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σȢ ˞̐̉̒̏̋ ̉̈̍̆̎̆̎̉̊ 
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τȢ ˛̠̂́̚ ̗̠̉̎̏̑̍́̉̕ 
 

ʂʦʥʪʨʦʣʣʝʨ COBALT ð ʧʨʦʤʳʰʣʝʥʥʳʡ ʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ (ʇʃʂ) ʩʦ ʚʩʪʨʦʝʥʥʳʤ GPRS ʤʦʜʝʤʦʤ 

ʩʠʩʪʝʤʦʡ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʉɽʈɽɹʈʋʄ. 

COBALT ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʚ ʣʦʢʘʣʴʥʳʭ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʢʣʶʯʝʥʠʷ ʫʜʘʣʝʥʥʳʭ ʤʦʜʫʣʝʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

ʯʝʨʝʟ Modbus RTU. 

ɺʩʪʨʦʝʥʥʳʡ GPRS ʤʦʜʝʤ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ COBALT ʩ ʩʠʩʪʝʤʦʡ ʪʝʣʝʤʝʪʨʠʠ ʉɽʈɽɹʈʋʄ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʥʘʩʪʨʦʡʢʘ ʢʦʥʪʨʦʣʣʝʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʨʝʜʝ Yart Studio, ʩʦʝʜʠʥʝʥʠʝ ʩ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ USB ʧʦʨʪ. 

COBALT ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʨʘʙʦʪʫ ʩ ʩʝʨʚʝʨʘʤʠ ʪʝʣʝʤʝʪʨʠʠ ʉɽʈɽɹʈʋʄ, ModbusRTU 

Master/Slave ʠ ʜʦ ʩʝʤʠ ʧʦʜʢʣʶʯʝʥʥʳʭ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʯʝʨʝʟ ʰʠʥʫ YART-BUS. 

ɺʩʪʨʦʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʀʥʪʝʨʥʝʪ ʩʦʝʜʠʥʝʥʠʝ ʩ ʩʝʨʚʝʨʘʤʠ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ.  
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υȢ ˟̖̘̆̎̉̆̒̋̉̆ ̖́̑́̋̓̆̑̉̒̓̉̋̉ 
 

 

ʈʠʩʫʥʦʢ 1. ʇʣʘʪʘ ʢʦʥʪʨʦʣʣʝʨʘ COBALT  

 

1. ʈʘʟʲʝʤ ʧʦʜʢʣʶʯʝʥʠʷ ʘʥʪʝʥʥʳ GSM 

2. ʉʣʦʪ SIM ʢʘʨʪʳ 

3. ʉʪʘʪʫʩʥʳʡ ʠʥʜʠʢʘʪʦʨ 

4. ʇʝʨʝʢʣʶʯʘʪʝʣʠ çʪʝʨʤʠʥʘʪʦʨʦʚè RS-485 

5. ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʦʩʪʘʥʦʚʢʠ ʠ ʦʙʥʦʚʣʝʥʠʷ ʉʇʆ ʢʦʥʪʨʦʣʣʝʨʘ 

6. ʂʣʝʤʤʥʠʢ 3 

7. ʂʣʝʤʤʥʠʢ 2 

8. ʈʘʟʲʝʤ USB ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʇʂ 

9. ɼʝʨʞʘʪʝʣʴ ʙʘʪʘʨʝʠ 

10. ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʨʝʞʠʤʦʚ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

11. ʈʘʟʲʝʤ ʰʠʥʳ YART BUS 

12. ʂʣʝʤʤʥʠʢ 1 
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ʊʘʙʣʠʮʘ 1. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ COBALT  

 

˽͔͊ͪ͊ͣͭͪ   ͔͙͙͙̆͊ͪ͊ͭͪͫͭ͟͟ 

˹͊ͨͪΎ͔͙͔͗ͤ ͙͙ͨͭ͊ͤΎ ͦͭ мл ͒ͦ ну ±5/ 

˽͔ͦͭͪ͋͡Ύ͔ͣ͊Ύ ͣͦ΅ͤͦͫͭΈΣ ˤͭ ˹͔ ͔͔͋ͦ͡ оˤͭ 

˥͙͊͋͊ͪͭ·Σ ͣͣ мллͻмлоͻнл 

ʉʪʝʧʝʥʴ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ ʧʦ ɻʆʉʊ 

14254-96 

IP20 

˽ͦ͒͟͡Ό;͔͙͔ͤ ͔͊ͤͭͤͤ· SMA 

͙́ͨ ͪ͊͘Ά͔͍ͣͦ ͔͙ͣͣͤ͊͟͟͡ ˾͊͘Ά͔ͣͤ·͔Σ ͨͦ͒ ͍͙ͤͭΣ ͙ͣ͊ͫͣ͊͟͡Έ͔ͤͦ ͔ͫ;͔͙͔ͤ ͍ͨͪͦͦ͒͊ мΦр ͣͣн 

˽͎͙͍͙͔ͪͦͪ͊ͣͣͪͦ͊ͤ ̅ˣ˨Σ /-¸!w¢Σ ͔ͫͪ͒͊ ͎͙͍͙ͨͪͦͪ͊ͣͣͪͦ͊ͤΎ ¸!w¢ {ǘǳŘƛƻ 

˽͊ͣΎͭΈ ˽͎ͪͦͪ͊ͣͣ оуп Y. Ή͔͎͔͍͙͙ͤͪͦͤ͊ͫͣ͊͘Ύ ͨ͊ͣΎͭΈ ό͔͔͋ͦ͡ рлл ͙͍ͭͨͦ ͍͋ͦͦ͟͡Σ рллл ͍·͍͍ͦͦ͘ 

͍͋ͦͦ͟͡ύ 

RAM он Y. ͨ͊ͣΎͭΈ ͒͡Ύ ͔͔͔ͨͪͣͤͤ·ͻ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ 

FRAM т Y. Ή͔͎͔͍͙͙ͤͪͦͤ͊ͫͣ͊͘Ύ ͨ͊ͣΎͭΈ ͒͡Ύ ͔͔͔ͨͪͣͤͤ·ͻ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ 

BRAM ͍͔ͦͭͫͯͭͫͭͯͭ 

RAM BIT н Y.L¢ ͨ͊ͣΎͭΈ ͒͡Ύ ͔͔͔ͨͪͣͤͤ·ͻ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ 

FRAM BIT н Y.L¢ Ή͔͎͔͍͙͙ͤͪͦͤ͊ͫͣ͊͘Ύ ͨ͊ͣΎͭΈ ͒͡Ύ ͔͔͔ͨͪͣͤͤ·ͻ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Ύ 

ǳ{5 ͊ͪͭ͊͟ ͨ͊ͣΎ͙ͭ ͍͔ͦͭͫͯͭͫͭͯͭ 
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ˤ·͔͙ͨͦͤͤ͡Ύ ͼ͙͊͟͡ ͎ͨͪͦͪ͊ͣͣ· ͦͭ м Ƴǎ 

ˤͻͦ͒· ˨͙͔ͫͪͭͤ͟·͔ с5L ͻ т-28 ±5/Σ ͎͊͡Έ͍͙͊ͤ;͔͙ͫ͟ ͙͙͍ͦͪͦ͊ͤ͘͡· ͦͭ ͼ͔͔͚ͨ ͨͪͦͼ͔ͫͫͦͪ͊ 

ˢ͎͍ͤ͊ͦͦ͡·͔ пόнύ!L ͻ мс ͙͋ͭΦ ˾͔͙͗ͣ· - U/R/DI (0-10VDC/0-400kOm). 

ˤ·ͻͦ͒· ˨͙͔ͫͪͭͤ͟·͔ ˿͔ͭ͊ͤ͒͊ͪͭͤͦ ͙͔͙͔ͫͨͦͤͤ͡Υ п5h ͻ ͙ͦͨͭͦͭͪ͊ͤͫͭͦͪ͘Σ ͒ͦ лΣ1 ˢ ͎ͤ͊ͪͯ͊͘͟Σ ͒ͦ олVDC 500HZ 

Fast ͙ ͔͙͔ͫͨͦͤͤ͡Υ п5h ͻ ͙ͦͨͭͦͭͪ͊ͤͫͭͦͪ͘Σ ͒ͦ лΣлр ˢ ͎ͤ͊ͪͯ͊͘͟Σ ͒ͦ олVDC 10kHZ 

˥͊͡Έ͍͙͊ͤ;͔͙ͫ͟ ͙͙͍ͦͪͦ͊ͤ͘͡· ͦͭ ͼ͔͔͚ͨ ͨͪͦͼ͔ͫͫͦͪ͊ ͙ ͔ͣ͗͒ͯ ͚ͫͦ͋ͦ 

ˢ͎͍ͤ͊ͦͦ͡·͔ ͍ͦͭͫͯͭͫͭͯΌͭ 

˴͙ͦͣͣͯͤ͊͟ͼ͙ͦͤͤ·

͔ ͨͦͪͭ· 

mini-USB ah5.¦{ w¢¦Σ ͨͦͪͭ ͙ͦͭ͊͒͟͡ 

RS485-1 ah5.¦{ w¢¦Σ ͨͪͦͭͦͦ͟͡· ͙͙͔͙͋͋ͦͭ͟͡Σ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Έ͙͚ͫ͟Σ ͎͊͡Έ͍͙͊ͤ;͔͙ͫ͟ 

