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ʨʘʜʠʘʮʠʦʥʥʘʷ ʬʠʟʠʢʘè ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʩʧʝʮʢʫʨʩʦʚ ʠ ʅʀʈʉ.   
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ɺɺɽɼɽʅʀɽ 

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʩʸ 

ʚʦʟʨʘʩʪʘʶʱʝʤ ʪʝʤʧʝ. ɽʩʣʠ ʝʱʝ ʚ ʢʦʥʮʝ 20-ʛʦ ʚʝʢʘ ʫʯʝʥʳʡ ʠʤʝʣ ʜʦʩʪʘʪʦʯʥʦ 

ʚʨʝʤʝʥʠ ʥʘ ʩʢʨʫʧʫʣʝʟʥʳʡ ʘʥʘʣʠʟ ʠ ʧʝʨʝʧʨʦʚʝʨʢʫ ʘʥʘʣʠʪʠʯʝʩʢʠ ʠʣʠ ʚʨʫʯʥʫʶ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʦ ʩʝʛʦʜʥʷ ʤʘʣʝʡʰʝʝ ʧʨʦʤʝʜʣʝʥʠʝ ʯʨʝʚʘʪʦ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʪʩʪʘʚʘʥʠʝʤ ʦʪ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʯʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʨʘʙʦʪʘʶʱʠʭ 

ʚ ʵʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ. ɺʦʧʨʦʩ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʳ ʧʨʠʚʝʣ ʢ ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ. ɺ ʨʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʪʦ ʚʳʟʚʘʣʦ ʧʦʷʚʣʝʥʠʝ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ï ʩʦʟʜʘʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʠʤʝʣʠ ʫʩʧʝʭʘ ʠʟ-ʟʘ ʩʢʫʜʥʦʩʪʠ 

ʢʦʤʧʦʥʝʥʪʥʦʡ ʙʘʟʳ ʠ ʩʣʦʞʥʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʆʜʥʘʢʦ, ʚʩʢʦʨʝ ʤʘʩʩʠʚʥʳʝ 

ʩʪʦʡʢʠ ʧʣʘʪ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘʤʝʥʠʣʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ çʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳè ï 

ʘʧʧʘʨʘʪʳ, ʩʭʦʞʠʝ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʥʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʊʠʧʠʯʥʳʡ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʇʂ, ʢʨʦʤʝ ʠʥʪʝʨʬʝʡʩʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʇɿʋ, ʆɿʋ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ, ʩʦʜʝʨʞʠʪ ʫʩʠʣʠʪʝʣʠ ʩʠʛʥʘʣʦʚ, 

ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʝ ʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʠ ʧʨʦʯʠʝ ʵʣʝʤʝʥʪʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʝ. 

ɺʦʟʨʦʩʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʩʪʘʣʠ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʫʧʨʘʚʣʝʥʠʝ ʙʳʩʪʨʦʧʨʦʪʝʢʘʶʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʇʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʧʣʦʪʥʦʩʪʝʡ 

ʵʥʝʨʛʠʠ ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦʪʦʢʦʚ ʠʟʣʫʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ 

ʣʘʟʝʨʦʚ ʠ ʣʘʟʝʨʥʦʡ ʪʝʭʥʠʢʠ. ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʩʦʙʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʚ ʨʘʟʨʝʟʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʣʘʟʝʨʥʳʭ, ʦʧʪʠʯʝʩʢʠʭ ʠ ʦʧʪʦʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʙʳʣ ʚʳʙʨʘʥ ʢʣʘʩʩ ʫʩʪʨʦʡʩʪʚ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Arduino ï 

ʘʧʧʘʨʘʪʦʚ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʰʠʨʦʢʠʡ ʬʫʥʢʮʠʦʥʘʣ ʠ ʥʝ 

ʪʨʝʙʫʶʱʠʭ ʜʣʠʪʝʣʴʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʝʜ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. ʇʣʘʪʬʦʨʤʘ  Arduino ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ 

ʚʩʝʤ ʤʠʨʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʦʩʥʦʚʘʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢ ʚ ʧʨʦʩʪʳʭ, ʪʘʢ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʩʪʝʥʜʘʭ ʠ ʫʩʪʘʥʦʚʢʘʭ. ɿʥʘʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʜʘʥʥʦʛʦ ʢʫʨʩʘ, ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤʠ ʜʣʷ 



ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʥʘʫʢʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝè.  

 

ʇʃɸʊʌʆʈʄɸ ARDUINO  

Arduino ï ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ ʩ ʦʪʢʨʳʪʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ 

ʠ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʣʘʪʝ ʚʚʦʜʘ-

ʚʳʚʦʜʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ. Arduino ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ, 

ʪʘʢ ʠ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ, ʜʣʷ ʯʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʚʥʝʰʥʠʤʠ 

ʫʧʨʘʚʣʷʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʣʠ ʧʨʦʛʨʘʤʤʦʡ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ.  

Arduino ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ ʧʣʘʪʬʦʨʤ 

ʩʣʝʜʫʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ: 

¶ ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ: Arduino ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʢʘʢ 

Windows, ʪʘʢ ʠ Macintosh ʠ Linux. 

¶ IDE (ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ) Arduino ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʷʟʳʢʘ 

Processing (ʠʣʠ Wiring), ʧʦʭʦʞʝʛʦ ʧʦ ʩʠʥʪʘʢʩʠʩʫ ʥʘ ʠʟʚʝʩʪʥʳʡ 

ʙʦʣʴʰʠʥʩʪʚʫ ʩʪʫʜʝʥʪʦʚ CPP ʠʣʠ C# 

¶ ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ USB, ʘ ʥʝ ʯʝʨʝʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ, ʯʪʦ ʚʘʞʥʦ ʚ ʩʚʝʪʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ 

RS-232 ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ . 

¶ Arduino ʠʩʧʦʣʴʟʫʝʪ ʦʪʢʨʳʪʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʦʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʦʨʦʥʥʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʚʳʧʫʩʢʘʪʴ 

ʜʦʧʦʣʥʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ.  

 

ʀʟʥʘʯʘʣʴʥʦ ʧʨʦʝʢʪ Arduino ʨʘʟʚʠʚʘʣʩʷ ʢʘʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʠ ʧʦʵʪʦʤʫ 

ʦʥ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʥʘʯʠʥʘʶʱʠʤ ʜʣʷ ʙʳʩʪʨʦʛʦ ʦʙʫʯʝʥʠʷ. 

Arduino ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ - ʧʣʘʪʳ Arduino, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ (IDE) Arduino 

- ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʟʘʧʫʩʢʘʝʪʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ. IDE ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʢʝʪʯʝʡ (ʩʧʝʮʠʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ), ʢʦʪʦʨʳʝ ʚʳʛʨʫʞʘʶʪʩʷ ʥʘ ʧʣʘʪʫ Arduino. 

 

!  

 

ʉʢʝʪʯ ï ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino 

 

 

 



ʇʣʘʪʘ Arduino ï ʤʠʥʠʘʪʶʨʥʘʷ ʧʣʘʪʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʩʦʜʝʨʞʘʱʘʷ 

ʧʦʤʠʤʦ ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʠʥʪʝʨʬʝʡʩʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʠʛʥʘʣʦʚ. ʇʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʪʫʧʘʝʪ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ, ʥʦ 

ʩʪʦʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʮʝʣʦʛʦ ʨʷʜʘ 

ʫʩʪʨʦʡʩʪʚ. ɺ ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino ʢʘʢ ʧʨʘʚʠʣʦ ʣʝʞʠʪ ʧʨʦʮʝʩʩʦʨ 

ATmega168 ʠʣʠ ATmega328 (ʨʠʩ.1). 

