ( I2S_NUM_0,  &i2s_config ,  0,  NULL);  

  SD. begin ( 5);  

}  

  

void  loop ()  {  

  //  Read audio  data  from  SD card  

  File  file  = SD. open ( "/audio.raw" );  

  if  ( file )  {  

    size_t  bytes_read ;  

    int16_t  data [ 64];  

    while  ( file . available ())  {  

      bytes_read  = file . read (( uint8_t *) data ,  sizeof ( data ));  

      i2s_write ( I2S_NUM_0,  data ,  bytes_read ,  portMAX_DELAY);  

    }  

    file . close ();  

  }  else  {  

    Serial . println ( "Error  opening  file" );  

  }  

}  

 

˧˧˴ ˶˸  ˨˶ˡ ˣ˸ˣ˞ ˪˰˲ˢˣ ˯ˣˮ˧˯ ˪ˠLн{ 5!/ . 

#include  <Arduino.h>  

#include  <driver/i2s.h>  

#include  <math.h>  

const  int  SAMPLE_RATE = 44100 ;  

const  int  BITS_PER_SAMPLE = I2S_BITS_PER_SAMPLE_16BIT ;  

const  int  CHANNELS = 2;  

void  setup ()  {  

  Serial . begin ( 115200 );  

  i2s_config_t  i2s_config  = {  

    . mode = i2s_mode_t ( I2S_MODE_MASTER |  I2S_MODE_TX),  

    . sample_rate  = SAMPLE_RATE,  

    . bits_per_sample  = BITS_PER_SAMPLE,  

    . channel_format  = I2S_CHANNEL_FMT_RIGHT_LEFT,  

    . communication_format  = i2s_comm_format_t ( I2S_COMM_FORMAT_I2S |  

I2S_COMM_FORMAT_I2S_MSB),  

    . intr_alloc_flags  = ESP_INTR_FLAG_LEVEL1,  

    . dma_buf_count  = 8,  

    . dma_buf_len  = 64,  

    . use_apll  = false  

  };  

  i2s_driver_install ( I2S_NUM_0,  &i2s_config ,  0,  NULL);  

}  

void  loop ()  {  
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  size_t  bytes_written ;  

  const  int  samples_per_cycle  = SAMPLE_RATE /  440 ;  //  440  Hz sine  wave  

  int16_t  data [ 64];  

  for  ( int  i  = 0;  i  < sizeof ( data )  /  2;  i ++)  {  

    float  angle  = 2 *  M_PI *  i  /  samples_per_cycle ;  

    data [ i ]  = 32767  *  sin ( angle );  //  16- bit  amplitude  

  }  

  i2s_write ( I2S_NUM_0,  data ,  sizeof ( data ),  &bytes_written ,  

portMAX_DELAY);  

}  

 ˷  ˡˣ˵ ˭ˣ˲ˣ˶˵˧ˬˬ ˣ˧ˡˣ˞ ˧ˮˣ˸ˮ ˡˣ˩˪Lн{   :˸ˬ˞ ˭ˬˤ˟ ˫˸ˣ˞ ˡ˟˰˪ˣ 

#include  <Arduino.h>  

#include  <driver/i2s.h>  

  

const  int  SAMPLE_RATE = 44100 ;  

const  int  BITS_PER_SAMPLE = I2S_BITS_PER_SAMPLE_16BIT ;  

const  int  CHANNELS = 2;  

  

void  setup ()  {  

  Serial . begin ( 115200 );  

  i2s_config_t  i2s_config  = {  

    . mode = i2s_mode_t ( I2S_MODE_MASTER |  I2S_MODE_RX),  

    . sample_rate  = SAMPLE_RATE,  

    . bits_per_sample  = BITS_PER_SAMPLE,  

    . channel_format  = I2S_CHANNEL_FMT_RIGHT_LEFT,  

    . communication_format  = i2s_comm_format_t ( I2S_COMM_FORMAT_I2S |  

I2S_COMM_FORMAT_I2S_MSB),  

    . intr_alloc_flags  = ESP_INTR_FLAG_LEVEL1,  

    . dma_buf_count  = 8,  

    . dma_buf_len  = 64,  

    . use_apll  = false  

  };  

  i2s_driver_install ( I2S_NUM_0,  &i2s_config ,  0,  NULL);  

}  

  

void  loop ()  {  

  size_t  bytes_read ;  

  int16_t  data [ 64];  

  i2s_read ( I2S_NUM_0,  data ,  sizeof ( data ),  &bytes_read ,  portMAX_DELAY);  

  //  Process  audio  data  here  

}  

 

˟ ˭˯˥ˣ˞ˬˢ ˣ˧ˡˣ˞ ˰ˬ˷ˢ -twhDa9a   ˨˶ˡ (˸˧ˮ˩ˣ˸ ˭ˣ˶˩˧ˤ)Lн{ 5!/ 

#include  <Arduino.h>  

#include  <driver/i2s.h>  

  

const  int  SAMPLE_RATE = 44100 ;  

const  int  BITS_PER_SAMPLE = I2S_BITS_PER_SAMPLE_16BIT ;  
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const  int  CHANNELS = 2;  

  

const  int16_t  audio_data []  PROGMEM = {  /*  Insert  audio  data  here  */  };  

  

void  setup ()  {  

  Serial . begin ( 115200 );  

  i2s_config_t  i2s_config  = {  

    . mode = i2s_mode_t ( I2S_MODE_MASTER |  I2S_MODE_TX),  

    . sample_rate  = SAMPLE_RATE,  

    . bits_per_sample  = BITS_PER_SAMPLE,  

    . channel_format  = I2S_CHANNEL_FMT_RIGHT_LEFT,  

    . communication_format  = i2s_comm_format_t ( I2S_COMM_FORMAT_I2S |  

I2S_COMM_FORMAT_I2S_MSB),  

    . intr_alloc_flags  = ESP_INTR_FLAG_LEVEL1,  

    . dma_buf_count  = 8,  

    . dma_buf_len  = 64,  

    . use_apll  = false  

  };  

  i2s_driver_install ( I2S_NUM_0,  &i2s_config ,  0,  NULL);  

}  

  

void  loop ()  {  

  size_t  bytes_written ;  

  i2s_write ( I2S_NUM_0,  audio_data ,  sizeof ( audio_data ),  &bytes_written ,  

portMAX_DELAY);  

}  
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