͙͙͍ͦͪͦ͊ͤ͘͡ ͦͭ ͙͙ͨͭ͊ͤΎ 

RS485-2 ah5.¦{ w¢¦Σ ͨͪͦͭͦͦ͟͡· ͙͙͔͙͋͋ͦͭ͟͡Σ ͨͦ͡Έ͍͔ͦ͊ͭ͘͡Έ͙͚ͫ͟Σ ͎͊͡Έ͍͙͊ͤ;͔͙ͫ͟ 

͙͙͍ͦͪͦ͊ͤ͘͡ ͦͭ ͙͙ͨͭ͊ͤΎ 

YART-PORT ͙̊ͤ͊ ͔͚ͣͦ͒ͯ͡ ͪ͊ͫ΄͙͔͙ͪͤΎΣ ͔͙ͨͪͦ͒ ͦͨͪͦͫ͊ ͍͔ͫͻ ͔͚ͣͦ͒ͯ͡ ͔͔͔ͣͤ ол ƳǎΣ 

͙ͣ͊ͫͣ͊͟͡Έ͔ͤͦ ;͙ͫͦ͡ ͨͦ͒͟͡Ό;͔͊ͣ·ͻ ͔͚ͣͦ͒ͯ͡ ς 7 

̉͊ͫ· ͔ͪ͊͡Έ͎ͤͦͦ ͍͔͔͙ͪͣͤ όw¢/ύ ˿ ͙͙͔ͨͭ͊ͤͣ ͦͭ ͔͚͙͋͊ͭ͊ͪ͟ όͭͦ;ͤͦͫͭΈ ͻͦ͒͊ ͙ͨͪ нр ȏ˿ ς ͤ ͔ ͔͔͋ͦ͡ ҕн ͫ ͍ ͙ͫͯͭ͟ύ 

˨͙͊ͨ͊ͦͤ͘ ͔͔ͭͣͨͪ͊ͭͯͪ Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙ -40ᴈ ... 55ᴈ 

GPRS ͔ͣͦ͒ͣ ˾͊͋ͦͭ͊ ͍ ͔ͫͭΎͻ 850/900/1800/1900 ˸ ˥ͼ, GPRS B multi-slot 12/10 

ˤ·ͻͦ͒ͤ͊Ύ 

ͣͦ΅ͤͦͫͭΈ 

ς ˴ ͊ͫͫ͡ п όн ˤͭ Ϫ урлκфлл ˸˥ͼύ  

ς ˴ ͊ͫͫ͡ м όм ˤͭ Ϫ муллκмфлл ˸˥ͼύ 
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˿ͦͪͦͫͭ͟Έ 

͔ͦ͋ͣͤ͊ 

12-͚ ͊ͫͫ͟͡ Dtw{Υ ͒ͦ урΦс ͙͋ͭ͟κ͔ͫ͟ όͫ͊͟;͙͍͙͔͊ͤκ͍·͎ͪͯ͊͘͟ύ 

˿͔͙ͪͭͺ͙͊ͭ͟· CE, FCC 

SMS ͔ͫͭΈ 
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φȢ ˜̟̘̏̅̋̌̆̎̉̆ 
 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2. ʇʦʜʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ 

 

ɼʣʷ ʨʘʙʦʪʳ ʢʦʥʪʨʦʣʣʝʨʘ ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʚʥʝʰʥʝʛʦ ʧʠʪʘʥʠʷ (ʩʤ. ʊʘʙʣʠʮʫ ˉ1). ʃʠʥʠʷ ʧʠʪʘʥʠʷ 

ʚʳʚʝʜʝʥʘ ʥʘ ʢʣʝʤʤʳ 17-19 ʢʣʝʤʤʥʠʢʘ 1, ʘ ʪʘʢʞʝ ʥʘ ʚʳʚʦʜʳ ʨʘʟʲʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ 

ï YART-BUS. 

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʠʪʘʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ. 

ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʢʣʝʤʤʥʠʢʫ 1. ʄʦʜʫʣʠ ʨʘʩʰʠʨʝʥʠʷ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ 

COBALT ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʦʪ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʯʝʨʝʟ ʰʠʥʫ ʨʘʩʰʠʨʝʥʠʷ YART-BUS.  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ ʠʣʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʢʣʝʤʤʥʠʢʫ ˉ1 ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʤʦʜʫʣʴ Knot, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʰʠʥʝ ʨʘʩʰʠʨʝʥʠʷ 

ʇʃʂ. 

ʄʝʩʪʦ ʧʦʜʢʣʶʯʝʥʠʷ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ. 

ɺʥʠʤʘʥʠʝ 

ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʫʣʝʡ Knot ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ ʜʦʣʞʥʦ 

ʧʦʜʢʣʶʯʘʪʴʩʷ ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʠʟ ʥʠʭ. 

ɼʦ 7 ʤʦʜʫʣʝʡ DI, 

DO, AI , AO 

ʇʠʪʘʥʠʝ 1, 

ʦʩʥʦʚʥʦʝ ʇʠʪʘʥʠʝ 2, 

ʨʝʟʝʨʚʥʦʝ 

ʂ Knot ʧʦʜʢʣʶʯʘʝʪʩʷ 

ʪʦʣʴʢʦ ʦʜʠʥ 

ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ 
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ʊʘʙʣʠʮʘ 3. ʉʠʛʥʘʣʳ ʢʣʝʤʤʥʠʢʘ 1 

 

ʅʦʤʝʨ ʢʣʝʤʤʳ ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʟʥʘʯʝʥʠʝ 

17 VS+24 ʇʠʪʘʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ 

18 VS_GND ʇʠʪʘʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ, ʦʙʱʠʡ 

 

ʊʘʙʣʠʮʘ 4. ʉʠʛʥʘʣʳ ʢʣʝʤʤʥʠʢʘ 2 

 

ʅʦʤʝʨ ʢʣʝʤʤʳ ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʟʥʘʯʝʥʠʝ 

1 DI-COM ʆʙʱʠʡ ʩʠʛʥʘʣ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ 

2 DI1 ɼʠʩʢʨʝʪʥʳʡ ʚʭʦʜ 

3 DI2 ɼʠʩʢʨʝʪʥʳʡ ʚʭʦʜ 

4 DI3 ɼʠʩʢʨʝʪʥʳʡ ʚʭʦʜ 

5 DI4 ɼʠʩʢʨʝʪʥʳʡ ʚʭʦʜ 

6 DI5 ɼʠʩʢʨʝʪʥʳʡ ʚʭʦʜ 

7 DI6 ɼʠʩʢʨʝʪʥʳʡ ʚʭʦʜ 

8 DI-COM ʆʙʱʠʡ ʩʠʛʥʘʣ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ 

9 DO1-COL ɼʠʩʢʨʝʪʥʳʡ ʚʳʭʦʜ, ʢʦʣʣʝʢʪʦʨ 

10 DO1-EM ɼʠʩʢʨʝʪʥʳʡ ʚʳʭʦʜ, ʵʤʠʪʪʝʨ 

11 DO2-COL ɼʠʩʢʨʝʪʥʳʡ ʚʳʭʦʜ, ʢʦʣʣʝʢʪʦʨ 

12 DO2-EM ɼʠʩʢʨʝʪʥʳʡ ʚʳʭʦʜ, ʵʤʠʪʪʝʨ 

13 DO3-COL ɼʠʩʢʨʝʪʥʳʡ ʚʳʭʦʜ, ʢʦʣʣʝʢʪʦʨ 

14 DO3-EM ɼʠʩʢʨʝʪʥʳʡ ʚʳʭʦʜ, ʵʤʠʪʪʝʨ 

15 DO4-COL ɼʠʩʢʨʝʪʥʳʡ ʚʳʭʦʜ, ʢʦʣʣʝʢʪʦʨ 

16 DO4-EM ɼʠʩʢʨʝʪʥʳʡ ʚʳʭʦʜ, ʵʤʠʪʪʝʨ 

 

ʊʘʙʣʠʮʘ 3. ʉʠʛʥʘʣʳ ʢʣʝʤʤʥʠʢʘ 3 

 

ʅʦʤʝʨ ʢʣʝʤʤʳ ʅʘʠʤʝʥʦʚʘʥʠʝ ʅʘʟʥʘʯʝʥʠʝ 

19 AI GND ʆʙʱʠʡ ʩʠʛʥʘʣ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

20 AI1 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 

21 AI2 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 

22 AI3 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 

23 AI4 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 

24 AI GND ʆʙʱʠʡ ʩʠʛʥʘʣ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ 

25 485_A ʇʦʨʪ RS-485-(ʉʆʄ2) ʃʠʥʠʷ ɸ  

26 485_B ʇʦʨʪ RS-485-(ʉʆʄ2) ʃʠʥʠʷ ɺ 

27 485_A ʇʦʨʪ RS-485-(ʉʆʄ3) ʃʠʥʠʷ ɸ 

28 485_B ʇʦʨʪ RS-485-(ʉʆʄ3) ʃʠʥʠʷ ɺ 

29 GND_SP ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 6 (U, I R) 
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χȢ ˚̘́́̌̏ ̜̑́̂̏̓ 
 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʇʂ ʠ COBALT ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ USB ʧʦʨʪ. ɺ ʩʦʩʪʘʚʝ 

ʫʩʪʘʥʦʚʦʯʥʦʛʦ ʧʘʢʝʪʘ Yart Studio ʚʢʣʶʯʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʨʘʡʚʝʨʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʧʦʨʪʘ. 