 
ʈʠʩʫʥʦʢ 1. ʇʨʦʮʝʩʩʦʨ ATmega328 

 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʝʨʩʠʡ Arduino ï Uno, Leonardo, Mini , Nano, 

Duemilanove, Mega, Diecimila, - ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʢʦʪʦʨʳʭ 

ʫʩʪʨʦʡʩʪʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʢʦʪʦʨʳʭ ʫʩʪʨʦʡʩʪʚ Arduino 

 

 

Arduino  UNO 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ 

ATmega328 . 14 ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ, 6 

ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ 

ʐʀʄ ʚʳʭʦʜʳ, 6 ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ, 

ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ 16 ʄɻʮ, ʧʦʜʢʣʶʯʝʥʠʝ ʧʦ 

ʰʠʥʝ USB, ʧʠʪʘʥʠʝ ʢʘʢ ʦʪ USB, ʪʘʢ ʠ 

ʚʥʝʰʥʝʝ. 

 

 

Arduino  DUE 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ Atmel 

SAM3X8E ARM Cortex-M3 CPU (32 ʙʠʪ). 54 

ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ, 12 ʠʟ ʢʦʪʦʨʳʭ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʐʀʄ ʚʳʭʦʜʳ, 

12 ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ, 4 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʦʨʪʘ (UART), ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ 84 ʄɻʮ. 

 



 

Arduino Mega 2560 

 

ʧʦʩʪʨʦʝʥʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ 

ATmega2560. ʇʣʘʪʘ ʠʤʝʝʪ 54 ʮʠʬʨʦʚʳʭ 

ʚʭʦʜʘ/ʚʳʭʦʜʦʚ (14 ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚʳʭʦʜʳ ʐʀʄ), 16 

ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ,4 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʦʨʪʘ UART, ʢʚʘʨʮʝʚʳʡ ʛʝʥʝʨʘʪʦʨ 16 ʄɻʮ, 

USB ʢʦʥʥʝʢʪʦʨ, ʨʘʟʲʝʤ ʧʠʪʘʥʠʷ, ʨʘʟʲʝʤ 

ICSP ʠ ʢʥʦʧʢʘ ʧʝʨʝʟʘʛʨʫʟʢʠ. Arduino Mega 

2560 ʩʦʚʤʝʩʪʠʤʘ ʩʦ ʚʩʝʤʠ ʧʣʘʪʘʤʠ 

ʨʘʩʰʠʨʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʜʣʷ ʧʣʘʪʬʦʨʤ 

Uno ʠʣʠ Duemilanove.  

 

 

Arduino  Duemilanove 

 

ʇʣʘʪʘ ʥʘ ʙʘʟʝ ʦʜʥʦʛʦ ʠʟ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ: 

ATmega168  ʠʣʠ ATmega328. ʇʣʘʪʬʦʨʤʘ 

ʩʦʜʝʨʞʠʪ 14 ʮʠʬʨʦʚʳʭ ʚʭʦʜ/ʚʳʭʦʜʦʚ (6 ʠʟ 

ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚʳʭʦʜʳ 

ʐʀʄ), 6 ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ, ʢʚʘʨʮʝʚʳʡ 

ʛʝʥʝʨʘʪʦʨ 16 ʄɻʮ, ʨʘʟʲʝʤ USB, ʩʠʣʦʚʦʡ 

ʨʘʟʲʝʤ, ʨʘʟʲʝʤ ICSP ʠ ʢʥʦʧʢʫ ʧʝʨʝʟʘʛʨʫʟʢʠ. 

 

 

Arduino  Diecimila 

ʧʦʩʪʨʦʝʥʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ATmega168. 

ʇʣʘʪʬʦʨʤʘ ʩʦʜʝʨʞʠʪ 14 ʮʠʬʨʦʚʳʭ 

ʚʭʦʜ/ʚʳʭʦʜʦʚ (6 ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚʳʭʦʜʳ ʐʀʄ), 6 

ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ, ʢʚʘʨʮʝʚʳʡ ʛʝʥʝʨʘʪʦʨ 16 

ʄɻʮ, ʨʘʟʲʝʤ USB, ʩʠʣʦʚʦʡ ʨʘʟʲʝʤ, ʨʘʟʲʝʤ 

ICSP ʠ ʢʥʦʧʢʫ ʧʝʨʝʟʘʛʨʫʟʢʠ. 

 

Arduino  Leonardo 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ 

ATmega32u4.  20 ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ, 

7 ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ 

ʐʀʄ ʚʳʭʦʜʳ, 12 ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ, 

ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ 16 ʄɻʮ, ʧʦʜʢʣʶʯʝʥʠʝ ʧʦ 

ʰʠʥʝ microUSB, ʧʠʪʘʥʠʝ ʢʘʢ ʧʦ USB, ʪʘʢ ʠ 

ʚʥʝʰʥʝʝ.  

 



 

Arduino YUN  

 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʦʨʘ 

ATmega32u4. 20 ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ, 

7 ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ 

ʐʀʄ ʚrʭʦʜʳ, 12 ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ, 

ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ 16 ʄɻʮ, + ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ 

Atheros AR9331 ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ MIPS @400 

MHz, 64 Mb DDR2 ʆɿʋ, ʩʣʦʪ ʜʣʷ ʢʘʨʪ 

ʧʘʤʷʪʠ microSD, ʤʦʜʫʣʴ Ethernet IEEE 802.3 

10/100 Mbit/s, ʤʦʜʫʣʴ WiFi IEEE 802.11 b/g/n 

 

 

Arduino Pro  

 

ʇʦʩʪʨʦʝʥʘ ʥʘ ʦʜʥʦʤ ʠʟ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ: 

ATmega168  ʠʣʠ ATmega328. Pro 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʙʦʠʭ ʠʩʧʦʣʥʝʥʠʷʭ 3.3 ɺ / 8 

ʄɻʮ ʠ 5 ɺ / 16 ʄɻʮ. ʇʣʘʪʬʦʨʤʘ ʩʦʜʝʨʞʠʪ 14 

ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ (6 ʠʟ ʢʦʪʦʨʳʭ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚʳʭʦʜʳ ʐʀʄ), 6 

ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ, ʩʠʣʦʚʦʡ ʨʘʟʲʝʤ ʙʘʪʘʨʝʠ, 

ʩʠʣʦʚʦʡ ʚʳʢʣʶʯʘʪʝʣʴ, ʢʥʦʧʢʫ ʧʝʨʝʟʘʛʨʫʟʢʠ, 

ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʤʦʥʪʘʞʘ ʩʠʣʦʚʦʛʦ ʨʘʟʲʝʤʘ, 

ʙʣʦʢ ICSP ʠ ʙʣʦʢʠ ʚʳʚʦʜʦʚ. ʐʝʩʪʠʧʠʥʦʚʳʡ 

ʙʣʦʢ ʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʢʘʙʝʣʶ FTDI 

ʠʣʠ ʧʣʘʪʝ-ʢʦʥʚʝʨʪʝʨʫ Sparkfun ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʩʚʷʟʠ ʯʝʨʝʟ USB.   

Arduino Pro ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʝʧʦʩʪʦʷʥʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʚ ʦʙʲʝʢʪʳ ʠʣʠ ʵʢʩʧʦʥʘʪʳ. 

ʇʣʘʪʬʦʨʤʘ ʧʦʩʪʘʚʣʷʝʪʩʷ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʚʳʚʦʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʧʨʠʤʝʥʷʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʚʳʚʦʜʳ ʠ ʨʘʟʲʝʤʳ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʳʚʦʜʦʚ ʩʦʚʤʝʩʪʠʤʦ ʩ 

ʧʣʘʪʘʤʠ ʨʘʩʰʠʨʝʥʠʷ Arduino 

 

 

Arduino Mini  

 

ʇʦʩʪʨʦʝʥʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ATmega168 

ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ ʠ ʧʨʦʝʢʪʘʭ, ʛʜʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʦʤ. ʇʣʘʪʬʦʨʤʘ ʩʦʜʝʨʞʠʪ 14 

ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ (6 ʠʟ ʢʦʪʦʨʳʭ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚʳʭʦʜʳ ʐʀʄ), 8 

ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʠ ʢʚʘʨʮʝʚʳʡ ʛʝʥʝʨʘʪʦʨ 16 

ʄɻʮ. ʇʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʘʜʘʧʪʝʨʘ Mini USB ʠʣʠ ʣʶʙʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ USB ʠʣʠ RS232 ʚ TTL. 