ʇʦʨʪ USB ʛʘʣʴʚʘʥʠʯʝʩʢʠ ʨʘʟʚʷʟʘʥ ʦʪ ʚʭʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ. ʆʜʥʘʢʦ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ 

ʢʦʥʪʨʦʣʣʝʨʝ ʨʷʜ ʮʝʧʝʡ (ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠʥʪʝʨʬʝʡʩʳ) ʤʦʛʫʪ ʙʳʪʴ ʛʘʣʴʚʘʥʠʯʝʩʢʠ 

ʩʚʷʟʘʥʳ ʩ ʚʘʞʥʳʤʠ ʩʠʣʦʚʳʤʠ ʮʝʧʷʤʠ ʫʩʪʘʥʦʚʢʠ. ʇʝʨʝʜ ʧʦʜʢʣʶʯʝʥʠʝʤ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʠʪʘʥʠʝ ʇʃʂ\ʇʂ 

ʠʤʝʝʪ ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʨʘʟʚʷʟʢʫ ʦʪ ʦʩʥʦʚʥʦʡ ʩʝʪʠ ʧʠʪʘʥʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʡʪʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʜʘʧʪʝʨʳ USB. 
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ψȢ ˕̝̒̐̏̌̈̏̃́̎̉̆ ̍̏̅̔̌̆̊ ̙̠̑́̒̉̑̆̎̉ 

 

 

ʈʠʩʫʥʦʢ 5. ɺʦʟʤʦʞʥʘʷ ʪʦʧʦʣʦʛʠʷ ʰʠʥʳ ʨʘʩʰʠʨʝʥʠʷ 

 

ʇʨʠʤʝʨ ʚʦʟʤʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʰʠʥʳ YART-BUS ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 5. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʰʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ: 

¶ ʂʦʥʪʨʦʣʣʝʨ COBALT ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦ ʩʝʤʠ ʨʘʟʣʠʯʥʳʭ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʥʘ ʦʜʥʦʡ 

ʰʠʥʝ 

¶ ʉʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʚʩʝʭ ʩʦʝʜʠʥʝʥʠʡ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 5 ʤʝʪʨʦʚ 

¶ ʅʘ ʦʢʦʥʝʯʥʦʤ ʤʦʜʫʣʝ ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ ʩʦʛʣʘʩʫʶʱʠʡ çʪʝʨʤʠʥʘʪʦʨè 

¶ ʋʯʠʪʳʚʘʡʪʝ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ. ɺ ʩʨʝʜʥʝʤ ʥʘ ʢʘʞʜʦʤ ʤʦʜʫʣʝ ʪʝʨʷʝʪʩʷ 

0.1ɺ 

¶ ʇʨʠ ʥʠʟʢʦʤ ʟʥʘʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʫʜʘʣʝʥʥʳʡ ʤʦʜʫʣʴ ʤʦʞʝʪ ʦʪʢʣʶʯʠʪʴʩʷ 

¶ ɼʠʘʧʘʟʦʥ ʨʘʟʨʝʰʝʥʥʳʭ ʘʜʨʝʩʦʚ ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ 1 ï 7 

¶ ʇʦʨʷʜʦʢ ʘʜʨʝʩʘʮʠʠ ʠ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʜʫʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ 

ʇʨʦʛʨʘʤʤʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʤʦʜʫʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʨʦʛʨʘʤʤʝ YartStudio. 

ʇʨʷʤʦʡ UTP ʢʘʙʝʣʴ 
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ʇʨʠ ʢʘʞʜʦʤ ʟʘʧʫʩʢʝ ʢʦʥʪʨʦʣʣʝʨ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʤʦʜʫʣʝʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʡʜʝʥʥʳʝ ʤʦʜʫʣʠ ʦʧʨʘʰʠʚʘʶʪʩʷ, ʘ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʛʠʩʪʨʘʭ ʧʨʦʮʝʩʩʦʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʫʣʝʡ. 

 

 

ʈʠʩʫʥʦʢ 6. ʉʧʠʩʦʢ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʫʣʝʡ 

 

COBALT ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ ʦʧʨʦʩʘ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ: 

¶ ɺ ʙʝʟʦʧʘʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʣʶʙʘʷ ʦʰʠʙʢʘ ʦʧʨʦʩʘ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʚʳʟʦʚʝʪ ʘʚʘʨʠʡʥʫʶ 

ʦʩʪʘʥʦʚʢʫ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʚʳʭʦʜʳ ʤʦʜʫʣʝʡ ʙʫʜʫʪ ʧʝʨʝʚʝʜʝʥʳ ʚ 

ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʥʫʣʴ). 

¶ ɺ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʦʰʠʙʢʘ ʦʙʤʝʥʘ ʩ ʤʦʜʫʣʝʤ ʨʘʩʰʠʨʝʥʠʷ ʥʝ ʚʳʟʳʚʘʝʪ ʦʩʪʘʥʦʚʢʫ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʦ ʩʦʩʪʦʷʥʠʝ ʦʰʠʙʢʠ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʨʝʛʠʩʪʨʝ ʧʨʦʮʝʩʩʦʨʘ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ. 

 

 

ʈʠʩʫʥʦʢ 7. ʂʦʥʬʠʛʫʨʘʮʠʷ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ 

 

ɺʳʙʦʨ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʰʠʥʳ ʨʘʩʰʠʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʢʥʝ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ ï ʤʦʜʫʣʠ 

ʨʘʩʰʠʨʝʥʠʷ. 

ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ ʜʦʣʞʝʥ ʠʤʝʪʴ ʫʥʠʢʘʣʴʥʳʡ ʘʜʨʝʩ, ʢʦʪʦʨʳʡ ʥʘʟʥʘʯʘʝʪʩʷ ʚʨʘʱʘʶʱʠʤʩʷ 

ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʧʣʘʪʝ ʤʦʜʫʣʷ. 

ɼʣʷ COBALT ʜʦʩʪʫʧʥʳ ʘʜʨʝʩʘ ʤʦʜʫʣʝʡ ʚ ʜʠʘʧʘʟʦʥʝ 1 ï 7. 

ʇʨʠʤʝʨ ʤʦʜʫʣʷ ʨʘʩʰʠʨʝʥʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʧʦʢʘʟʘʥ ʥʘ ʈʠʩʫʥʢʝ 8. 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʚʳʙʦʨʘ 

ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʰʠʥʳ 
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ʈʠʩʫʥʦʢ 8. ʇʝʨʝʢʣʶʯʘʪʝʣʠ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ 

 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʘʜʨʝʩʦʚ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʧʨʘʚʠʣʴʥʳʝ ʧʦʟʠʮʠʠ, ʩʦʚʧʘʜʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ ʥʝʪ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʚ ʦʢʥʝ ʩʪʘʪʫʩʘ ʤʦʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ Yart Studio ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʪʝʢʫʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʰʠʥʳ ʨʘʩʰʠʨʝʥʠʷ. 

ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʦʪʦʙʨʘʞʘʝʤʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʜʫʣʝʡ ʜʦʣʞʥʦ ʚ ʪʦʯʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʧʨʦʝʢʪʥʦʤʫ. 

ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʨʘʩʰʠʨʝʥʠʷ ʦʩʥʘʱʘʝʪʩʷ ʩʪʘʪʫʩʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ. ɼʣʷ ʠʩʧʨʘʚʥʦʛʦ ʤʦʜʫʣʷ ʨʘʩʰʠʨʝʥʠʷ 

ʜʘʥʥʳʡ ʠʥʜʠʢʘʪʦʨ ʜʦʣʞʝʥ ʚʩʝʛʜʘ ʙʳʪʴ ʚʢʣʶʯʝʥ. 