 

Arduino Micro  

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʥʘ ʙʘʟʝ ATmega32u4. 

ʇʣʘʪʘ ʠʤʝʝʪ 20 ʮʠʬʨʦʚʳʭ ʚʭʦʜ/ʚʳʭʦʜʦʚ (ʠʟ 

ʥʠʭ 7 ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʚʳʭʦʜʦʚ ʐʀʄ ʠ 12 - ʢʘʢ ʘʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ), 

ʢʚʘʨʮʝʚʳʡ ʛʝʥʝʨʘʪʦʨ ʯʘʩʪʦʪʦʡ 16 ʄɻʮ, 

ʛʥʝʟʜʦ ʤʠʢʨʦ-USB, ʨʘʟʲʝʤ ICSP ʠ ʢʥʦʧʢʘ 

reset. ʌʦʨʤ-ʬʘʢʪʦʨ ʢʦʥʪʨʦʣʣʝʨʘ ʧʦʟʚʦʣʷʝʪ 

ʣʝʛʢʦ ʨʘʟʤʝʩʪʠʪʴ ʝʛʦ ʥʘ ʤʘʢʝʪʥʦʡ ʧʣʘʪʝ. 

ʀʤʝʝʪ ʚʩʪʨʦʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ USB-

ʩʦʝʜʠʥʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

Micro ʧʦʷʚʣʷʪʴʩʷ ʥʘ ʧʦʜʢʣʶʯʝʥʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ ʚ ʢʘʯʝʩʪʚʝ ʤʳʰʠ ʠʣʠ 

ʢʣʘʚʠʘʪʫʨʳ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʠʨʪʫʘʣʴʥʦʤʫ 

(CDC) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʦʨʪʫ (COM). 

 

 

Arduino  Nano 

 

ʇʣʘʪʬʦʨʤʘ Nano, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ATmega328 (Arduino 

Nano 3.0) ʠʣʠ ATmega168 (Arduino Nano 2.x), 

ʠʤʝʝʪ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ. ʆʥʘ 

ʠʤʝʝʪ ʩʭʦʞʫʶ ʩ Arduino Duemilanove 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʦʜʥʘʢʦ ʦʪʣʠʯʘʝʪʩʷ 

ʩʙʦʨʢʦʡ. ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʩʠʣʦʚʦʛʦ ʨʘʟʲʝʤʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʨʘʙʦʪʝ 

ʯʝʨʝʟ ʢʘʙʝʣʴ Mini-B USB.  

 

 

Arduino  LilyPad 

 

ʇʣʘʪʬʦʨʤʘ Arduino LilyPad ʨʘʟʨʘʙʦʪʘʥʘ ʩ 

ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʯʘʩʪʴ ʦʜʝʞʜʳ. ʆʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʰʠʪʘ ʚ ʪʢʘʥʴ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʧʠʪʘʥʠʷ, ʜʘʪʯʠʢʘʤʠ ʠ 

ʧʨʠʚʦʜʘʤʠ ʩ ʧʨʦʚʦʜʢʦʡ. ʇʣʘʪʬʦʨʤʘ 

ʧʦʩʪʨʦʝʥʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ 

ATmega168V (ʤʘʣʦʤʦʱʥʘʷ ʚʝʨʩʠʷ ʩ 

ATmega168)) ʠʣʠ ATmega328V. 

 

 

ʊʘʢ ʢʘʢ ʢʘʞʜʘʷ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʠʤʝʝʪ ʩʚʦʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ, 

ʩʦʩʨʝʜʦʪʦʯʠʤʩʷ ʥʘ ʦʜʥʦʡ ʠʟ ʥʠʭ ï Arduino UNO, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʚʠʜʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʬʫʥʢʮʠʡ. 

 

 

 



ARDUINO  UNO 

 

Arduino UNO ʠʤʝʝʪ 14 ʢʦʥʪʘʢʪʦʚ ʮʠʬʨʦʚʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʚʭʦʜʘʤʠ, ʪʘʢ ʠ ʚʳʭʦʜʘʤʠ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʝʪʯʝʤ. ʊʘʢʞʝ ʥʘ 

ʧʣʘʪʝ ʥʘʭʦʜʪ̫ʩʷ 6 ʢʦʥʪʘʢʪʦʚ ʘʥʘʣʦʛʦʚʦʛʦ ʚʭʦʜʘ, ʚʝʜʫʱʠʝ ʢ ʘʥʘʣʦʛʦʚʦ-

ʮʠʬʨʦʚʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʶ (ɸʎʇ). ʇʨʠʩʫʪʩʪʚʫʶʪ ʢʦʥʪʘʢʪʳ ʧʠʪʘʥʠʷ, 

ʠʥʪʝʨʬʝʡʩʳ ʧʦʜʢʣʶʯʝʥʠʷ ʢ USB ʠ RS-232 ʠ ʧʨʦʯʠʝ ʚʳʚʦʜʳ. 

 
ʈʠʩʫʥʦʢ 2. ɺʥʝʰʥʠʡ ʚʠʜ Adruino UNO. 

 

ʇʣʘʪʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʪʘʥʘ ʦʪ USB-ʧʦʨʪʘ ʢʦʤʧʴʶʪʝʨʘ, ʙʦʣʴʰʠʥʩʪʚʘ 

USB-ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʣʠ ʦʪ AC-ʘʜʘʧʪʝʨʘ ʩ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ 9 ʚʦʣʴʪ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʟʲʸʤ 2,1ʤʤ (ʧʣʶʩ ʚ ʮʝʥʪʨʝ). ɽʩʣʠ 

ʚ ʨʘʟʲʸʤ ʧʠʪʘʥʠʷ ʥʝ ʧʦʜʢʣʶʯʸʥ ʠʩʪʦʯʥʠʢ, ʧʣʘʪʘ ʧʦʣʫʯʘʝʪ ʧʠʪʘʥʠʷ ʦʪ USB-

ʨʘʟʲʸʤʘ. 

 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ Arduino UNO. 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ATmega328 

ʈʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ 5 ɺ 

ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

(ʨʝʢʦʤʝʥʜʫʝʤʦʝ) 

7-12 ɺ 

ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

(ʧʨʝʜʝʣʴʥʦʝ) 

6-20 ɺ 

ʎʠʬʨʦʚʳʝ ɺʭʦʜʳ/ɺʳʭʦʜʳ 14 (6 ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚʳʭʦʜʳ 

ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ ï ʐʀʄ) 

ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ 6 

ʇʦʩʪʦʷʥʥʳʡ ʪʦʢ ʯʝʨʝʟ 

ʚʭʦʜ/ʚʳʭʦʜ 

40 ʤɸ 

ʇʦʩʪʦʷʥʥʳʡ ʪʦʢ ʜʣʷ 

ʚʳʚʦʜʘ 3.3 ɺ 

50 ʤɸ 

ʌʣʝʰ-ʧʘʤʷʪʴ 32 ʂʙ (ATmega328) ʠʟ ʢʦʪʦʨʳʭ 0.5 ʂʙ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʟʘʛʨʫʟʯʠʢʘ 

ʆɿʋ 2 ʂʙ (ATmega328) 

EEPROM 1 ʂʙ (ATmega328) 

ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ 16 ʄɻʮ 

 



ɺɺʆɼʓ-ɺʓɺʆɼʓ ʇʃɸʊʓ ARDUINO  UNO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3. ʄʘʨʢʠʨʦʚʢʘ ʚʳʚʦʜʦʚ ʧʣʘʪʳ Arduino UNO 

 

ɺʳʚʦʜʳ ʧʠʪʘʥʠʷ: 

¶ VIN. ɺʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ (ʚ 

ʦʪʩʫʪʩʪʚʠʝ 5 ɺ ʦʪ ʨʘʟʲʝʤʘ USB ʠʣʠ ʜʨʫʛʦʛʦ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʘʥʠʷ). ʇʦʜʘʯʘ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʜʘʥʥʳʡ 

ʚʳʚʦʜ. 

¶ 5V. ʈʝʛʫʣʠʨʫʝʤʳʡ ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʠʪʘʥʠʷ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʧʣʘʪʝ. ʇʠʪʘʥʠʝ ʤʦʞʝʪ ʧʦʜʘʚʘʪʴʩʷ 

ʦʪ ʚʳʚʦʜʘ VIN ʯʝʨʝʟ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʷʞʝʥʠʷ, ʠʣʠ ʦʪ ʨʘʟʲʝʤʘ USB, ʠʣʠ 

ʜʨʫʛʦʛʦ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʥʘʧʨʷʞʝʥʠʷ 5 ɺ.  

¶ 3.3V. ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʚʳʚʦʜʝ 3.3 ɺ ʛʝʥʝʨʠʨʫʝʤʦʝ ʚʩʪʨʦʝʥʥʳʤ 

ʨʝʛʫʣʷʪʦʨʦʤ ʥʘ ʧʣʘʪʝ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʪʦʢʘ 50 ʤɸ. 

¶ GND. ɺʳʚʦʜʳ ʟʘʟʝʤʣʝʥʠʷ. 

 

ʎʠʬʨʦʚʳʝ ʚʚʦʜʳ-ʚʳʚʦʜʳ: 

 

ʂʘʞʜʳʡ ʠʟ 14 ʮʠʬʨʦʚʳʭ ʚʳʚʦʜʦʚ Arduino Uno ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥ ʢʘʢ 

ʚʭʦʜ ʠʣʠ ʚʳʭʦʜ . ɺʳʚʦʜʳ ʨʘʙʦʪʘʶʪ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 5 ɺ. ʂʘʞʜʳʡ ʚʳʚʦʜ 

ʠʤʝʝʪ ʥʘʛʨʫʟʦʯʥʳʡ ʨʝʟʠʩʪʦʨ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʪʢʣʶʯʝʥ) 20-50 ʢʆʤ ʠ ʤʦʞʝʪ 

ʧʨʦʧʫʩʢʘʪʴ ʜʦ 40 ʤɸ. ʅʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ ʠʤʝʶʪ ʦʩʦʙʳʝ ʬʫʥʢʮʠʠ: 

¶ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʰʠʥʘ: 0 (RX) ʠ 1 (TX). ɺʳʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ (RX) ʠ ʧʝʨʝʜʘʯʠ (TX) ʜʘʥʥʳʭ ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ. 
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ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʧʦʜʢʣʶʯʝʥʳ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʳʚʦʜʘʤ 

ʤʠʢʨʦʩʭʝʤʳ ATmega (USB-to-TTL). 

¶ ɺʥʝʰʥʝʝ ʧʨʝʨʳʚʘʥʠʝ: 2 ʠ 3. ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʤʦʛʫʪ ʙʳʪʴ 

ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʳ ʥʘ ʚʳʟʦʚ ʧʨʝʨʳʚʘʥʠʷ ʣʠʙʦ ʥʘ ʤʣʘʜʰʝʤ ʟʥʘʯʝʥʠʠ, 

ʣʠʙʦ ʥʘ ʧʝʨʝʜʥʝʤ ʠʣʠ ʟʘʜʥʝʤ ʬʨʦʥʪʝ, ʠʣʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʷ.  

¶ ʐʀʄ: 3, 5, 6, 9, 10, ʠ 11. ʃʶʙʦʡ ʠʟ ʚʳʚʦʜʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʰʠʨʦʪʥʦ-

ʠʤʧʫʣʴʩʥʫʶ ʤʦʜʫʣʷʮʠʶ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 8 ʙʠʪ. 

¶ SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). ʇʦʩʨʝʜʩʪʚʦʤ ʜʘʥʥʳʭ 

ʚʳʚʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʚʷʟʴ SPI. 

¶ LED: 13. ɺʩʪʨʦʝʥʥʳʡ ʩʚʝʪʦʜʠʦʜ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʮʠʬʨʦʚʦʤʫ ʚʳʚʦʜʫ 

13. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʥʘ ʚʳʚʦʜʝ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʪʦ ʩʚʝʪʦʜʠʦʜ 

ʛʦʨʠʪ.  

 

!  

 

SPI (Serial Peripheral Interface) ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʝʨʠʬʝʨʠʡʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʩʠʥʭʨʦʥʥʳʡ ʩʪʘʥʜʘʨʪ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʛʦ ʜʫʧʣʝʢʩʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʩʪʦʛʦ ʩʦʧʨʷʞʝʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʧʝʨʠʬʝʨʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ SPI ʷʚʣʷʝʪʩʷ ʩʠʥʭʨʦʥʥʳʤ 

ʠʥʪʝʨʬʝʡʩʦʤ, ʚ ʢʦʪʦʨʦʤ ʣʶʙʘʷ ʧʝʨʝʜʘʯʘ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʘ ʩ ʦʙʱʠʤ 

ʪʘʢʪʦʚʳʤ ʩʠʛʥʘʣʦʤ, ʛʝʥʝʨʠʨʫʝʤʳʤ ʚʝʜʫʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ 

(ʧʨʦʮʝʩʩʦʨʦʤ). ʂ ʦʜʥʦʤʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʧʝʨʠʬʝʨʠʡʥʦʤʫ 

ʠʥʪʝʨʬʝʡʩʫ ʚʝʜʫʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ-ʤʠʢʨʦʩʭʝʤʳ ʤʦʞʝʪ ʧʨʠʩʦʝʜʠʥʷʪʴʩʷ 

ʥʝʩʢʦʣʴʢʦ ʤʠʢʨʦʩʭʝʤ. 

 

 

!  

 

ʐʀʄ (PWM ð pulse-width modulation)  ð ʫʧʨʘʚʣʝʥʠʝ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʥʘʛʨʫʟʢʝ ʧʫʪʸʤ ʠʟʤʝʥʝʥʠʷ ʩʢʚʘʞʥʦʩʪʠ 

ʠʤʧʫʣʴʩʦʚ 

 

 

ʐʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʤʦʜʫʣʷʮʠʷ, ʠʣʠ ʐʀʄ, ʵʪʦ ʦʧʝʨʘʮʠʷ ʧʦʣʫʯʝʥʠʷ 

ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʘʥʘʣʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʋʩʪʨʦʡʩʪʚʘ ï ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ Arduino - ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ - ʩʠʛʥʘʣʘ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʢʣʶʯʘʝʪʩʷ 

ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ.   ɼʘʥʥʳʡ ʩʠʛʥʘʣ 

ʤʦʜʝʣʠʨʫʝʪ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ (5 ɺ) ʠ 

ʤʠʥʠʤʘʣʴʥʳʤ (0 ɺ), ʠʟʤʝʥʷʷ ʧʨʠ ʵʪʦʤ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ ʚʢʣʶʯʝʥʠʷ 5 ɺ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʢʣʶʯʝʥʠʷ 0 ɺ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʰʠʨʠʥʦʡ ʠʤʧʫʣʴʩʘ. ʆʪʥʦʰʝʥʠʝ ʧʝʨʠʦʜʘ ʩʣʝʜʦʚʘʥʠʷ 



ʠʤʧʫʣʴʩʦʚ ʢ ʠʭ ʜʣʠʪʝʣʴʥʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ ʩʢʚʘʞʥʦʩʪʴʶ. ɺʝʣʠʯʠʥʘ, ʦʙʨʘʪʥʘʷ 

ʩʢʚʘʞʥʦʩʪʠ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ (duty cycle). ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʘʥʘʣʦʛʦʚʳʭ ʚʝʣʠʯʠʥ ʠʟʤʝʥʷʝʪʩʷ ʰʠʨʠʥʘ ʠʤʧʫʣʴʩʘ.  