 

 

 

 

 

 

 

 

 

  

ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʘʜʨʝʩʘ 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ 

çʪʝʨʤʠʥʘʪʦʨʘè ʣʠʥʠʠ 

ʀʥʜʠʢʘʪʦʨ ʩʪʘʪʫʩʘ 
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ωȢ ˕̗̠̎̅̉̋́̉ ̠̒̏̒̓̏̎̉̊  
 

ʆʪʦʙʨʘʞʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʇʃʂ COBALT ʦʩʫʝɦʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʜʚʦʝʥʥʦʛʦ ʩʚʝʪʦʜʠʦʜʥʦʛʦ 

ʠʥʜʠʢʘʪʦʨʘ (ʧʦʟ. 3 ʈʠʩ. 1).  

ʂʨʘʩʥʳʡ ʩʚʝʪʦʜʠʦʜ ʧʦʜʢʣʶʯʝʥ ʢ GPRS ʤʦʜʫʣʶ, ʟʝʣʝʥʳʡ ʢ ʇʃʂ. 

ʈʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 7. 

 

ʊʘʙʣʠʮʘ 7. ʉʦʩʪʦʷʥʠʷ ʚʩʪʨʦʝʥʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ 

 

ˉ ʈʝʞʠʤ ʠʥʜʠʢʘʪʦʨʘ ʉʦʩʪʦʷʥʠʝ ʇʃʂ 

1 ɻʦʨʠʪ ʟʝʣʝʥʳʤ ɺʳʧʦʣʥʝʥʠʝ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ (ʨʝʞʠʤ Run) 

2 ʄʠʛʘʝʪ ʟʝʣʝʥʳʤ (t = 1 ʩʝʢ) ɺʳʧʦʣʥʝʥʠʝ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʩʪʘʥʦʚʣʝʥʦ 

3 ʄʠʛʘʝʪ ʟʝʣʝʥʳʤ (t = 0.25 ʩʝʢ) ɸʚʘʨʠʡʥʘʷ ʦʩʪʘʥʦʚʢʘ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 

4 ʂʨʘʩʥʳʡ ʥʝ ʛʦʨʠʪ ʄʦʜʝʤ ʦʪʢʣʶʯʝʥ 

5 ʂʨʘʩʥʳʡ: 64ʤʩ ʚʢʣʶʯʝʥ; 800 ʤʩ - ʥʝʪ ʈʝʛʠʩʪʨʘʮʠʷ ʚ ʩʝʪʠ GSM 

6 ʂʨʘʩʥʳʡ: 64ʤʩ ʚʢʣʶʯʝʥ; 3ʩ - ʥʝʪ ʄʦʜʝʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʩʝʪʠ 

7 ʂʨʘʩʥʳʡ: 64ʤʩ ʚʢʣʶʯʝʥ; 300 ʤʩ - ʥʝʪ ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 
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ρπȢ ˜˘˗ȟ ̏̒̏̂̆̎̎̏̒̓̉ ̖̜́̑̉̓̆̋̓̔̑ ̉ ̠̝̐́̍̓ 
 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 9. ɸʨʭʠʪʝʢʪʫʨʘ ʢʦʥʪʨʦʣʣʝʨʘ COBALT 

 

ɺ ʦʩʥʦʚʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʷʜʨʘ ʢʦʥʪʨʦʣʣʝʨʘ ʣʝʞʠʪ ʩʠʩʪʝʤʘ ʉʝʨʝʙʨʫʤ-Core, ʩʦʩʪʦʷʱʘʷ ʠʟ ʚʠʨʪʫʘʣʴʥʦʡ 

ʤʘʰʠʥʳ ʠ ʢʦʥʪʨʦʣʣʝʨʘ ʚʠʨʪʫʘʣʴʥʦʡ ʧʘʤʷʪʠ.  

ɺʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʦʙʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ 

ʦʧʨʝʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʧʝʨʠʬʝʨʠʠ, ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʥʘʩʪʨʦʝʢ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʪʨʫʢʪʫʨʘ ʧʘʤʷʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʠʞʝ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʇʃʂ ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʯʠ ʦʙʨʘʙʦʪʢʠ ʚʥʝʰʥʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʨʠʸʤʘ ʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʩʝʨʚʝʨʘ ʪʝʣʝʤʝʪʨʠʠ. 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʥʘʩʪʨʦʝʢ ʟʘʛʨʫʞʝʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚʩʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʥʘʩʪʨʘʠʚʘʶʪʩʷ.  

ʏʘʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʧʨʦʛʨʘʤʤʳ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʘʧʨʠʤʝʨ, ʨʘʙʦʪʘ ʧʨʦʛʨʘʤʤ ʦʙʤʝʥʘ ʧʦ Modbus ʢʦʥʬʠʛʫʨʠʨʫʝʪʩʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ API, 

ʯʪʦ ʫʩʢʦʨʷʝʪ ʠ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʥʘʩʪʨʦʡʢʠ. 

COBALT ʩʦʜʝʨʞʠʪ ʚʩʪʨʦʝʥʥʳʝ ʧʝʨʠʬʝʨʠʡʥʳʡ ʤʦʜʫʣʠ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʣʠʥʠʷʤ 

ʜʘʪʯʠʢʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

 

 

 

  

ʗʜʨʦ ʉʝʨʝʙʨʫʤ-Core 

ɺʠʨʪʫʘʣʴʥʘʷ 

ʤʘʰʠʥʘ 

ʇʃʂ 

ʂʦʥʪʨʦʣʣʝʨ 

ʧʘʤʷʪʠ 

ʂʦʥʪʨʦʣʣʝʨ 

ʪʝʣʝʤʝʪʨʠʠ 

Modbus-

RTU Slave 
Modbus-

RTU Slave 
Modbus-RTU 

Slave 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠ ʜʨʘʡʚʝʨʳ 

ʂʦʥʪʨʦʣʣʝʨ 

Yart-Bus 

ʂʦʥʪʨʦʣʣʝʨ 

GPRS 

ʂʦʥʪʨʦʣʣʝʨ 

ʧʝʨʠʬʝʨʠʠ 

ʏʘʩʳ Modbus-RTU 

Master 
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ρπȢρ ˜̠̝́̍̓ ̐̑̏̄̑́̍̍̉̑̔̆̍̏̄̏ ̋̏̎̓̑̏̌̌̆̑́ 
 

ɺʩʷ ʧʘʤʷʪʴ ʢʦʥʪʨʦʣʣʝʨʘ (ʊʘʙʣʠʮʘ 8) ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʭ ʯʘʩʪʠ: 

¶ ʇʘʤʷʪʴ ʧʨʦʛʨʘʤʤʳ 

¶ ʇʘʤʷʪʴ ʜʘʥʥʳʭ 

ɺ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤʳ ʭʨʘʥʠʪʩʷ ʠʩʧʦʣʥʷʝʤʳʡ ʢʦʜ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ, ʥʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ, ʩʧʠʩʦʢ 

ʧʝʨʝʤʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʥʘʩʪʨʦʡʢʠ ʦʙʤʝʥʘ ʠ ʪʝʣʝʤʝʪʨʠʠ. 

ʇʨʠ ʢʘʞʜʦʤ ʩʪʘʨʪʝ ʢʦʥʪʨʦʣʣʝʨʘ ʩʦʜʝʨʞʠʤʦʝ ʧʘʤʷʪʠ ʧʨʦʛʨʘʤʤʳ ʧʨʦʚʝʨʷʝʪʩʷ ʠ, ʝʩʣʠ ʚʩʝ ʧʦʣʷ ʚʝʨʥʳ - 

ʜʘʸʪʩʷ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʠʩʧʦʣʥʝʥʠʝ ʢʦʜʘ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ. 

ʇʘʤʷʪʴ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʩʝʛʤʝʥʪʘ 

 

ρπȢρȢρ ˞̠̉̒̓̆̍̎́ ̠̝̐́̍̓ 
 

ɺ ʩʠʩʪʝʤʥʦʡ ʧʘʤʷʪʠ ʭʨʘʥʷʪʩʷ ʚʩʝ ʥʘʩʪʨʦʡʢʠ ʧʝʨʠʬʝʨʠʠ ʢʦʥʪʨʦʣʣʝʨʘ, ʘ ʪʘʢʞʝ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʤʦʜʫʣʝʡ ʚʚʦʜʘ. 

ʏʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʚ ʩʠʩʪʝʤʥʫʶ ʧʘʤʷʪʴ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʙʣʦʢʠ ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ ʩ ʘʧʧʘʨʘʪʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʇʃʂ 

 

ρπȢρȢς ˛̠̐̆̑́̓̉̃̎́ ̠̝̐́̍̓ 
 

ʆʩʥʦʚʥʦʡ ʙʣʦʢ ʧʘʤʷʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʘʩʪʨʦʝʢ 

ʧʨʦʛʨʘʤʤ ʦʢʨʫʞʝʥʠʷ ʠ ʜʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦʨʪʦʚ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʙʨʘʩʳʚʘʝʪʩʷ ʧʨʠ ʨʝʩʪʘʨʪʝ ʢʦʥʪʨʦʣʣʝʨʘ. ʀʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ ʧʝʨʝʤʝʥʥʳʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʳ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ.  

ʅʠʞʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʚʳʜʝʣʝʥʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʙʫʣʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʇʦʤʠʤʦ ʦʙʳʯʥʦʛʦ ʨʝʞʠʤʘ ʜʦʩʪʫʧʘ (ʙʘʡʪ, ʩʣʦʚʦ, ʜʚʦʡʥʦʝ ʩʣʦʚʦ) ʙʫʣʝʚʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠʤʝʶʪ ʙʠʪʦʚʳʡ 

ʨʝʞʠʤ ʜʦʩʪʫʧʘ. 

 

ρπȢρȢσ ˪̠̎̆̑̄̏̎̆̈́̃̉̒̉̍́ ̠̝̐́̍̓ ɉ&2!-Ɋ 
 

FRAM ʜʘʝʪ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʳ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʦʩʥʦʚʥʦʛʦ ʧʠʪʘʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ. 

ɼʦʩʪʫʧ ʢ FRAM ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʦʜʥʘʢʦ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʢʦʥʪʨʦʣʣʝʨʘ 

ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ ʩʥʠʞʝʥʘ. 
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ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʧʦʩʪʦʷʥʥʦʡ ʧʝʨʝʟʘʧʠʩʠ ʟʥʘʯʝʥʠʡ FRAM, 

ʧʦʩʢʦʣʴʢʫ ʢʦʥʪʨʦʣʣʝʨʫ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʠʥʜʝʢʩʘʮʠʶ ʜʘʥʥʳʭ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ 

ʧʘʤʷʪʠ. 

ɺʝʨʭʥʠʝ 256 ʙʘʡʪ FRAM ʚʳʜʝʣʝʥʳ ʧʦʜ ʭʨʘʥʝʥʠʝ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʳʭ ʙʫʣʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ʘʥʘʣʦʛʠʯʥʦ 

ʙʫʣʝʚʳʤ ʧʝʨʝʤʝʥʥʳʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. 

 

ρπȢρȢτ ˎ̠́̓́̑̆̊̎́ ̠̝̐́̍̓ 
 

ɼʘʥʥʳʡ ʫʯʘʩʪʦʢ ʧʘʤʷʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʥʘʣʦʛʠʯʝʥ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʦʜʥʘʢʦ ʟʥʘʯʝʥʠʷ ʭʨʘʥʷʱʠʝʩʷ 

ʚ BRAM ʥʝ ʩʙʨʘʩʳʚʘʶʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩʥʦʚʥʦʛʦ ʧʠʪʘʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ. ʈʘʙʦʪʘ BRAM (ʪʘʢʞʝ ʢ 

ʙʘʪʘʨʝʝ ʧʦʜʢʣʶʯʝʥ ʤʦʜʫʣʴ ʯʘʩʦʚ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʚʩʪʨʦʝʥʥʦʡ ʙʘʪʘʨʝʠ. 

ʇʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʦʩʥʦʚʥʦʤ ʧʠʪʘʥʠʠ ʢʦʥʪʨʦʣʣʝʨʘ BRAM ʨʘʙʦʪʘʝʪ ʦʪ ʚʩʪʨʦʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 

(ʙʘʪʘʨʝʠ).  

ʉʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʙʘʪʘʨʝʠ ʥʠʞʝ 2.0ɺ ʧʨʠʚʝʜʝʪ ʢ ʧʦʪʝʨʝ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʚ BRAM. 
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ʊʘʙʣʠʮʘ 8. ʂʘʨʪʘ ʧʘʤʷʪʠ ʢʦʥʪʨʦʣʣʝʨʘ 

 

 0000h System, 1k ʅʘʩʪʨʦʡʢʠ  0000h ʇʘʤʷʪʴ ʧʨʦʛʨʘʤʤ 

   ɼʘʥʥʳʝ ʚ/ʚ    

   ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ    

 03FFh  ʋʧʨʘʚʣʝʥʠʝ 

ʪʝʣʝʤʝʪʨʠʝʡ 

  ʅʘʩʪʨʦʡʢʠ ʧʨʦʝʢʪʘ 

     ʉʧʠʩʦʢ ʧʝʨʝʤʝʥʥʳʭ 

 1000h RAM, 32k ɺʩʪʨʦʝʥʥʳʝ ʜʘʥʥʳʝ    ɿʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ 

      ɼʘʥʥʳʝ ʪʝʣʝʤʝʪʨʠʠ 

   ɼʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ 

  ʅʘʩʪʨʦʡʢʠ 

       

      ʅʘʩʪʨʦʡʢʠ ɺʄ 

      ɹʠʥʘʨʥʳʡ ʢʦʜ ɺʄ 

       

       

       

       

       

       

       

       

 8E00h      

 8FFFh  256 ʙʘʡʪ Bool    

      

 B000h FRAM, 7k 256 ʙʘʡʪ Bool    

       

       

       

       

       

       

       

       

 1BFFh     ʂʦʥʪʨʦʣʴʥʘʷ ʩʫʤʤʘ 

      

     

     

     

   5FFFFh  
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ρπȢς ˟̜̉̐ ̜̖̅́̎̎ȟ ̝̜̖̉̒̐̏̌̈̔̆̍ ̃ ̒̉̒̓̆̍̆ 
 

¶ Bool ï ɹʠʪʦʚʘʷ ʧʝʨʝʤʝʥʥʘʷ.  

ɼʘʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ Bool ʩʝʛʤʝʥʪʘʭ (ʊʘʙʣʠʮʘ 8). 

ɺ ʉ-Yart ʜʦʩʪʫʧʥʳ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʚʘ çtrueè, çfalseè ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷʤ ç1è ʠ 

ç0è ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

¶ Byte ï ʆʜʠʥ ʙʘʡʪ ʜʘʥʥʳʭ. ɹʝʟʟʥʘʢʦʚʳʡ ʪʠʧ ʚ ʜʠʘʧʘʟʦʥʝ ʯʠʩʝʣ 0 ï 255. 

¶ Short ï ɿʥʘʢʦʚʳʡ 16 ï ʨʘʟʨʷʜʥʳʡ ʪʠʧ ʜʘʥʥʳʭ. ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ 

[ī32768, +32767] 

¶ Int  - ɿʥʘʢʦʚʳʡ 32 ï ʨʘʟʨʷʜʥʳʡ ʪʠʧ ʜʘʥʥʳʭ. ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ [ī2 147 483 

648, +2 147 483 647] 

¶ Float ï ʚʝʱʝʩʪʚʝʥʥʳʝ 32-ʨʘʟʨʷʜʥʳʝ ʯʠʩʣʘ ʚ ʬʦʨʤʘʪʝ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ (IEEE 754-1985) 

¶ ʉʠʤʚʦʣ ï ASCII ʩʠʤʚʦʣ ʚ ʢʦʜʠʨʦʚʢʝ IBM CP866. ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʪʨʦʢʠ ʜʣʠʥʦʡ ʜʦ 254 

ʩʠʤʚʦʣʦʚ 

¶ ɼʘʪʘ ï ʚʥʫʪʨʝʥʥʠʡ ʪʠʧ ʜʘʥʥʳʭ ʚ BCD ʬʦʨʤʘʪʝ ʜʘʪʳ: DD.MM.YY 

ʅʫʤʝʨʘʮʠʷ ʣʝʪ ʚ ʨʘʤʢʘʭ ʜʠʘʧʘʟʦʥʘ [0, 99] 

¶ ɺʨʝʤʷ ï ʚʥʫʪʨʝʥʥʠʡ ʬʦʨʤʘʪ ʚʨʝʤʝʥʠ ʚ BCD ʬʦʨʤʘʪʝ HH:MM:SS 
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ρρȢ ˟̠̆̌̆̍̆̓̑̉ 
 

ɺʩʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʉʝʨʝʙʨʫʤ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩ ʧʦʜʜʝʨʞʢʦʡ ʩʠʩʪʝʤʳ ʫʜʘʣʝʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ 

ʧʦʜʢʣʶʯʝʥʠʝ ʯʝʨʝʟ Ethernet, 2G/3G ʤʦʜʝʤ ʠʣʠ ʦʙʘ ʚʘʨʠʘʥʪʘ. 