 
ʈʠʩʫʥʦʢ 4. ʇʨʠʤʝʨ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ 

 

ʋʧʨʘʚʣʝʥʠʝ ʐʀʄ ʚ Arduino ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʟʘʧʠʩʠ ʟʥʘʯʝʥʠʷ 

0..255 ʚ ʮʠʬʨʦʚʦʡ ʚʳʚʦʜ 3, 5, 6, 9, 10, 11. ɿʥʘʯʝʥʠʝ ç0è ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʩʪʦʷʥʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ 0ɺ ʥʘ ʮʠʬʨʦʚʦʤ ʚʳʚʦʜʝ, ç255è - ʧʦʩʪʦʷʥʥʦʤʫ 

ʥʘʧʨʷʞʝʥʠʶ 5ɺ. ɿʥʘʯʝʥʠʝ ç127è ʩʦʦʪʚʝʪʩʪʚʫʝʪ 50% ʟʘʧʦʣʥʝʥʠʶ, ʢʦʛʜʘ 

ʰʠʨʠʥʘ ʠʤʧʫʣʴʩʘ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʝʛʦ ʧʝʨʠʦʜʘ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʷʨʢʦʩʪʴʶ ʩʚʝʯʝʥʠʷ ʜʠʦʜʘ, 

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʳʚʦʜʫ ʐʀʄ. 

ʎʠʬʨʦʚʳʝ ʚʭʦʜʳ/ʚʳʭʦʜʳ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪ ʦʙʱʝʧʨʠʥʷʪʳʝ 

TTL-ʫʨʦʚʥʠ ʩʠʛʥʘʣʦʚ, ʨʘʟʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʠʟ ʩʦʩʪʦʷʥʠʷ LOW 

ç0è ʚ HIGH ç1è ʠ ʥʘʦʙʦʨʦʪ (ʨʠʩ.5). 

 
TTL-ʫʨʦʚʥʠ ʜʣʷ ʚʭʦʜʘ: 

 

TTL-ʫʨʦʚʥʠ ʜʣʷ ʚʳʭʦʜʘ: 

 
ʈʠʩʫʥʦʢ 5. TTL-ʫʨʦʚʥʠ ʜʣʷ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ 

     



ɽʩʣʠ ʢ ʮʠʬʨʦʚʦʤʫ ʚʳʚʦʜʫ ʥʠʯʝʛʦ ʥʝ ʧʦʜʢʣʶʯʝʥʦ, ʪʦ ʟʥʘʯʝʥʠʷ ʥʘ ʥʝʤ 

ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʥʘʚʦʜʠʤʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ 

ʧʦʤʝʭʘʤʠ ʠʣʠ ʝʤʢʦʩʪʥʦʡ ʚʟʘʠʤʦʩʚʷʟʴʶ ʩ ʩʦʩʝʜʥʠʤ ʚʳʚʦʜʦʤ. ɽʩʣʠ ʥʘ ʧʦʨʪ 

ʚʚʦʜʘ ʥʝ ʧʦʩʪʫʧʘʝʪ ʩʠʛʥʘʣ, ʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʜʘʪʴ ʧʦʨʪʫ 

ʠʟʚʝʩʪʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝʤ ʧʦʜʪʷʛʠʚʘʶʱʠʭ ʨʝʟʠʩʪʦʨʦʚ 

10 ʢʆʤ, ʧʦʜʢʣʶʯʘʶʱʠʭ ʚʭʦʜ ʣʠʙʦ ʢ +5 ɺ (ʧʦʜʪʷʛʠʚʘʶʱʠʝ ʢ ʧʠʪʘʥʠʶ 

ʨʝʟʠʩʪʦʨʳ), ʣʠʙʦ ʢ ʟʝʤʣʝ (ʧʦʜʪʷʛʠʚʘʶʱʠʝ ʢ ʟʝʤʣʝ ʨʝʟʠʩʪʦʨʳ).  

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Atmega ʠʤʝʝʪ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʚʩʪʨʦʝʥʥʳʝ 

ʧʦʜʪʷʛʠʚʘʶʱʠʝ ʢ ʧʠʪʘʥʠʶ ʨʝʟʠʩʪʦʨʳ 20 ʢʆʤ, ʧʦʢʣʶʯʘʶʱʠʝʩʷ ʧʨʦʛʨʘʤʤʥʦ.  

ɺʳʚʦʜʳ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʝ ʢʘʢ ʧʦʨʪʳ ʚʳʚʦʜʘ, ʥʘʭʦʜʷʪʩʷ ʚ 

ʥʠʟʢʦʠʤʧʝʜʘʥʩʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʤʦʛʫʪ ʧʨʦʧʫʩʢʘʪʴ ʯʝʨʝʟ ʩʝʙʷ 

ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʪʦʢ. ɺʳʚʦʜʳ ʤʠʢʨʦʩʭʝʤʳ Atmega ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʪʦʯʥʠʢʦʤ (ʧʦʣʦʞʠʪʝʣʴʥʳʡ) ʠʣʠ ʧʨʠʝʤʥʠʢʦʤ (ʦʪʨʠʮʘʪʝʣʴʥʳʡ) ʪʦʢʘ ʜʦ 40 

ʤɸ ʜʣʷ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ. ʊʘʢʦʛʦ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʜʦʩʪʘʪʦʯʥʦ ʯʪʦʙʳ 

ʧʦʜʢʣʶʯʠʪʴ ʩʚʝʪʦʜʠʦʜ (ʦʙʷʟʘʪʝʣʝʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʡ ʨʝʟʠʩʪʦʨ), 

ʜʘʪʯʠʢʠ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʣʝ, ʩʦʣʝʥʦʠʜʦʚ ʠ ʜʚʠʛʘʪʝʣʝʡ. 

ʂʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ ʚʳʚʦʜʦʚ Arduino ʠʣʠ ʧʦʧʳʪʢʠ ʧʦʜʢʣʶʯʠʪʴ 

ʵʥʝʨʛʦʝʤʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʧʦʚʨʝʜʠʪʴ ʚʳʭʦʜʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʚʳʚʦʜʘ ʠʣʠ 

ʚʝʩʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Atmega. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʘʥʥʳʝ ʜʝʡʩʪʚʠʷ 

ʧʨʠʚʝʜʫʪ ʢ ʦʪʢʣʶʯʝʥʠʶ ʚʳʚʦʜʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ, ʥʦ ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʩʭʝʤʳ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʚʳʭʦʜʘʤ 

ʧʣʘʪʬʦʨʤʳ ʧʦʜʢʣʶʯʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʯʝʨʝʟ ʨʝʟʠʩʪʦʨʳ 470 ʆʤ ʠʣʠ 1 ʢʆʤ, ʝʩʣʠ 

ʫʩʪʨʦʡʩʪʚʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʠʡ ʪʦʢ ʜʣʷ ʨʘʙʦʪʳ. 

 

ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ: 

ʅʘ ʧʣʘʪʬʦʨʤʝ Uno ʫʩʪʘʥʦʚʣʝʥʳ 6 ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ (ʦʙʦʟʥʘʯʝʥʥʳʭ 

ʢʘʢ A0 .. A5), ʢʘʞʜʳʡ ʨʘʟʨʝʰʝʥʠʝʤ 10 ʙʠʪ (ʪ.ʝ. ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 1024 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷ ï ʦʪ 0 ʜʦ 1023). ʉʪʘʥʜʘʨʪʥʦ ʚʳʚʦʜʳ ʠʤʝʶʪ ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʨʝʥʠʷ ʜʦ 5 ɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ. ʅʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ ʠʤʝʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ: 

¶ I2C: 4 (SDA) ʠ 5 (SCL). ʇʦʩʨʝʜʩʪʚʦʤ ʚʳʚʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʚʷʟʴ 

I2C (TWI). 