ɺʩʝ ʧʦʜʢʣʶʯʝʥʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʚʘʪʴ ʯʝʨʝʟ ʟʘʱʠʱʝʥʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʜʘʥʥʳʝ ʥʘ ʫʜʘʣʝʥʥʳʡ ʩʝʨʚʝʨ, ʧʨʠʥʠʤʘʪʴ ʢʦʤʘʥʜʳ ʠ ʦʪʦʙʨʘʞʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʦʛʨʘʤʤʳ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʩʝʪʝʚʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 10. ʋʜʘʣʝʥʥʘʷ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʉʝʨʝʙʨʫʤ 

 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʪʝʣʝʤʝʪʨʠʠ ʉʝʨʝʙʨʫʤ (ʈʠʩ. 10) ʩʦʩʪʦʠʪ ʠʟ ʚʳʜʝʣʝʥʥʦʛʦ ʩʝʨʚʝʨʘ ʠ ʤʥʦʞʝʩʪʚʘ 

ʫʜʘʣʝʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʩʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʘ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ 

ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɻʦʣʦʚʥʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʝʨʚʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʨʷʯʝʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

 

ʂʦʥʪʨʦʣʣʝʨ Cobalt ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʡ ʢʣʶʯ ʫʧʨʘʚʣʝʥʠʷ ʧʠʪʘʥʠʝʤ GPRS ʤʦʜʝʤʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʝʨʚʠʩʦʚ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠʣʠ SMS ʧʠʪʘʥʠʝ GPRS ʤʦʜʝʤʘ ʜʦʣʞʥʦ ʙʳʪʴ ʚʢʣʶʯʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧ. 13.4.1 ʥʘʩʪʦʷʱʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. 

 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ 

ʆʩʥʦʚʥʦʡ ʩʝʨʚʝʨ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ 

ɺʥʫʪʨʝʥʥʠʡ ʦʙʤʝʥ 

ʜʘʥʥʳʤʠ ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ ʦʙʲʝʢʪʘ 

IRIS ʚ ʨʝʞʠʤʝ ʰʣʶʟʘ 

ʉʝʨʚʝʨʳ ʚ ʨʝʟʝʨʚʝ 

IRIS ʚ ʨʦʣʠ ʩʝʨʚʝʨʘ 

COBALT  ʧʦʜʢʣʶʯʘʝʪʩʷ 

ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ GPRS 

ʤʦʜʝʤ 
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ρρȢρ ˜̟̘̏̅̋̌̆̎̉̆ ̋ ̔̅́̌̆̎̎̏̍̔ ̒̆̑̃̆̑̔ ̓̆̌̆̍̆̓̑̉̉ 
 

ʂʦʥʪʨʦʣʣʝʨ COBALT ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʚ ʨʝʞʠʤʝ ʫʜʘʣʝʥʥʦʛʦ ʤʦʜʫʣʷ ʪʝʣʝʤʝʪʨʠʠ. ʇʦʜʢʣʶʯʝʥʠʝ ʢ 

ʀʥʪʝʨʥʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ GPRS ʤʦʜʝʤ. ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʤʦʜʝʤʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʘʪʴ 

ʩʠʛʥʘʣ True ʥʘ ʚʳʭʦʜ DO5.  

ʈʝʢʦʤʝʥʜʫʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʦʢ ʢʦʥʪʨʦʣʷ ʩʪʘʪʫʩʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʩʝʨʚʝʨʦʤ (ʙʠʙʣʠʦʪʝʢʘ SYS - Modem 

Power Control) ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʝʨʝʟʘʧʫʩʢʘ ʤʦʜʝʤʘ ʚ ʩʣʫʯʘʝ "ʟʘʚʠʩʘʥʠʷ" ʩʦʝʜʠʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʦʧʝʨʘʪʦʨʘ ʩʚʷʟʠ (ʜʣʷ ʧʝʨʝʟʘʧʫʩʢʘ ʜʦʩʪʘʪʦʯʥʦ ʥʘ 10 ʩʝʢʫʥʜ ʚʳʢʣʶʯʘʪʴ ʚʳʭʦʜ DO5). 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʪʝʣʝʤʝʪʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʷʜ ʜʝʡʩʪʚʠʡ. 

ʐʘʛ 1. ʋʩʪʘʥʦʚʠʪʝ (ʈʠʩ. 11) ʧʘʨʘʤʝʪʨʳ ʤʦʙʠʣʴʥʦʡ ʩʝʪʠ ʠ ʥʘʩʪʨʦʡʢʠ ʩʦʝʜʠʥʝʥʠʷ ʩ ʩʝʨʚʝʨʦʤ 

ʪʝʣʝʤʝʪʨʠʠ. 

 

ʈʠʩʫʥʦʢ 11. ʇʨʦʩʪʘʷ ʥʘʩʪʨʦʡʢʘ ʪʝʣʝʤʝʪʨʠʠ 

 

ɺ ʪʦʤ ʩʣʫʯʘʝ ʝʩʣʠ ʢʦʥʪʨʦʣʣʝʨ ʝʱʝ ʥʘ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʩʠʩʪʝʤʝ ï ʦʩʪʘʚʴʪʝ ʟʥʘʯʝʥʠʝ ʧʦʣʷ 

çʇʘʨʦʣʴè ʨʘʚʥʳʤ çhitchhikerè. 

 

ɺ ʧʦʣʝ URL ʫʢʘʞʠʪʝ ʘʜʨʝʩ ʦʩʥʦʚʥʦʛʦ ʩʝʨʚʝʨʘ ʪʝʣʝʤʝʪʨʠʠ.  

ʇʦʨʪ ï 1883, ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ï ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʝ 3000 

 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʦʢʘʟʘʥʘ ʙʘʟʦʚʘʷ ʥʘʩʪʨʦʡʢʘ, ʥʝ ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʩʤʝʥʫ ʨʘʙʦʯʠʭ ʩʝʨʚʝʨʦʚ ʧʨʠ ʨʘʙʦʪʝ 

ʢʦʥʪʨʦʣʣʝʨʘ. 

ɼʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʢʣʶʯʝʥʠʷʤʠ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤ ʧʨʠʚʷʟʦʢ.  

 

ʈʠʩʫʥʦʢ 12. ʇʨʠʚʷʟʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʨʚʝʨʫ ʢ ʧʝʨʝʤʝʥʥʳʤ 
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ʅʘ ʈʠʩʫʥʢʝ 12 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʨʚʝʨʫ. 

ɿʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʦʙʲʷʚʣʝʥʳ ʟʘʨʘʥʝʝ, ʦʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠʭ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʠ ʜʘʪʴ ʢʦʤʘʥʜʫ 

ʧʦʚʪʦʨʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 13. ʇʨʠʤʝʨ ʢʦʤʘʥʜʳ ʩʙʨʦʩʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʩʝʨʚʝʨʦʤ 

 

ʇʝʨʝʜ ʢʘʞʜʦʡ ʧʦʧʳʪʢʦʡ ʩʦʝʜʠʥʝʥʠʷ ʩ ʩʝʨʚʝʨʦʤ ʧʨʦʛʨʘʤʤʘ ʪʝʣʝʤʝʪʨʠʠ ʙʫʜʝʪ ʩʯʠʪʳʚʘʪʴ ʟʥʘʯʝʥʠʷ 

ʧʝʨʝʤʝʥʥʳʭ, ʫʢʘʟʘʥʥʳʭ ʚ ʚʠʜʝ ʩʩʳʣʦʢ (ʈʠʩ. 12). ɽʩʣʠ ʩʦʝʜʠʥʝʥʠʝ ʫʩʪʘʥʦʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ, ʧʨʦʛʨʘʤʤʘ 

ʩʥʦʚʘ ʩʯʠʪʘʝʪ ʵʪʠ ʜʘʥʥʳʝ ʠ ʧʦʚʪʦʨʠʪ ʧʦʧʳʪʢʫ.  

ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ʩ ʜʨʫʛʠʤ ʩʝʨʚʝʨʦʤ, ʪʦ ʚ ʧʨʠʣʦʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʤʝʩʪʦ, ʛʜʝ ʧʝʨʝʤʝʥʥʳʝ server_URL, server_pwd, server_port ʠ connect_to ʙʫʜʫʪ ʠʟʤʝʥʝʥʳ. 

ɼʣʷ ʩʙʨʦʩʘ ʠ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʙʦʪʘʶʱʝʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʦʢ 

ñConnection Resetò, ʈʠʩʫʥʦʢ 13. 

ʅʘ ʵʪʦʤ ʧʨʠʤʝʨʝ ʩʦʝʜʠʥʝʥʠʝ ʩʙʨʦʩʠʪʩʷ ʠ ʥʦʚʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʩʢʦʧʠʨʦʚʘʥʳ ʠʟ ʧʨʠʚʷʟʘʥʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʧʨʠ ʥʘʣʠʯʠʠ ʫʩʧʝʰʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʙʣʦʢ Telemetry State) ʠ ʥʘʨʘʩʪʘʶʱʝʛʦ ʬʨʦʥʪʘ 

ñchange_serverò. 

ʇʘʨʘʤʝʪʨʳ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʫʜʘʣʝʥʥʦ, ʧʦʤʝʩʪʠʚ ʜʘʥʥʳʝ ʦʩʥʦʚʥʳʭ ʠ ʨʝʟʝʨʚʥʳʭ ʩʝʨʚʝʨʦʚ ʚ 

ʩʧʠʩʦʢ ʧʫʙʣʠʢʫʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ.  