ɺʳʚʦʜʳ Arduino, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʦʚʳʤ ʚʭʦʜʘʤ, ʠʤʝʶʪ ʥʦʤʝʨʘ 

ʦʪ 14 ʜʦ 19. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʢ ʚʳʚʦʜʘʤ Arduino, ʘ ʥʝ ʢ ʬʠʟʠʯʝʩʢʠʤ 

ʥʦʤʝʨʘʤ ʚʳʚʦʜʦʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Atmega. ɸʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʮʠʬʨʦʚʳʝ ʚʳʚʦʜʳ ʧʦʨʪʦʚ ʚʚʦʜʘ/ʚʳʚʦʜʘ: ʦʥʠ ʠʤʝʶʪ 

ʧʦʜʪʷʛʠʚʘʶʱʠʝ ʨʝʟʠʩʪʦʨʳ, ʚʢʣʶʯʘʶʱʠʝʩʷ ʧʨʦʛʨʘʤʤʥʦ. 



!  

 

I2C ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʰʠʥʘ ʜʘʥʥʳʭ ʜʣʷ ʩʚʷʟʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤ, 

ʠʩʧʦʣʴʟʫʶʱʘʷ ʜʚʝ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʣʠʥʠʠ ʩʚʷʟʠ (SDA ʠ SCL). 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʅʘʟʚʘʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʙʙʨʝʚʠʘʪʫʨʫ ʩʣʦʚ Inter -Integrated Circuit. ɼʘʥʥʳʝ 

ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʜʚʫʤ ʧʨʦʚʦʜʘʤ ð ʧʨʦʚʦʜʫ ʜʘʥʥʳʭ ʠ ʧʨʦʚʦʜʫ ʪʘʢʪʦʚ. 
 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʳʚʦʜ rʧʣʘʪʬʦʨʤʳ: 

¶ AREF. ʆʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ. 

¶ Reset. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʥʘ ʚʳʚʦʜʝ ʧʝʨʝʟʘʛʨʫʞʘʝʪ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ. ʆʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢʥʦʧʢʠ 

ʧʝʨʝʟʘʛʨʫʟʢʠ ʥʘ ʧʣʘʪʝ ʨʘʩʰʠʨʝʥʠʷ, ʟʘʢʨʳʚʘʶʱʝʡ ʜʦʩʪʫʧ ʢ ʢʥʦʧʢʝ ʥʘ 

ʩʘʤʦʡ ʧʣʘʪʝ Arduino. 

 

 

ʇʃɸʊʓ ʈɸʉʐʀʈɽʅʀʗ, ɼɸʊʏʀʂʀ ʀ ʀʉʇʆʃʅʀʊɽʃʔʅʓɽ 

ʋʉʊʈʆʁʉʊɺɸ 

 

ɼʣʷ Arduino ʚʳʧʫʩʢʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʣʘʪ 

ʨʘʩʰʠʨʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʨʘʩʪʠʪʴ ʬʫʥʢʮʠʦʥʘʣ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ (ʪʘʙʣ.3). ʇʣʘʪʳ ʨʘʩʰʠʨʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ çʚʪʦʨʳʤ ʵʪʘʞʦʤè ʥʘʜ ʧʣʘʪʦʡ Arduino ʚ ʩʣʫʯʘʝ ʩʦʚʧʘʜʝʥʠʷ 

ʬʦʨʤ-ʬʘʢʪʦʨʘ ʠ ʨʘʟʲʝʤʦʚ. ɺ ʧʨʦʜʘʞʝ ʪʘʢ ʞʝ ʝʩʪʴ çʧʫʩʪʳʝè ʧʣʘʪʳ ʬʦʨʤ-

ʬʘʢʪʦʨʘ Arduino ʜʣʷ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʣʘʪ ʨʘʩʰʠʨʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 3. ʇʣʘʪʳ ʨʘʩʰʠʨʝʥʠʷ Arduino 

 

CAN-BUS Shield 

 

ʇʣʘʪʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʧʨʦʤ.ʩʪʘʥʜʘʨʪʫ ʰʠʥʳ 

CAN 

¶ ʇʦʜʜʝʨʞʢʘ CAN ʚʝʨʩʠʠ 2.0B ʥʘ ʩʢʦʨʦʩʪʠ ʜʦ 

1 ʄʙ/ʩ 

¶ ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʠʥʪʝʨʬʝʡʩʫ SPI ʥʘ ʯʘʩʪʦʪʝ ʜʦ 

10 ʄɻʮ 

¶ ʇʦʜʜʝʨʞʢʘ ʩʪʘʥʜʘʨʪʥʦʛʦ (11-ʙʠʪʥʦʛʦ) ʠ 

ʨʘʩʰʠʨʝʥʥʦʛʦ (29-ʙʠʪʥʦʛʦ) ʧʨʦʪʦʢʦʣʦʚ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

¶ 2 ʙʫʬʝʨʘ ʧʨʠʸʤʘ ʜʘʥʥʳʭ 

¶ ʉʪʘʥʜʘʨʪʥʳʡ ʨʘʟʲʸʤ D-sub ʥʘ 9 ʚʳʚʦʜʦʚ 
¶ ʀʥʜʠʢʘʪʦʨʳ ʧʨʠʸʤʘ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 



 

Ethernet Shield 

ʇʣʘʪʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ Ethernet 

 

¶ ʈʘʙʦʪʘʝʪ ʥʘ ʙʘʟʝ ʯʠʧʘ Wiznet W5 500 

¶ ʇʦʜʜʝʨʞʢʘ TCP ʠ UDP ʧʨʦʪʦʢʦʣʦʚ 

¶ ʈʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ 5 ɺ 

¶ ʈʘʟʤʝʨ ʙʫʬʝʨʘ 32 ʂʙ 

¶ ʉʢʦʨʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ 10/100 ʄʙʠʪ.  
 

 

GPRS Shield 

ʇʣʘʪʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ GSM ʩʝʪʷʤ 

¶ ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʦʩ ð 2: 900, 1800 ʄɻʮ 

¶ ʂʣʘʩʩ GSM ð 2+  

¶ ʂʣʘʩʩ GPRS ð çBè: ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʝʪ 

ʣʠʙʦ GPRS (ʜʘʥʥʳʝ), ʣʠʙʦ GSM (SMS, ʛʦʣʦʩ). 

ʅʘ ʚʨʝʤʷ ʨʘʙʦʪʳ GSM, ʘʢʪʠʚʥʦʩʪʴ GPRS 

ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

¶ ʂʣʘʩʩ ʤʫʣʴʪʠʩʣʦʪʦʚ ð 8/10: ʜʦ 85 ʂʙʠʪ/ʩ ʥʘ 

ʩʢʘʯʠʚʘʥʠʝ ʠ ʜʦ 42 ʂʙʠʪ/ʩ ʥʘ ʟʘʛʨʫʟʢʫ 

¶ ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʤʦʜʫʣʷ ð ʂʣʘʩʩ 4 (2 ɺʪ) 

ʥʘ 900 ʄɻʮ. ʂʣʘʩʩ 1 (1 ɺʪ) ʥʘ 1800 

¶ ʇʦʪʨʝʙʣʝʥʠʝ ʪʦʢʘ ʚ ʩʧʷʱʝʤ ʨʝʞʠʤʝ: 1 ʤɸ 

 

Multiservo Shield 

ʇʣʘʪʘ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʦʧʨʠʚʦʜʘʤʠ 

¶ ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʥʘ 

ʩʝʨʚʦʧʨʠʚʦʜʳ: 10 ɸ 

¶ ʀʥʪʝʨʬʝʡʩ ʫʧʨʘʚʣʝʥʠʷ: IĮC 

¶ ʂʦʣʠʯʝʩʪʚʦ ʩʝʨʚʦʧʨʠʚʦʜʦʚ: 18 ʧʦ IĮC, 6 ʯʝʨʝʟ 

Arduino 

¶ ʇʦʪʨʝʙʣʷʝʤʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ ʪʦʢ: 

15 ʤɸ 

¶ ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ: ī40é+85 ÁC 

 

Power Shield 

ʇʣʘʪʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʫʤʷ ʨʘʟʜʝʣʴʥʳʤʠ ʢʦʥʪʫʨʘʤʠ 

ʧʠʪʘʥʠʷ 

¶ ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ: 4,5 ï 35 ɺ 

¶ ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ: 1,25 ï 12 ɺ (ʥʝ ʚʳʰʝ 

ʚʭʦʜʥʦʛʦ) 