ʐʘʛ 2. ʆʧʨʝʜʝʣʝʥʠʝ ʩʧʠʩʢʦʚ ʫʜʘʣʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ 
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ʈʠʩʫʥʦʢ 14. ʇʘʨʘʤʝʪʨʳ ʧʫʙʣʠʢʘʮʠʠ 

 

ɺʩʝ ʧʫʙʣʠʢʫʝʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʤʥʦʞʝʩʪʚʘ: ʧʝʨʝʤʝʥʥʳʝ ʚ ʧʦʜʧʠʩʢʝ ʠ 

ʧʝʨʝʤʝʥʥʳʝ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ. 

ɺ ʩʧʠʩʢʝ çʇʦʜʧʠʩʢʘè (ʈʠʩ. 14) ʥʘʭʦʜʷʪʩʷ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʟʤʝʥʷʪʴ ʩʦ ʩʪʦʨʦʥʳ 

ʩʝʨʚʝʨʘ ï ʥʘʩʪʨʦʡʢʠ, ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʠ ʧʨʦʯʠʝ ʜʘʥʥʳʝ. 

ʐʘʛ 3. ʇʫʙʣʠʢʘʮʠʷ ʜʘʥʥʳʭ 

ʆʪʧʨʘʚʢʘ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʣʘʛʘʤ ʧʝʨʝʜʘʯʠ. ʌʣʘʛʦʤ ʷʚʣʷʝʪʩʷ ʣʶʙʘʷ ʧʝʨʝʤʝʥʥʘʷ 

ʪʠʧʘ bool, ʢʦʪʦʨʘʷ ʦʙʲʷʚʣʝʥʘ ʚ ʪʘʢʦʤ ʢʘʯʝʩʪʚʝ. ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʥʝʩʪʠ ʥʫʞʥʫʶ ʧʝʨʝʤʝʥʥʫʶ ʥʘ 

ʧʨʘʚʦʝ ʧʦʣʝ ï ʧʦʷʚʠʪʩʷ ʩʝʨʳʡ ʢʦʥʪʝʡʥʝʨ, ʢʫʜʘ ʘʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʧʦʤʝʱʘʪʴ ʧʝʨʝʤʝʥʥʳʝ, ʟʥʘʯʝʥʠʷ 

ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʦʪʧʨʘʚʣʝʥʳ ʧʨʠ ʥʘʣʠʯʠʠ ç1è ʚ ʙʠʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʣʘʛʘ. 

 

ɺ ʧʨʠʤʝʨʝ ʚʳʰʝ ʚ ʢʘʯʝʩʪʚʝ ʬʣʘʛʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʨʝʤʝʥʥʘʷ ñnewTriggerò. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʛʨʘʤʤʘ 

ʧʨʠʩʚʦʠʪ ʜʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʟʥʘʯʝʥʠʝ ç1è ʥʘ ʪʝʢʫʱʠʡ ʩʝʨʚʝʨ ʙʫʜʫʪ ʦʪʧʨʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ: 

FixedPoint, FloatingPointArray, counter, ShortTypedSetpoints, testDate, testTime, boolarr, bytearr, string. 
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ʈʠʩʫʥʦʢ 15. ʆʪʧʨʘʚʢʘ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ ʢʘʞʜʳʝ 5 ʩʝʢʫʥʜ 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʣʦʞʝʥʠʝ (ʈʠʩ. 15) ʦʪʧʨʘʚʣʷʝʪ ʜʘʥʥʳʝ ʥʘ ʩʝʨʚʝʨ ʯʝʨʝʟ ʢʘʞʜʳʝ 5000ʤʩ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʝʨʝʤʝʥʥʦʡ newTrigger ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʝ ç1è - ʧʦʩʣʝ ʫʩʧʝʰʥʦʡ 

ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ-ʬʣʘʛʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʙʨʦʩʠʪʩʷ ʚ ç0è. 

ʇʝʨʝʤʝʥʥʳʝ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʩʧʠʩʢʝ çʇʦʜʧʠʩʢʘè, ʤʝʥʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʝʩʣʠ ʦʪ ʩʝʨʚʝʨʘ ʧʨʠʰʣʘ 

ʢʦʤʘʥʜʘ ʥʘ ʠʭ ʠʟʤʝʥʝʥʠʝ. 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʦʥʪʨʦʣʣʝʨʫ ʥʝʦʙʭʦʜʠʤʦ çʟʥʘʪʴè ʦ ʠʟʤʝʥʝʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʧʨʠʢʣʘʜʥʦʡ 

ʧʨʦʛʨʘʤʤʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ ʟʘ ʩʯʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʙʣʦʢʘ SubscribeEvent ï ʜʘʥʥʳʡ ʙʣʦʢ ʚʳʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʝ ʟʘʧʠʩʘʥʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʠ ʬʣʘʛ ʘʢʪʠʚʘʮʠʠ. 

ʆʜʥʠ ʠ ʪʝ ʞʝ ʧʝʨʝʤʝʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʦʙʦʠʭ ʤʥʦʞʝʩʪʚʘʭ (ʧʦʜʧʠʩʢʘ ʠ ʧʝʨʝʜʘʯʘ) ï 

ʢʦʥʪʨʦʣʣʝʨ ʙʫʜʝʪ ʦʪʧʨʘʚʣʷʪʴ ʥʘ ʩʝʨʚʝʨ ʟʥʘʯʝʥʠʝ ʪʝʭ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ 

ʫʜʘʣʝʥʥʦ. 
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ρρȢς ˛̓̐̑́̃̋́ SMS ̒ ̏̏̂̆̎̉̊̚ 
 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤʳ ʪʝʣʝʤʝʪʨʠʠ ʚ ʢʦʥʪʨʦʣʣʝʨʝ ʨʝʘʣʠʟʦʚʘʥ ʤʝʭʘʥʠʟʤ ʦʪʧʨʘʚʢʠ SMS 

ʩʦʦʙʱʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʞʠʤʘ SMS ʚʦʟʤʦʞʥʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

V ʇʠʪʘʥʠʝ ʤʦʜʝʤʘ ʚʢʣʶʯʝʥʦ (ʩʤ. ʧ. 13.4.1) 

V ʈʝʞʠʤ ʪʝʣʝʤʝʪʨʠʠ ʥʘʩʪʨʦʝʥ (ʈʠʩ. 11) 

ʇʨʠ ʦʪʧʨʘʚʢʝ SMS ʢʦʩʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʪʝʣʝʤʝʪʨʠʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʫʩʧʝʰʥʦʡ ʦʪʧʨʘʚʢʠ SMS 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʥʘʩʪʨʦʡʢʫ ʧʘʨʘʤʝʪʨʦʚ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ.  

ʈʠʩʫʥʦʢ 15-2. ʆʪʧʨʘʚʢʘ SMS 

 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʙʦʪʝ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. ɹʣʦʢ "SMS State" ʚʦʟʚʨʘʱʘʝʪ 

ʩʪʘʪʫʩ SMS. 

Á State - ʩʦʩʪʦʷʥʠʝ ʦʪʧʨʘʚʢʠ: 0 - ʚʩʝ ʩʦʦʙʱʝʥʠʷ ʦʙʨʘʙʦʪʘʥʳ 

Á Result - ʩʪʘʪʫʩ ʦʪʧʨʘʚʢʠ ʧʦʩʣʝʜʥʝʛʦ ʩʦʦʙʱʝʥʠʷ: 1 - ʩʦʦʙʱʝʥʠʝ ʙʳʣʦ ʫʩʧʝʰʥʦ ʦʪʧʨʘʚʣʝʥʦ 

ɹʣʦʢ "SMS Send" - ʧʝʨʝʜʘʝʪ ʩʦʦʙʱʝʥʠʝ ʜʣʷ ʦʪʧʨʘʚʢʠ.  

ʇʝʨʝʜ ʘʢʪʠʚʘʮʠʝʡ ʙʣʦʢʘ "SMS Send" ʫʙʝʜʠʪʝʩʴ, ʯʪʦ State ʥʘ ʚʳʭʦʜʝ "SMS State" ʨʘʚʝʥ ʥʫʣʶ. 

ʅʘ ʚʭʦʜ ʙʣʦʢʘ "SMS Send" ʧʦʜʘʶʪʩʷ ʜʚʘ ʤʘʩʩʠʚʘ: 

Á ʅʦʤʝʨ ʪʝʣʝʬʦʥʘ ʚ ʬʦʨʤʘʪʝ +71234567890 

Á ʉʦʦʙʱʝʥʠʝ ʜʣʠʥʦʡ ʜʦ 100 ʩʠʤʚʦʣʦʚ. ʉʦʦʙʱʝʥʠʝ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʣʘʪʠʥʩʢʠʝ ʙʫʢʚʳ 

ʠ/ʠʣʠ ʮʠʬʨʳ 

ʄʘʩʩʠʚʳ ʥʘ ʚʭʦʜʝ ʙʣʦʢʘ "SMS Send" ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʚ ʦʙʣʘʩʪʠ RAM.  
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ρςȢ ˙̏̅̔̌̉ ̏̂̍̆̎́ ̜̅́̎̎̍̉ 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩ. 9 ʚʩʝ ʠʥʪʝʨʬʝʡʩʥʳʝ ʙʣʦʢʠ ʨʝʘʣʠʟʦʚʘʥʳ ʦʪʜʝʣʴʥʦ ʦʪ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʟʘʚʠʩʠʤʦʡ (ʘʩʠʥʭʨʦʥʥʦʡ) ʨʘʙʦʪʳ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʤʦʜʫʣʝʡ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʠ ʧʦʣʫʯʝʥʠʝ ʩʪʘʪʫʩʘ ʩʚʷʟʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʫʪʨʝʥʥʝʛʦ API, ʘ ʜʘʥʥʳʝ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʧʝʨʝʜʘʶʪʩʷ ʚ/ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʘʤʷʪʠ ʢʦʥʪʨʦʣʣʝʨʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʙʦʪʳ ʦʩʥʦʚʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʠʬʠʢʘʮʠʠ ʢʦʥʪʨʦʣʣʝʨʘ ʩʦʩʪʘʚ ʠʥʪʝʨʬʝʡʩʥʳʭ ʤʦʜʫʣʝʡ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ, ʦʜʥʘʢʦ 

ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʦʙʤʝʥʘ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. 

 

 

12.1 ̱ ̗̠̅̑̆̒́̉ Modbus 
 

ɸʜʨʝʩʘʮʠʷ Modbus ʧʨʠʚʷʟʘʥʘ ʢ ʬʠʟʠʯʝʩʢʠʤ ʘʜʨʝʩʘʤ ʢʦʥʪʨʦʣʣʝʨʘ, ʦʜʥʘʢʦ ʨʷʜ ʩʠʩʪʝʤʥʳʭ ʘʜʨʝʩʦʚ 

ʟʘʱʠʱʝʥ ʦʪ ʟʘʧʠʩʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʢʦʥʪʨʦʣʣʝʨʘ. 

ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʜʨʝʩʘʮʠʠ ï ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ YartStudio.  

 

ʈʠʩʫʥʦʢ 16. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ 

 

ɼʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʶʙʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ Modbus ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʢʥʦ 

ʨʝʜʘʢʪʦʨʘ ʧʝʨʝʤʝʥʥʳʭ (ʈʠʩ. 16). 

YartStudio ʜʦʧʫʩʢʘʝʪ ʜʚʘ ʨʝʞʠʤʘ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ: ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʠ ʨʫʯʥʦʡ 

(ʧʝʨʝʢʣʶʯʘʪʝʣʴ çɸʚʪʦ ʘʜʨʝʩè).  

ɺ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʨʘʟʤʝʱʝʥʠʷ ʢʦʤʧʠʣʷʪʦʨ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʟʤʝʱʘʝʪ 

ʧʝʨʝʤʝʥʥʳʝ ʚ ʧʘʤʷʪʠ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʜʥʦʟʥʘʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʘʜʨʝʩʘ Modbus. 
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ɺ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʘʤ ʚʳʙʠʨʘʝʪ ʪʦʪ ʘʜʨʝʩ, ʛʜʝ ʙʫʜʝʪ ʨʘʟʤʝʱʝʥʘ ʧʝʨʝʤʝʥʥʘʷ. ʇʨʠ ʵʪʦʤ 

ʩʠʩʪʝʤʘ ʧʨʝʜʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʘʜʨʝʩʦʚ ʠ ʧʨʦʚʝʨʢʠ 

ʚʚʝʜʝʥʥʦʛʦ ʘʜʨʝʩʘ ʥʘ ʧʝʨʝʩʝʯʝʥʠʝ ʩ ʫʞʝ ʦʙʲʷʚʣʝʥʥʳʤʠ ʘʜʨʝʩʘʤʠ ʧʝʨʝʤʝʥʥʳʭ. 

ɺ ʧʦʣʝ çɸʜʨʝʩè ʫʢʘʟʳʚʘʝʪʩʷ ʪʝʢʫʱʠʡ ʥʘʯʘʣʴʥʳʡ ʘʜʨʝʩ ʨʘʟʤʝʱʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ. ʂʥʦʧʢʠ çʇʨʦʚʝʨʠʪʴè ʠ 

çʆʧʨʝʜʝʣʠʪʴè ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʦʚʝʨʢʫ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʘʜʨʝʩʘ ʥʘ ʧʨʝʜʤʝʪ ʧʝʨʝʩʝʯʝʥʠʡ, ʠ 

ʚʳʙʨʘʪʴ ʥʦʚʳʡ ʩʚʦʙʦʜʥʳʡ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʅʠʞʝ, ʚ ʧʦʣʝ çModbusè ʫʢʘʟʘʥ ʥʘʯʘʣʴʥʳʡ ʘʜʨʝʩ, ʧʦ ʢʦʪʦʨʦʤʫ ʜʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʯʝʨʝʟ 

Modbus ʧʨʦʪʦʢʦʣ. ɺ ʧʨʠʤʝʨʝ (ʈʠʩ. 16) ʵʪʦʪ ʘʜʨʝʩ ʨʘʚʝʥ 4596 (Holding Register). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ Modbus ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʯʪʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ 

Float, ʙʦʣʝʝ ʪʦʛʦ ʨʘʟʥʳʝ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʘʶʱʠʡʩʷ ʬʦʨʤʘʪ ʟʘʧʠʩʠ ʯʠʩʝʣ ʩ ʧʣʘʚʘʶʱʝʡ 

ʪʦʯʢʦʡ. ʏʪʝʥʠʝ Float ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʢʘʢ ʯʪʝʥʠʝ ʜʚʫʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ Holding ʨʝʛʠʩʪʨʦʚ ʠ 

ʜʘʣʴʥʝʡʰʝʝ ʠʭ ʦʙʲʝʜʠʥʝʥʠʝ. 

ɺ ʩʣʫʯʘʝ ʣʠʥʝʡʢʠ ʢʦʥʪʨʦʣʣʝʨʦʚ ʉʝʨʝʙʨʫʤ ʜʘʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʘʣʠʟʦʚʘʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ï 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʠʪʘʪʴ/ʟʘʧʠʩʘʪʴ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ. 

ɺʩʝ ʜʘʥʥʳʝ ʚ ʧʘʤʷʪʠ ʢʦʥʪʨʦʣʣʝʨʘ ʨʘʟʤʝʱʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʝʟ ʧʨʦʤʝʞʫʪʢʦʚ, ʧʦʵʪʦʤʫ ʚ 

ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʤʘʩʩʠʚ çʇʘʨʘʤʝʪʨ 3è ʜʦʩʪʫʧʝʥ ʧʦ Modbus ʘʜʨʝʩʘʤ 2297 ï 2312. 

 

 

ʈʠʩʫʥʦʢ 17. ʇʨʠʤʝʨ ʩ Bool 

 

ʅʘ ʈʠʩ. 17 ʦʧʨʝʜʝʣʝʥ ʤʘʩʩʠʚ ʧʝʨʝʤʝʥʥʳʭ ʪʠʧʘ bool. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʘʜʨʝʩ ʫʢʘʟʘʥ ʢʘʢ 0, 

ʧʦʩʢʦʣʴʢʫ ʜʦʩʪʫʧ ʢ bool ʧʘʤʷʪʠ ʦʨʛʘʥʠʟʦʚʘʥ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʘʥʜ 01, 05, 15 ï Coils Read/Write. 
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ʀʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʘʜʨʝʩʘʮʠʠ ʧʝʨʝʤʝʥʥʦʡ ʥʠʢʘʢ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ 

ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʷʭ. ʕʪʘ ʧʝʨʝʤʝʥʥʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʤʦʜʫʣʝ Modbus-RTU, 

ʪʝʣʝʤʝʪʨʠʠ, ʘʨʭʠʚʝ ʠ ʪ. ʜ. 

YartStudio ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʵʢʩʧʦʨʪ ʩʧʠʩʢʘ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʧʨʦʜʫʢʪʳ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʡ. 

 

 

 

ʈʠʩʫʥʦʢ 18. ʄʝʥʶ ʵʢʩʧʦʨʪʘ ʩʧʠʩʢʘ ʧʝʨʝʤʝʥʥʳʭ 

 

ɺ ʧʫʥʢʪʝ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ çʕʢʩʧʦʨʪ ʧʝʨʝʤʝʥʥʳʭè ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʬʦʨʤʘʪ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʦʩʫʱʝʩʪʚʠʪʴ ʵʢʩʧʦʨʪ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʬʦʨʤʘʪʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ 

ʧʝʨʝʤʝʥʥʳʝ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʚ ʬʘʡʣ ʥʘ ʜʠʩʢ. 

  










































