¶ ʄʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʥʘ ʚʳʭʦʜʝ: 2 ɸ (3 ɸ ʚ 

ʧʠʢʝ) 

¶ ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ: 15 ɺʪ (3 ɸ ʧʨʠ 5 ɺ) 
¶ ʂʇɼ: 90% 

 



 

Relay Shield 

ʇʣʘʪʘ ʢʦʤʤʫʪʘʮʠʠ ʫʩʪʨʦʡʩʪʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʝʪʠ 

220ɺ 

 

¶ ʊʦʢ ʦʙʤʦʪʢʠ: 80 ʤɸ 

¶ ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʤʤʫʪʠʨʫʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ: 

30 ɺ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; 250 ɺ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ 

¶ ʄʘʢʩʠʤʘʣʴʥʳʡ ʢʦʤʤʫʪʠʨʫʝʤʳʡ ʪʦʢ: 5 ɸ 

(NO), 3 ɸ (NC) 

¶ ʈʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ʯʘʩʪʦʪʘ ʧʝʨʝʢʣʶʯʝʥʠʷ: ʜʦ 

1 ɻʮ 

¶ ɺʨʝʤʷ ʞʠʟʥʠ: ʥʝ ʤʝʥʝʝ 50 000 ʧʝʨʝʢʣʶʯʝʥʠʡ 

 

RS-232 Shield 

ʇʣʘʪʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ RS-232 

¶ ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʩʚʷʟʠ: 15 ʤ 

¶ ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ: 5 ɺ 

¶ ʉʪʘʥʜʘʨʪʥʳʡ ʨʘʟʲʝʤ DB9(F) 

¶ ʉʚʷʟʴ ʩ Arduino ʯʝʨʝʟ  ʧʠʥʳ 0 (RX) ʠ 1 (TX) 

 

 

SD Card Shield 

ʇʣʘʪʘ ʟʘʧʠʩʠ ʠ ʯʪʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ SD, SDHC ʠ 

microSD ʢʘʨʪ 

 

¶ ʆʙʲʸʤ ʢʘʨʪ ʧʘʤʷʪʠ - ʜʦ 16 ɻʙ 

¶ ʇʦʜʜʝʨʞʢʘ ʬʘʡʣʦʚʳʭ ʩʠʩʪʝʤ FAT16 ʠʣʠ 

FAT32 
 

 

Wi-Fi Shield 

ʇʣʘʪʘ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠ ̫ʧʦ ʩʪʘʥʜʘʨʪʫ 

802.11 b/g (Wi-Fi) ʜʣʷ ʦʙʱʝʥʠʷ ʩ ʜʨʫʛʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʣʠ ʚʳʭʦʜʘ ʚ ʠʥʪʝʨʥʝʪ 

 

¶ ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʰʠʬʨʦʚʘʥʠʝ WEP ʠ WPA2 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʪʦʢʦʣʳ TCP ʠ 
UDP 

¶ ɽʩʪʴ ʩʣʦʪ ʜʣʷ ʬʣʝʰ-ʢʘʨʪ microSD ʦʙʲʸʤʦʤ ʜʦ 

2 ɻʙ 

 



 

Motor  Shield 

ʇʣʘʪʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ 

ʰʘʛʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ 

 
¶ ʅʘ ʙʘʟʝ ʯʠʧʘ L298P 

¶ 2 ʥʝʟʘʚʠʩʠʤʳʭ ʢʘʥʘʣʘ 

¶ ʇʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʤʦʪʦʨʘʤʠ ʩ 
ʥʘʧʨʷʞʝʥʠʝʤ 5ï24 ɺ ʚ ʨʝʞʠʤʝ ʨʘʟʜʝʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʠ 7ï12 ɺ ʚ ʨʝʞʠʤʝ ʦʙʲʝʜʠʥʸʥʥʦʛʦ 

ʧʠʪʘʥʠʷ 

¶ ʄʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʥʘ ʚʳʙʦʨ: ʧʘʨʫ 

ʤʘʣʦʤʦʱʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

(DC-ʤʦʪʦʨʦʚ), ʦʜʠʥ ʙʠʧʦʣʷʨʥʳʡ ʰʘʛʦʚʳʡ 

ʜʚʠʛʘʪʝʣʴ, ʦʜʠʥ DC-ʤʦʪʦʨ ʩ ʪʦʢʦʤ ʜʦ 4 ɸ - 

ʝʩʣʠ ʦʙʲʝʜʠʥʠʪʴ ʢʘʥʘʣʳ 

 

 

ɼʘʪʯʠʢʠ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ Arduino, ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʘʨʠʘʥʪʦʚ. ʅʝʢʦʪʦʨʳʝ, ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ɸʉʋ ʥʘ ʦʩʥʦʚʝ 

Arduino, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 4-6: 

 

ʊʘʙʣʠʮʘ 4. ɼʘʪʯʠʢʠ ʜʣʷ ʧʣʘʪʬʦʨʤʳ Arduino 

 

ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ 

 
ʄʦʜʫʣʴ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʩʭʝʤʳ TMP36. ʆʥ ʨʘʙʦʪʘʝʪ ʚ 

ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ ī40 ÁC ʜʦ +125 ÁC. ɺʳʭʦʜʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʩʝʥʩʦʨʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʩ 

ʫʨʦʚʥʝʤ ʥʘʧʨʷʞʝʥʠʷ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʝ, ʩ 

ʰʘʛʦʤ 10 ʤɺ/ÁC. ʊʦʯʥʦʩʪʴ: Ñ1 ÁC ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25 ÁC, Ñ3 ÁC 

ʥʘ ʚʩʸʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʨʝʥʠʷ. 

 

 

ɹʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʪʯʠʢ ʥʘ 433 ʄɻʮ 

 

ʄʦʜʫʣʴ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʪʦʣʴʢʦ ʧʝʨʝʜʘʪʯʠʢʘ. ɼʣʷ ʧʨʠʸʤʘ 

ʝʛʦ ʩʠʛʥʘʣʘ ʩʫʱʝʩʪʚʫʝʪ ʤʦʜʫʣʴ-ʧʨʠʸʤʥʠʢ ʥʘ 433 ʄɻʮ. ʄʦʜʫʣʴ 

ʠʤʝʝʪ ʚʩʝʛʦ 4 ʢʦʥʪʘʢʪʘ: ʧʠʪʘʥʠʝ, ʟʝʤʣʷ, ʮʠʬʨʦʚʦʡ ʚʭʦʜ ʠ 

ʘʥʪʝʥʥʘ. ʄʦʜʫʣʴ ʧʨʦʩʪʦ ʧʝʨʝʜʘʸʪ ʚʦʩʭʦʜʷʱʠʝ ʠ ʥʠʩʭʦʜʷʱʠʝ 

ʬʨʦʥʪʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʥʘ ʚʳʚʦʜ çData inè. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʢʣʶʯʘʪʴ ʢ ʤʦʜʫʣʶ ʥʘʧʨʷʤʫʶ ʜʘʞʝ ʪʘʢʠʝ ʧʨʦʩʪʳʝ ʠʩʪʦʯʥʠʢʠ 

ʩʠʛʥʘʣʘ, ʢʘʢ ʢʥʦʧʢʘ ʠʣʠ ʛʝʨʢʦʥ. 

 

 

ɹʝʩʧʨʦʚʦʜʥʦʡ ʧʨʠʝʤʥʠʢ ʥʘ 433 ʄɻʮ 

 
ʄʦʜʫʣʴ ʧʨʦʩʪʦ ʧʨʠʥʠʤʘʝʪ ʧʝʨʝʜʘʥʥʳʝ ʤʦʜʫʣʝʤ-ʧʝʨʝʜʘʪʯʠʢʦʤ 

ʬʨʦʥʪʳ, ʠ ʚʳʜʘʸʪ ʠʭ ʥʘ ʥʦʞʢʫ çData outè. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʢʣʶʯʘʪʴ ʢ ʤʦʜʫʣʶ ʥʘʧʨʷʤʫʶ ʜʘʞʝ ʪʘʢʠʝ ʧʨʦʩʪʳʝ ʵʣʝʤʝʥʪʳ, 

ʢʘʢ ʩʚʝʪʦʜʠʦʜ, ʧʴʝʟʦʜʠʥʘʤʠʢ ʠʣʠ ʨʝʣʝ. ʅʫʞʥʦ ʣʠʰʴ ʪʦʣʴʢʦ 

ʫʩʠʣʠʪʴ ʩʠʛʥʘʣ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ. 

http://amperka.ru/product/rf-433-receiver


 

ɼʘʪʯʠʢ ʥʘʢʣʦʥʘ 

 
ɼʘʪʯʠʢ ʥʘʢʣʦʥʘ ð ʵʪʦ ʢʘʧʩʫʣʘ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʰʘʨʠʢʦʤ 

ʚʥʫʪʨʠ. ʐʘʨʠʢ ʧʝʨʝʢʘʪʳʚʘʝʪʩʷ ʚ ʢʘʧʩʫʣʝ ʠ ʟʘʤʳʢʘʝʪ ʠʣʠ 

ʨʘʟʤʳʢʘʝʪ ʮʝʧʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʘʪʯʠʢ ʚʳʜʘʸʪ ʧʨʦʩʪʦʡ 

ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ: ʣʦʛʠʯʝʩʢʠʡ ʥʦʣʴ ʠʣʠ ʝʜʠʥʠʮʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʦʛʦ, ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ ʥʘʢʣʦʥʝʥʘ ʢʘʧʩʫʣʘ. 

 

 

ɼʘʪʯʠʢ ʦʩʚʝʱʝʥʥʦʩʪʠ 

 
ɺʳʭʦʜʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʩʝʥʩʦʨʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʚʳʡ 

ʩʠʛʥʘʣ. ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʜʘʪʯʠʢʘ ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʘʜʘʶʱʝʛʦ ʩʚʝʪʘ. ɼʘʪʯʠʢ 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʫʧʨʘʚʣʷʶʱʝʡ ʵʣʝʢʪʨʦʥʠʢʝ ʯʝʨʝʟ 3 ʧʨʦʚʦʜʘ.  

 
 

ɼʘʪʯʠʢ ʍʦʣʣʘ 

 
ɼʘʪʯʠʢ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɼʘʪʯʠʢ ʍʦʣʣʘ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ 

ʤʠʢʨʦʩʭʝʤʳ SS49E. ɺʳʭʦʜʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʩʝʥʩʦʨʘ 

ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ. ɺ ʦʪʩʫʪʩʪʚʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʜʘʪʯʠʢ ʚʳʜʘʸʪ ʧʦʣʦʚʠʥʫ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ. ʇʨʠ ʧʦʷʚʣʝʥʠʠ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʟʥʘʯʝʥʠʝ ʦʪʢʣʦʥʷʝʪʩʷ ʢ ʥʫʣʶ ʠʣʠ ʥʘʧʨʷʞʝʥʠʶ 

ʧʠʪʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʷʨʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 

 

ɼʘʪʯʠʢ ʰʫʤʘ 

 
ʄʠʢʨʦʬʦʥ ʩ ʧʨʝʜʫʩʠʣʠʪʝʣʝʤ. ʉʝʥʩʦʨ ʚʳʜʘʸʪ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ 

ʚ ʜʠʘʧʘʟʦʥʝ 0ï5 ɺ. ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʩʨʝʜʥʝʡ ʰʫʤʥʦʩʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʤʠʣʣʠʩʝʢʫʥʜ. 

ɼʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘ ʤʦʜʫʣʝ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʪʨʠʤʤʝʨ. 

 

 

ʀʂ-ʧʨʠʝʤʥʠʢ 

 

ʉʨʝʜʩʪʚʦ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ Arduino ʧʨʠ ʧʦʤʦʱʠ 

ʦʙʳʯʥʦʛʦ ʧʫʣʴʪʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʙʳʪʦʚʦʡ 

ʪʝʭʥʠʢʠ. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʧʨʠʸʤʥʠʢ ʚʤʝʩʪʝ ʩ 

ʠʥʬʨʘʢʨʘʩʥʳʤ ʩʚʝʪʦʜʠʦʜʦʤ, ʪʦ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʙʝʩʧʨʦʚʦʜʥʫʶ ʜʚʫʩʪʦʨʦʥʥʶʶ ʧʦʣʫʜʫʧʣʝʢʩʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʜʚʫʤʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʯʝʨʝʟ UART. ɺ ʤʦʜʫʣʝ ʩ ʀʂ-ʧʨʠʸʤʥʠʢʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʠʢʨʦʩʭʝʤʘ TSOP22. ɺʳʭʦʜʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʨʘʙʦʪʳ ʩʝʥʩʦʨʘ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ. 

 

 

 

 

 

 

 



ʊʘʙʣʠʮʘ 5. ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʣʘʪʬʦʨʤʳ Arduino 

 

 

ʃʘʟʝʨʥʳʡ ʤʦʜʫʣʴ 

 
ʃʘʟʝʨʥʳʡ ʤʦʜʫʣʴ HLM1230 ð ʧʨʦʩʪʦʡ ʠʩʪʦʯʥʠʢ ʷʨʢʦʛʦ 

ʪʦʯʝʯʥʦʛʦ ʩʚʝʪʘ. ɼʣʠʥʘ ʚʦʣʥʳ: 650 ʥʤ. ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ: 

ī15é+35 ÁC. ʈʘʟʤʝʨ ʧʷʪʥʘ: ʤʝʥʝʝ 2 ʤʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3 ʤ 

 

 

ɼʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ AMP-F010 ʩ ʨʝʜʫʢʪʦʨʦʤ 

 

ʈʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ: 3 ï 9 ɺ, ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ: 6 ɺ 

ʊʦʢ ʙʝʟ ʥʘʛʨʫʟʢʠ: 80 ʤɸ, ʪʦʢ ʧʨʠ ʙʣʦʢʠʨʦʚʢʝ: 1600 ʤɸ 

ɼʠʘʤʝʪʨ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ: 3 ʤʤ, ʜʣʠʥʘ ʚʘʣʘ: 10 ʤʤ 

ʐʠʨʠʥʘ Ĭ ɺʳʩʦʪʘ: 12Ĭ10 ʤʤ 

ʄʘʪʝʨʠʘʣ ʰʝʩʪʝʨʥʝʡ: ʤʝʪʘʣʣ 

 

 

ʐʘʛʦʚʳʡ ʙʠʧʦʣʷʨʥʳʡ ʜʚʠʛʘʪʝʣʴ 28STH45-0674A 

 

ʐʘʛ: 1,8ÁÑ5% (200 ʥʘ ʦʙʦʨʦʪ) 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ: 4,4 ɺ, ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ 

ʬʘʟʳ: 670 ʤɸ 

ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ: ʥʝ ʤʝʥʝʝ 0,9 ʢʛĬʩʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʪʘʨʪʘ: 1000 ʰʘʛʦʚ/ʩʝʢ 

ɼʠʘʤʝʪʨ ʚʘʣʘ: 5 ʤʤ, ʜʣʠʥʘ ʚʘʣʘ: 20 ʤʤ 

ɻʘʙʘʨʠʪʳ ʢʦʨʧʫʩʘ: 28Ĭ28Ĭ45 ʤʤ 

 

 

 

ʊʘʙʣʠʮʘ 6. ʋʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʜʣʷ ʧʣʘʪʬʦʨʤʳ Arduino 

 
 

ɿʫʤʤʝʨ 

 

ʇʴʝʟʦʜʠʥʘʤʠʢ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʡ ʟʚʫʢ. 

 

ʂʥʦʧʢʘ 

 

ʂʥʦʧʢʘ ʩ ʫʤʝʥʴʰʝʥʥʳʤ ʜʨʝʙʝʟʛʦʤ ʢʦʥʪʘʢʪʦʚ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ. 


